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1 EXECUTIVE SUMMARY

2 This Field Investigation Reportfor Waste Management Areas C and A-AXpresents the most
3 recent assessment of existing and new information to clarify the current understanding of the
4 nature and extent of past major releases from single-shell tanks (SST) in the C, A, and AX tank
5 farms that comprise waste management areas (WMA) C and A-AX. Future groundwater impacts
6 from such past releases, as well as a risk assessment, are also presented. This report evaluates
7 the potential for accelerated corrective actions to reduce or eliminate the consequences of these
8 past releases on human health and the environment and presents the results of the most recent
9 field investigation activities. The investigation involved the integrated efforts of the Tank Farm

10 Vadose Zone Project; other U.S. Department of Energy (DOE), Office of River Protection tasks;
11 the Soil and Groundwater Remediation Project; and national laboratories and university
12 programs funded by DOE. This report is the fourth in a series of field investigation reports,
13 following the Field Investigation Report for Waste Management Area S-SX (Knepp 2002a),
14 Field Investigation Report for Waste Management Area B-BX-BY (Knepp 2002b), and Field
15 Investigation Report for Waste Management Areas T and TX-TY (Myers 2005). Where
16 information regarding treatment, management, and disposal of the radioactive source, byproduct
17 material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy
18 Act of 1954, as amended) has been incorporated into this document, it is not incorporated for the
19 purpose of regulating the radiation hazards of such components under the authority of
20 "Hazardous Waste Management Act," Chapter 70.105, Revised Code of Washington
21 (RCW 70-105) and its implementing regulations, but is provided for information purposes only.
22
23 The Resource Conservation and Recoverv Act of1976 (RCRA) Corrective Action process and its
24 implementing regulations require a rigorous investigative process to maintain a high degree of
25 technical integrity and usefulness to decision makers. This report was produced using the RCRA
26 Corrective Action process, as documented in Phase 1 RCRA Facility Investigation/Corrective
27 Measures Study Work Plan for Single-Shell Tank Waste Management Areas (DOE-RL 2000).
28 That RCRA work plan provides the overall framework to guide groundwater and vadose zone
29 investigation for SST WMAs at the Hanford Site. The approved Hanford Federal Facility
30 Agreement and Consent Order (Ecology et al. 1989), Change Package M-45-98-03
31 (Ecology et al. 2001) establishes that the field investigation reports are to support the
32 development and implementation of interim measures and interim corrective measures and to
33 support SST waste retrieval and closure activities through integration with other projects
34 (e.g., Soil and Groundwater Remediation Project [formerly the Groundwater/Vadose Zone
35 Integration Project] and Single-Shell Tank Retrieval).
36
37 The major activities and outcomes of this field investigation follow:
38
39 * A borehole (C4297) was placed in C tank farm near tank C-105, shallow direct
40 pushes into the vadose zone around UPR-200-E-82 were conducted (both vertical and
41 slant), and spectral gamma logging of laterals under tanks A-103, A-104, and A-105
42 were performed.
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1 The future impacts from wastes currently in the vadose zone that resulted from past
2 releases from C, A, and AX tank farms are projected to exceed drinking water
3 standards at the WMA boundary if no further action is taken. Recent groundwater
4 measurements in WMA A-AX have technetium-99 exceeding the drinking water
5 standard in both upgradient and downgradient groundwater monitoring wells; while
6 nitrate exceeds standards in one downgradient well in WMA A-AX. In WMA C,
7 technetium-99 and nitrate exceed drinking water standards in downgradient wells.

8 * The field investigations, through the collection of the most recent field data, have led
9 to an improved understanding of the conceptual models related to the nature and

10 extent of contaminants at WMAs C and A-AX.

11 Interim measures (e.g., capping boreholes, cutting off inactive waterlines, and
12 building surface run-on barriers and diversions) have been implemented in the
13 WMAs. These are expected to mitigate some of the future contamination risks.

14 * Limited well-to-well surface geophysical exploration using electrical resistivity
15 techniques at WMA C were implemented between August and December 2006.

16
17 Recommendations in this report address interim measures, accelerated corrective measures,
18 future tank operations, collection of additional WMA data and information, and lessons learned.
19 The key recommendations follow:
20
21 0 Active waterlines that are deemed necessary should be leak tested on a periodic
22 (e.g., annual) basis.

23 0 Collection of additional characterization data should focus on collecting sediment
24 samples at the following locations: UPR-200-E-86 and UPR-200-E-81 in WMA C;
25 the southeastern side of tank C-101; tanks C-108, C109, and C-106 related to the
26 cobalt-60 plume and its migration eastward; and the north side of tank A-105 based
27 on the laterals data.

28 0 Near surface soil and ancillary equipment removal should be evaluated as part of the
29 corrective measures study process. Surface contamination at depths of less than
30 4.6 m below ground surface (bgs) is indicated by spectral gamma data.

31 0 Perform more detailed surface geophysical exploration at WMAs C and A-AX, with
32 follow-on validation as recommended by an independent technical review panel.

33 0 Potential interim surface barriers should be developed and deployed based on lessons
34 learned from the T-106 interim barrier demonstration in areas where contamination is
35 relatively near the surface (i.e., less than 100 ft. bgs) to prevent further vertical
36 migration.

37
38 The chapters included in this report are summarized as follows.
39
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1 Chapter 1.0 - Introduction and Chapter 2.0 - Investigative Basis and Approach

2 Two separate WMAs (C and A-AX) are discussed because of their proximity to each other.
3 These tank farms are located in the eastem portion of the 200 East Area, near the Plutonium-
4 Uranium Extraction (PUREX) Plant. Figure ES-I shows the location of the C, A, and AX tank
5 farms on the Hanford Site. The A and AX tank farms, which make up WMA A-AX, were
6 placed in assessment groundwater monitoring in 2005 because of elevated specific conductance
7 in downgradient monitoring wells. WMA C continues under the interim status indicator
8 evaluation groundwater monitoring program. The top of the groundwater is presently at
9 approximately 400 ft above sea level (i.e., top of groundwater is 255 ft bgs in WMA C and

10 295 ft bgs in WMA A-AX).
11
12 Figure ES-1. Location Map of WMA C and A-AX

13
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1
2 Twelve 23-m diameter underground tanks, each with a capacity of 530,000 gal, in C tank farm
3 have stored hazardous, radioactive mixed wastes for several decades. Six similar tanks in
4 A tank farm and an additional four tanks in AX tank farm served the same purpose and have the
5 same diameter, but have a larger capacity (i.e., 1,000,000 gal). In addition, there are four
6 20-ft-diameter tanks, with a capacity of 55,000 gal, in C tank farm. These tanks, along with the
7 associated infrastructure (i.e., waste transfer lines, pits and junction boxes, leak detection
8 systems, and tank ancillary equipment) form WMAs C and A-AX. Based on the groundwater
9 impacts at other SST WMAs and similar determinations for other SST farm releases, DOE and

10 the Washington State Department of Ecology (Ecology) established the RCRA Corrective
11 Action process to characterize the vadose zone and groundwater; perform analyses to aid in the
12 understanding of contaminant fate, moisture movement, and contaminant transport; and estimate
13 future environmental impacts from past waste releases. These processes are integrated with
14 surrounding non-tank waste sites.
15
16 The framework for the investigative approach for the RCRA Corrective Action process was
17 developed through negotiations with the Ecology and DOE and was documented in Hanford
18 Federal Facility Agreement and Consent Order (Ecology et al. 1989), Change Package
19 M-45-98-03 (Ecology et al. 2001). The RCRA facility investigation/corrective measures study
20 work plan (DOE-RL 2000) encompasses the aspects of work common to all WMAs, and
21 establishes the regulatory and programmatic framework for the overall RCRA Corrective Action
22 process.
23
24 To ensure appropriate data were collected to meet the needs for field investigation reports as
25 identified in site-specific work plans, an implementation plan was prepared as Appendix J of the
26 RCRA facility investigation/corrective measures study work plan (DOE-RL 2000). Key to the
27 implementation plan approach is first understanding what efforts would be most appropriate for a
28 field investigation report, and then addressing assimilation of data necessary to complete those
29 evaluations. As documented in the implementation plan, the key evaluation for assessing the
30 effectiveness of interim measures and the need for additional data is determining the potential
31 risk to a human receptor.
32
33 The effort for WMAs C and A-AX included collecting and analyzing available information,
34 identifying data gaps, and planning and implementing additional field characterization activities.
35 The extensive available information is given in A Summary and Evaluation ofHanford Site Tank
36 Farm Subsurface Contamination (Jones et al. 1998), and in Subsurface Conditions Description
37 for C and A-AX Waste Management Areas (Wood et al. 2003). This previously collected
38 information was used in a set of planning processes to determine data gaps. The filling of these
39 data gaps by field programs is documented in the Site-Specific SST Phase 1 RFI/CMS Work Plan
40 Addendumfor WMAs C, A-AXand U (Crumpler 2004). DOE and Ecology approved this work
41 plan addendum. Other work, particularly that of the 200 Area Remediation Project, the DOE
42 national laboratories, and university programs funded by DOE Headquarters, is in addition to,
43 and complements, the work presented in the cited work plan addendum.
44
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1 Chapter 3.0 - Investigative Results

2 New data were collected as part of the total characterization effort. This discussion is divided
3 into three main sections:
4
5 0 Field activities, which involved the collection of sediment samples and geophysical
6 measurements

7 0 Laboratory analyses of those sediment samples

8 0 Data evaluations of these laboratory measurements and analyses.

9
10 Field Activities. Major field investigations defined in the work plan were conducted at the
11 following locations (Figures ES-2 and ES-3).
12
13 0 Installation of a new vertical borehole (C4297) southwest of tank C-105 through a
14 known contamination area (Figure ES-2).

15 0 Collection of vadose zone characterization data from sediments associated with a
16 pipeline leak within WMA C (i.e., UPR-200-E-82 site) using direct-push methods.

17 0 Spectral gamma logging of laterals under three A tank farm tanks (A-103, A-104, and
18 A-105) and shown as solid gray lines on Figure ES-3.

19 0 Collection of supplemental vadose zone characterization data from the installation of
20 one RCRA groundwater monitoring well (299-E27-22) at the northern edge of C tank
21 farm (Figure ES-2).

22
23 Additional field investigations outside of the work plan were conducted as follows:
24
25 0 Collection and analysis of groundwater samples surrounding the WMA by the
26 Hanford Groundwater Monitoring Project at groundwater monitoring wells.

27 0 Limited surface geophysical exploration was performed in WMA C.

28 0 Collection of vadose zone sediments during the decommissioning of two RCRA
29 groundwater monitoring wells (299-E25-46 and 299-E24-19). The vadose zone
30 sediments included archived samples, bentonite material, sidewall core samples,
31 split-spoon samples and perched water.

32
33 For borehole C4297, sediment samples were retrieved for laboratory analyses, and geophysical
34 logging was performed. In this borehole, gamma logging (to measure the concentration of
35 gamma-emitting radionuclides) and neutron logging (to measure moisture content) were
36 performed.
37
38 A vadose zone investigation near UPR-200-E-82 was performed using direct-push technology.
39 In each direct-push probe hole, gamma logging and neutron logging were performed. In
40 addition, selected sediment samples were retrieved for laboratory analysis.
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Figure ES-2. Location Map of Borehole C4297, Well 299-E27-22,
and Probe Holes in the Western Corner of WMAC
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1 Figure ES-3. Map View of Drywell and Lateral Locations at A Tank Farm
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3
4 Laboratory Analyses. Typical RCRA Corrective Action process laboratory analyses included
5 the measurement of important properties (i.e., moisture content, pH, specific conductivity, and
6 elemental and isotopic concentrations). To examine mobility, concentrations were measured
7 using water and strong acid extracts from the sediment samples, as well as using actual
8 porewater obtained by ultracentrifugation of selected samples. Laboratory analysis for key
9 anions, cations and metals were conducted. Specific anions investigated included nitrate, nitrite,

10 chloride, fluoride, and sulfate. Cations and metals typically investigated included aluminum,
11 arsenic, boron, calcium, chromium, cobalt, iron, magnesium, manganese, molybdenum, nickel,
12 potassium, selenium, silicon, sodium, strontium, and zinc. The major radioisotopes investigated
13 included technetium-99, cobalt-60, uranium-238, and any other gamma emitters. Samples from
14 borehole C4297 were also analyzed for strontium-90 and actinides (i.e., plutonium, americium,
15 neptunium, and curium).
16
17 The major conclusions based on the field characterization activities include the following.
18
19 0 In borehole C4297, elevated concentrations of several constituents in the sediments
20 are present that are attributed to fluids from tank C-105. An elevated pH zone
21 (8.0 to 9.3) occurs between 40 and 52 ft bgs. The primary set of tank waste
22 constituents includes technetium-99, sulfate, nitrate, and sodium. Elevated
23 concentrations of water-extractable technetium-99 (approximately 0.14 to 8.4 pCi/g
24 dry sediment) extend between 40 and 159 ft bgs, and show a bimodal distribution
25 with depth. Peak concentrations of water-extractable technetium-99 and nitrate were
26 measured at depths between 133 and 154 ft bgs. Elevated water-extractable sodium
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1 concentrations (20 to 131 pg/g) range from 20 to 60 ft bgs, with a well-defined peak
2 concentration zone between 40 and 60 ft bgs.

3 * Vertical probe-hole data show two distinct near-surface areas (10 to 20 ft bgs to the
4 southwest and northeast of UPR-200-E-82) contaminated by technetium-99 (up to
5 3.3 pCi/g dry sediment) and Hanford processed uranium (up to 0.77 pg/g dry
6 sediment). Slant probe-hole data closest to the UPR-200-E-82 leak location and
7 sampled at the greatest depth (about 80 ft bgs) show maximum and coincident
8 concentration of water-extractable technetium-99 (10 to 30 pCi/g dry sediment) and
9 nitrate (10 to 20 pg/g dry sediment).

10 * The laterals under tank A-105 show the most extensive cesium-137 contamination is
11 associated with lateral 14-05-03 (the northeastern quadrant near the perimeter of the
12 tank), where cesium activity is estimated to be as high as 34,000,000 pCi/g near the
13 distal end of that lateral. Elevated cesium-137 does not extend much beyond 10 ft
14 horizontally from the regions of peak intensity before declining to near background
15 levels. The nearest drywells to these locations are 10-06-09 and 10-05-12, and
16 neither the lateral set of logs nor the drywell set of logs is indicative of a major
17 release of mobile gamma-emitting radionuclides.

18 * The surface geophysical exploration results indicate the well-to-well high-resolution
19 resistivity survey has identified two electrical anomalies in the vicinity of tanks C-104
20 and C-105 and northwest of tank C-108.

21
22 Data Evaluation. The conceptual model for contaminant release and contaminant transport has
23 improved. The current model includes
24
25 0 An improved description for historical groundwater flow

26 0 An improved understanding of the contaminant releases from nearby waste sites

27 0 An improved understanding of past release losses.

28
29 A number of contaminants (e.g., technetium-99, nitrate, sulfate, tritium, and cyanide) are seen in
30 groundwater in the regions near WMAs C and A-AX. However, the specific sources for some of
31 these contaminants are difficult to determine because of the many possible waste sources in the
32 region (i.e., B Ponds, cribs, trenches, French drains, and the tank facilities themselves),
33 especially around WMA A-AX. Contaminants at WMA C are most likely related to the tank
34 facilities, except for sulfate, which is a regional contaminant migrating from the north near the
35 basalt subcrop.
36
37 Near WMA A-AX, the largest volume of waste discharged to cribs was generated by tank fluid
38 condenser operations. Both condensate and condenser cooling water were intentionally
39 discharged, and the majority of the discharges occurred in facilities east of WMA A-AX. The
40 facilities included crib 216-A-8, which received 930,000,000 L of tank condensate and
41 condenser cooling water between 1955 and May 1958. At that time a decision was reached that
42 the crib had attained its radionuclide capacity and the effluent stream was diverted to
43 crib 216-A-24. Crib 216-A-24 received approximately 820,000,000 L of waste condensate until
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1 1967. In 1966, condensate discharge reverted back to crib 216-A-8, which received
2 200,000,000 L through 1976. Subsequently at crib 216-A-8, additional condensate was received
3 in 1978 (600 L) and from 1983 through 1985 (approximately 1,500,000 L) because of the
4 PUREX Plant restart.
5
6 Just to the west of A tank farm, crib 216-A-9 received acid fractionater condensate and cooling
7 water from PUREX between 1956 and 1958 (980,000,000 L) and decontamination waste from
8 N Reactor in 1966 (2,000,000 L). The next largest volume discharge (950,000 L) occurred at the
9 crib 216-A-40 retention basin, which received steam condensate and cooling water from the

10 AR vault in 1968.
11
12 When the group of liquid discharge and storage facilities closest to WMA A-AX are considered,
13 a total of approximately 3,000,000,000 L were discharged between 1955 and 1978, but the
14 majority of discharges occurred early in this period. From 1955 through 1959, approximately
15 2,600,000,000 L were discharged.
16
17 About 0.5 mi south of WMA A-AX, numerous liquid discharge facilities were constructed and
18 used between 1955 and 1992. The largest volumes of discharge fluids were condensates from
19 PUREX operations released into a few cribs. Cribs 216-A-10 and 216-A-5 received acidic
20 process condensate (3,200,000,000 and 1,630,000,000 L, respectively). Cribs 216-A-30, 216-A
21 37-2, and 216-A-6 received primarily steam condensate (7,680,000,000, 1,270,000,000, and
22 3,400,000,000 L, respectively). Crib 216-A-37-1 received 371,000,000 L of 241-A evaporator
23 condensate. Altogether, approximately 14,200,000,000 L were discharged into these facilities,
24 with fairly steady annual discharges between 100,000,000 and 1,000,000,000 L/yr. Only in 1974
25 and 1975 were no liquids discharged into these facilities.
26
27 When cumulative liquid discharge volumes from all sources, including the nearby cribs, southern
28 cribs, B Pond, Gable Mountain Pond, and unintentional releases from the WMAs, are
29 considered, annual discharges were in excess of 109 L/yr from 1945 through 1993. The
30 dominant discharges occurred at B and Gable Mountain Ponds (>109 to 1010 L/yr), followed by
31 intentional crib discharges that were generally >108 L/yr, except in the cribs adjacent to
32 WMA A-AX, where discharges declined to 106 to 107 L/yr in most years from 1960 through
33 1975. In contrast, volume discharges from tank and waste transfer line leaks were on the order
34 of 104 or 105 L in single episodes. These events occurred primarily in the mid 1960s to early
35 1970s, when large volumes of high-heat PUREX waste was stored in and transferred through the
36 tank farm infrastructure.
37
38 The discharges from the above facilities, including B and Gable Mountain Ponds, raised the
39 water table underlying WMAs C and A-AX and added contaminants to the unconfined aquifer,
40 especially from 1955 through 1975. Groundwater monitoring wells were routinely constructed
41 for liquid discharge facilities and provide some measurement of these effects. Samples were
42 taken frequently from a few monitoring wells between the mid 1950s and the present and
43 provide some insight into the groundwater impacts from these operations. However, a large
44 groundwater monitoring data gap exists from the 1960s through 1985 in relation to the various
45 storage and disposal facilities associated with WMAs C and A-AX.
46
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1 Until recently, based on groundwater monitoring results in the vicinity of the WMAs, it was
2 assumed that the high-volume liquid discharge facilities noted above were the main source of
3 measured contamination in the groundwater in this region. However, this hypothesis cannot be
4 demonstrated conclusively because of sparse data. Until 1990, good monitoring well coverage
5 was available only around WMA A-AX, and the only constituents routinely measured in samples
6 from these wells were nitrate and gross beta. Since 1990, additional monitoring wells have been
7 added around WMA A-AX and installed for the first time around the WMA C perimeter
8 (beginning in 1989). Also, more contaminants and major aqueous species have been sampled
9 and analyzed than in the 1950s and 1960s. In a few monitoring wells, contaminants at high

10 concentration levels have been measured that could indicate tank waste source contributions in
11 addition to those still being provided by previous crib discharge sources.
12
13 At WMA A-AX, the most significant contaminants in groundwater have been nitrate, sulfate,
14 and technetium-99. Nitrate and sulfate trends track fairly well in the monitoring wells, and both
15 have generally increased in concentration since the early to mid 1990s. The largest
16 concentrations of these contaminants have occurred in the wells to the south of WMA A-AX.
17 Both nitrate and sulfate were primary constituents in tank condensate waste discharged to the
18 major cribs and appear to be the primary sources. The recent increases may be the result of a
19 gradual shifting of groundwater flow direction toward the east.
20
21 Technetium-99 tracks reasonably well with nitrate and sulfate, except in a cluster of wells
22 southeast of WMA A-AX (299-E25-94, 299-E25-93, and 299-E-25). Of these, anomalously
23 high technetium-99 concentrations have been measured in 299-E25-93 since December 2003,
24 when the first measurement at this well yielded a concentration of 13,100 pCi/L. Technetium-99
25 concentrations have decreased since then but are still in the 6000 to 7000 pCi/L range. In
26 contrast, technetium-99 concentrations are < 500 pCi/L in surrounding wells. The isolated
27 nature of the 299-E25-93 measurement and its high value suggest a nearby, highly concentrated
28 source that is normally associated with tank waste. Currently, a plausible source within
29 WMA A-AX has not been identified.
30
31 At WMA C, nitrate and technetium-99 have been the most significant contaminants found in
32 groundwater monitoring well samples. Nitrate concentrations have generally increased in all
33 monitoring wells, while technetium-99 trends have been erratic. Maximum technetium-99
34 concentrations (approximately 8400 pCi/L) occurred in monitoring well 299-E27-4 near the
35 southwest corner of WMA C in June 2004 and have declined since then. In several monitoring
36 wells to the east of 299-E27-4 (299-E27-13, 299-E27-14, and 299-E-23), technetium-99
37 concentrations have generally increased since the late 1990s, and all of these monitoring wells
38 currently have concentrations in excess of 2000 pCi/L. These technetium-99 groundwater
39 concentrations suggest a tank waste source near monitoring well 299-E27-4. A transfer line loss
40 of PUREX waste (UPR-200-E-86) occurred very near 299-E27-4 in 1971 and is a plausible
41 source. The other occurrence of high technetium-99 at WMA C occurred in monitoring
42 well 299-E-27-7 in January 2002, when a relatively sharp peak value of 2760 pCi/L was
43 measured. This spike dropped rapidly within several months. This occurrence appears to be
44 unrelated to elevated technetium-99 in the southern monitoring wells because its trend is quite
45 unlike the others. If this occurrence represents a separate tank waste source, that source is
46 unknown.
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1
2 Chapter 4.0 - Summary and Conclusions of the Impact (Risk) Evaluations

3 To estimate the future impact of past operational releases, numerical simulations were performed
4 and presented in Initial Single-Shell Tank System Performance Assessment for the Hanford Site
5 (SST PA) (DOE-ORP 2006). For some of the more important simulations, the results were
6 converted into human-health risk values. This report adapts the results of the analyses completed
7 for WMAs C and A-AX in the initial SST performance assessment (DOE-ORP 2006). No new
8 modeling analysis was performed for WMAs C and A-AX. The results from the SST PA
9 (DOE-ORP 2006) numerical calculations provided estimated contaminant concentrations in the

10 groundwater at the fenceline as a function of time, referred to as the contaminant breakthrough
11 curve (BTC) for each WMA C and A-AX source term. Furthermore, although no new modeling
12 was performed, the results of the field characterization at the UPR-200E-82 pipeline leak
13 indicated that the depth of contaminant penetration in the vadose zone for pipeline leaks was
14 deeper than assumed in the SST PA (DOE-ORP 2006). The results of the sensitivity analysis in
15 the SST PA were used to extrapolate results in which the contaminants from pipeline leaks are
16 found deeper in the vadose zone.
17
18 The numerical simulations consider the distribution of contaminants presently in the vadose zone
19 and the migration of these contaminants through the vadose zone to groundwater. The probe
20 hole data obtained at UPR-200-E-82 guided our placement of contaminants in the vadose zone
21 for the numerical simulations. A two-dimensional flow and transport simulation (DOE-ORP
22 2006) was used to estimate the impact of a no soil remediation closure scenario, which includes a
23 surface closure cover per RCRA regulations. A corrective measures study evaluating waste
24 mitigation options is scheduled to be submitted to Ecology in December 2010 for WMA C.
25
26 The major observations and conclusions, based on the numerical modeling, are as follows:
27
28 0 Simulated groundwater concentrations for technetium-99, nitrite, and chromium, as
29 well as the beta-photon dose, exceeded their respective drinking water standards
30 (40 CFR 141) at the east fenceline boundaries at both WMAs C and A-AX.

31 0 Estimated future impacts from the groundwater pathway do not meet Washington
32 Administrative Code standards. For example, the peak concentration of
33 technetium-99 at the C tank farm fenceline is estimated to be 12,800 pCi/L, in
34 contrast to a maximum concentration limit of 900 pCi/L.

35
36 Human-health risk and dose for the groundwater pathway were evaluated using exposure
37 scenarios and guidance from the Hanford Site Risk Assessment Methodology (DOE-RL 1995),
38 Washington Administrative Code (WAC 173-340) and U.S. Department of Energy Order 435.1
39 (DOE 2001). The major findings include the following.
40
41 * A comparison between the initial inventory placed in the vadose zone at 30 ft bgs
42 versus 150 ft bgs was conducted for the UPR-200-E-82 leak based on the findings of
43 technetium-99 at a depth of 79 ft bgs. The results of this comparison indicate that the
44 contaminant concentration increases (e.g. technetium-99 went from 162 pCi/L for
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1 inventory placed at 30 ft bgs to 12,800 pCi/L for inventory placed at 150 ft bgs) and
2 the peak for non-retarded contaminants arrived earlier.

3 * Radiological dose at the C tank farm fenceline varied from 3.1 x 10-1 to 6.4 x 10-1
4 mrem/yr for the all-pathways farmer scenario for contaminants located at 30 and
5 150 ft bgs, respectively. Radiological incremental lifetime cancer risk varied from
6 5.5 x 10-5 to 1.0 x 10-4 at the C tank farm fenceline for the residential scenario for
7 contaminants located at 30 and 150 ft bgs, respectively. The hazard index varied
8 from 0.13 to 0.24 at the C tank farm fenceline for the "Model Toxics Control
9 Act" (WAC 173-340) Method B scenario for contaminants located at 30 and

10 150 ft bgs, respectively. Technetium-99 was the key contaminant for the radiological
11 dose and incremental lifetime cancer risk, while hexavalent chromium and nitrite
12 were the key contaminants for the hazard index. Regulatory limits are 15 mrem/yr
13 for the radiological dose, 1.0 x 10-4 to 1.0 x 10-6 for incremental lifetime cancer risk
14 (EPA 1997), and 1.0 for hazard index.

15 * Impacts at the WMA A-AX fenceline are approximately an order of magnitude lower
16 than at the C tank farm fenceline, but are still significant. Radiological dose is
17 4.7 x 10-1 mrem/yr at the WMA A-AX fenceline for the all-pathways farmer scenario.
18 The radiological incremental lifetime cancer risk is 8.1 x 10-5 at the WMA A-AX
19 fenceline for the residential scenario. The hazard index is 0.16 at the WMA A-AX
20 fenceline for the Method B scenario. Technetium-99 was the key contaminant for the
21 radiological dose and the incremental lifetime cancer risk, while hexavalent
22 chromium and nitrite were the key contaminants for the hazard index. Regulatory
23 limits are 15 mrem/yr for the radiological dose, 1.0 x 10-4 to 1.0 x 10-6 for
24 incremental lifetime cancer risk (EPA 1997), and 1.0 for hazard index.

25
26 The inventory estimates used for the numerical modeling supporting this field investigation
27 report are undergoing review and may underestimate the vadose zone inventories for certain of
28 the WMA C waste loss events (e.g., UPR-200-E-82, see Section 3.2.2.3). Increases in past
29 release inventories will cause future analysis to show proportional increases to the peak
30 groundwater concentrations and associated human health risk and dose values presented in this
31 field investigation report.
32
33 Chapter 5.0 - Interim Measures and Interim Corrective Measures

34 All of the field investigations that have been conducted to date suggest that artificial water
35 sources, such as waterline leaks or surface run-on, have resulted in accelerated contaminant
36 migration. Therefore, interim measures were identified and have been completed to minimize
37 infiltration from these sources.
38
39 These completed interim measures include the following:
40
41 0 Emplaced upgradient surface water run-on control measures

42 0 Performed leak tests of the waterlines to C, A, and AX tank farms (no leaks in the
43 tank farm area were detected at the time of the survey)
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1 0 Capped existing drywells to prevent water intrusion.

2
3 The DOE Office of River Protection has implemented interim measures related to upgradient
4 surface water run-on control measures, including cutting and capping waterlines at all SST
5 farms. These interim measure activities have been completed for all SST farms.
6
7 Chapter 6.0 - Conclusions

8 The major outcomes from this work in WMAs C and A-AX are as follows.
9

10 0 One borehole was placed in contaminated sediments near tank C-105, shallow probe
11 holes were installed around UPR-200-E-82, spectral gamma logging of laterals under
12 tanks A-103, A-104, and A-105 was performed, and well-to-well SGE was conducted
13 at WMA C.

14 0 The future impacts from wastes currently in the vadose zone that resulted from past
15 releases from the C, A, and AX tank farms are expected to exceed drinking water
16 standards at the WMA boundaries if no further action is taken. Recent groundwater
17 measurements at each WMA indicate contaminant concentrations exceeding drinking
18 water standards for nitrate and technetium-99. In WMA A-AX, technetium-99
19 concentrations have exceeded standards in both upgradient and downgradient
20 monitoring wells. In WMA C, nitrate and technetium-99 concentrations have
21 exceeded standards in downgradient monitoring wells. Therefore, the specific source
22 of these contaminants is uncertain and is being investigated. However, for WMA C,
23 the sources appear to be from tank farm facilities.

24 0 The conceptual model for the release and transport of key mobile contaminants has
25 been improved.

26 0 Interim measures (e.g., capping boreholes, cutting off inactive waterlines, and
27 building surface water run-on barriers and diversions) have been implemented in all
28 of the SST WMAs, including WMAs C and A-AX. These are expected to mitigate
29 future contamination risks.

30
31 Chapter 7.0 - Recommendations

32 Recommendations in this report address interim measures, accelerated corrective measures,
33 future tank operations, collection of additional WMA data and information, and lessons learned.
34
35 Key recommendations are the following:
36
37 * Collection of additional characterization data should focus on

38 - UPR-200-E-86 and UPR-200-E-81 in WMA C

39 - Southeastern side of tank C-101

40 - Tanks C-108, C-109, and C-106 based on the cobalt-60 plume

41 - North side of tank A-105 based on the laterals data presented in this document
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1 0 Near-surface soil and ancillary equipment removal should be evaluated as part of the
2 corrective measures study process. Surface contamination at depths of less than
3 4.6 m bgs is present.

4 0 Use of the treatability study under development as part of HFFACO M-15-00
5 Milestone

6
7 All such new data will be documented in future Phase 2 RCRA facility investigation reports to
8 be submitted to Ecology and U.S. Environmental Protection Agency in the future.
9
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1 READERS GUIDE

2 The following information is provided to assist the reader in understanding the technical data and
3 format of this document.
4
5 Definitions of Terms

6 A number of terms are conventionally abbreviated in this document (e.g., waste management
7 area is expressed as WMA). Abbreviated terms are spelled out on their first use, and as a
8 convenience for the reader, a list of acronyms and abbreviations with their definitions can be
9 found following the Contents of the main document and in each appendix.

10
11 Reference Citations

12 Throughout the text of this document, reference citations are presented where information from
13 the referenced document was used. These reference citations are contained within parentheses
14 and provide a brief identification of the referenced document. This brief identification
15 corresponds to the complete reference citation located in the reference list at the end of each
16 chapter and at the end of each appendix.
17
18 Chemical Elements and Radioactive Isotopes

19 Many chemical elements and radioactive isotopes are referenced in this document. Examples of
20 the chemical elements are cesium, strontium, and uranium; isotopes are expressed after the
21 element name (e.g., cesium-137). To save space in tables and illustrations, elements and
22 isotopes may appear in abbreviated form (e.g., Cs-137).
23
24 Scientific Notation

25 Scientific notation is used in this document to express very large or very small numbers.
26 For example, the number one million could be written in scientific notation as 1.0E+06
27 (or 1.0 x 106) or in traditional form as 1,000,000. Translating from scientific notation to the
28 traditional number requires moving the decimal point either right or left from the number being
29 multiplied by 10 to some power, depending on the sign of the power (i.e., negative power move
30 left or positive power move right).
31
32 Units of Measure

33 Information derived from historical or referenced sources is presented in the units cited in the
34 reference. Field and laboratory data are presented in the units as measured in the field or as
35 reported by the laboratory. Due to the loss of precision in converting units, the reader is
36 expected to make the conversion to ensure the correct precision appropriate for the reader's
37 purpose. The following website provides unit conversions http://www.onlineconversion.com/
38
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1 Electronic Viewing Option

2 An electronic version of this document is available. The reader is encouraged to utilize the
3 electronic version to view this document, particularly the graphics. Throughout the document,
4 graphics in particular make use of color to convey information. When the document is printed,
5 the color differences may be lost.
6
7 Well Numbering and Identification

8 Several well numbering methods exist on the Hanford Site, leading to confusion in identifying
9 those structures on various maps and cross-referencing them in this document. Three numbering

10 methods are used here:
11
12 * Tank Farm System - In this method, drywells are numbered to identify the tank farm,
13 associated tank, and the clock position of the well relative to the tank. The tank farm
14 numbers are C = 30, S = 40, and SX =41; each tank is assigned a two-digit number
15 corresponding to its official number (101 = 01, 102 = 02, etc.); and the two-digit clock
16 position numbers are based on north as 12 o'clock (for example, south would be 06).

17 Example: well 30-01-12 is north of tank C-101.

18 Many farms have drywells drilled along the peripheries; these wells are noted by the tank
19 farm number, followed by "00", and then the clock position related to the entire farm.

20 Example: drywell 41-00-04 is at the 4:00 position on the periphery of the SX tankfarm.

21 Use of the tank farm numbering system is common, as it permits the reader to readily
22 visualize the spatial position of a given well relative to the tank it monitors.

23 * Hanford Site Well Numbering - In this method, based on the Hanford Site 200 Areas
24 Well Number protocol, each well is assigned a number based on the Hanford Site area in
25 which the well exists (for example, 299 = 200 Areas well), followed by a number that
26 designates the survey sheet on which it can be found (for T, TX, and TY, these are sheets
27 W10, W 11, and W15, respectively), and finally a number based on the sequential order in
28 which the well was drilled.

29 Example: 299-W19-23.

30 * Washington State Department of Ecology Start Card Number - In this method, every
31 well drilled on the Hanford Site has a tracking number assigned by Ecology. Wells
32 drilled solely for the purpose of collecting soils samples, and decommissioned after those
33 samples have been collected, often have only this number. The number is alphanumeric,
34 such as C3104. All characterization boreholes, not extending to groundwater, drilled by
35 the Groundwater Protection Program have only this number assigned.

36 Example: One of the boreholes is designated C3104.

37 Every effort has been made to minimize confusion by including the name "well" or "borehole"
38 with the unit identifying number.
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Development of the WMAs C and A-AX FIR at this point in the corrective action process
provides an early opportunity for decision makers to consider implementation of interim
measures or an accelerated interim corrective measures study (CMS) at WMAs C and A-AX.
This document closely parallels the structure of an RFI report because the intent of Ecology,

1-1

1.0 INTRODUCTION

This Field Investigation Reportfor Waste Management Areas C and A-AX has been prepared for
the Resource Conservation and Recovery Act of1976 (RCRA) Corrective Action process
(Figure 1-1) for the single-shell tank (SST) farms at the U.S. Department of Energy (DOE)
Hanford Site. The DOE Office of River Protection (ORP) initiated the SST RCRA Corrective
Action process to address the nature and extent of contamination and associated risk impacts of
past and potential future tank waste releases to the environment. This report is prescribed under
the Hanford Federal Facility Agreement and Consent Order (HFFACO) (Ecology et al. 1989)
that is signed by the Washington State Department of Ecology (Ecology), the U.S.
Environmental Protection Agency (EPA), and DOE. Issuance of this field investigation report
(FIR) along with the Field Investigation Reportfor Waste Management Area U (Connelly 2007)
as appendices to the RCRA facility investigation (RFI) report for all SST Waste Management
Areas (WMAs) (i.e., S-SX, B-BX-BY, T, TX-TY, U, C, and A-AX) to Ecology fulfills
HFFACO Milestone M-45-55 that is part of the SST RCRA Corrective Action process.
Figure 1-1 provides a diagram of the RCRA Corrective Action process.

Figure 1-1. Resource Conservation and Recovery Act Corrective Action
Process Flow Diagram

19
20
21
22
23
24
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1 EPA, and DOE is to combine this document with four other FIRs that will then become the basis
2 for one consolidated RFI report that addresses the 12 SST farms, fulfilling HFFACO
3 Milestone M-45-55 (Ecology et al. 1989).
4
5 This chapter contains a discussion of the purpose and scope of the FIR. In addition, it provides
6 an overview of the Hanford Site SST farms and various programs established to address the
7 contaminants in the vadose zone and groundwater.
8
9

10 1.1 PURPOSE AND SCOPE

11 Based on a high-level, annotated outline defined in Appendix H of Phase 1 RCRA Facility
12 Investigation/Corrective Measures Study Work Planfor Single-Shell Tank Waste Management
13 Areas (DOE-RL 2000), a FIR has two major documentation functions that define the overall
14 approach to the information it provides.
15
16 * Document the data collected during field investigation. Documentation includes
17 the sampling approaches, the data itself, initial data reduction, and interpretation of
18 subsurface conditions. The sampling approaches and resulting data are associated
19 with site-specific WMA field characterization efforts. Data from other sources are
20 integrated into the site-specific WMA data to enhance the interpretation of subsurface
21 conditions. The data include geologic, hydrologic, and geochemical data, and vadose
22 zone contaminant inventories.

23 * Document the impact assessments of various conditions and scenarios.
24 Documentation includes an assessment of current conditions and early identification
25 of those areas that may require an interim measure or accelerated interim corrective
26 measure (ICM) that might be applied to the WMA. These assessments provide
27 predictions of groundwater impacts and associated human-health risks at compliance
28 point(s) over a period of 1,000 yr (p. 4-7 DOE-RL 2000).

29
30 The purpose of this FIR for WMAs C and A-AX is to fulfill the following:
31
32 0 Summarize data and evaluations from the site-specific field investigation activities at
33 WMAs C and A-AX and from other information sources

34 0 Evaluate the contaminated soil data to the extent necessary to determine the potential
35 risk associated with hypothetical exposure to contaminated soil and groundwater at
36 the WMA boundaries

37 0 Recommend interim measures to mitigate the risk or initiation of an accelerated CMS
38 to evaluate and compare more complex ICMs, if the potential for near-term risk is
39 excessive

40 0 Collect contaminated soil data to support waste retrieval from SSTs.

41
42 The objectives of the field investigations described in this FIR are defined in the work plan
43 addendum for this effort (Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for

1-2
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1 WMAs C, A-AX, and U [Crumpler 2004]). The objectives identified in the work plan addendum
2 are as follows:
3
4 0 Collect data to support an improved understanding of the nature and extent of
5 contaminants in the vadose zone from the surface to the groundwater

6 0 Collect data to support an improved understanding of the nature, extent, fate, and
7 transport of contaminants to perform a risk assessment

8 0 Provide WMA-specific information on the source, nature, and extent of
9 contamination for planned activities identified in the work plan

10 0 Provide WMA-specific characterization data to address gaps identified through a data
11 quality objectives process.

12
13 In accordance with Appendix H of the Phase 1 RFI/CMS work plan (DOE/RL 2000), this FIR
14 includes a qualitative and limited assessment of contamination impacts on human health, but
15 does not include evaluations of the impact to ecological receptors.
16
17
18 1.2 OVERVIEW

19 The Hanford Site is managed by DOE and encompasses approximately 586 mi2 in the Columbia
20 Basin of south-central Washington State. The Hanford Site is divided into a number of waste
21 management units, including the 200 Areas that are located near the center of the site. The
22 200 Areas comprise the 200 East, 200 West, and 200 North Areas. The 200 East and 200 West
23 Areas contain waste management facilities and inactive, irradiated fuel-reprocessing facilities.
24 The 200 North Area was formerly used for interim storage and staging of irradiated fuel. Some
25 of these waste management sites are treatment, storage, and/or disposal units that include the
26 SSTs.
27
28 The 149 SSTs, which are grouped into 12 SST farms, are regulated under the Revised Code of
29 Washington (RCW) 70.105, "Hazardous Waste Management Act" and its implementing
30 requirements in Washington Administrative Code (WAC) 173-303, "Dangerous Waste
31 Regulations". The SSTs are operating under interim status permit pending closure. Waste in
32 these SSTs consists of liquid, sludge, and salt cake (i.e., crystallized salts). Over the years,
33 essentially all of the free liquid wastes stored in the SSTs have evaporated or been pumped to
34 double-shell tanks. Drainable liquid in the tanks still remains.
35
36 Closure of the SST farms is the largest project at the Hanford Site and involves numerous
37 activities aimed at the design, construction, and operation of waste retrieval, treatment, and
38 storage facilities.
39
40 The ORP and River Protection Project (RPP) are responsible for cleanup of the SSTs.
41 CH2M HILL Hanford Group, Inc. (CH2M HILL) is the current tank farm contractor in charge of
42 carrying out RPP work at the tank farms. The CH2M HILL Tank Farm Vadose Zone (TFVZ)
43 Project has current responsibility for all projects associated with vadose zone characterization at
44 the tank farms under the direction of the ORP. Fluor Hanford, Inc. is currently responsible for

1-3
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1 all groundwater monitoring at the tank farms and is integrated with the TFVZ Project through the
2 Hanford Soil and Groundwater Remediation Project under the direction of the DOE Richland
3 Operations Office (DOE/RL).
4
5 The C, A, and AX tank farms make up WMAs C and A-AX. These tank farms are located in the
6 eastern portion of the 200 East Area near the Plutonium-Uranium Extraction (PUREX) Plant, as
7 shown in Figure 1-2.
8
9 The C tank farm consists of the following:

10
11 0 12 100-series SSTs, each with 535,000-gal capacity

12 0 4 200-series SSTs each, with 55,000-gal capacity

13 0 Waste transfer lines

14 0 Multiple drywells around each 100-series SST used as leak detection systems

15 0 Tank ancillary equipment.

16
17 The A tank farm consists of the following:
18
19 0 6 100-series SSTs, each with 1,000,000-gal capacity

20 0 Waste transfer lines

21 0 Multiple drywells around each 100-series SST used as leak detection systems

22 0 Laterals under the tanks used as leak detection systems

23 0 Tank ancillary equipment.

24
25 The AX tank farm consists of the following:
26
27 0 4 100-series SSTs, each with 1,000,000-gal capacity

28 0 Waste transfer lines

29 0 Multiple drywells around each 100-series SST used as leak detection systems

30 0 Tank ancillary equipment.

31
32 The SSTs in the C, A, and AX tank farms are 75 ft in diameter, except for the 4 SSTs in C tank
33 farm that are 20 ft in diameter (Figure 1-3). The 12 100-Series C tank farm SSTs are
34 approximately 30 ft tall from base to dome. The SSTs in the A and AX tank farms are
35 approximately 44 ft tall from base to dome (Figure 1-3). The 4 200-Series SSTs in the C tank
36 farm are approximately 37 ft tall from base to dome, (Waste Tank Summary Reportfor Month
37 Ending October 31, 2006, [Haigh 2007]).
38

1-4
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Figure 1-2. Location Map of WMA C and A-AX and Related Facilities
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Figure 1-3. General Configuration of Tanks in WMA C and A-AX
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1 The sediment cover from the apex of the tank domes to ground surface is 6.0 ft at the A and
2 AX tank farms and 7.3 ft at the C tank farm (Haigh 2007). The smaller SSTs in C tank farm are
3 approximately 11 ft below ground surface (bgs) (Haigh 2007). Only the tanks in the C tank farm
4 have a dish-shaped bottom. The tanks in the A and AX tank farms have a flat bottom. The A
5 tank farm was underlain by laterals connected to caissons as a leak detection system because the
6 tank farm was designed to store boiling waste. The tanks in the AX tank farm included a grid of
7 drain slots beneath the steel liner bottom and a leak detection well that could collect potential
8 leakage. The 75-ft-diameter SSTs in the C tank farm are constructed with cascade overflow lines
9 in a 3-tank series that allowed gravity flow of liquid waste between the tanks (Historical Tank

10 Content Estimate for the Northeast Quadrant of the Hanford 200 East area, Brevick 1995).
11 The cascade overflow height for C tank farm SSTs is 15.67 ft from tank bottom (Brevick 1995).
12 The tanks in the A and AX tank farm were connected by overflow lines but did not cascade.
13 Haigh (2007) identifies 7 tanks (C-101, C-i 10, C-11l, C-201, C-202, C-203 and C-204) in
14 WMA C and 5 tanks (A-103, A-104, A-105, AX-102 and AX-104) in WMA A-AX as "assumed
15 or confirmed" leakers.
16
17 1.2.1 General Background

18 The 12 SST farms are grouped into 7 WMAs for the purpose of groundwater monitoring. The
19 C, A, and AX tank farms, which make up WMAs C and A-AX, were under an interim status
20 indicator evaluation program for groundwater monitoring (Hanford Site Groundwater
21 Monitoringfor Fiscal Year 2005, Hartman et al. 2006). In 2005, WMA A-AX was placed
22 under the groundwater assessment monitoring program, leaving only WMA C under an interim
23 status indicator evaluation program (Hartman et al. 2007). Contamination in the groundwater
24 at WMA C primarily consists of nitrate, technetium-99, sulfate, chloride, and cyanide.
25 Contamination at one groundwater monitoring well (299-E25-93) in WMA A-AX consists
26 primarily of total organic carbon, technetium-99, and nitrate. It cannot be determined if the
27 groundwater contamination at WMA C or A-AX is related to a specific tank source or the nearby
28 intentional disposal facilities (i.e., French drains and cribs respectively). Contamination at
29 WMA C is most likely related to the tank facilities or unplanned releases surrounding WMA C.
30
31 Spectral gamma logging (i.e., collection of baseline gamma-specific radioisotope information in
32 the upper vadose zone) was completed at the A and C tank farms in fiscal year (FY) 1997.
33 Spectral gamma logging was completed at the AX tank farm in FY 1996. The spectral gamma
34 logging program builds on a previous program in which gross gamma data were collected as a
35 secondary means of leak detection from the SSTs from 1974 to 1994. Both programs used the
36 network of drywells installed around each tank in each SST farm for data-gathering efforts.
37
38 The March 1999 final report on spectral gamma logging at the A tank farm Vadose Zone
39 Characterization Project at the Hanford Tank Farms: A Tank Farm Report, DOE-GJO (1999)
40 indicates that gamma-emitting contaminants (i.e., cesium-137, cobalt-60, and europium-154)
41 were detected in the A tank farm, with cesium-137 being present at a maximum depth of
42 125 ft bgs (total depth of borehole) (Subsurface Conditions Description of the C and A-AX Waste
43 Management Areas, Wood et al. 2003). DOE-GJO (1999) suggests that the cesium-137 plumes
44 around tanks A-103, A-104, and A-105 may be the result of tank leaks. Several other high
45 cesium-137 concentrations were detected in other boreholes in A tank farm; however, these
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1 concentrations were associated with near-surface contamination that resulted from surface spills,
2 pipe leaks, or proximity of the boreholes to pipes containing contamination.
3
4 The August 1997 final report on spectral gamma logging at the AX tank farm (Vadose Zone
5 Characterization Project at the Hanford Tank Farms: AX Tank Farm Report, DOE-GJO 1997b)
6 indicates that gamma-emitting contaminants (i.e., cesium-137, antimony-125, and cobalt-60)
7 were detected in several of the boreholes, all above the tank bottoms (Wood et al. 2003).
8
9 The July 1998 final report on spectral gamma logging at the C tank farm (Vadose Zone

10 Characterization Project at the Hanford Tank Farms: C Tank Farm Report, DOE-GJO 1998a)
11 indicates that gamma-emitting contaminants (i.e., cesium-137, cobalt-60, europium-152, and
12 europium-154) were detected in the boreholes. Subsequent logging work has shown ongoing
13 migration. The network of drywells installed around each tank was intended for leak detection
14 and was generally installed from ground surface to depths between 22.8 m and 45.7 m bgs; thus,
15 the maximum depth for gamma detection is limited by the drywell depth.
16
17 Pursuant to HFFACO Milestones M-45-52, M-45-53, and M-45-54 (Ecology et al. 1989) and
18 DOE-RL (2000), the RCRA Corrective Action process was used to establish the framework
19 within which vadose zone investigations were planned and carried out at WMAs S-SX, T,
20 TX-TY and B-BX-BY. These previous investigations were initiated because the source of some
21 nearby groundwater contamination was attributed to a tank waste source in the vadose zone
22 underlying those WMAs. Consequently, Ecology, EPA, and DOE negotiated HFFACO Change
23 Control Form M-45-98-03 (Federal Facility Agreement and Consent Order Change Control
24 Form Change No. M-45-98-03. Agreement Commitments Regarding Initial Single-Shell Tank
25 Waste Management Area (WMA) Corrective Actions, Vadose Zone and Groundwater
26 Characterization, Assessment, and the Integration of Vadose Zone and Groundwater Activities at
27 Specified Associated Sites Ecology et al. 20011. The HFFACO milestones mandated a series of
28 activities that address these WMAs. The goal of the activities was to determine the need for
29 corrective action to mitigate the impact of contamination from SSTs on the surrounding
30 environment.
31
32 WMAs C, A-AX, and U were not included in this early action because there was no indication
33 that vadose zone contamination in them was a source of current nearby groundwater
34 contamination. However, prior to final approval in 2001, the WMA U groundwater monitoring
35 program was changed from an indicator evaluation monitoring program to a groundwater
36 assessment monitoring program (Groundwater Quality Assessment for Waste Management
37 Area U: First Determination, Hodges and Chou 2000). In June 2005, WMA A-AX was moved
38 from an interim status indicator evaluation program to a groundwater assessment program
39 (Hartman et al., 2007). The groundwater monitoring program at WMA C is the only SST WMA
40 monitoring program still classified as an indictor evaluation monitoring program. It has become
41 clear from previous investigations at the other WMAs that if vadose zone contamination is
42 present under any WMA, current or future groundwater contamination from these sources is
43 most likely. To complete remediation of these WMAs, support waste retrieval, and achieve final
44 closure of the facility, the potential environmental impacts of these sources must be evaluated.
45 Information generated by these and future characterization activities will support waste
46 management decisions for SST waste retrieval and SST closure.
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1
2 The initial sequence of investigations included initiation of characterization efforts in the
3 following WMAs:
4
5 0 WMA S-SX as prescribed in Henderson (1999), Preliminary Site-Specific SST
6 Phase 1 RFI/CMS Work Plan Addendum for WMA S-SX

7 0 The remainder of WMA S-SX as prescribed in Knepp and Rogers (2000),
8 Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for WMA S-SX

9 0 Characterization of WMA B-BX-BY as prescribed in Rogers and Knepp (2000),
10 Site-Specific SST Phase 1 RCI/CMS Work Plan Addendumfor WMA B-BX-BY

11 * Characterization of WMAs T and TX-TY as prescribed in Crumpler (2002), Site-
12 Specific SST Phase 1 RFI/CMS Work Plan Addendum for WMAs T and TX-TY

13 0 Characterization of WMAs C, A-AX, and U is prescribed in Crumpler (2004), Site-
14 Specific Single-Shell Tank Phase 1 RCRA Facility Investigation/Corrective Measures
15 Study Work Plan Addendum for Waste Management Areas C, A-AX, and U.

16
17 All of these characterization efforts were based on DOE-RL (2000) and site-specific SST
18 Phase 1 RFI/CMS work plan addenda for all seven WMAs (HFFACO Milestones M-45-52,
19 M-45-53, and M-45-54). No milestone existed for the work plan addenda for WMAs C, A-AX,
20 and U characterization. Figure 1-1 shows how these milestones are addressed in the RCRA
21 Corrective Action process and also shows the logical connections between these documents that
22 become part of the RCRA corrective actions characterization process.
23
24 Based on the information obtained from the results of the groundwater monitoring of WMAs C
25 and A-AX (Hartman et al. 2002), extensive gamma-logging data, and historical records, the site-
26 specific work plan (Crumpler 2004) was prepared. The work plan describes the following field
27 investigation activities:
28
29 0 Installation of four new boreholes, two in C tank farm in FY 2004 and two in U tank
30 farm in FY 2005

31 0 Performance of direct pushes in the area associated with an unplanned release
32 (UPR-200-E-82) for near-surface characterization

33 0 Performance of gamma surveys in the laterals under A tank farm in FY 2005

34 0 Integration with the Hanford Site Groundwater Protection Program to collect vadose
35 zone data from the installation of an RCRA groundwater monitoring well upgradient
36 of WMA C.

37
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1 The M-45-50 and -60 series milestones were modified between DOE and Ecology. One of the
2 modifications combined HFFACO Milestone M-45-55-T04 with HFFACO Milestone M-45-55
3 under HFFACO Change control Form M-45-06-03, Modifications of Tank Farm Corrective
4 Measures and Interim Measures Milestones (Ecology and DOE 2007). The schedule for the RFI
5 (Milestone M-45-55, see Figure 1-1) is deferred to allow for additional soil characterization and
6 analysis of data. The schedule for the RFI including this FIR is January 2008.
7
8 Section 2.2.4 of this FIR provides a complete discussion of deviations from the site-specific
9 work plan (Crumpler 2004).

10
11 1.2.2 Regulatory Framework

12 Based on the results of the groundwater assessment for WMAs S-SX, T, TX-TY and B-BX-BY,
13 Ecology requested on July 10, 1998, that DOE develop and submit a corrective action plan for
14 the four WMAs with documented leaks (i.e., WMAs S-SX, B-BX-BY, T, and TX-TY). Pursuant
15 to Federal Facility Agreement and Consent Order Change Control Form Change No.
16 M-45-98-03, Agreement Commitments Regarding Initial Single-Shell Tank Waste Management
17 Area (WMA) Corrective Actions, Vadose Zone and Groundwater Characterization, Assessment,
18 and the Integration of Vadose Zone and Groundwater Activities at Specified Associated Sites
19 (Ecology et al. 2001) and the Phase 1 RFI/CMS work plan (DOE-RL 2000), the RCRA
20 Corrective Action process is used to establish the framework within which vadose zone
21 investigations at the SSTs are planned and implemented. The sequence (Figure 1-1) of
22 investigations and evaluations for WMAs C and A-AX followed the established framework of
23 the other four SST WMAs, as prescribed in HFFACO Change Package M-45-98-03, as follows:
24
25 1. Initiation of characterization efforts in FY 2004 based on the work plan addendum
26 (Crumpler 2004)

27 2. Preparation of this FIR for WMAs C and A-AX in FYs 2006 and 2007 to partially
28 fulfill HFFACO Milestone M-45-55

29 3. Preparation of an RFI report in FYs 2006 and 2007 that combines the results and
30 recommendations from the FIRs on WMAs S-SX, B-BX-BY, T, TX-TY, C, A-AX
31 and U to fulfill the requirements in HFFACO Milestone M-45-55.

32
33 Where information regarding treatment, management, and disposal of the radioactive source,
34 byproduct material, and/or special nuclear components of mixed waste (as defined by the Atomic
35 Energy Act of 1954) has been incorporated into this FIR, it is not incorporated for the purpose of
36 regulating the radiation hazards of such components under the authority of RCW 70.105 and its
37 implementing regulations, but is provided for information purposes only.
38
39
40 1.3 DOCUMENT STRUCTURE

41 This report follows the prescribed outline for a FIR provided on page H-4 of Appendix H of
42 DOE-RL (2000). Eight chapters and five appendices are included in this FIR for WMAs C and
43 A-AX and are structured to provide the information necessary to describe the vadose zone and
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1 associated groundwater field and laboratory investigation results at WMAs C and A-AX from
2 2004 to the present. The following are the chapters and appendices that compose this FIR.
3
4 0 Chapter 1.0 - Introduction that provides an overview of background and purpose.

5 0 Chapter 2.0 - Overview of the investigative approach that is based on the work plan.
6 Deviations from the plans are also addressed. The environmental setting and
7 potential contamination information before the field investigation activities
8 commenced under the RCRA Corrective Action process are described.

9 0 Chapter 3.0 - Summary of the major findings of the field investigations and
10 associated analyses.

11 0 Chapter 4.0 - Summary of the methodology and results for potential impacts to
12 human health and the environment based on numerical modeling. The contaminant
13 exposure pathways used in the numerical modeling conceptual exposure pathway
14 model for WMAs C and A-AX are presented. A comparison of these results to
15 regulatory standards is provided.

16 0 Chapter 5.0 - Interim measures performed and cost and implementability of interim
17 corrective measures at WMAs C and A-AX.

18 0 Chapter 6.0 - Conclusions based on information provided in Chapters 3.0 and 4.0.

19 0 Chapter 7.0 - Recommendations based on the conclusions.

20 0 Chapter 8.0 - List of the references used to develop the WMAs C and A-AX FIR
21 main text.

22 0 Appendix A - Details of the investigative approach developed in the work plan
23 addendum to support characterization efforts.

24 0 Appendix B - Results of the work plan field investigation activities as documented in
25 Characterization of Vadose Zone Sediments Below the C Tank Farm: Borehole
26 C4297 and RCRA Borehole 299-E27-22 (Brown et al. 2006), Characterization of
27 Vadose Zone Sediments from C Waste Management Area: Investigation of the
28 C-152 Transfer Line Leak (Brown et al. 2007), and Investigation ofAccelerated
29 Casing Corrosion in Two Wells at Waste Management Area A-AX (Brown et al.
30 2005).

31 0 Appendix C - Quality assurance and quality control documentation for sampling and
32 laboratory procedures in conjunction with RCRA regulations.

33 0 Appendix D - Waste Information Data System (WIDS) reports for all waste sites
34 within WMAs C and A-AX.

35 0 Appendix E - List of the preparers of this FIR.

36
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1 2.0 INVESTIGATIVE BASIS AND APPROACH

2 This chapter describes the investigative basis and approach used for the waste management
3 areas (WMAs) C and A-AX field investigation report (FIR). Appendix A of this report provides
4 detailed information on the investigative approach.
5
6 The regulatory framework used in the field investigation was developed through negotiations
7 with State of Washington Department of Ecology (Ecology) and the U.S. Department of
8 Energy (DOE) and is documented in Hanford Federal Facility Agreement and Consent
9 Order (HFFA CO) Change Package M-45-98-03 (Ecology et al. 2001). The technical framework

10 that identifies the data needs is provided in A Summary and Evaluation ofHanford Site Tank
11 Farm Subsurface Contamination (Jones et al. 1998). DOE-RL (2000) provides a single
12 document that encompasses the aspects common to all tank farm WMAs and establishes the
13 regulatory and programmatic framework for the overall Resource Conservation and Recovery
14 Act of1976 (RCRA) Corrective Action process. DOE-RL (2000) and Crumpler (2004) provide
15 the documentation for implementation of the field investigation activities.
16
17 Crumpler (2004) also provides selected field investigation activities and the basis for increasing
18 the extensive knowledge base that exists for WMAs C and A-AX. This knowledge base consists
19 of the geology, hydrology, geophysics, groundwater chemistry, waste chemistry, and releases
20 from the tank systems (e.g., transfer pipelines). The River Protection Project (RPP) field
21 investigation program uses the data resulting from the field investigations. These field
22 investigation results (Chapter 3.0) provide the basis for integrating extensive databases that lead
23 to a reasonable understanding of the important vadose zone contaminants. The fate of each
24 vadose zone contaminant was estimated based on the Initial Single-Shell Tank System
25 Performance Assessmentfor the Hanford Site (SST PA) (DOE-ORP 2006). The SST PA was
26 also the basis for determining human-health impacts (Chapter 4.0) to assist in determining
27 whether implementation of interim measures are required (Chapter 5.0) to mitigate
28 contamination.
29
30 An implementation plan exists in Appendix J of DOE-RL (2002) to ensure appropriate data are
31 collected to meet the data needs for the FIRs as identified in the site-specific work plan
32 (Crumpler 2004). Key to the implementation plan approach is first understanding what
33 evaluations would be most appropriate for a FIR and then addressing the assimilation of data
34 necessary to complete those evaluations. As documented in the implementation plan, the key
35 evaluation for assessing the effectiveness of interim measures and the need for additional data is
36 the potential risk to the health of a human being (or "human receptor" using the terminology of
37 risk acceptance models).
38
39 The data needed to complete WMAs C and A-AX evaluation are complicated, and the
40 fulfillment of those data needs becomes less certain when WMA-specific factors are considered.
41 Those factors include the following:
42
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1 0 The long time span over which the single-shell tanks (SSTs) operated (i.e., 1944
2 through 1980)

3 0 Transient geochemical conditions that have existed from the time of waste releases to
4 the present

5 0 Associated cribs and waste sites adjacent to the WMA boundary (Figures 2-1
6 and 2-2) that have contributed to groundwater contamination for the same CoCs as
7 the WMA

8 0 Lack of access because of existing infrastructure near tanks and the high cost of
9 site-specific data collection.

10
11
12 2.1 PREVIOUS DATA AND INFORMATION

13 Crumpler (2004) recommended the following activities for documenting and conducting the field
14 investigation:
15
16 0 Collect and assimilate existing and historical data, including that related to tank
17 inventory, planned and unplanned releases, subsurface conditions, and occurrences
18 (e.g., leaking tanks and waterlines)

19 0 Develop a preliminary understanding of the contaminant distribution in the vadose
20 zone from a review and evaluation of the gross gamma and spectral gamma
21 geophysical logs

22 0 Identify additional data needs

23 0 Identify methods to gather data and address the data needs through a planning
24 process.

25
26 These activities are described in Sections 2.1.1 through 2.1.4, respectively.
27
28 2.1.1 Existing and Historical Data from Waste Management Areas C and A-AX

29 Because of the significant amount of existing data concerning the C, A, and AX tank farms, only
30 a brief summary of that data is given in this report. The Tank Farm Vadose Zone Project created
31 a report (Subsurface Conditions Description of the C and A-AX Waste Management Areas
32 Wood et al. 2003) to be the primary reference for such previous knowledge. Existing data
33 relevant to the tank system waste loss events and associated vadose zone and unconfined aquifer
34 contamination in WMAs C and A-AX were summarized and used to develop conceptual models
35 of these tank system waste loss events and subsequent contaminant migration in the subsurface.
36 These conceptual models were then used to develop the investigative approaches applied in these
37 WMAs.
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Figure 2-1. Location of WMA C and Related Facilities1
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1 The existing data are divided into the following categories:
2
3 0 Geological descriptions

4 0 Unsaturated flow characteristics

5 0 Nature and extent of contaminants

6 0 Historical operational history

7 0 Information concerning nearby cribs and trenches.

8
9 Geological Descriptions

10 Several geologic descriptions of these WMAs have been published: Geology of the 241-A Tank
11 Farm (Price and Fecht 1976a), Geology of the 241-AX Tank Farm (Price and Fecht 1976b), and
12 Geology of the 241-C Tank Farm (Price and Fecht 1976c). The descriptions in these reports
13 were brought up to date by Geologic Setting of the 200 East Area: An Update (Lindsey et al.
14 1992). In addition, Standardized Stratigraphic Nomenclature for Post-Ringold Formation
15 Sediments within the Central Pasco Basin (DOE-RL 2002) provides the new standardized
16 nomenclature that was applied to this investigation. Post-basalt strata beneath the tank farm
17 include (in descending order): (1) recent deposits, (2) Hanford formation, and (3) Cold Creek
18 unit (CCU) and/or Ringold Formation. The most recent and comprehensive investigations on the
19 interpreted geology of C, A, and A-AX tank farms include those reported in Wood et al. 2003,
20 Lindsey et al. (2004), Reidel et al. (2006), and Reidel and Chamness (2007). This FIR follows
21 the standardized stratigraphic nomenclature recommended in DOE-RL (2002); therefore, the
22 names for post-Ringold Formation stratigraphic units may differ from the terminology used in
23 previous reports.
24
25 Unsaturated Flow Characteristics

26 A determination of the unsaturated flow characteristics in the region of these WMAs was based
27 on the information in Section 3.1.3 of this FIR.
28
29 Nature and Extent of Contaminants

30 Both historical and more recent geophysical logging techniques provided considerable insight
31 into the nature and extent of contaminants in the vadose zone near the high-level waste tanks.
32 The reports containing this information include the following:
33
34 0 Analysis and Summary Report of Historical Dry Well Gamma Logs for the
35 241-A Tank Farm - 200 East (Randall and Price 200 1a)

36 0 Analysis and Summary Report of Historical Dry Well Gamma Logs for the
37 241-AX Tank Farm - 200 East (Price 2001)

38 0 Analysis and Summary Report of Historical Dry Well Gamma Logs for the
39 241-C Tank Farm - 200 East (Randall and Price 2001b)
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1 0 Vadose Zone Characterization Project at the Hanford Tank Farms, A Tank Farm
2 Report (DOE-GJO 1999)

3 e Vadose Zone Characterization Project at the Hanford Tank Farms, C Tank Farm
4 Report (DOE-GJO 1998a)

5 e Vadose Zone Characterization Project at the Hanford Tank Farms, AX Tank Farm
6 Report (DOE-GJO 1997b)

7 0 Hanford Tank Farms Vadose Zone: Addendum to the A Tank Farm Report
8 (DOE-GJO 2000a)

9 e Hanford Tank Farms Vadose Zone: Addendum to the AX Tank Farm Report
10 (DOE-GJO 2000b)

11 0 Hanford Tank Farms Vadose Zone: Addendum to the C Tank Farm Report
12 (DOE-GJO 2000c)

13 0 Hanford Tank Farms Vadose Zone: 241-C-106 Tank Waste Retrieval Project Final
14 Report of Drywell Monitoring Data (DOE/EM 2005)

15 0 Hanford Tank Farms Vadose Zone Monitoring Project: Annual Monitoring Report
16 for Fiscal Year 2004 (DOE-EM/GJ 2005).

17
18 In addition, quarterly and annual reports on drywell monitoring are available as a function of
19 routine monitoring and in support of tank waste retrieval from 2001 to 2005.
20
21 Chemicals and radionuclides have been tracked in unconfined aquifer groundwater collected
22 from monitoring wells in and around these WMAs for about the past 15 yr (Hanford Site
23 Groundwater Monitoring for Fiscal Year 2006 Hartman et al. 2007).
24
25 Historical chemical processing and waste transfer records have been compiled into a predictive
26 model to describe tank waste compositions as a function of time (Hanford Tank Chemical and
27 Radionuclide Inventories: HDWModel, Rev. 5 Higley and Place 2004). The HDW model
28 Rev. 5 was used to develop preliminary tank fluid compositions and inventories for all the waste
29 release from Hanford's SST WMAs, include fluids that were lost to the vadose zone from single-
30 shell tanks, various pipelines, and ancillary equipment.
31
32 Operational History of C, A, and AX Tank Farms

33 An operational history of the C, A, and AX tank farms was also prepared (Historical Vadose
34 Zone Contamination from A, AX, and C Tank Farm Operations Williams 2001). Since 1990,
35 many thousands of Hanford Site special nuclear materials production documents have been
36 declassified. Information from these documents provided considerable insight into tank system
37 waste loss and intentional discharge events in and around these WMAs.
38
39 Cribs and Trenches Information

40 WMA A-AX is surrounded by a number of cribs and specific-retention trenches (Figure 2-2).
41 Most of the cribs and all of the specific-retention trenches received wastes directly from SSTs
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1 (Waite 1991). Because of the high volumes of fluids discharged to the cribs, crib discharges
2 undoubtedly contaminated the unconfined aquifer. Thus, assigning a specific source for
3 groundwater contamination in and around WMA A-AX is difficult because several discharges to
4 cribs and trenches occurred prior to A tank farm (i.e., before 1955) and during the operation life
5 of WMA A-AX. As stated in Ecology et al. (2001), integration with the 200 Area Remediation
6 Project is necessary to resolve associated source issues (Section 2.3.3). WMA C has only French
7 drains surrounding its boundary. Releases from WMA C are considered to have impacted the
8 vadose zone and groundwater (Thomas 2007).
9

10 A brief discussion of information from a number of areas follows to provide an understanding of
11 the basis of the conceptual models used to develop the characterization plans for this FIR.
12
13 2.1.1.1 Hydrogeologic Data. The vadose zone and unconfined aquifer underlying WMAs C
14 and A-AX consist of the three primary formations that are present throughout much of the
15 Hanford Site:
16
17 0 Ringold Formation, which rests on the underlying Columbia River Basalt
18 Group (CRBG)

19 0 The CCU, formerly known as the Plio-Pleistocene unit, which rests on the Ringold
20 Formation

21 0 Hanford formation, which overlies the CCU.

22
23 At WMAs C and A-AX, the unconfined aquifer is found within the basal gravels of Unit A of the
24 Wooded Island member of the Ringold Formation. Both water level and general direction of
25 groundwater flow in this region have been altered many times throughout Hanford Site
26 operations history by high-volume wastewater discharges to various ponds (Hartman et al. 2007).
27 In the 1980s, a groundwater mound in this area was maintained by liquid discharge to B Pond
28 north of WMAs C and A-AX, elevating the water table and imposing a southwestern trend in
29 groundwater flow under WMA C (Section 3.1.1.2).
30
31 The thickness of the CCU ranges from 10 to 25 ft. The thickness of the Hanford formation
32 ranges from 40 to 50 ft from south to north. Directly beneath WMAs C and A-AX, these strata
33 tend to be of fairly uniform thickness and gradually thin to the south of the WMAs, (Wood et al.
34 2003). A more detailed description is provided in Section 3.1.1.
35
36 2.1.1.2 Geophysical Logging Data. Two types of geophysical logging data have been collected
37 for WMAs C and A-AX from a set of drywells placed around and between tanks in the C, A, and
38 AX tank farms. Since the 1950s, gross gamma logging has been used as a secondary tank leak
39 monitoring system (A Scientific Basis for Establishing Dry Well-Monitoring Frequencies
40 Isaacson and Gasper 1981). In practice, strategically placed shallow boreholes, called drywells,
41 extending 80 to 150 ft below ground surface (bgs) were routinely monitored for changes in total
42 gamma activity. Electronic versions of the gross gamma-logging data were kept from 1974 until
43 the end of the program (i.e., 1994). As part of the WMAs C and A-AX vadose zone
44 characterization effort, historic gross gamma-logging data were assessed for the three tank farms
45 in these WMAs (Randall and Price 2001a, 2001b; Price 2001). Because this logging program
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1 provided a record of gross gamma intensities over time in numerous locations, it was possible to
2 develop some perspective on the locations of contaminant occurrence, movement in the vadose
3 zone over time, and the fraction of total gamma-emitting contaminants involved in migration.
4 Analysis of historical gross gamma-logging records (Randall and Price 2001a 2001b; Price 2001)
5 identified several boreholes in the C and AX tank farms where changes in the gamma flux were
6 taking place. The mobile gamma-emitting radionuclide tracked in the gamma-logging data was
7 identified as cobalt-60 (t/2 = 5.271 yr), a known mobile radionuclide that occurs in a number of
8 tank waste types. This contamination was moving downward at approximately 1 to 2 ft/yr.
9

10 In 1994, a baseline spectral gamma-logging program was initiated to assess the nature and extent
11 of gamma-emitting radionuclides in the tank farms vadose zone by using the unique gamma
12 radiation energies emitted to identify and quantify gamma-emitting radionuclides. Spectral
13 gamma-logging data for the three tank farms of interest are available (DOE-GJO 1997b, 1998a,
14 1999, 2000a, 2000b, 2000c). These data provided a significant contribution to the initial
15 conceptualizations of vadose zone contamination in the C, A, and AX tank farms (Wood et al.
16 2003).
17
18 General background information concerning the history and findings of the spectral gamma-
19 logging program of the vadose zone and the results of the groundwater monitoring program are
20 described in Section 1.2.1. To summarize, in the vadose zone at C, A, and AX tank farms, the
21 gamma-emitting contaminants cesium-137 (t/2 = 30.17 yr), cobalt-60 (tV = 5.271 yr), europium-
22 152 (tV = 13 yr), and europium-154 (t 2= 8.5 yr) have been detected in the drywells.
23
24 2.1.1.3 Previous Soil Contamination Investigations. Previous soil contamination
25 investigations are discussed as contamination caused by tank leaks (Section 2.1.1.3.1) and
26 contamination from other sources (Section 2.1.1.3.2).
27
28 2.1.1.3.1 Contamination Caused by Tank Leaks. Currently, all assumed or confirmed tank
29 leak volume estimates and associated inventories are undergoing further review through a leak
30 evaluation process with Ecology and are expected to be revised as part of this review (Field et al.
31 2007). Haigh 2007 lists tank C-101 as a "known or suspected leaker" with a leak volume
32 estimate of 20,000 gal. Decreases in waste levels were documented in the late 1960s, a time
33 when this tank contained aged Plutonium-Uranium Extraction (PUREX) high-level supernate. A
34 20,000-gal loss of this waste type would have released approximately 77,000 Ci of cesium-137
35 based on a cesium-137 concentration of 3.85 Ci/gal. (Larkin 1969). The spectral gamma-logging
36 data from drywells around tank C-101 show little evidence of any leaks and certainly nothing of
37 that order of magnitude. Another scenario is that the liquid level drops in the late 1960s were
38 associated with evaporation caused by the continuing high heat load of the aged PUREX
39 high-level waste supernates. The waste loss in the late 1970s appears to have been associated
40 with saltwell pumping (Waste Status and Transfer Summary (WSTRS) Agnew et al. 1997).
41
42 Spectral gamma data in two drywells around tank C-101 suggest small waste loss events may
43 have occurred that may have been associated with tank waste overfill events between 1964 and
44 1969 (Johnson and Field 2007). In drywell 30-01-09, a cesium-137 peak (about 600 pCi/g)
45 occurs about 28 ft bgs along with traces of cobalt-60, europium-152, and europium-154. The
46 position of this peak suggests a small isolated leak from piping or a spare inlet port at this
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1 location. Tank waste chemistry suggests that cesium-137 in tank waste would be sorbed readily
2 on the soil and, therefore, the leak location should be near the drywell. Because the peak value is
3 low, it is concluded that a substantial inventory was not associated with this leak. A second
4 small tank leak may be indicated near drywell 30-01-06, where an apparent cesium-137 peak
5 (about 50 pCi/g) around 40 ft bgs occurs, a depth that coincides with the tank bottom. Randall
6 and Price (2001b) identified some instability in the gross gamma logs from 1979 to 1980 in this
7 drywell at 30 to 41 ft bgs and interpreted the data as an indication of cesium-137 movement.
8 However, drywells do not surround tank C-101 completely, and a loss could have occurred.
9 Therefore, more field characterization around this tank is warranted and planned.

10
11 There are no spectral gamma data or well documented historical record data suggesting leaks
12 occurred at primary tank C-1Il and secondary tanks C-201 through C-204. Welty (1988)
13 reported a liquid level drop in 1968 as the basis for questioning the integrity of tank C-I11.
14 Johnson et al. (2004) show that tank C-Ill waste loss was caused by evaporation from the
15 Ce- 144 present in the strontium semi-works waste in C-11l, and no spectral gamma data from
16 drywells around the tank indicate loss of tank waste. No drywells are present near the secondary
17 tanks; therefore, no means of identifying leaked tank waste is available. Also, no clear indication
18 of tank leakage has been reported. However, given their small volume, it is concluded that no
19 significant tank waste loss from these tanks has occurred.
20
21 Tank C-105 has more substantial evidence of leakage and was considered a candidate for
22 additional characterization.
23
24 Spectral gamma data strongly indicate that tank C-105 did leak, at least temporarily. The leak
25 event is indicated by contamination observed at drywell 30-05-07, where two high cesium-137
26 concentration zones occur at and below the tank bottom. Between 34 and 44 ft and 48 and
27 62 ft bgs, maximum cesium-137 values of 2 x 107 pCi/g and 105 pCi/g were recorded in
28 (DOE-GJO 2000c). The general location and profile of the spectral gamma-logging data indicate
29 that tank C-105 likely leaked near the bottom on the southwest side very near drywell 30-05-07.
30 The gamma contamination was encountered when drywell 30-05-07 was drilled in 1974. The
31 historical gross gamma-data analysis indicates no changes in location or intensity of cesium-137
32 activity. Thus, if tank C-105 did leak, the leak occurred before 1974 and, apparently, self-sealed
33 because tank C-105 was used as an active cesium-137 recovery feeder tank until 1974. The
34 cesium-137 recovery wastes were aged PUREX and reduction oxidation (REDOX) high-level
35 wastes, so any waste losses would have contributed radionuclides to the soil column.
36
37 Concerns about the integrity of tank C-105 are supported by the historical record of large liquid
38 level drops (about 36 in.) in tank C-105 between 1963 and 1967 (DOE-GJO 1998a). However,
39 during that time tank C-105 stored aged PUREX high-level waste supernate and liquid losses to
40 evaporation are noted in the historical records (Agnew et al. 1997). The contamination in the
41 region between tanks C- 104 and C-105 has been of interest (Assessment of Unsaturated Zone
42 Radionuclide Contamination Around Single-Shell Tank 241-C-105 and 241-C-106 Brodeur 1993
43 and Analysis of the 241-C Farm Agnew 1993). Both cascade line and spare inlet port waste loss
44 events have been suggested as sources of contamination in this region.
45
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1 An alternate explanation for the high activity in drywell 30-05-07 has been given that
2 cesium-137 in this drywell has origins in the cascade line between tanks C-104 and C-105
3 (Brodeur 1993, DOE-GJO 2000c). However, the likely waste, PUREX supernate, does not
4 appear to have the appropriate chemical makeup to mobilize cesium-137 in the soil column.
5 Therefore, a leak source at the tank wall 2 ft from the contaminated zone compared to the
6 cascade line more than 30 ft away is much more plausible. The two high cesium-137 zones may
7 indicate two leak events.
8
9 In addition to cesium-137 contamination at the tank bottom, isolated occurrences of cobalt-60,

10 europium-152, and europium-154 are present. The true extent of these contaminants at this
11 drywell location is difficult to determine. The very high cesium-137 concentrations may mask
12 the occurrence of these isotopes at the same depth. Also, the drywell ends at about 68 ft bgs, so
13 the vertical extent of contamination cannot be determined.
14
15 Two other drywells may indicate the outer edges of the proposed tank C-105 leak. In drywell
16 30-05-05 just south of drywell 30-05-07, a cesium-137 peak (about 70 pCi/g) occurs between
17 60 and 65 ft bgs and a cobalt-60 peak occurs at 70 ft bgs. Proximity of the two drywells and
18 consistent cesium-137 peaks with depth suggest the same leak source. Similarly, a cesium-137
19 peak (15 pCi/g) occurs at 47 ft bgs in drywell 30-05-08. Cobalt-60 is also present between
20 35 and 50 ft bgs.
21
22 Contamination movement of cobalt-60 has been detected from the vicinity of tank C-108
23 laterally to the east and downward to greater than 120 ft bgs near drywell 30-06-10. It is
24 possible this contamination originated from a transfer line leak (DOE-GJO 2000c).
25
26 Between tanks C-108 and C-109, a transfer line leak source is indicated by contamination in
27 drywell 30-08-02 (Wood et al. 2003). High Cs-137 concentrations occur between 20 and
28 22 ft bgs and peak at 1,100 pCi/g in this zone. A Eu-154 peak (24 pCi/g) is coincident with
29 Cs-137 and the more mobile Co-60 is present between 50 and 80 ft bgs at concentrations up to
30 10 pCi/g. These contaminants were present when the drywell was installed in 1974. This
31 contaminant plume appears to extend at least to drywell 30-06-10, where a similar Co-60 plume
32 occurs between 86 and 115 ft bgs at lesser concentrations (up to 1 pCi/g). Co-60 also occurs to a
33 lesser degree in drywell 30-09-01 at 90 to 95 ft bgs. This location may represent the eastern
34 extent of this contaminant plume. Other nearby drywells may also contain contamination that
35 has migrated from this transfer line. These drywells (30-09-06, 30-09-07, and 30-09-02) along
36 with drywells 30-08-02 and 30-06-10 contain mobile Co-60 that migrated in the 1980s between
37 40 and 115 ft bgs, according to the gross gamma record. The apparent lag time between initial
38 discharge to the vadose zone before 1974 and the observed Co-60 migration in the 1980s may
39 indicate additional leakage or enhanced migration instigated by artificial discharge (Wood et al.
40 2003).
41
42 Spectral gamma measurements have been recorded in drywells around the A farm tanks, and
43 total gamma measurements have been recorded in laterals placed horizontally (about 10 ft below
44 the tank bottom) under each of the tanks. Historical reports (Waste Storage Tank Status and
45 Leak Detection Criteria Welty 1988) identify an increase in radiation measured at the bottoms of
46 drywells 10-03-01 and 10-03-07 (75 ft bgs) in 1964 and at drywell 10-03-07 in 1968. Current
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1 spectral gamma data show little or no contamination at these locations. Spectral gamma data for
2 several drywells (10-03-01, 10-03-05, 10-03-07, 10-02-03, and 10-03-11) around tank A-103
3 measure small amounts of cesium-137 (about 0.1 pCi/g) at 80 ft bgs and below (DOE-GJO
4 1999). All of these drywells were drilled in two stages, first to 75 ft bgs and then farther down.
5 This history, combined with the very low measured values strongly indicates dragdown of any
6 cesium-137 that might have been present at depth. Given the lack of convincing evidence, it is
7 concluded that either tank A-103 did not leak or did not leak sufficiently to contaminate the
8 vadose zone to any significant degree.
9

10 The primary evidence of waste leaks from tank A- 104 is provided by measurements of increased
11 radiation in two areas under the tank in 1975, first in lateral 14-04-02 in the north-central part of
12 the tank and then in the southeast section of lateral 14-04-02. Eventually, radiation was
13 measured in the third lateral, 14-04-03, as well. Evaluation of the decay behavior observed in
14 the gross gamma logs (Randall and Price 2001a) suggests ruthenium-106 is the primary gamma
15 emitter. The many locations of radiation detection under the tank may indicate multiple leak
16 locations. In addition, tank waste sluicing was completed on tank A-104 in early April 1975.
17 However, the extent of contamination that has actually entered into the vadose zone is quite
18 limited given the lack of contamination in adjacent drywells. Spectral gamma data show no
19 significant contamination at tank bottom depth.
20
21 Structural failure of tank A-105 is well documented (Tank 241-A-105 Leak Assessment
22 WHC 1991 and PUREX Tank-i 05-A Waste Storage Tank Liner Instability and Its Implications
23 on Waste Containment and Control Beard et al. 1967). In January 1965, a sudden steam release
24 occurred in tank A-105. Steam was released from a riser on an interconnected tank, A-103. The
25 steam release event lasted for 30 min. Significant damage occurred to the base of the tank during
26 the steam-release event. It was estimated that, at most, 4 in. (10,000 gal.) of liquid had been lost
27 from tank A-105. Shortly afterward, increased activity was measured in lateral 14-05-03 in two
28 places, on the east and north sides of the tank. Subsequently, additional risers were drilled
29 through the tank dome, and the tank interior was inspected, revealing a significant section of the
30 liner floor that had bulged up and partially separated from the sidewall. Despite the obvious
31 liner failure, it was determined that the tank was not leaking. No significant gamma activity was
32 measured in the surrounding drywells, suggesting that the concrete tank structure provided
33 adequate containment for the tank fluids.
34
35 The tank was closely monitored until the tank supernate contents were sent to B Plant for
36 cesium-137 recovery. Most of the PUREX sludge was sluiced from the tank; however, a
37 high-heat hard heel was left in the tank. Consequently, water was added to the tank contents for
38 cooling for the next 8 yr. Haigh (2007) lists an estimated leak volume for tank A-105 as 10,000
39 to 277,000 gal. The 10,000 gal represents the estimated upper limit of the volume of tank waste
40 lost during the initial steam-release event. The additional volume represents cooling water that
41 may or may not have leaked from the tank during the 8 yrs of water addition. Liquid volume
42 loss associated with the 30-min steam-release event is unknown but could have accounted for
43 some or all of the liquid loss from this tank.
44
45 Over time, additional measurements of increased activity did occur in other laterals, which could
46 have indicated additional leak locations or spreading from the initial leaks. The current spectral
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1 gamma database continues to show minimal tank waste contamination in the vadose zone.
2 Cesium-137 concentrations have been measured at several drywells (10-05-02, 10-05-05,
3 10-05-07, 10-05-09, 10-06-09, and 10-05-12) at the tank bottom and lower depths. The areal
4 extent of the plume indicated by data acquired from existing drywells supports the conclusion of
5 previous investigations that the leak from tank A-105 was small (DOE-GJO 1998b). These data
6 are inconclusive with respect to contaminant origin. For example, many of these drywells were
7 constructed in two stages, and dragdown contamination from sources exterior to the tank is
8 plausible. One drywell (10-05-10) may contain cesium-137 contamination from the tank A-105
9 leak (between 75 and 86 ft bgs), but the complicated drilling process may have shifted the

10 cesium-137 from its original location. The historical gross gamma log shows a shift in
11 cesium-137 contamination levels around 1978, but this is probably related to the second-stage
12 drilling that occurred then.
13
14 2.1.1.3.2 Contamination from Other Sources. Williams (2001) identifies a number of
15 unintentional near-surface losses and windblown contamination events in the C tank farm. The
16 Waste Information Database System (WIDS) summarizes these events, also known as unplanned
17 releases (UPRs), and Handbook 200 Area Waste Sites (Maxfield 1979) also discusses some
18 events. Two of the UPRs (UPR-200-E-82 and UPR-200-E-86) involved PUREX high-level
19 waste supernate and contributed significant inventory to the soil column. A third UPR involved
20 the loss of PUREX aluminum cladding waste. These three events occurred on the southwest side
21 of the C tank farm and made relatively significant contributions to vadose zone contamination.
22 The WIDS also identifies a number of other waste-loss events, but these involve either small
23 (less than 100 gal) volume losses, airborne contamination spreads, or tank leak information
24 mirroring the information in Haigh (2007). There is a small overland piping leak (50 gal)
25 involving the loss of PUREX cladding waste between tanks C-105 and C-108, documented in
26 UPR-200-E-16. The spectral gamma-logging data (DOE-GJO 1998a) for the C tank farm
27 indicate widespread low-level cesium-137 contamination across much of this farm.
28
29 Other significant losses of waste to the vadose zone may have occurred form cascade lines that
30 connect the tanks. Contamination in drywell 30-04-03 suggests a cascade line problem at a
31 depth of approximately 22 ft bgs. Nearby drywells at 30-04-02 and 30-05-08 exhibit
32 cobalt-60 contamination that could be related to lateral and downward contaminant migration
33 deposition from a cascade line. Drywell 30-08-02 exhibits contamination at the depth of cascade
34 lines (20 ft bgs). Additionally, pipeline leaks are indicated in drywell 30-05-08 at approximately
35 15 ft bgs (DOE-GJO 1998a).
36
37 The report for UPR-200-E-81 describes a 1969 waste loss event that occurred near the
38 241-CR-151 diversion box and involved the loss of 36,000 gal of PUREX cladding waste
39 (Williams 2001, Maxfield 1979). A puddle of contaminated liquid measuring 6 by 40 ft was
40 formed. The puddle was backfilled with clean soil in 1969. The PUREX cladding waste was a
41 reasonably low-activity waste stream produced from the caustic dissolution of the aluminum fuel
42 rod cladding. The origin of the radioactive contamination in this waste stream was dissolution of
43 the aluminum cladding using sodium hydroxide and sodium nitrate solutions. It was estimated
44 that 720 Ci of cesium-137 were lost to the soil.
45
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1 The report for UPR-200-E-82 describes the loss of cesium-137 recovery process feed solution
2 being pumped from tank C-105 to the B Plant. The leak occurred near the 241-C-152 diversion
3 box and involved the loss of approximately 2,600 gal of liquids (Tanaki 1971). Approximately
4 100 gal of this fluid surfaced. Surface contamination was covered with clean gravel in 1969.
5 This waste-loss event was investigated and results are available (Tanaki 1971). It was estimated
6 that 11,300 Ci of cesium-137 were lost to the soil. Additional inventory estimates of vadose
7 zone contamination from this event are discussed in Section 4 of Wood et al. 2003.
8
9 The report for UPR-200-E-86 describes a waste-loss event associated with a pipeline break

10 (i.e., line V812) near the southwest corner of the C tank farm. Fluids were being pumped from
11 the 244-AR vault to the C tank farm. Approximately 17,400 gal of fluid that contained
12 approximately 21,000 Ci of cesium-137 were lost to the soil (Maxfield 1979). Based on the ratio
13 of technetium-99 to cesium-137 in the irradiated fuel (approximately 3 x 10-4 Ci
14 technetium-99/Ci cesium-137), approximately 6 Ci of technetium-99 were lost. This waste
15 stream originated from the water washing of PUREX sludge intended to remove cesium-137
16 (and other waste soluble components) from the sludge before acidification and strontium-90
17 recovery. The damaged portion of the line was blanked off and bypassed. The leak appeared to
18 be at a carbon steel-stainless steel weld.
19
20 2.1.1.4 RCRA Groundwater Monitoring Data. Groundwater monitoring in WMAs C and
21 A-AX continues under the interim status indicator evaluation program in fiscal years (FY) 2004
22 through 2005 (40 CFR 265.93 [b]) as referenced by WAC 173-303-400. Groundwater sampling
23 shows contamination in WMA C began rising between 1995 and 1998, depending on the
24 location, and continued to increase downgradient during FY 2004, with slower rates in FY 2005
25 (Hartman et al. 2005, 2006). Contamination consists primarily of nitrate, technetium-99, sulfate,
26 chloride, and, sporadically, low levels of cyanide in WMA C (Hartman et al. 2005, 2006, 2007).
27 The indicator parameters of pH, specific conductance, total organic carbon, and total organic
28 halides did not exceed the upgradient/downgradient comparison values in downgradient wells
29 during FY 2004 for both WMAs, except for total organic carbon in well 299-E25-93 at
30 WMA A-AX (Hartman et al. 2005) and specific conductance in FY 2005 (Hartman et al. 2006).
31 As a result of the specific conductance exceeding upgradient/downgradient comparison values,
32 WMA A-AX has been placed in groundwater assessment monitoring (Hartman et al. 2007).
33
34 Based on the information outlined above, the main areas of interest in the vadose zone
35 underlying WMAs C and A-AX are the area between tanks C-104 and C-105, the western
36 portion of WMA C, and the laterals under the tanks in the A tank farm. The following section
37 provides the general conceptual model at the time of the work plan (Crumpler 2004).
38
39 2.1.2 Conceptual Models

40 Conceptual models provided in Wood et al. (2003) and Jones et al. (1998) integrated available
41 data into plausible hypotheses of events and continuing physical and chemical processes that
42 have caused the current state of contamination in the vadose zone and unconfined aquifer.
43 Hypotheses have been developed for the two main areas of contamination because current
44 information suggests that enough differences in contaminant occurrence and migration exist in
45 the areas to warrant distinct explanations. The conceptual models were developed to aid the
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1 evaluation of potential impacts and to plan additional characterization efforts. No other
2 conceptual models were used to plan characterization activities.
3
4 From these observations, a gross two-step process for how the leak event occurred was
5 postulated. In the first step, rapid release of the leaking fluid occurred, providing a hydraulic
6 driver for the fluid to move through the vadose zone. Stratigraphic variability in the vadose zone
7 geology exerted sufficient influence to induce movement in the lateral direction. In the second
8 step, the hydraulic driver for the leak event eventually relaxed, and the moisture movement
9 within the far-field vadose zone equilibrated with natural infiltration. Far-field conditions

10 reverted to more natural soil-water conditions, so as to induce slow downward percolation and
11 horizontal migration along fine-grained lenses in the Hanford formation and CCU for mobile
12 constituents.
13
14 In Wood et al. (2003), the description of contamination in the area around tanks C-104 and
15 C-105 focused on a high-activity PUREX waste-loss event from tank C-105. Outstanding
16 features of contamination in the area around tank C-105 included the following:
17
18 0 Spectral gamma data in drywell 30-05-07 contain two high cesium-137 zones near
19 and just below the tank bottom

20 0 A liquid level drop of 36 in. was noted between 1963 and 1967.

21
22 The spectral gamma-logging data indicate the plume southwest of tank C-105 to be at least
23 75 ft bgs (i.e., the bottom of the drywell). Soil sample data from the characterization borehole
24 were intended to refine the conceptual model and improve quantification of the source term. The
25 first two data needs are identified in Table 2-1 and further discussed in Section 2.2. These
26 observations led to the selection of the drill site for borehole C4297 (Figure 2-1).
27

Table 2-1. Data Needs to Evaluate Contaminant Flow and Transport Through
the Vadose Zone (2 pages)

Data Need or Activity Data Use Remarks

Refine Vadose Zone Conceptual Provides the basis for the The conceptual model captures and
Model quantitative assessment of impacts documents the relevant hydrogeology,

to groundwater. geochemistry, geologic, and hydrologic
processes. It includes the understanding
of various contaminant mobility
phenomena, infiltration, and sediment
parameter values relative to moisture
movement, contaminant transport, and
contaminant characteristics.

Source Term - The subsurface Directly used in impact This is sometimes referred to as the
distribution of CoCs and their assessment as an initial condition. "nature and extent" of contamination. Not
chemical characteristics. WMA-specific data are required possible to adequately describe the source

on the spatial distribution, term based solely on WMA-specific data.
concentration, and chemical form Source term definition is supplemented by
of the CoCs. historical leak loss and inventory data.
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Table 2-1. Data Needs to Evaluate Contaminant Flow and Transport Through
the Vadose Zone (2 pages)

Data Need or Activity Data Use Remarks

Stratigraphy - The sedimentary Directly used in impact Large- and small-scale heterogeneities in
layering, including thickness and assessment as the framework of the subsurface require interpolation
orientation, of the various strata the vadose zone model. Site- between relatively sparse data points. It is
and tank farm subsurface specific data are required to not possible to adequately describe the
infrastructure (e.g., transfer lines describe stratigraphy. subsurface stratigraphy based solely on
and pits). site-specific data. Stratigraphy is

supplemented with extrapolation from
nearby data points and site analogs such as
outcrops.

Hydraulic Parameters - The Directly used in impact Samples from within the WMA are
parameters that, together, are used assessment as vadose zone model expected to be too contaminated to cost-
to calculate moisture movement input parameters. effectively perform hydraulic testing. A
and include soil characteristic database of hydraulic parameters has been
curves (e.g., moisture retention, developed from samples collected
saturated, and unsaturated elsewhere on the Hanford Site.
hydraulic conductivities).

Transport Parameters - The Directly used in impact Samples from within the WMA are
parameters that, together with assessment as vadose zone model expected to be too contaminated to cost-
moisture movement, are used to input parameters. effectively determine transport parameters.
calculate contaminant transport The contamination also limits the in situ
and include, molecular diffusion tests that might be used in an otherwise
coefficient, longitudinal and uncontaminated area. Extensive
transverse dispersivity, bulk laboratory testing of Hanford Site
density, and geochemical sediments and typical tank waste
parameters (e.g., contaminant (e.g., Tc-99, Cs-137, and Se-79) has
distribution coefficient and resulted in a large distribution coefficient
contaminant solubility). (a key parameter) database. Site-specific

data will not be available, except for
contaminant distribution coefficients and
bulk density values determined in the
laboratory from selected samples.

Infiltration' - The rate at which These data are some of the vadose Infiltration is an input parameter that can
water enters and percolates zone model input parameters. vary based on conditions (e.g., graveled
through the vadose zone and surface versus interim surface barrier).
enters the underlying unconfined Hanford Site data exist from simulated
aquifer. This includes infiltration current tank farm groundcover conditions
from direct precipitation, and for expected surface barriers that
surfacewater run-on, and water could be applied as a part of closure.
from WMA activities and events WMA-specific data will not be available.
such as waterline leaks.

Note:

DOE-RL (2000)

a Infiltration is not an independent input. Infiltration is related to the character of the surface, including an engineered barrier
and vegetation, as well as the topography and the effects of run-on, temperature, and the time and rate of precipitation.

CoC = contaminant of concern

WMA = waste management area.

1
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1 2.1.3 Data Needs

2 Early in the history, personnel in the Tank Farm Vadose Zone Project, recognized a need to
3 compile existing information concerning all SST farms so that gaps in the state of knowledge
4 could be assessed. This study resulted in publication of the report, A Summary and Evaluation of
5 Hanford Site Tank Farm Subsurface Contamination (Jones et al. 1998). That report has served
6 as the basis on which to defend the ongoing data requirements to be addressed by the Tank Farm
7 Vadose Zone Project. Jones et al. (1998) was not developed to address specific regulatory
8 requirements, nor was any attempt made to cite regulatory requirements for actions that were
9 assumed to take place in the future.

10
11 Areas of investigation and analysis identified in Jones et al. (1998) are ranked in terms of
12 whether there was a direct impact to human health or the environment, the current state of
13 knowledge, and whether the collection of additional data was feasible. The highest ranked data
14 need elements are listed in Table 2-2. If the impact was direct and the knowledge level was low,
15 a rank of "IA" was given. The items listed in Table 2-2 focused primarily on developing a better
16 understanding of contaminant inventory and pertinent soil properties. These primary items have
17 guided the project in the development of planning activities and in the design of investigations
18 conducted in the C, A, and AX tank farms.
19

Table 2-2. Data and Analysis Needs of the Tank Farm
Vadose Zone Project

Item Rank

Radionuclide and chemical concentration in vadose zone IAa

Leak volumes IA

Composition of leaked tank waste IA

Correlation of estimated vs. measured inventory IA

Projection of contaminant migration IA

a IA: Impact is direct and knowledge level is low; resources should be directed toward
implementing activity.

20
21
22 2.1.4 Planning Objectives Process

23 Using historical information summarized in Jones et al. (1998), the most important data needs for
24 filling in gaps in the state of knowledge were confirmed in a planning process (Figure 2-3). The
25 data needs for the vadose zone component were summarized in Table 2-1. To some extent, these
26 are the data needed to populate vadose zone models (i.e., two-dimensional, cross-sectional
27 models through selected tanks) (Chapter 4.0). Otherwise, the data are needed to provide
28 confidence in the generalized conceptual model, validate WMA-specific assumptions, and
29 support numerical modeling assumptions. The data type, how used (i.e., directly or indirectly),
30 and remarks were provided in Table 2-1.
31
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1 Based on input from Ecology, DOE, and the planning process participants, the initial
2 characterization activities in support of the objectives and data needs identified for WMAs C and
3 A-AX were illustrated in Figure 2-3. Figure 2-3 was updated from Crumpler (2004) to include
4 deviations from the work plan (Section 2.2.4).
5
6
7 2.2 SUMMARY OF WORK PLAN ADDENDUM

8 The following sections discuss the overview of the site-specific work plan addendum,
9 characterization locations, characterization techniques, and deviations from the work plan
0 addendum (Crumpler 2004).
1
2 2.2.1 Overview

3 The field characterization efforts (Crumpler 2004) conducted from FY 2004 through FY 2006
4 included the collection of vadose zone data from installation of a borehole near tank C-105,
5 shallow vadose zone soil investigations near UPR-200E-82, and lateral investigations at A tank
6 farm.
7
8 Figure 2-3. Characterization Activities that Address Planning Objectives
9 and Data Needs

Corrective Measures: Are Interim
corrective measures required to
mitigate past leaks?

SST Waste Retrieval: What, if any, are
the implications of retrieval waste losses
and residual waste in tanks on waste
retrieval technology selection?

Improved understanding
of the nature and extent
of contamination

- Contaminant concentrations in the vadose zone
- Contaminant concentrations in groundwater

- Vertical borehole near tank C-105
- Vertical and slant probeholes near

UPR-200-E-82 using direct-push technology
- Spectral gamma survey of laterals under

tanks in A tank farm
- Regional geophysical assessment at WMA C

- Radiological and chemical analysis of vadose
sediment samples at borehole and probehole
locations

SST Farm Closure: What, if any, are the
implications of past leaks, retrieval losses,
and residual waste on tank farm closure
requirements?

Improved understanding of the nature,
extent, fate and transport of contaminants to
perform a risk assessment.

- Vadose zone mineralogy, hydrostratigraphic parameter values,
moisture content and soil temperature, cation exchange capacity,
soil quality, lithologic unit thickness, particle size distribution,
contaminant mobility, ligthologic unit areal extent, and lithologic
features

- Vertical borehole near tank C-1 05
- Vertical and slant probeholes near

UPR-200-E-82 using direct push-technology
- Spectral gamma survey of laterals under

tanks in A Tank Farm
- Regional geophysical assessment at WMA C

- Physical, geologic, and hydraulic properties
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1 2.2.1.1 Installation of New Vertical Exploratory Borehole. The planning process resulted in
2 the identification of several potential locations for the proposed new borehole (Wood et al.
3 2003). A location southwest of tank C-105 was selected as the highest priority based on spectral
4 gamma data, groundwater quality data, and historical process knowledge. This location is near
5 past leak events, either from the nearby tank or from a transfer line. The new borehole was
6 installed using a drilling approach similar to that used in previous investigations to reduce the
7 likelihood of cross-contamination resulting from penetration through highly contaminated zones.
8 Collection of sediment samples was to be attempted from about 30 ft bgs to just above the top of
9 the Ringold Wooded Island member Unit E gravels, approximately 200 ft bgs or to the maximum

10 depth of the contamination, whichever was deeper, at a maximum of 10-ft intervals, unless
11 refusal (the inability to penetrate farther into the stratigraphy) was encountered. Because of a
12 lack of measurable contamination (i.e., nitrate and technetium-99) (Brown et al. 2006), drilling
13 was stopped at approximately 196 ft bgs in borehole C4297 within the pebbly sands of the
14 Hanford formation H2 unit.
15
16 Selected portions of the samples were analyzed for chemical, radiological, and physical
17 characteristics. A suite of geophysical surveys (i.e., spectral gamma, gross gamma, and neutron
18 to total depth) were performed.
19
20 This borehole was decommissioned in accordance with "Minimum Standards for the
21 Construction and Maintenance of Wells" (WAC 173-160). As a result of these subsurface
22 conditions, no borehole was extended below the CCU.
23
24 Soil samples from this borehole were provided to Pacific Northwest National Laboratory
25 (PNNL) to support Environmental Management Sciences Program (EMSP)/S&T Project
26 fundamental research activities addressing Hanford Site vadose zone issues and the PNNL
27 Applied Geology and Geochemistry Group for analysis. Drilling, sample collection intervals,
28 and sample analyses for the vertical borehole followed the procedures and processes in
29 Appendix A of the work plan addendum (Crumpler 2004).
30
31 2.2.2 Characterization Locations

32 The location of the characterization efforts for WMA C is shown in Figure 2-4. These efforts
33 include the new borehole (C4297), southwest of tank C-105 and the probe holes centered around
34 UPR-200-E-82. The new borehole was installed in FY2004, while the vertical probe holes were
35 installed in FY2005 and the slant probe holes in FY2006.
36
37 2.2.3 Characterization Techniques

38 Three distinct techniques were employed in the field characterization of WMAs C and A-AX:
39
40 0 Borehole geophysical logging

41 0 Percussion drilling and sampling

42 0 Laboratory measurements.
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Figure 2-4. Location Map of Borehole C4297, Well 299-E27-22,
and Probe Holes in the Western Corner of WMAC
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Each technique was applied to provide specific samples or information meeting the project needs
that were identified in Crumpler (2004) or later identified as important for understanding the
physical or chemical processes influencing contaminants in the vadose zone.

2.2.3.1 Borehole Geophysical Logging. Spectral gamma-logging data are available for all
boreholes within WMAs C and A-AX (DOE-GJO 1997b, 1998a, 1999, 2000a, 2000b, 2000c).
Neutron-moisture logs were run in selected boreholes to identify zones of above-normal water
content. These wet zones were selected for sampling during the field effort, as they had the
highest probability of containing mobile contaminants.
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1 2.2.3.2 Drilling and Sampling. A standard cable-tool percussion drilling machine was
2 employed to advance the boreholes in the vicinity of tank C-105. Special care was taken to
3 ensure that the potential for sample cross contamination was minimized. Split-spoon samples,
4 consisting of four 6-in.-long cylindrical sample liners, 3 in. in diameter, were taken by driving
5 the sampler ahead of the casing. All grab samples were collected using a drive barrel that was
6 also driven ahead of the casing.
7
8 2.2.3.3 Laboratory Measurements. The philosophy and methods used in the laboratory to
9 measure key sediment properties from the WMAs C and A-AX samples were the same as those

10 applied to samples for the WMA S-SX field investigation (Field Investigation Reportfor Waste
11 Management Area S-SX Knepp 2002a), WMA B-BX-BY field investigation (Field Investigation
12 Reportfor Waste Management Area B-BX-BY Knepp 2002b), and WMAs T and TX-TY field
13 investigation (Field Investigation Reportfor Waste Management Areas T and TX-TY Myers
14 2005). These are documented in Appendix A of the work plan addendum for WMAs C and
15 A-AX (Crumpler 2004).
16
17 During the investigations at WMA S-SX (Knepp 2002a), changes in sediment type and
18 contaminant concentrations were noted over a distance of a few centimeters within a given liner.
19 It was concluded that a more methodical scoping approach would be necessary to provide the
20 technical justification for selecting samples for detailed characterization as defined in the
21 planning process. Subsequently, a tiered method was developed that considered depth, geology
22 (e.g., lithology, grain-size composition, and carbonate content), individual liner contaminant
23 concentration (e.g., radionuclides and chemicals), moisture content, and overall sample quality.
24 Inexpensive analyses and certain key parameters (i.e., moisture content and gamma energy
25 analyses [GEA]) were performed on sediments from each sample liner.
26
27 The objective of the Tier 1 characterization was to quantify the extent of penetration of mobile
28 contaminants into the vadose zone sediments. Only the sediment from the A liner (deepest) was
29 analyzed for most constituents, except moisture and gamma energy. Measurable or significant
30 dragdown of contaminants was not noticed, perhaps because the borehole was installed 10 ft
31 away from the tank walls, and the main contaminants (i.e., uranium-238 and technetium-99) are
32 associated primarily with the porewater and not exclusively concentrated on the sediment.
33 Because dragdown is dominated by highly contaminated sediment particles, the contaminants in
34 this borehole had less chance of concentrating onto particles.
35
36 Immediately following the geologic examination, the liner contents were sub-sampled for
37 individual analyses.
38
39 The complete set of measurements was:
40
41 0 Moisture content (Tier 1)

42 0 1:1 Sediment-to-water extract (Tier 1)

43 - pH and conductivity

44 - Anions
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1 - Cations and trace metals

2 - Alkalinity and carbon

3 0 Porewater, perched, and groundwater composition (Tier 1)

4 0 Radioanalytical analysis (Tier 1)

5 - Gamma energy analysis

6 0 Carbon content of sediment

7 0 8 M nitric acid extract

8 0 Elemental analysis

9 0 Particle size distribution

10 0 Particle density

11 0 Mineralogy

12 0 Water potential (suction) measurements

13 0 Uranium desorption experiments.
14
15 2.2.4 Deviations from Waste Management Area Work Plan Addendum

16 Deviations from the work plan addendum for WMAs C and A-AX (Crumpler 2004) were
17 moderate differences between how the work was originally planned and how the work was
18 actually accomplished, except for one task, the borehole at UPR-200-E-82 that was not
19 conducted.
20
21 The vertical direct pushes were conducted as part of the site-specific work plan addendum.
22 Based on the results from the soil samples from the vertical direct pushes using the hydraulic
23 hammer unit around the gunite cover over the UPR-200-E-82 release site, little to no lateral
24 migration of contaminants from under the gunite cover was observed (Section 3.2.2). Plans were
25 modified to conduct multiple slant direct pushes under the gunite cover instead of one vertical
26 borehole next to the gunite cover. Based on historical data of high radiation under the gunite
27 cover, drilling through the gunite cover was not an option because of work radiation safety
28 exposures.
29
30 The slant direct-push work was accomplished and provided the following advantages:
31
32 0 More lateral coverage than one borehole, thus providing more information for
33 Phase 2 investigations

34 0 Cursory depth of technetium-99 migration for the UPR-200-E-82 release site

35 0 More information of this release site for future characterization efforts, if needed.
36
37 New characterization technologies (i.e., surface geophysical exploration) were also deployed in
38 WMA C. The deployment of the new technology extended the duration of time needed to collect
39 and interpret data for this FIR, and the milestone was modified to support this timing.
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1
2 This work has been conducted, and the results are incorporated into Chapter 3.0 of this report.
3
4
5 2.3 INTEGRATION WITH OTHER PROJECTS

6 Other projects at the Hanford Site, as well as from offsite, have contributed significantly to this
7 FIR. Because much of the effort was actually made inside the tank farm fences, the active
8 support of RPP Tank Farm Operations staff was crucial to the success of this effort. Much of the
9 information gathered during these tasks will not only affect the RCRA Corrective Action process

10 activities performed by the Tank Farm Vadose Zone Project, but will also support the activities
11 needed for SST retrieval and closure. Other projects contributed during the planning and often
12 provided specialized analyses. These projects include the Hanford Groundwater Program,
13 200 Area Remedial Action Project, Soil and Groundwater Remediation Project (formerly known
14 as Groundwater/Vadose Zone Integration Project and then the Groundwater Remediation
15 Project), and projects supported by DOE Headquarters.
16
17 2.3.1 River Protection Project Tank Farm Operations

18 The CH2M HILL Hanford Group, Inc. (CH2M HILL) Tank Farm Vadose Zone Project worked
19 with RPP Tank Farm Operations to ensure that characterization activities were conducted safely,
20 were within the bounds of established procedures, and that they fit within the authorization basis
21 (Tank Waste Remediation System Final Safety Analysis Report Goetz 1999).
22
23 Work to be performed within the bounds of any tank farm is planned in accordance with
24 CH2M HILL enhanced work plan procedures. Once the scope of work is established in an
25 approved work plan, the details of how, where, and who will do the work are further defined
26 through the enhanced work planning process. The end result of an enhanced work planning
27 process is a work package that defines all elements of a piece of work. A draft work package is
28 often prepared and then presented to those individuals who will be directly involved, as well as
29 representatives from Radiological Control, Health and Safety, Authorization Basis organizations,
30 and from CH2M HILL management.
31
32 To the extent possible for the work described by this FIR, a single work crew was assigned.
33 Continuity of the work crew contributed significantly to the successful completion of in-farm
34 work.
35
36 2.3.2 River Protection Project Single-Shell Tank Retrieval and Closure Project

37 The CH2M HILL Tank Farm Vadose Zone Project worked with the RPP SST Retrieval and
38 Closure Project to ensure appropriate data were collected to aid in waste retrieval and tank
39 closure decisions. Various meetings were held to ensure information obtained during the field
40 investigation could be incorporated into planned SST waste retrieval operations. The sharing of
41 information assisted the program in establishing the appropriate waste retrieval technologies and
42 in setting criteria for leak detection, monitoring, and mitigation strategies. The understanding
43 gained from investigating subsurface contaminant distribution and movement will support SST
44 retrieval and closure decisions associated with the following:
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1
2 0 Retrieval performance criteria

3 0 Deployment of retrieval technologies

4 0 Retrieval-related operational constraints

5 0 Control of retrieval leaks

6 0 Amount of waste that must be retrieved from tanks for closure.
7
8 In 2004, the HFFACO (Ecology et al. 1989) was modified to include an Appendix I, "Single
9 Shell Tank System Waste Retrieval and Closure Process." As a result of this new appendix,

10 several new activities that include the involvement of the Tank Farm Vadose Zone Project have
11 been initiated. These new activities are conducted to support waste retrieval and tank closure.
12
13 A listing of specific retrieval activities and documents includes the following:
14
15 0 WMA integration study

16 0 Tank retrieval selection and sequencing

17 0 Tank waste retrieval work plans

18 0 Retrieval system(s) design and construction

19 0 Waste retrieval

20 0 Residual tank waste characterization

21 0 Retrieval data report/Appendix H - Request for Exemption.
22
23 A listing of SST system component and WMA closure activities and documents includes the
24 following:
25
26 0 SST system closure plan development

27 0 Ancillary equipment closure actions.
28
29 A listing of other activities and supporting documents includes the following:
30
31 0 WMA corrective action

32 0 Groundwater remedial action

33 0 SST performance assessment.
34
35 From all of these activities, this FIR's findings and risk assessment will support the following:
36
37 0 WMA corrective action (this includes FIRs, RFIs, CMSs)

38 0 SST performance assessment

39 0 Tank waste retrieval work plans
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1 0 SST system closure plan development (WMA and component closure plans)

2 0 WMA integration study

3 0 Ancillary equipment closure actions.
4
5 2.3.3 Soil and Groundwater Remediation Project

6 The work reported in this FIR was performed with full cooperation and input from the
7 Groundwater Remediation Project. The name of this organization was changed to the
8 Groundwater Protection Program on transfer to Fluor Hanford, Inc. from Bechtel Hanford, Inc.,
9 where it was known as the Hanford Groundwater/Vadose Zone Integration Project. It was

10 changed again to the Groundwater Remediation Project, and now is known as the Soil and
11 Groundwater Remediation Project. The Soil and Groundwater Remediation Project has the lead
12 contractor responsibility for integrating all groundwater and vadose zone activities. The Soil and
13 Groundwater Remediation Project leads an integrated work planning and scheduling process that
14 involves the other site contractors who have responsibility for carrying out vadose zone
15 investigations.
16
17 The DOE-RL and ORP with the Fluor Hanford Soil and Groundwater Remediation Project have
18 implemented an integrated project team approach, known as integrated project teams, to facilitate
19 integration of groundwater, waste site, and tank farm vadose zone activities at the Hanford Site.
20 Integrated project teams are formed to address areas or topics with the following characteristics:
21
22 0 Require close coordination and communication from multiple projects or
23 organizations

24 0 Involve activities that must meet multiple project needs

25 0 Involve investigations or activities that affect the physical or administrative interfaces
26 between projects.

27
28 Participation in each integrated project team is required from all affected projects and includes
29 project leads from DOE-RL, RP, and contractor organizations. U.S. EPA and Ecology project
30 leads also participate on these teams. The integrated project teams themselves do not replace or
31 usurp project responsibilities, but provide a single forum for communication with all affected
32 parties to ensure that project-specific products and activities meet the broad set of needs and
33 raise and resolve interface or coordination issues in a timely manner. The integrated project
34 teams also seek to identify integration opportunities by maintaining open communication
35 regarding planned field activities (DOE-RL 2007).
36
37 The following sections outline contributions from specific organizations within this project.
38
39 2.3.3.1 Hanford Groundwater Performance Assessment Project. The Hanford Groundwater
40 Performance Assessment Project is responsible for monitoring groundwater at the Hanford Site.
41 Both the Hanford Groundwater Performance Assessment Project and the Tank Farm Vadose
42 Zone Project share an interest in the role of the geologic system in containing the movement of
43 contaminants. The Tank Farm Vadose Zone Project has participated in ensuring that vadose
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1 zone sediments from at least one new monitoring well being drilled by the Hanford Groundwater
2 Performance Assessment Project is sampled in a near-continuous manner at each WMA.
3 Adjacent to WMAs C and A-AX, the Tank Farm Vadose Zone Project has participated in the
4 sampling of one such well at each WMA.
5
6 2.3.3.2 Groundwater Remediation Program. Using tank farm funding, the Groundwater
7 Remediation Program drilled and completed 13 groundwater monitoring wells from 1999 to
8 2002 to provide a more complete RCRA compliance monitoring network for WMAs C and
9 A-AX (Figure 2-1). During drilling, well 299-E27-22 was sampled in a near-continuous manner

10 using split-spoon methods to further characterize the nature of sediments not impacted by
11 contamination in the WMAs (Brown et al., 2006). The most significant data provided by this
12 characterization effort were soil chemistry and physical attributes. The well remains in place as
13 part of the compliance groundwater monitoring network.
14
15 2.3.3.3 200 Area Remediation Project. This project is responsible for creating remedial
16 investigation/feasibility study work in various past-practice units in the 200 Area. These
17 facilities include cribs adjacent to these WMAs. Cooperation between the 200 Area Remediation
18 Project and the Tank Farm Vadose Zone Project includes the sharing and reviewing of work
19 plans, site conditions description reports, and data that become available as work progresses.
20
21 2.3.3.4 Remediation and Closure Science Activity. The Remediation and Closure Science
22 Activity (S&T Project) of the Soil and Groundwater Remediation Project is an important aspect
23 of the team effort that produced this FIR. The following outlines some of the S&T Project
24 functions.
25
26 0 Liaison with DOE-Headquarters-Funded Efforts. Samples collected during
27 drilling of the characterization and RCRA-supported boreholes were made available
28 to researchers in the EMSP for additional analyses.

29 0 Enhanced Analyses. In addition to DOE Headquarters funding, the Soil and
30 Groundwater Remediation Project funded enhanced analyses of the samples from the
31 characterization and RCRA-supported boreholes.

32 0 Venue for Presenting Results. Cooperation with S&T Project researchers provides
33 a venue by which individual research efforts are presented through a variety of media,
34 including peer-reviewed journal articles. This wider audience and availability for
35 outside review increase the technical acceptance of the entire program.
36
37 2.3.3.5 Public Interactions. The Soil and Groundwater Remediation Project provides a variety
38 of venues where the public can learn about tank farm activities. Public meetings are held each
39 month as part of the Soil and Groundwater Remediation Project. Additional special meetings
40 (e.g., with the Oregon Office of Energy and the tribal nations) are often held. Public interactions
41 for the RCRA Corrective Action process are addressed in the Hanford Site Tri-Party Agreement:
42 Public Involvement, Community Relations Plan (DOE et al. 2002).
43
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1 2.3.4 U.S. Department of Energy-Headquarters-Funded Activities

2 Through the EMSP, and its newer Environmental Remediation Science Program (ERSP)
3 programs, DOE-Headquarters has funded a number of research activities to study vadose zone
4 issues. Many of these research studies are using the soil samples taken during this
5 characterization effort to perform advanced analyses.
6
7
8 2.4 ONGOING DATA COLLECTION

9 As with any dynamic program, continuing effort to upgrade the state of knowledge on the nature
10 and extent of contamination in and around the SST farms is ongoing. When new information is
11 available, it will be incorporated in future documents associated with the Phase 2 effort for
12 WMAs C and A-AX. This FIR was prepared with information that was available through
13 December 2006, except for the surface geophysical exploration work, leak evaluation process
14 information, and the laboratory report from Brown et al. (2007). However, there are ongoing
15 efforts to apply new field characterization technologies, such as surface geophysical exploration,
16 in the C tank farm as well as revisions for some of the SST leak inventory estimates. Also,
17 vadose zone sediment data through the Phase 2 characterization program and groundwater
18 monitoring data continue to be collected, and future data may provide additional insight into tank
19 waste behavior associated with these three tank farms.
20
21
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1 3.0 INVESTIGATIVE RESULTS

2
3 This chapter provides an overview of characterization activities completed and major
4 observations on the following activities:

5 0 Installation of characterization borehole (C4297) in the C tank farm near tank C- 105 and
6 characterization of soil samples from the borehole

7 0 Installation of vertical and slant direct pushes around UPR-200-E-82 near diversion box
8 241-C-152 with gamma measurements and limited sampling and characterization of soils
9 collected in direct-push holes

10 0 Completion of geophysical mapping of Waste Management Area (WMA) C to detect
11 those portions of the vadose zone with anomalous resistivity measurements associated
12 with tank waste contamination

13 0 Installation of one characterization borehole outside WMA C (299-E27-22 northeast of
14 the C tank farm) and characterization of soil samples from the borehole)

15 0 Characterization of borehole sediments and bentonite packing material adjacent to
16 corroded steel casing in WMA A-AX tank farm groundwater monitoring wells
17 299-E24-19 and 299-E25-46.

18 Borehole, well, and probe hole locations for WMA C are shown in Figure 3-1.

19 The major investigation finds are summarized as follows:

20 * Chemical analyses of sediments retrieved from borehole C4297 near tank C-105 showed
21 several features characteristic of tank waste vadose zone contamination. These included
22 high technetium-99 and nitrate concentrations between 135 and 160 ft below ground
23 surface (bgs) and an altered zone just below the tank bottom between 45 and 60 ft bgs
24 with elevated pH values and high sodium content.

25 * A shallower contaminated zone, in borehole C4297 sediments contained elevated
26 cesium-137 and europium-154 concentrations at approximately 13 ft bgs, and a cobalt-60
27 contamination zone between 40 and 60 ft bgs. This contamination is attributed to loss of
28 waste from one or more transfer lines.

29 * Direct-push sediment sample data around UPR-200-E-82 showed maximum
30 technetium-99 and nitrate concentrations at the deepest sampling location, approximately
31 80 ft bgs, and underneath the estimated leak location. These data suggest that the leak
32 fluids and mobile contaminants have penetrated at least 80 ft bgs and could be present at
33 greater depths. Recent high technetium-99 activity at nearby monitoring wells may
34 indicate that some fraction of this waste has entered the unconfined aquifer.
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Figure 3-1. Location of Borehole C4297, Well 299-E27-22 and
Probe holes in the Western Corner WMA C
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(modified from Figure 2.3, in Brown et al 2006).

* Surface geophysical exploration in WMA C showed one large anomalous resistivity zone
centered around tank C-104 and a smaller zone between tanks C-108 and C-109. The
sources of these anomalies are not well understood, nor are the depth intervals at which
they occur.

* Total gamma logging of the laterals underneath the A tank farms shows high gamma
activity attributed to cesium-137 activity in three laterals under tank A-105 and in one
lateral under tank A-104. The locations of the activities are consistent with previous
gross gamma measurements. The activity levels vary in the laterals under tank A-105,
and historical records of different occurrence times indicate a complicated tank waste
release history.
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1
2 The soil sample characterization data have been integrated with previous characterization data,
3 particularly historical and recent gross gamma data and recently collected spectral gamma data,
4 to generate conceptual models to explain the evolution of tank waste contaminant distribution
5 patterns from the various tank waste loss events.
6
7 Detailed information is provided in the remainder of this chapter that further describes the field
8 characterization data. A summary of hydrogeologic conditions (i.e., local geology, hydrology,
9 undisturbed geochemical conditions, and groundwater flow) in WMAs C and A-AX is provided

10 in Section 3.1. Section 3.2 provides descriptions of contaminant distributions in the subsurface
11 for the major contamination areas. These include the waste losses around tanks C-105
12 (Section 3.2.1), UPR-200-E-82 (Section 3.2.2), tank A-105 (Section 3.2.3), and miscellaneous
13 zones in WMAs C and A-AX (Section 3.2.4). Each subsection assimilates information from the
14 various characterization activities and develops a conceptual model of the impacts of tank waste
15 entering the vadose zone and groundwater. Estimates of inventories for modeling purposes also
16 are provided. Finally, an overall conceptual model is provided in Section 3.3 that considers the
17 history of contaminant contributions to the vadose zone and unconfined aquifer from various
18 regional sources.
19
20
21 3.1 HYDROGEOLOGIC CONDITIONS

22 Geologic, geochemical, and hydrologic characteristics of the Hanford Site and local areas within
23 the Hanford Site have been studied extensively. The results of those studies, both regional and
24 site-specific, with respect to WMAs C and A-AX are summarized herein. More detailed
25 discussion of the borehole-specific geologic and geochemical characteristics of WMAs C and
26 A-AX vadose zone are provided in Reidel et al. (2006). Geologic cross sections used in
27 numerical modeling and impact assessment are included in Chapter 4.0.
28
29 3.1.1 Geology

30 The geology of the vadose zone underlying WMAs C and A-AX forms the media through which
31 the contaminants move and provides the basis with which to interpret and extrapolate the
32 physical and geochemical properties that control the migration and distribution of contaminants.
33 Of particular interest are the interrelationships between the coarser- and finer-grained facies, and
34 the degree of contrast in their physical and geochemical properties. This variability appears to
35 have a strong influence on the distribution of leak and recharge waters and dissolved tank waste
36 constituents.
37
38 3.1.1.1 Geology of WMA C and A-AX. The geology of the C, A, and AX tank farms and
39 vicinity is well understood as a result of several decades of site characterization activities. It has
40 been described in numerous reports (Brown 1959, Price and Fecht 1976a, Price and Fecht 1976b,
41 Price and Fecht 1976c, and Wood et al. 2003). The main source of information about the
42 geologic strata underlying the Hanford Site and the tank farms is data from the drilling of
43 boreholes and the analyses of the sediments and contaminants within them (e.g., Borehole Data
44 Packagefor RCRA Wells 299-E25-93 and 299-E24-22 at Single-Shell Tank Waste Management
45 Area A-AX, Hanford Site, Washington, Williams and Narbutovskih 2003, and Borehole Data
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1 Package for Four CY 2003 RCRA Wells 299-E27-4, 299-E27-21, 299-E27-22, and 299-E27-23
2 at Single-Shell Tank, Waste Management Area C, Hanford Site, Washington, Williams and
3 Narbutovskih 2004).
4
5 Three major stratigraphic units underlie the C, A, and AX tank farms, including (in ascending
6 order) the igneous Columbia River Basalt Group, and two sedimentary units, the undifferentiated
7 H3 unit of the Hanford formation/Cold Creek unit/Ringold Formation (H3/CCU/RF) and the
8 Hanford formation. Figure 3.2a shows a fence diagram of these units underlying WMAs C and
9 A-AX. Figure 3-2b shows the cross sections of Figure 3-1. The undifferentiated H3/CCU/RF

10 unit directly above the Columbia River Basalt Group, is labeled as undifferentiated because two
11 or three stratigraphic units may have commingled, and clear distinctions between them cannot be
12 made. These include the H3 subunit of the Hanford formation, the Cold Creek unit, and the
13 Ringold Formation's Wooded Island Member. The water table occurs within this unit. Within
14 the Cold Creek unit and the Hanford formation, subunits are distinguished (CCU,, and CCU in
15 the Cold Creek unit and HI, H2, and H3 in the Hanford formation). Finally, backfill materials,
16 consisting of poorly sorted cobbles, pebbles, and coarse to medium sand derived from the HI
17 subunit of the Hanford formation, are distributed around the tanks and tank infrastructure.
18 Overall, the vadose zone is approximately 250 ft thick at WMA C and 270 to 290 ft thick at
19 WMA A-AX.
20
21 Figure 3-2a. Fence Diagram Showing Cross Sections Through WMA A-AX and C

Location Map

100 50 0 E27-15 E27-22 E2e-

E27-22 W E 0 E27-12

E26-8 E 2 j E27A14 \.

E2-204A A & TS 40- E26 -4

Prefixer with 21109- I f] 25-40
E2-6E4I E24-22_ E2-

E E25-5k A-AX1 IE2-

H3C~m - E24C 42R 3I C25_R6 E25-d

E27-6E5. E05 6-3 3

E27-12 HE240AAX 0&C Tank Farms

Dominated

H 2 e 2 Hf tated ferentiad
bativer U e B as

H3//CI/FJF E4-2 E25-o 2orm on oa ed

H3/CCu/RFDoiae
I"O llnfo-4 N, uwrir For-o uCld C,
Q n~d Fti 9old Roemllo

22 2
23 from Reidel and Chamness (2007)

24

3-4



RPP-35484 Rev. 1

Figure 3-2b. Cross Sections A-A' and B-B' Through WMA C
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H3/CCU/RF. All major stratigraphic units are inferred to be essentially continuous in this area,
although unit thicknesses vary and some subunits are not continuous.
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1 General characteristics of each sedimentary unit, descending from the surface down beneath
2 WMAs C and A-AX are as follows:
3
4 * Hanford Formation. The Hanford formation is a cataclysmic flood deposit that is
5 between 140 and 240 ft thick and thickens slightly toward the south and west. It
6 consists of three subunits (HI, H2, and H3) that are distinguished by a change in the
7 dominant particle-size distribution. The upper unit, HI, deposited in a high-energy
8 environment, is loose sandy gravel to gravel sand and composed of poorly sorted
9 basaltic, sandy gravels to silty sandy gravels. It is between 30 and 100 ft thick in the

10 area, thinning concentrically toward the middle of A tank farm and generally thinning
11 toward the north (e.g., at the C tank farm). The H2 unit, deposited in a lower-energy
12 environment, is predominantly a sand-dominated sequence, composed of mostly
13 horizontal to tabular cross-bedded sands to gravelly sands. Thin silt lenses are
14 occasionally present that occur on a scale too small to correlate between boreholes.
15 The H2 unit is between 95 and 200 ft thick in the area and generally thickens to the
16 west with localized minimums on the west side of A tank farm and the east side of
17 AX tank farm. Lindsey et al. (2004) and Williams and Narbutovskih (2004)
18 identified a third unit (H3) of the Hanford formation, which is usually reserved for a
19 clast-supported, gravel-dominated facies at the base of the Hanford formation
20 (DOE-RL 2002). However, at C tank farm, the overall texture of this unit is still
21 predominantly sand, with only a minor component of pebbly to slightly pebbly sand.
22 The H3 unit of Lindsey et al. (2004) and Williams and Narbutovskih (2004) does not
23 contain appreciably more gravel than the H2 unit. Otherwise, thicknesses increase
24 toward the east up to a maximum of approximately 50 ft on the east side of AX tank
25 farm. At C tank farm, the H3 unit may be present as part of the undifferentiated
26 H3/CCU/RF.

27 * Undifferentiated Hanford Formation/Cold Creek Unit/Ringold Formation. This
28 stratigraphic unit was partly formed by regional incision of the Columbia River,
29 starting about 3.4 million years ago. This southeasterly trending paleochannel
30 underlies both WMAs C and A-AX and removed much if not all of the Ringold
31 Formation. Subsequently, the Cold Creek unit and Hanford formation were laid
32 down and potentially mixed with remnant Ringold Formation sediments. At
33 WMA A-AX, the undifferentiated H3/CCU/RF unit overlying the Columbia River
34 Basalt Group is broken into two lithologies, a sand/silt-dominated unit and a coarse
35 sand-gravelly unit. The finer-grained unit is not present at WMA C. This
36 stratigraphic unit is also referred to as the undifferentiated Cold Creek unit/Ringold
37 Formation (CCU/RF) when the H3 component is considered unlikely to be present.

38 * The finer-grained unit overlies the coarser-grained unit. It is generally a well sorted
39 silt to fine sand and may contain components of the upper CCU subunit (CCUu) of
40 the Cold Creek unit (light olive-brown to tan fine silt) or the lacustrine/overbank/
41 paleosol facies of the Ringold Formation (i.e., gray-, blue-, or green-colored clay).
42 Unlike other fine-grained units in the 200 Area, this unit contains minimal amounts of
43 calcium carbonate. This unit is up to 24 ft thick under WMA A-AX.

44 * The coarser-grained unit may include the lower subunit of the Cold Creek unit
45 (CCU,), the Ringold Formation A, or the H3 subunit of the Hanford formation. The
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1 undifferentiated CCU gravel and/or Ringold Formation unit A consists of
2 predominantly sandy pebble- to cobble-sized gravel with occasional boulders. As a
3 whole, the unit shares characteristics of both coarse-grained facies of the Ringold
4 Formation and the CCU. In some boreholes, the unit is described as tight, cemented,
5 and brown colored with oxide coatings (characteristics of the Ringold Formation),
6 whereas other borehole logs describe the unit as loose, caving to heaving, losing
7 water, gray colored, and clean/unweathered (more characteristic of the CCU). This
8 unit is present under both WMA C and A-AX. Because few nearby boreholes extend
9 all the way to basalt, the unit thickness is not well constrained, but appears to be

10 between 50 and 100 ft, where extended samples have been taken.

11
12 3.1.2 Geochemistry of Undisturbed Vadose Zone Soils and Porewater

13 One Resource Conservation and Recovery Act of1976 (RCRA) groundwater monitoring well
14 (299-E27-22, also identified as C4124) has been drilled at the northeast corner of WMA C (see
15 Figure 3-1), where vadose zone soils presumably have not been subjected to tank leaks or
16 crib/trench discharges. Borehole 299-E27-22 was completed to establish a groundwater
17 monitoring location and to provide an opportunity to analyze uncontaminated soils near
18 WMA C. These analyses could then be used for comparison with any contaminated soils
19 analyzed within WMA C to better determine the nature of measured contamination. While the
20 general characteristics of uncontaminated vadose zone porewater at the Hanford Site are
21 relatively well known (e.g., slightly alkaline pH and moderate levels of dissolved solids), site-
22 specific variations in chemistry are feasible. For this reason a nearby sampling of
23 uncontaminated vadose zone sediments is useful. Analyses of sediments from this borehole were
24 intended to provide a benchmark of uncontaminated soil against which contaminated sediments
25 in WMAs C and A-AX could be compared.
26
27 However, the sediment sample analyses from well 299-E27-22, summarized below in Table 3-1,
28 suggest a non-radiological waste stream has contacted the sediment, Characterization of Vadose
29 Zone Sediments Below the C Tank Farm: Borehole C4297 and RCRA Borehole 299-E27-22,
30 Brown et al. 2006. Given the contamination of sediments at the borehole 299-E27-22 location
31 by a nitrate- and sodium-rich fluid, the use of their porewater chemistry as a comparison for
32 contaminated sediments within WMA C is invalidated. However, no radionuclides were
33 detected in this borehole. The nearest uncontaminated borehole is 299-E33-338 just southeast of
34 B tank farm (Knepp 2002b). Porewater chemistry from these sediments from borehole
35 299-E33-338 are consistent with that of other uncontaminated sediments in terms of major
36 constituents and is, therefore, selected as a reasonable proxy for comparison with water
37 chemistry from contaminated sediments retrieved from WMA C.
38
39 The geochemical characteristics of soils and a water/acid leach of soils from well 299-E27-22
40 are, instead, compared to analyses from the nearest uncontaminated borehole, borehole
41 299-E33-338, which is located southeast of the B tank farm (Knepp 2002b). For purposes of this
42 report, the sediment chemistry of borehole 299-E33-338 is considered the more appropriate
43 example of uncontaminated vadose zone soil chemistry.
44
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Table 3-1. Water-Extract Cation and Anion Concentrations in Borehole 299-E27-22
Sediments (pg/g dry sediment)

Stratigraphy

Depth
(ft bgs) Unit pH Fluoride Chloride Nitrate Sulfate Magnesium Calcium Sodium Uranium

28.0 HI 7.55 3.8E-01 4.8E-01a 9.9E-01 8.9E+01 5.6E+00 2.5E+01 1.4E+01 3.28E-04

40.5 H1 7.43 4.7E-01 1.OE+00 7.8E+00 1.1E+02b 6.9E+00 3.2E+01 1.8E+01 5.31E-04

45.5 H1 7.51 4.3E-01 9.5E-01 5.2E+00 9.9E+01 6.OE+00 2.7E+01 1.8E+01 4.57E-04

48.0 H1 7.50 4.2E-01 2.7E+O1b 1.9E+01 1.8E+02 1.3E+O1 5.6E+01 2.7E+01 7.54E-04

48.0 Dup HI 7.49 4.3E-01 2.8E+01 2.OE+01 1.9E+02 1.3E+01 5.9E+01 2.8E+01 7.78E-04

50.5 HI 7.53 3.3E-01 4.4E+00 1.9E+00 2.5E+01 2.6E+00a 9.8E+00 i.iE+01 1.84E-04

78.0 H1 7.55 3.7E-01 3.2E+00 ND 5.6E+OI 5.iE+00 1.6E+01 1.4E+01 3.86E-04

82.0 H2 7.43 3.5E-01 2.1E+01 2.OE+01 1.4E+02 1.4E+01 4.1E+01 1.8E+01 6.48E-04

82.0 Dup H2 7.48 3.3E-01 2.OE+01 2.OE+01 1.3E+02 1.4E+01 4.1E+01 1.8E+01 6.47E-04

85.5 H2 7.47 3.iE-01 6.iE+00 5.5E+00 3.7E+OI 4.2E+00 1.3E+01 i.iE+01 2.20E-04

95.5 H2 7.60 3.6E-01 3.7E+00 6.9E+00 3.5E+01 4.iE+00 i.iE+01 1.3E+01 2.41E-04

100.5 H2 7.60 3.2E-01 2.6E+00 5.2E+00 2.iE+01 3.OE+00 7.5E+00 i.iE+01 3.61E-04

139.5 H2 7.43 3.3E-01 6.6E+00 5.2E+00 7.3E+01 6.3E+00 1.6E+01 1.7E+01 6.49E-04

145.5 H2 7.55 3.5E-01 4.iE+00 2.8E+00 6.2E+OI 4.5E+00 1.3E+01 1.8E+01 6.34E-04

160.5 H2 7.52 4.OE-01 3.2E+00 7.5E+00 5.7E+01 4.4E+00 1.4E+01 1.7E+01 2.20E-04

164.5 H2 7.44 2.6E-01 3.OE+00 8.4E+00 5.9E+01 4.5E+00 1.6E+01 1.4E+01 2.41E-04

185.5 H2 7.57 5.8E-01 2.9E+00 7.3E+00 6.6E+01 4.2E+00 1.5E+01 2.3E+01 3.60E-04

200.5 H2 7.48 3.8E-01 1.9E+00 7.OE+00 4.8E+01 3.5E+00 1.3E+01 1.5E+01 2.83E-04

210.5 H2 7.54 5.OE-01 1.9E+00 ND 5.5E+01 3.7E+00 1.4E+01 1.8E+01 1.90E-04

225.5 H2 7.51 3.5E-01 1.2E+00 ND 3.6E+01 3.3E+00 1.3E+01 1.OE+01 1.53E-04

Note:
a Italicized values are lower than others for a given constituent.
b Bold values are higher than others for given constituent. Samples at 48 and 82 ft bgs are also distinguished by higher moisture
content (-12.5 and 10.7 wt %, respectively).
ND analyte not detected in the sample
bgs = below ground surface

The total depth of borehole 299-E27-22 is 268 ft bgs, with the hole terminating at the top of
basalt, which is approximately 37.5 ft below the water table. Continuous, 2.5-ft long by
4-in.-diameter split-spoon cores were collected between 19 and 111 ft bgs. Below this, from
11I to 230 ft bgs, one 2.5-ft core sample was collected every 5 ft. No core samples were
collected between the ground surface and 19 ft, or between 230 and 268 ft bgs.

Twenty soil samples from well 299-E27-22 (between 28 and 225 ft bgs) were subsampled and
analyzed. Only the Hanford formation (HI and H2 subunits) were sampled. The HI subunit
consists mostly of loose, pebbly fine to coarse-grained sand. Intermittent zones of pure sand to
silty fine sand are also present in HI sediments. The H2 sediments are medium to coarse-
grained sands, grading into a more pebbly sand with depth. Occasionally, weak horizontal
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1 laminations are also present. With the exception of two higher moisture content samples,
2 moisture content averaged approximately 3 wt% and ranged from 1 to 4 wt%. Two fine-grained
3 samples at 48 and 82 ft bgs had moisture contents of 12.5 and 10.7 wt%.
4
5 Water-extract concentrations of the primary constituents in the HI and H2 sediments are shown
6 in Table 3-1. One sample of the undifferentiated Cold Creek unit/Ringold Formation was taken
7 in this borehole, but fine soils were absent in the recovered sample, and meaningful leach-water
8 chemistry could not be obtained.
9

10 Variations in leached major constituent soil water composition are relatively small (less than a
11 factor of 10) in the lower moisture content soils as shown in Table 3-1. Minor constituents and
12 pH values (approximately 7.4 to 7.6) also vary over a small range. Anomalously large increases
13 in constituent concentrations (approximately a factor of 10) occur in samples taken from the high
14 moisture lenses intersected by the borehole (e.g., fluoride, chloride, nitrate, sulfate, magnesium,
15 calcium, and sodium). Acid leaching of these soils yielded much higher constituent
16 concentrations typically associated with carbonate minerals (e.g., calcium, strontium,
17 manganese, sodium, uranium, and sulfate).
18
19 Table 3-2 provides a comparison of major element chemistry from water-leached sediments in
20 boreholes 299-E27-22 and 299-E33-338. Sediment chemistry is further distinguished in
21 borehole 299-E27-22 between sediments containing higher and lower moisture contents.
22 Borehole 299-E33-338 is located just southeast of the B tank farm. Water extract chemistry of
23 leached sediments collected from this borehole has been used as a standard for undisturbed soil
24 chemistry in Knepp (2002b). Moisture content in the lower moisture content samples in
25 borehole 299-E27-22 are comparable to those in borehole 299-E33-338. Water chemistry values
26 shown are average values from analyzed leachates from all sediments collected in the H2 subunit
27 of the Hanford formation.
28

Table 3-2. Comparison of Averaged Water-Extract Concentrations of Primary
Constituents in Borehole 299-E27-22 (WMA C) Versus Borehole 299-E33-338

(WMA B-BX-BY) Hanford Formation Sediments

Borehole pH Fluoride Chloride Nitrate Sulfate Magnesium Calcium Sodium

299-E27-22 (ptg/g of dry sediment)

High moisture 7.48 3.8E-01 2.31E+01 1.96E+01 1.61E+02 1.37E+01 4.93E+01 2.28E+01

Lower moisture 7.52 3.SE-01 3.11E+00 5.53E+00 5.79E+01 4.62E+00 1.6E+01 1.51E+01

299-E33-338 7.29 3.3E-01 1.07E+00 6.89E-01 1.01E+01 1.57E+00 6.43E+00 1.09E+01

29
30 With the exception of pH and fluoride content, distinct differences in concentration are observed.
31 Increased anion and cation concentrations are present in borehole 299-E27-22 sediments. In
32 lower moisture content samples from borehole 299-E27-22, average nitrates are approximately
33 8 times those in borehole 299-E33-338 sediments, and sulfate concentrations are approximately
34 6 times greater. The chloride and cation increases range from 1.5 to 6 times greater. In the
35 higher moisture content samples, concentration increases relative to borehole 299-E33-338
36 sediments are even more elevated. Nitrate, sulfate, and chloride average concentrations increase
37 by factors of approximately 72, 16, and 22, respectively, and cation concentrations are elevated
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1 by factors of 2 to 9. The fact that these elevated concentrations occur throughout the sampled
2 vadose zone at the borehole 299-E27-22 location indicates that at least one extensive
3 contamination event has affected the vadose zone there.
4
5 Given the obvious enrichment of major element chemistry in borehole 299-E27-22 sediments, it
6 is clear that aqueous chemistry, resulting from leaching of these sediments, is not useful as an
7 uncontaminated reference for comparison with contaminated soils. Consequently, for purposes
8 of comparison with contaminated soils within WMA C, water-chemistry data from borehole
9 299-E33-338 sediments is used in the following sections.

10
11 3.1.3 Hydrology

12 Natural recharge from meteoric water (precipitation and snowmelt) and vadose zone hydrology
13 are among the most important factors that control contaminant movement to the groundwater.
14 The state of knowledge on recharge, matric potential, moisture content, and vadose zone
15 hydraulic properties is discussed in the following sections. The section concludes with a
16 discussion of the unconfined aquifer properties for WMAs C and A-AX.
17
18 3.1.3.1 Recharge. Tank farm surfaces are covered with gravel to provide radiation shielding for
19 site workers and sprayed with herbicides to prevent vegetation growth. Bare gravel surfaces,
20 however, enhance the net infiltration of meteoric water compared to undisturbed, naturally
21 vegetated surfaces. Infiltration is further enhanced in the tank farms by the effect of percolating
22 water being diverted by the impermeable, sloping surface of the tank domes. An umbrella effect
23 is created by the buried tank domes, which for the larger 100-series tanks at WMAs C and
24 A-AX, are 23 m in diameter. Water that is shed from the tank domes flows down the tank walls
25 into the underlying sediments. Sediments adjacent to the tanks, while remaining unsaturated, can
26 attain elevated moisture levels (Kline and Khaleel 1995). Other sources of recharge include
27 unintentional surface spills, infiltration of surface runoff, leaking waterlines, and leaks from
28 ancillary tank-related equipment.
29
30 Natural recharge can vary greatly, depending on factors such as climate, vegetation, surface
31 condition, and soil texture. Studies conducted at the Hanford Site suggest that recharge rates can
32 range from less than 0.1 mm/yr on a variety of soil and vegetative combinations to greater than
33 130 mm/yr on bare basalt outcrops or bare, gravel-covered waste sites (Gee et al. 1992). Data
34 from experimental sites, such as the Field Lysimeter Test Facility and the prototype Hanford
35 barrier (crib B-57), suggest that recharge through gravels can range from 15% to 70% of
36 precipitation, with the lower amount occurring under vegetated conditions (Gee et al. 1996;
37 Fayer and Walters 1995; and Fayer et al. 1996). With a long-term annual average precipitation
38 of 160 mm, the higher percentage translates into a recharge rate of approximately 100 mm/yr and
39 was observed on sandy gravels that were kept free of vegetation (Fayer and Szecsody 2004).
40 Drainage is approximately 70 mm/yr from bare sand and approximately 100 mm/yr from sandy
41 gravel under Hanford Site climatic conditions. There has been no direct measurement of
42 recharge on tank farm gravels, which are known to contain a larger amount of fines compared to
43 clean gravels. Thus, it is likely that the tank farms experience a recharge rate that ranges
44 between that observed for bare sand and the rate for clean gravels.
45
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1 Recharge estimates based on environmental tracer techniques (Prych 1995, Murphy et al. 1996)
2 are generally consistent with those based on lysimeter studies. However, the tracer techniques
3 are not applicable to disturbed sites such as the tank farms.
4
5 Table 3-3 summarizes the timeline estimates for barrier emplacement and the corresponding
6 recharge estimates. For the purposes of the numerical modeling for this field investigation
7 report (FIR), a base case recharge estimate of 100 mm/yr was used. Such an estimate is similar
8 in magnitude to measured drainage rates from gravel surfaces kept free of vegetation (Gee et al.
9 1992; Fayer and Szecsody 2004). For WMAs C and A-AX FIR modeling, the closure barrier for

10 the tank farms is assumed to be an enhanced RCRA Subtitle C barrier with a design life of
11 500 yr. For simulations with a surface barrier, a recharge rate of 0.5 mm/yr was used. This is
12 based on experimental data from a prototype Hanford Site barrier that was designed and built in
13 the 200 East Area (crib B-57) to limit recharge to less than 0.5 mm/yr (Fayer and Szecsody
14 2004). This is also supported by the numerical simulation results in Smoot et al. (1989), where it
15 was reported that, with a relatively impermeable barrier over the tank farm, the drainage to a 2-m
16 backfill depth decreased to less than 0.5 mm/yr after 8 yr for cases of either a backfill or a
17 clean-graveled surface. For a degraded closure barrier, recharge rates are expected to remain
18 quite low, with the silt-loam soil cover associated with the surface barrier. In combination with
19 the 1.5 to 2.0 m of silt-loam soil of the surface barrier, the recharge rate was increased from
20 0.5 to 1.0 mm/yr for purposes of an aged surface cover. This is supported by Fayer and
21 Szecsody (2004) on studies at the Field Lysimeter Test Facility and the prototype barrier on crib
22 B-57.
23

Table 3-3. Recharge Estimates for Current Conditions and Surface Barriers
at WMAs C and A-AX

Recharge Estimate,
Condition Simulated mm/yr

Year tank farm construction completed to year 2032 100

Surface barrier with a design life of 500 years (years 2032 to 2532) 0.5

Degraded closure barrier after 500 years (years 2532 to 12032) 1.0

24
25 3.1.3.2 Matric Potential Data. Soil matric potential is often used as an indicator for deep
26 drainage (recharge) conditions. As part of site characterization for the FIR, attempts were made
27 to determine the soil water status and use the analysis to evaluate the occurrence of recharge
28 within the WMA (Brown et al. 2006). Matric potential data were obtained from RCRA
29 borehole 299-E27-22 outside of WMA C.
30
31 Figure 3-3 shows the matric potential as a function of depth for borehole 299-E27-22. Three of
32 the samples (27.0, 72.0, and 74.5 ft bgs) showed very high MPa values that appear to be
33 erroneous because of inadvertent drying of the samples or weighing errors. The red line, labeled
34 "theoretical value" in Figure 3-2 is the theoretical line that represents the steady-state unit
35 gradient condition. Matric potential values to the left of the unit gradient line suggest a draining
36 profile. The general trend for the data from borehole 299-E27-22 is that the matric potential
37 values are consistent with a draining profile.

3-11



RPP-35484 Rev. 1

Figure 3-3. Matric Potential Measured by Filter Paper
Technique on Core Samples from Borehole 299-E27-22
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3.1.3.3 Moisture Content Data. Figure 3-4 illustrates the gravimetric moisture content as a
function of depth for sediments from RCRA borehole 299-E27-22. Figure 3-4 is based on
moisture content measurements of continuously cored (19 to 111 ft bgs) as well as selectively
cored (111 to 230 ft bgs) samples from the borehole. The moisture content profile correlates
well with the lithology shown in Figure 3-4. The only region with elevated moisture is in the
Hanford formation HI unit and was a thin, fine to medium sand to silty fine-sand lens at
approximately 48 ft bgs. The rest of the Hanford formation HI unit was rather dry, with a
mean value of 2.6 wt%. The next zone of elevated moisture was found at the contact of the
Hanford formation HI and H2 units at approximately 82 ft bgs, with a value of 12.5 wt%.
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Figure 3-4. Lithology and Gravimetric Moisture Content
Measurements Borehole 299-E27-22
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The final zone of elevated moisture was in the Hanford formation H2 unit at approximately
98 ft bgs and corresponded to a thin, fine to coarse-sand contact. The rest of the Hanford
formation H2 unit was relatively dry, with a mean value of 2.5 wt%. Below the Hanford
formation strata, the Cold Creek upper subunit is believed to have been penetrated by the final
split-spoon core sample collected. The sample was composed of gravel and was quite dry. No
core samples were obtained from borehole 299-E27-22 in the lower Cold Creek subunit or the
Ringold units.
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1
2 The moisture content profile as a function of depth for borehole C4297 within WMA C is shown
3 in Figure 3-5. The profile is based on measurements for 37 core liners and 119 grab samples.
4 The backfill split-spoon samples had an average value of 5.0 wt% with little variation. The
5 Hanford formation HI unit split-spoon samples (40 to 65 ft bgs) had a mean of 2.9 wt% with less
6 variability than the backfill material. The Hanford formation H2 subunit split-spoon samples had
7 an average of 3.1 wt% with little variability among the samples. The average moisture content
8 of the HI unit samples measured in borehole C4297 was approximately 0.5 of 1% by weight
9 lower than the average for the same stratigraphic unit at RCRA borehole 299-E27-22. The

10 average 0.5 of 1% of the H2 unit samples measured in C4297 sediments was approximately one
11 half of one percent by weight higher than the average for the same stratigraphic unit at RCRA
12 borehole 299-E27-22. Based on moisture data at the two boreholes, it cannot be stated that tank
13 farm operations have caused increased moisture accumulation. Rather, it appears that the
14 moisture content data reflect natural heterogeneities at the two borehole sites.
15
16 Nature and Distribution of Flow within the Vadose Zone. Because moisture movement is the
17 primary mechanism for radionuclide and chemical transport, an objective of the WMA C and
18 A-AX field investigation was to evaluate the potential for radionuclide and chemical transport
19 beneath the tank farms by considering the nature and distribution of flow within the vadose zone.
20 The profiles at the two boreholes (see Figures 3-4 and 3-5) illustrate the impact of fine-scale
21 heterogeneities on moisture contents. While no controlled field experiments were performed in
22 WMAs C and A-AX, it is generally recognized that the heterogeneous nature of Hanford
23 sediments is very effective in smearing out the effects of large natural or manmade applications.
24 This is best illustrated by the moisture content profiles (Ye et al. 2005; Yeh et al. 2005) at the
25 controlled field injection experiment (the Sisson and Lu site) in the 200 East Area in the vicinity
26 of WMA A-AX. The site was used for an infiltration test in 2000 (Gee and Ward 2001).
27 Water content distribution was measured on May 5, 2000, at the 32 radially arranged cased
28 boreholes. Fluid injections began on June 1, when 4,000 L of water were metered into an
29 injection point (point source) 5 m below the land surface over a 6-hr period. Similarly, 4,000 L
30 of water were injected in each subsequent injection on June 8, June 15, June 22, and June 28.
31 During the injection period, neutron logging in 32 wells took place within a day following each
32 of the first four injections. A wildfire burned close to the test site and prevented immediate
33 logging of the moisture content distribution for the fifth injection on June 28. Three additional
34 readings of the 32 wells were subsequently completed on July 7, July 17, and July 31. During
35 each neutron logging, water contents were monitored at 0.305-m depth intervals, starting from a
36 depth of 3.97 m and continuing to a depth of 16.78 m, resulting in a total of 1,344 measurements
37 for the 8 observation times over a 2-mo period. The moisture content profiles, as shown in
38 Figure 3-6, clearly illustrate significant lateral spreading. As indicated in Figure 3-7, the
39 pre- and post-injection moisture plumes are essentially confined within three layers (i.e., a
40 coarse-textured layer that is sandwiched between two fine-textured layers). Such behavior of the
41 moisture plume is related to the moisture-dependent anisotropy phenomenon (Ye et al. 2005 and
42 Yeh et al. 2005). Such field-scale processes are included in the modeling (Chapter 4.0).
43
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Figure 3-5. Lithology and Gravimetric Moisture
Content Measurements, Borehole C4297

1
2

Elev. 0-
6503 ft

20-

60.

80-

100-

-2 -

120.

140-

160

180

200-

Lithology Stratigraphy

* 6

-4-~

11JD
TD0 19,5o f

C--~0

C-

C) 'J~'S'Q'
'-~ % k

0/

c Core Interval
Increased Moisture

- Fine-Grained Layer
-4-Calcareous

(after Brown et al. 2006)

Lab Moisture

0

* 0

Samples: @ Core a Grab

2 4 6 8 10 12 14

Moisture Content (wt%)

ESilt o Grove]

El Sand

3-15

3
4
5



RPP-35484 Rev. 1

Figure 3-6. Moisture Content Profiles for Field Injection Experiment in 200 East Area
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Note: (a) Initial moisture content on May 5, 2000, and (b) through (h) are east-west-trending
cross-sectional views of moisture content (0) differences (measured 0 - initial 0) along the
plane passing through the injection well. The solid curves are the fitted ellipsoids.
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1 Figure 3-7. Pre- and Post-Injection Moisture Plumes for Field Injection
2 Experiment in 200 East Area
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5 Note: Profiles of moisture content (0%6) measured on (a) May 5, 2000, and (b) July 31, 2000. The figures illustrate
6 the fact that, in the absence of manmade injections, moisture contents at the field site are in equilibrium with natural
7 recharge at the site.

8
9 While site-specific data do not exist for WMAs C and A-AX, information is available on soil

10 hydraulic properties (i.e., moisture content versus matric potential and unsaturated hydraulic
11 conductivity versus moisture content relationships) for vadose zone sediments in the 200 East
12 Area. Several data catalogs also exist on physical and hydraulic properties for sediments in the
13 200 and 100 Areas (Khaleel and Freeman 1995; Khaleel et al. 1995, 2001; Khaleel and Relyea
14 1997, 2001; Khaleel 1999). As part of other Hanford Site projects, particle-size distribution,
15 saturated hydraulic conductivity, moisture retention, and unsaturated hydraulic conductivity data
16 have been collected in the vicinity of WMAs C and A-AX. Sediment samples were collected in
17 the vicinity of the Environmental Restoration Disposal Facility, tank T-106, and operable units
18 200-UP-1 and 200-UP-2 in the 200 West Area. Also available are physical and hydraulic
19 properties data for the sandy gravel sediments in the 100 Area along the Columbia River
20 (Khaleel and Relyea 2001). These samples were used as surrogates to represent the hydraulic
21 properties for the gravel-dominated sequence for sediments in the 200 Areas. Details are
22 provided in the WMA C modeling data package (Khaleel et al. 2006). The effective or upscaled
23 values of flow and transport parameters for the vadose zone at WMA C are also presented in
24 Khaleel et al. (2006). Upscaling methods are described in Khaleel et al. (2002).
25
26 3.1.3.4 Unconfined Aquifer Properties for WMAs C and A-AX. This section describes the
27 aquifer properties beneath WMAs C and A-AX, including hydraulic properties, aquifer
28 thickness, current flow directions, and flow rates. The discussion focuses on the unconfined
29 aquifer that extends from the water table to the top of basalt. Most of the information in this
30 section is from Horton (2007), Narbutovskih and Horton (2001), Horton and Narbutovskih
31 (2001), Narbutovskih and Chou (2006), Hartman et al. 2007, and Reidel et al. (2006).
32
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1 Several wells extend through the unconfined aquifer in the 200 East Area to the top of the basalt
2 and can be used to determine the thickness of the aquifer. Reidel et al. (2006) contains a list of
3 wells near the 200 East Area single-shell tank (SST) WMAs that penetrate through the entire
4 unconfined aquifer and have March 2005 water level measurements. The thickness of the
5 uppermost aquifer generally increases from north to south as the top of basalt dips into the Cold
6 Creek syncline. The unconfined aquifer thickness ranges from 9 to 10 m beneath WMA C to
7 approximately 27 m beneath WMA A-AX (Table 3-4).
8

Table 3-4. Thickness of the Unconfined Aquifer Beneath WMAs C and A-AX

Elevation of Top of Elevation of Water Aquifer
Well Name Basalta,b (m amsl) Tablec (m amsl) Thickness (m)

WMA A-AX

299-E25-2 94.49 122.13 27.64

299-E24-8 95.71 122.12 26.41

WMA C

299-E26-8 113.02 122.00 8.98

299-E27-22 112.38' 122.18 9.80

(after Horton 2007 and Reidel et al. 2006)
Note:
a Elevation of top of basalt, except where noted.
b Top of basalt elevation from Horton and Narbutovskih (2001), Narbutovskih and Horton (2001), Williams et
al. (2000), Wood et al. (2003), and Hanford Well Inventory System.
' March 2005 data, except where noted.
d July 2005.
amsl above mean sea level.

9
10 Current general groundwater flow directions and general flow rates are given in Table 3-5 for
11 WMAs C and A-AX (Hartman et al. 2006). The water table is very flat over all of the 200 East
12 Area; the flow directions given in Table 3-5 were estimated using in situ methods and plume
13 tracking in addition to interpreting water level data on a local scale (Horton 2007). No recent
14 published results of detailed hydrologic testing (e.g., tracer dilution tests, constant-rate pumping
15 tests) are available for wells at WMAs C and A-AX. However, recent data are available from
16 slug testing at several wells (see Table 3-5).
17

Table 3-5. General Groundwater Flow Directions and Flow Rates for
Single-Shell Tank Waste Management Areas in the 200 East Area

Waste Management Groundwater Flow Groundwater Flow
Area Direction Gradient Ratea,b (m/day)

A-AX SE 0.00016 0.8 to 1.0

C SW 0.0001 0.7 to 2.4

from Hartman et al. (2006)
Note:
a Groundwater flow rates are calculated using the Darcy equation
b The multi-stress slug test was used for the calculation of groundwater flow rate for WMA C.

18
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1 The calculated groundwater flow rates for WMA A-AX given in Table 3-5 (Hartman et al. 2006)
2 are significantly greater than those in Table 3-6. This is because the flow rates in Table 3-5 were
3 calculated using hydraulic conductivities measured from constant-rate pumping tests over
4 relatively large vertical sections of the aquifer (Last et al. 1989). The range of hydraulic
5 conductivities given in Last et al. (1989) is approximately 427 to 2,042 m/d. This is in contrast
6 to the relatively low hydraulic conductivities measured by slug testing to calculate the velocities
7 in Table 3-5. The range of velocities for WMA C is the same in Tables 3-5 and 3-6 because the
8 same hydraulic conductivity values were used.
9

Table 3-6. Results from Slug Testing of Wells at WMAs C and A-AX

Hydraulic Conductivity Calculated Groundwater
Well (m/d) Flow Rate (m/d)

WMA A-AX

299-E24-22 85.0 - 109 0.058

299-E25-93 49.3 0.026

WMA C

29 9 -E2 7 -22cd (75.1 - 75.9) 1900- 2100a 0.7e

299-E27-22 (76.8 - 77.4) 0.04a 0.000030

299-E27-22 (81.4 - 81.7) 6000- 6900a 2.3e

299-E27-23f 100 - 108a 0.036e

after Horton 2007

Note:
'High K (oscillatory) analysis method.

b Estimated, using maximum hydraulic conductivity from this table and effective porosity of 0.3 and
hydraulic gradient of 0.00016 from Hartman et al. (2006).
'Williams and Narbutovskih (2004).
" Numbers in parentheses are depth intervals tested (meters below ground surface).

'Estimated, using maximum hydraulic conductivity from this table and effective porosity of 0.3 and
hydraulic gradient of 0.0001 from Hartman et al. (2006).
Spane et al. (2001a, 2001b, 2003); Spane and Newcomer (2004).

10
11 Multi-stress slug tests have been done at specific depth intervals in one well at WMA C. No
12 multi-stress slug tests were performed in WMA A-AX. The results of those tests (Table 3-6)
13 indicate the ranges in hydraulic conductivity that can be expected within a single well. The data
14 show that the hydraulic conductivity and the calculated flow velocity can be expected to vary by
15 several orders of magnitude within a single well. One similar test was performed at WMA T in
16 the 200 West Area in a well for the Ringold Formation (member of Wooded Island unit E)
17 sediments. The range of hydraulic conductivity in that well was 0.73 to 8.21 m/d. The aquifer
18 for WMA C is in the Hanford formation, and the magnitude and range of the hydraulic
19 conductivities is much larger than that found for the Ringold Formation.
20
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1 Several slug tests were completed prior to 1997 in wells near the 200 East Area SST farms. The
2 hydraulic conductivities obtained from the earlier slug test ranged from 7 to 119 m/d and were
3 generally lower than those measured in the more recent tests (Horton 2007). The differences are
4 the result of different testing and analysis methods used through time; different assumed values
5 for certain parameters, such as effective porosity; and natural variation in lithologic properties
6 that affect the hydraulic properties.
7
8
9 3.2 NATURE AND EXTENT OF SUBSURFACE CONTAMINATION IN

10 TARGETED AREAS

11 An understanding of the nature and extent of subsurface contamination in the vadose zone in
12 WMAs C and A-AX is needed to complete transport modeling and risk assessment calculations
13 (Chapter 4.0). Before the field investigation phase of this study, preliminary conceptual models
14 of the subsurface contamination were developed (Subsurface Conditions Description of the
15 C and A-AX Waste Management Areas [Wood et al. 2003]) that were based on historical tank
16 farm operations records (Williams 2001), geology and hydrology (Wood et al. 2003), and gross
17 gamma and spectral gamma logging data (e.g., Randall and Price 2001a, 2001b; Price, 2001;
18 DOE-GJO 1997b, 1998a, 1999). For a review of subsurface contamination in the groundwater,
19 the reader is referred to Narbutovskih and Horton (2001), Horton and Narbutovskih (2001),
20 Narbutovskih and Chou (2006), and Hartman et al. 2007, with updates in the annual Hanford Site
21 Groundwater Monitoring reports through fiscal year 2006.
22
23 A field investigation program (Crumpler 2004) was developed from these conceptual models, the
24 primary effort completed to date being the drilling of a borehole near tank C-105; shallow, direct
25 pushes into the vadose zone around unplanned release UPR-200-E-82 to collect gross gamma
26 data and soil samples; and gross gamma logging of laterals under tanks A-103, A-104, and
27 A-105.
28
29 The following discussions concerning the nature of contamination at specific areas within
30 WMAs C and A-AX are organized to first discuss those sites for which new characterization
31 activities have been conducted as part of this field investigation. These include the potential leak
32 from tank C-105, the pipeline leak to the west of C tank farm near diversion box 241-C-152
33 (UPR-200-E-82), and the leak from tank A-105. Following these discussions, additional sites
34 that are known are discussed to provide as comprehensive a description of contamination within
35 these WMAs as possible. These discussions are largely based on historical information and are,
36 therefore, less detailed. The additional sites are discussed in order of perceived future impacts to
37 groundwater. These contaminated areas are candidates for future characterization activities.
38
39 At borehole C4297 near tank C-105, soil samples were taken at different depths and analyzed for
40 radionuclide and chemical content, and hydrogeologic characteristics. These data are
41 summarized in this section, and additional soils characterization data are found in Brown et al.
42 (2006).
43
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1 At UPR-200-E-82, soil samples were taken from different direct pushes at different depths, and
2 similar analyses were conducted. These data are summarized in this section, and more detailed
3 discussions of these data are found in Characterization of Vadose Zone Sediments from C Waste
4 Management Area: Investigation of the C-152 Transfer Line Leak (Brown et al. 2007).
5 Characterization of the UPR-200-E-82 site was selected preferentially over two other unplanned
6 releases, UPR-200-E-86 and UPR-200-E-8 1, for the initial characterization effort. These two
7 unplanned releases were also pipeline leaks associated with waste transfer facilities west of
8 C tank farm. These leaks were larger than UPR-200-E-82, and the UPR-200-E-86 leak released
9 fluids of contamination levels comparable to that of UPR-200-E-82. However, characterization

10 of UPR-200-E-82 was selected for two reasons. First, it is a potentially significant source of
11 future groundwater contamination and, second, the historical characterization data are superior at
12 this site relative to the other two sites. From this perspective, additional characterization was
13 considered more likely to significantly improve our understanding of leak evolution in the
14 vadose zone.
15
16 Finally, gamma data from laterals are summarized in this section and documented in Gamma
17 Surveys ofSingle Shell Tank Laterals (Randall and Price 2006). One additional vertical borehole
18 was considered in the field investigation program (Crumpler 2004) at C tank farm near
19 UPR-200-E-82 but has not been drilled. Based on the vertical probe hole results and tank farm
20 operations reluctance to drill through the gunite cap covering UPR-200-E-82, no borehole was
21 drilled. Slant probe holes were conducted instead.
22
23 After completion of initial plans for WMAs C and A-AX and initiation of field activities, surface
24 geophysical exploration using a high-resolution resistivity (HRR) technique was implemented at
25 WMA C. Although not part of the original characterization plan, this technique has been used at
26 other waste sites in the 200 Areas and showed enough promise to be used at other locations such
27 as WMA C. Results from these field activities, coupled with evaluation of historical processing
28 records and previous characterization data, have led to a better understanding of the nature and
29 extent of subsurface contamination in WMAs C and A-AX.
30
31 This section summarizes the information developed to characterize the nature and extent of
32 current vadose zone contamination from tank waste discharges into the subsurface for several
33 separate areas within WMAs C and A-AX. The characterization summary subsections of this
34 chapter are organized by these areas. The major contamination zones in C tank farm are
35 discussed in Section 3.2.1 (waste losses near tank C-105) and Section 3.2.2 (waste losses near
36 UPR-200-E-82). The major contamination zones in the A tank farm are discussed in
37 Section 3.2.3 (waste losses near tank A-105). Additional smaller contaminated area waste losses
38 in WMAs C and A-AX are discussed in Section 3.2.4. Additional previously generated data
39 (e.g., spectral gamma and groundwater monitoring data, as appropriate) are integrated with the
40 newly acquired borehole and gamma characterization data in each section to construct a
41 conceptual model of the genesis of the current in situ contaminant conditions. Inventory
42 estimates for various waste loss events are provided when sufficient supporting information is
43 available. The inventory estimate shown in this chapter for tank waste loss events and the
44 unplanned releases from transfer lines near WMA C diversion boxes were used as input to the
45 modeling analysis completed in the Initial Single Shell Tank System Performance Assessment for
46 the Hanford Site (DOE-ORP 2006) and summarized in Chapter 4.0.
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1
2 3.2.1 Nature and Extent of Contamination near Tank C-105

3 Characterization data pertinent to the waste release near tank C-105 are summarized in this
4 section. The types of available data include sediment sample analyses from characterization
5 borehole C4297, data from surface geophysical exploration results, and previously collected
6 sediment sample and gamma energy logging data. Integration of this information leads to the
7 following key observations and conclusions.
8
9 * Multiple losses of tank waste are indicated by contaminant distribution patterns in

10 analyzed sediments. The timing and extent of tank waste losses are not completely
11 known from process records, and the source of the loss, either tank C-105 or nearby
12 transfer line leaks or both, has not been established clearly. The pattern of vadose
13 zone leachate chemistry strongly supports a small loss or losses (1,000 gal) from the
14 bottom of tank C-105 approximately 40 ft bgs. One particularly significant feature is
15 a remnant high pH zone (between 8 and 9.3) just below tank bottom depth, suggesting
16 a nearby initial entry of caustic waste into the vadose zone. Also, enhanced sodium
17 concentrations occur just below tank bottom, accompanied by a depleted divalent
18 cation zone and an enriched divalent cation zone approximately 135 ft bgs. Mobile
19 contaminants (nitrate and technetium-99) are also present, but the highest
20 concentrations occur deeper, approximately 135 to 150 ft bgs. Separation of the high
21 pH zone from the mobile contaminant centers of mass indicates subsequent transport
22 through the vadose zone following the initial discharge. These characteristics are
23 commonly observed in sediments from characterization boreholes analyzed at other
24 vadose zone locations contaminated by waste leaked from structurally damaged tanks
25 or existing ports in tank structures (Knepp 2002a, Knepp 2002b, Myers 2005).

26 * More than one leak event is suggested by a double-peak concentration pattern for
27 technetium-99, a shallower peak occurring at approximately 66 ft bgs in addition to
28 the deeper, more concentrated depth interval described above. A similar,
29 approximately coincident pattern is observed with nitrate. The shallower nitrate peak
30 (approximately 66 ft bgs) is not as distinct as the technetium-99 peak.

31 * The source of the shallower technetium-99 and nitrate peaks is not clear. A
32 secondary leak from the tank, a near-surface leak, or a combination of sources is
33 possible. Contamination from a surface leak is strongly indicated by the presence of
34 cesium-137 between 7 and 12 ft bgs. A deeper zone of cobalt-60 occurs between
35 40 and 66 ft bgs, consistent with the greater mobility of cobalt-60 if both
36 contaminants were discharged from the same source. The pairing of these two
37 contaminants in this configuration has been measured frequently in C tank farm
38 drywells. The shallow zone also includes anomalously high concentrations of
39 molybdenum between 55 and 65 ft bgs. Molybdenum is a fission-produced
40 constituent in tank waste. Neither cobalt-60 nor high molybdenum concentrations are
41 present with the deeper nitrate and technetium-99, suggesting different or additional
42 sources for shallow versus deep contamination and supports a two source
43 contamination model.
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1 Based on the analytical results, the C4297 borehole data establish the vertical extent
2 of tank contamination at this location (Brown et al. 2006). Tank waste related
3 contaminants were observed from 2.5 ft bgs to a total depth of approximately
4 160 ft bgs. The total depth of the C4297 borehole was 196.5 ft bgs.

5
6 3.2.1.1 Borehole C4297 Construction and Sampling. Borehole C4297 was constructed in
7 C tank farm using a cable-tool (percussion) drilling method. Total depth of the borehole was
8 195.6 ft bgs. Geologic logging was done by an onsite geologist, using drill cuttings collected
9 from drive barrel samples and observation of special purpose test sleeve and shoe contents.

10 Split-spoon core samples were collected at 10 irregular intervals, between 24 and 126 ft bgs, for
11 physical and chemical characterization and extent of radiological contamination in an area of
12 suspected contamination. Core sample depth intervals and lithologies are summarized in
13 Table 3-7. The backfill and two subunits of the Hanford formation (HI and H2) were sampled.
14
15 3.2.1.2 Summary of Soils Characterization Data from Boreholes C4297. Lithology picks
16 and gravimetric moisture content are shown in Figure 3-8. Backfill material consists of
17 moderately sorted, matrix-supported, pebbly sand to silty gravelly sand that is weakly
18 consolidated and slightly calcareous. The color is most often grayish brown, and most gravel
19 clasts and sand grains are composed of basalt. Overall, the moisture content for backfill
20 materials is slightly higher (averaging 5.2 +/-1.3 wt%) compared to the underlying Hanford
21 formation. The Hanford formation is all sand dominated at this location, and the classic
22 distinction between the gravel-rich HI subunit and the sand-rich H2 subunit is not as clearly
23 distinguished as at other locations. The H2 appears identical to the HI unit, with the exception
24 of having less gravel-sized sediment present (Brown et al. 2006). However, the pebbly-sand
25 zone between 50 and 65 ft bgs is considered to have a sufficiently larger fraction of gravel-sized
26 particles from the more sand-rich sediments below to be identified as the HI subunit. Moisture
27 content in both the HI and H2 sediments averages a little over 3 wt%. Also, laboratory
28 measurements of moisture content show spikes in a few samples that contained small-scale lens
29 of fine-grained sediment. These zones, typically approximately 6 in. or less in thickness and
30 containing moisture at >4 to 8 wt% were too small to be picked up in the grosser field-scale
31 measurements.
32
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Table 3-7. Sub-Sampled Cores from Borehole C4297 (Tank C-105) Analyzed for
Physical and Chemical Properties

Chain-of- Depth Range Mid Depth Stratigraphic
Custody ID # (ft) (ft) Lithology Unit Comments

S04028-12D 24.0-24.5 24.25 Pebbly sand Backfill --

S04028-12C 24.5-25.0 24.75 Pebbly sand Backfill --

S04028-12B 25.0-25.5 25.25 Pebbly sand Backfill --

S04028-12A 25.5-26.0 25.75 Pebbly sand Backfill --

S04028-15D 29.25-29.75 29.50 Pebbly sand Backfill --

S04028-15C 29.75-30.25 30.00 Silty gravelly sand Backfill --

S04028-15B 30.25-30.75 30.50 Pebbly sand Backfill --

S04028-15A 30.75-31.25 31.00 Pebbly sand Backfill --

S04028-21B 36.4-36.9 36.65 Silty gravelly sand Backfill --

S04028-21A 36.9-37.4 37.15 Medium-coarse sand Backfill --

S04028-24D 39.05-39.55 39.30 Gravelly sand Backfill --

S04028-24C 39.55-40.05 39.80 Coarse sand HI Preserved contact

S04028-24B 40.05-40.55 40.30 Coarse sand HI --

S04028-24A 40.55-41.05 40.80 Coarse sand HI --

S04028-27C 44.2-44.7 44.45 Coarse sand HI --

S04028-27B 44.7-45.2 44.95 Coarse sand HI --

S04028-27A 45.2-45.7 45.45 Coarse sand HI --

S04028-37B 61.75-62.25 62.00 Pebbly sand HI

S04028-37A 62.25-62.75 62.50 Pebbly sand HI --

S04028-44D 69.5-70.0 69.75 Medium-coarse sand H2 --

S04028-44C 70.0-70.5 70.25 Coarse sand H2 --

S04028-44B 70.5-71.0 70.75 Coarse sand H2 --

S04028-44A 71.0-71.5 71.25 Coarse sand H2 --

S04028-49D 77.8-78.3 78.05 Slightly pebbly sand H2 --

S04028-49C 78.3-78.8 78.55 Slightly pebbly sand H2 --

S04028-49B 78.8-79.3 79.05 Coarse sand H2 --

S04028-49A 79.3-79.8 79.55 Coarse sand H2 --

S04028-66D 104.3-104.8 104.55 Coarse sand H2 --

S04028-66C 104.8-105.3 105.05 Coarse sand H2 --

S04028-66B 105.3-105.8 105.55 Coarse sand H2 --

S04028-66A 105.8-106.3 106.05 Coarse sand H2 --

S04028-78D 124.6-125.1 124.85 Coarse sand H2 --

S04028-78C 125.1-125.6 125.35 Slightly pebbly sand H2 --

S04028-78B 125.6-126.1 125.85 Slightly pebbly sand H2 --

S04028-78A 126.1-126.6 126.35 Pebbly sand H2 --

Note:
HI=
H2 =
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Figure 3-8. Summary Hydrogeologic Log for Borehole C4297

Zones of increased moisture are well illustrated in lab moisture column.
Fine-grained layers are defined as those consisting predominantly

ofparticles <0.25 mm in diameter (i.e., fine sand and smaller).
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1 Water-leachable constituent concentrations as a function of depth for the primary tank waste
2 constituents are shown in Figures 3-9 and 3-10. Units of measure are in pg or pCi/g of dry
3 sediment. Also, summary tables of these and other tank waste constituents leached from
4 borehole C4297 sediments are provided in Tables 3-8 and 3-9. Also, contaminants identified by
5 spectral gamma measurements are shown in Figure 3-11. The primary indicators of tank fluid
6 interactions with the vadose zone are additions of Hanford process waste contaminants,
7 concentration increases in natural system constituents, or altered distribution of natural
8 constituents. Key observations are given below:
9

10 0 An elevated pH zone (8 to 9.3) occurs between 40 and 52 ft bgs.

11 0 Elevated water-leachable concentrations of anions, nitrate, carbonate, sulfate,
12 chloride, and fluoride, occur at discrete depth intervals (chloride, nitrate, and sulfate
13 values are listed in Tables 3-8). Elevated water-leachable fluoride (1 to 2 pLg/g) and
14 carbonate (44 to 158 pg/g) occur just below the backfill from 40 to 52 ft bgs
15 (fluoride) and 40 to 60 ft bgs (carbonate), generally coincident with the high pH zone.
16 Conversely nitrate, sulfate, and chloride are concentrated deeper in the vadose zone.
17 Water-leachable chloride concentrations (3 to 21 pg/g) between 135 and 196 ft bgs,
18 nitrate concentrations (11 to 20 pg/g) between 133 and 195 ft bgs, and sulfate
19 concentrations (52 to 133 tg/g) between 133 and 161 ft bgs were measured.

20 * Variable water-leachable concentrations of cations, sodium, calcium, magnesium, and
21 strontium occur at discrete depth intervals. Sodium concentrations are elevated (32 to
22 131 pg/g) between 40 and 60 ft bgs, coincident with the high pH zone. A secondary
23 zone of slightly elevated sodium concentrations (20 to 24 pg/g) occurs in the backfill
24 between 12 and 40 ft bgs. Calcium, magnesium, and strontium are clearly
25 concentrated (25 to 30, 8 to 11, and 0.12 to 0.14 pg/g, respectively) between 133 and
26 137 ft bgs. Conversely, these cations are depleted (< 2, < 0.5, and < 0.004 pg/g,
27 respectively) in the high sodium concentration zone between 40 and 60 ft bgs.

28 * Water-leachable concentrations of trace constituents, technetium-99, uranium, and
29 molybdenum, are present at distinguishable concentration levels with depth (see
30 Table 3-9). Technetium-99 is present between 40 and 159 ft bgs, and concentrations
31 are bimodal with depth. Highest concentrations (0.4 to 8.4 pCi/g) occur between
32 133 and 154 ft bgs, with less elevated concentrations (0.14 to 2.6 pCi/g) occurring
33 between 40 and 66 ft bgs. Elevated uranium concentrations (0.007 to 0.01 pg/g)
34 occur between 40 and 60 ft bgs, coincident with the high pH zone, and molybdenum
35 is elevated (0.01 to 0.1 pg/g) between 55 and 65 ft bgs.

36 * Gamma energy analysis measurements for gamma-emitting radionuclides (Table 3-9)
37 indicated cesium-137 activity (between 3 and 32 pCi/g) near the surface (2 to
38 12 ft bgs) and cobalt-60 activity (between 0.1 and 0.5 pCi/g) at greater depth (41 to
39 66 ft bgs).

40
41
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Figure 3-10. Distribution of Trace Mobile Constituents in
Borehole C4297 Sediments
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1
Table 3-8. pH and Water-Leachable Concentrations (gg/g of dry sediment) of Major

Cations and Anions Enhanced and/or Altered by Contact with Tank Waste
Fluids in Borehole C4297 Sediments (3 pages)

Depth (ft bgs) Unit pH Cl NO 3  SO 4  Ca Na

2.5 Backfill 7.75 4.74E-01 ND 1.48E+00 9.83E+00 8.26E+00

7 Backfill 7.79 5.54E-01 ND 1.69E+00 8.24E+00 1.26E+01

12 Backfill 7.8 5.52E-01 5.20E-01 2.43E+00 5.39E+00 2.01E+01

17 Backfill 7.72 3.33E-01 ND 1.76E+00 3.74E+00 2.58E+01

22 Backfill 7.79 3.23E-01 ND 2.89E+00 3.86E+00 2.39E+01

25.75 Backfill 7.79 ND ND 1.65E+00 2.58E+00 2.10E+01

31 Backfill 7.81 ND ND 1.91E+00 3.44E+00 2.38E+01

37.15 Backfill 7.75 ND ND 2.50E+00 4.56E+00 1.85E+01

38.35 Backfill 7.83 4.77E-01 7.91E-01 5.47E+00 NM NM

38.53 Backfill 7.62 2.36E+00 1.21E+00 6.96E+00 NM NM

40.8 H1 8.3 ND ND 2.83E+00 5.04E-01 8.15E+01

40.8 DUP HI 8.88 ND ND 3.05E+00 5.3]E-01 8.36E+01

41.2 H1 8.48 2.63E-01 ND 2.98E+00 NM NM

43.75 HI 8 4.89E-01 3.13E+00 5.50E+00 NM NM

45.45 H1 9.53 ND ND 2.33E+00 4.54E-01 1.31E+02

45.85 H1 9.28 3.47E-01 ND 2.51E+00 NM NM

49.25 H1 8.58 ND ND 1.55E+00 4.73E-01 1.12E+02

51.25 H1 8.38 3.81E-01 2.68E+00 4.38E+00 NM NM

55.2 H1 7.78 ND ND 4.89E+00 1.04E+00 3.49E+01

57.2 H1 8.28 2.71E-01 ND 9.48E+00 NM NM

60 H1 7.7 ND ND 5.59E+00 1.8]E+00 3.24E+01

60 DUP H1 7.91 ND ND 6.75E+00 1.7]E+00 3.26E+01

61.5 H1 7.71 2.70E-01 3.25E+00 1.78E+01 NM NM

62.5 H1 7.63 3.82E-01 2.09E+00 1.85E+01 6.39E+00 1.83E+01

62.9 H1 7.67 3.77E-01 2.44E+00 1.92E+01 NM NM

64.85 H1 7.51 ND ND 9.49E+00 5.94E+00 1.52E+01

662 H2 7.52 ND 9.69E+00 1.56E+01 9.20E+00 1.51E+01

68.95 H2 NM 3.34E-01 2.74E+00 1.43E+01 NM NM

71.25 H2 7*57 3.78E-01 6.21E-01 9.65E+00 6.45E+00 8.78E+00

77.4 H2 7.05 3.07E-01 4.17E+00 9.53E+00 NM NM

79.55 H2 7.65 4.03E-01 1.50E+00 1.36E+01 5.04E+00 1.80E+01

79.55 DUP H2 7.72 4.08E-01 2.22E+00 1.39E+01 5.08E+00 1.83E+01

88.5 H2 7.48 8.34E-01 5.40E+00 1.87E+01 NM NM
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Table 3-8. pH and Water-Leachable Concentrations (pg/g of dry sediment) of Major
Cations and Anions Enhanced and/or Altered by Contact with Tank Waste

Fluids in Borehole C4297 Sediments (3 pages)

Depth (ft bgs) Unit pH Cl NO 3  SO 4  Ca Na

96.6 H2 7.52 3.47E-01 3.77E+00 9.13E+00 NM NM

104 H2 7.47 4.95E-01 5.57E+00 1.22E+01 NM NM

106.05 H2 7.64 9.41E-01 5.35E+00 1.78E+01 5.64E+00 1.70E+01

110.15 H2 7.59 ND 5.35E-01 7.89E+00 6.32E+00 1.16E+01

114.2 H2 7.56 8.41E-01 6.26E+00 2.24E+01 NM NM

117.4 H2 7.56 ND 1.10E+00 1.14E+01 6.95E+00 9.52E+00

120.25 H2 7.42 ND 3.06E+00 1.88E+01 8.44E+00 1.14E+01

123.65 H2 7.48 ND 4.88E+00 2.71E+01 9.88E+00 1.17E+01

124.6 H2 7.62 6.55E-01 4.43E+00 2.22E+01 NM NM

126.35 H2 7.4 5.15E-01 1.41E+00 2.09E+01 7.57E+00 1.07E+01

126.75 H2 7.57 ND 2.24E+00 2.47E+01 9.07E+00 1.29E+01

127.85 H2 7.56 ND 1.75E+00 3.9 7E+01 1.23E+01 1.28E+01

130.65 H2 7.61 ND 1.90E+00 2.33E+01 9.34E+00 1.20E+01

133.75 H2 7.58 ND 1.28E+01 8.09E+01 2.53E+01 1.58E+01

135.25 H2 7.43 4.27E+00 1.73E+01 1.04E+02 NM NM

136.75 H2 7.54 ND 1.95E+01 9.60E+01 3.OOE+01 1.46E+01

140 H2 7.64 ND 1.34E+00 2.18E+01 9.26E+00 1.04E+01

143.25 H2 7.62 ND ND 1.81E+01 8.49E+00 8.74E+00

146.25 H2 7.32 3.49E+00 1.35E+01 1.23E+02 NM NM

148.3 H2 7.59 ND 7.24E-01 5.29E+01 1.44E+01 1.31E+01

148.30 DUP H2 7.61 ND 1.43E+00 5.48E+01 1.49E+01 1.25E+01

151.5 H2 7.36 3.61E+00 1.28E+01 1.33E+02 NM NM

153 H2 7.34 4.78E+00 1.37E+01 6.41E+01 NM NM

154.65 H2 7.35 6.33E+00 1.56E+01 7.48E+01 NM NM

156.65 H2 7.4 5.62E+00 1.29E+01 6.97E+01 NM NM

156.65 H2 7.41 5.55E+00 1.28E+01 6.74E+01 NM NM

159 H2 7.48 5.63E+00 1.22E+01 6.36E+01 NM NM

159.00 DUP H2 7.44 6.06E+00 1.30E+01 6.61E+01 NM NM

161.25 H2 7.37 5.51E+00 1.13E+01 6.19E+01 NM NM

165.75 H2 7.53 ND 3.01E+00 4.15E+01 1.30E+01 1.40E+01

170.25 H2 7.68 ND ND 1.51E+01 7.34E+00 1.08E+01

172.3 H2 7.48 8.07E+00 6.72E+00 6.08E+01 NM NM

174.05 H2 7.69 ND ND 1.53E+01 7.66E+00 9.94E+00

176.9 H2 7.58 9.01E+00 7.19E+00 6.32E+01 NM NM
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Table 3-8. pH and Water-Leachable Concentrations (pg/g of dry sediment) of Major
Cations and Anions Enhanced and/or Altered by Contact with Tank Waste

Fluids in Borehole C4297 Sediments (3 pages)

Depth (ft bgs) Unit pH Cl NO 3  SO 4  Ca Na

176.90 DUP H2 7.51 9.16E+00 7.32E+00 6.49E+01 NM NM

182.25 H2 7.38 1.1OE+O1 4.87E+00 6.OOE+01 NM NM

186.25 H2 7.4 1.13E+01 4.25E+00 5.30E+01 NM NM

191.25 H2 7.39 1.61E+01 5.38E+00 5.27E+01 NM NM

195.25 H2 7.36 2.11E+O1 6.96E+00 5.58E+01 NM NM

Note:
ND = Not detected
NM = Not measured
DUP = Duplicate
Italicized calcium values indicate depth interval of depleted mass.
Light shaded areas indicate zones of enriched concentrations. Darker shading indicates higher concentrations.

Table 3-9. Water-Leachable Concentrations and Gamma Energy Analysis Measurements
of Mobile and Radionuclide Constituents in Borehole C4297 Sediments (3 pages)

Depth (ft bgs) Unit Tc-99 (pCi/g) Mo (ptg/g) U-238 (pig/g) Co-60 (pCi/g) Cs-137 (pCi/g)

2.5 Backfill ND 1.25E-03 7.57E-04 ND 3.14E+O1

7 Backfill ND 1.65E-03 1.05E-03 ND 2.02E+01

12 Backfill ND 2.48E-03 1.97E-03 ND 3.OOE+00

17 Backfill ND 3.61E-03 2.59E-03 ND ND

22 Backfill (8.54E-03) 4.15E-03 2.11E-03 ND ND

25.75 Backfill ND 5.OOE-03 7.90E-04 ND ND

31 Backfill ND 4.44E-03 1.41E-03 ND (2.80E-03)

37.15 Backfill ND 5.82E-03 7.97E-04 ND ND

38.35 Backfill (1.70E-02) 1.11E-02 1.46E-03 ND ND

38.53 Backfill (8.60E-03) NM 1.11E-03 2.59E-01 ND

40.8 H1 1.44E-01 5.52E-03 7.58E-03 9.85E-02 (2.80E-02)

40.8 DUP H1 1.70E-01 6.09E-03 6.81E-03 ND ND

41.2 HI 3.30E-01 5.01E-03 1.08E-02 1.74E-01 ND

43.75 H1 5.80E-01 7.36E-03 8.97E-03 1.42E-01 ND

45.45 H1 4.83E-01 3.81E-03 1.13E-02 2.29E-01 ND

45.85 HI 4.33E-01 4.63E-03 1.33E-02 4.97E-01 ND

49.25 H1 (1.11E-01) 6.49E-04 9.51E-03 4.92E-01 ND

51.25 H1 7.94E-01 5.90E-03 2.06E-02 4.61E-01 ND

55.2 H1 (1.02E-01) 1.35E-02 7.64E-03 2.27E-01 ND

57.2 HI 4.85E-01 2.90E-02 2.17E-02 2.10E-01 ND

60 H1 (2.61E-01) 5.14E-02 2.98E-03 (9.56E-02) ND

60 DUP H1 (2.62E-01) 5.49E-02 3.53E-03 1.37E-01 ND
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Table 3-9. Water-Leachable Concentrations and Gamma Energy Analysis Measurements
of Mobile and Radionuclide Constituents in Borehole C4297 Sediments (3 pages)

Depth (ft bgs) Unit Tc-99 (pCi/g) Mo (pg/g) U-238 (pig/g) Co-60 (pCi/g) Cs-137 (pCi/g)

61.5 H1 9.43E-01 1.15E-01 4.87E-04 8.75E-02 ND

62.5 H1 1.29E+00 9.98E-02 3.88E-04 (6.37E-02) ND

62.9 HI 1.14E+00 5.63E-02 3.74E-04 6.94E-02 ND

64.85 HI (8.91E-02) 2.51E-02 4.27E-04 6.58E-02 ND

66.2 H2 2.62E+00 9.82E-03 5.42E-04 1.25E-01 ND

68.95 H2 7.63E-02 9.27E-03 4.05E-04 ND ND

71.25 H2 8.49E-02 8.16E-03 2.58E-04 ND ND

77.4 H2 7.38E-02 NM 3.78E-04 ND NM

79.55 H2 1.19E-01 1.53E-02 6.90E-04 ND (1.08E-02)

79.55 DUP H2 1.02E-01 1.58E-02 6.82E-04 ND ND

88.5 H2 1.02E-01 NM 3.48E-04 ND NM

96.6 H2 1.11E-01 NM 1.69E-04 ND NM

104 H2 2.88E-01 NM 2.25E-04 ND NM

106.05 H2 7.01E-01 9.73E-03 4.07E-04 ND ND

110.15 H2 (7.96E-02) 1.03E-02 3.23E-04 ND ND

114.2 H2 4.07E-01 NM 2.38E-04 ND NM

117.4 H2 -1.80E-01 7.12E-03 3.22E-04 ND ND

120.25 H2 (4.22E-01) 8.33E-03 2.40E-04 ND ND

123.65 H2 (8.35E-01) 7.50E-03 2.78E-04 ND ND

124.6 H2 6.32E-01 NM 1.50E-04 ND NM

126.35 H2 6.71E-01 6.55E-03 2.43E-04 ND ND

126.75 H2 (6.56E-01) 1.07E-02 2.16E-04 ND ND

127.85 H2 (5.05E-01) 8.90E-03 3.03E-04 ND ND

130.65 H2 (6.31E-01) 8.14E-03 2.56E-04 ND ND

133.75 H2 5.60E+00 6.86E-03 4.88E-04 ND ND

135.25 H2 4.04E+00 NM 3.23E-04 ND NM

136.75 H2 8.42E+00 6.21E-03 4.37E-04 ND ND

140 H2 (5.OOE-01) 5.71E-03 1.50E-04 ND ND

143.25 H2 (9.65E-02) 5.25E-03 1.65E-04 ND ND

146.25 H2 5.84E+00 NM 2.72E-04 ND NM

148.3 H2 (4.62E-01) 6.30E-03 2.90E-04 ND ND

148.30 DUP H2 (7.08E-01) 5.39E-03 2.97E-04 ND ND

151.5 H2 2.20E+00 NM 3.05E-04 ND NM

153 H2 2.93E+00 1.04E-02 3.94E-04 ND NM

154.65 H2 2.43E+00 1.04E-02 5.18E-04 ND NM

156.65 H2 8.32E-01 9.03E-03 4.74E-04 ND NM

156.65 H2 8.94E-01 8.58E-03 4.73E-04 ND NM

159 H2 4.50E-01 1.13E-02 4.60E-04 ND NM
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Table 3-9. Water-Leachable Concentrations and Gamma Energy Analysis Measurements
of Mobile and Radionuclide Constituents in Borehole C4297 Sediments (3 pages)

Depth (ft bgs) Unit Tc-99 (pCi/g) Mo (pg/g) U-238 (pig/g) Co-60 (pCi/g) Cs-137 (pCi/g)

159.00 DUP H2 4.41E-01 1.16E-02 4.59E-04 ND NM

161.25 H2 (3.05E-02) NM 2.97E-04 ND NM

165.75 H2 (2.52E-02) 6.65E-03 2.39E-04 ND ND

170.25 H2 (9.10E-03) 6.16E-03 1.84E-04 ND ND

172.3 H2 ND NM 2.26E-04 ND NM

174.05 H2 ND 5.67E-03 1.55E-04 ND ND

176.9 H2 ND NM 2.88E-04 ND NM

176.90 DUP H2 ND NM 2.72E-04 ND NM

182.25 H2 (1.70E-02) 6.69E-03 3.18E-04 ND NM

186.25 H2 (8.48E-0) 8.22E-03 2.61E-04 ND NM

191.25 H2 (8.48E-03) 8.82E-03 3.12E-04 ND NM

195.25 H2 ND 5.69E-03 3.37E-04 ND NM

Note:
ND = Not detected
NM = Not measured
DUP = Duplicate
Values in parentheses indicate measurements below levels of quantitation.
Shaded areas indicate zones of enriched concentrations. For contaminants with two shadings, darker shading indicates higher
concentrations.

1
2
3 These observations show that contaminants are present at several distinct depth intervals,
4 including below the tank bottom and near the ground surface. Some of the patterns of
5 contaminant distribution are similar to those found in other tank waste contaminated vadose zone
6 locations, strongly indicating tank leak contact and interactions with the vadose zone underneath
7 tank C-105. In addition, the shallow contamination above the tank bottom suggests one or more
8 separate discharge events that contacted backfill material between tanks and part of the adjacent
9 unexcavated vadose zone. Interpretation of the origin of these contaminant characteristics are

10 discussed below in the conceptual model discussion (Section 3.2.1.5).
11
12 Description of C Tank Farm Surface Geophysical Exploration Data. In August 2005, a
13 reconnaissance-level geophysical survey of C tank farm was made using electrical resistivity
14 techniques. The usefulness of this technique was predicated on the concept that the intrinsic
15 ability of vadose zone soils to conduct electric current can be changed with the addition of high
16 salt waste fluids. If so, measurable contrasts in conductivity (or the inverse property resistivity)
17 between contaminated versus uncontaminated soils can occur. In particular, increases in nitrate
18 and sodium content in contaminated soil are hypothesized to facilitate soil conductivity
19 properties, thereby lowering measured resistivity values. By passing electric current through
20 large volumes of soil using numerous transmission pathways, a qualitative, three-dimensional
21 picture of waste distribution may be derived. The additional advantage of this method is that
22 large volumes of soil can be tested fairly easily in this manner.
23
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Figure 3-11. Spectral Gamma Analyses of Borehole C4297
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1 This survey consisted of four surface lines, each parallel to a side of the tank farm and a
2 well-to-well survey using all tank farm drywells and nearby groundwater monitoring wells. In
3 the four surface lines, electrodes (~12-in.-long stainless steel spikes) were driven into the
4 ground; cables were then connected to these electrodes, and the resistivity of the soil was
5 measured between each pair of electrodes. In the well-to-well survey, all of the tank farm
6 drywells were wired and used as individual electrodes; each pair of drywells was interrogated.
7 These data were then analyzed using parameter estimation techniques (inversion) to approximate
8 the distribution of resistivity anomalies in the farm. The results of this survey are documented in
9 Surface Geophysical Exploration of C Tank Farm at the Hanford Site (Levitt et al. 2007 . This

10 reconnaissance-level geophysical survey was deployed because it offered an opportunity to guide
11 future characterization efforts, including specification of borehole locations for additional
12 sampling, and design of remedial actions that are supported by the technical independent expert
13 panel (Geomatrix 2007).
14
15 The well-to-well HRR survey identified two electrical anomalies in the vicinity of tanks C- 104,
16 C-105 and C-108, as shown in Figure 3-12. The larger anomaly is present around tank C-104,
17 the smaller is just northwest of tank C-108. The well-to-well survey does not allow vertical
18 resolution because the total length of any given drywell is the sending source or receiving unit.
19 Consequently, resistivity values determined from the raw data inversion calculations could
20 represent any point in the depth interval contacted by the drywell casing. Thus, the anomalies
21 shown in Figure 3-12 are best considered as an areal footprint of some subsurface volume with
22 anomalous resistivity characteristics. Typically, in contaminated vadose zone sites on the
23 Hanford Site evaluated using HRR techniques, the anomalies are associated with soils containing
24 high salt (generally nitrate enriched) solutions relative to ambient vadose zone porewater. A
25 standard observation is that soil resistivity values decrease with increases in moisture and salt
26 concentrations. Given this assumption, the data suggest that the highest salt region is generally
27 beneath tank C-104.
28
29 Comparison of Surface Geophysical Exploration to Existing Information. Given this
30 general hypothesis about the relationship between low resistivity data and tank waste distribution
31 in the subsurface, other existing information can be compared with the resistivity data in a
32 limited way. This comparison helps to evaluate consistency among the types of information and
33 to evaluate the ability of the characterization database to support semi-quantitative estimates of
34 the current nature and extent of vadose zone contamination. These types of information include
35 historical tank farm operations reports of known or potential tank waste losses to the subsurface,
36 gamma data taken at various times in drywells in and around the tank farm, and soil chemistry
37 data from borehole C4297 (Section 3.2.1.2).
38
39 Tank farm operations records have been used to identify assumed or confirmed leaks from the
40 100-series tanks (C-101, C- 10, and C-11), from several waste transfer lines within the C tank
41 farm, and from the four 200-series tanks. In this report, a small leak from tank C-105 has been
42 postulated as well. Also, to the west of C tank farm, tank waste losses also occurred from
43 unplanned releases. Such losses would have discharged high salt solutions from the tanks or
44 pipelines. These solutions would have then dispersed into a finite vadose zone volume and
45 created contrasting zones of variable salt content. The current hypothesis is that migration of
46 salts in the ensuing decades after the leak event(s) has been sufficiently slow to provide an
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1 indication of plausible areas of entry into the vadose zone and waste sources. Given this
2 hypothesis, some source near tank C-104 is indicated in Figure 3-12.
3
4 Figure 3-12. Well-to-Well Surface Geophysical Exploration Results for Drywells Only
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6
7 Of the identified confirmed and assumed leakers and pipeline losses, tanks C-101 and C-105 are
8 the only ones adjacent to this anomalous zone of low resistivity (see Figure 3-12) and could be
9 contributing sources if a nitrate plume or plumes emanating from these tanks migrated to the

10 west or northwest over time. One argument that counters this hypothesis is the apparent easterly
11 dip of vadose zone stratigraphy that could encourage vadose zone fluid migration away from
12 C-104. Other potential sources of waste are waste transfer lines between tanks C-104 and C-105,
13 whose leakage has been inferred from nearby vadose zone soil contamination. Three leak
14 locations have been suggested. First, Groth (1988) reported possible failure of pipeline V-103
15 about 14 ft bgs and running between tanks C-104 and C-105 to explain increased gamma
16 contamination at drywell 30-04-02 and subsequent near-surface gamma measurements at
17 adjacent drywells. A second explanation was failure of a nearby cascade overflow line
18 approximately 21 ft bgs (Dukelow 1974). Third, cesium-137 contaminated soil was excavated
19 directly underneath two spare inlet nozzles on the southwest side of tank C-105 in 1967
20 (Beard 1967). It is important to note that the available resistivity data used in Figure 3-12 are
21 sparse, and different anomaly zones or reconfiguration of presently identified anomaly zones are
22 plausible with a more complete data set. The current data set, however, is considered sufficiently
23 robust to show that the anomalous region under tank C- 104 is real.
24
25 The spectral gamma data from the drywells provide additional information for comparison in a
26 limited sense. There are two primary factors that constrain comparison. First, contaminants
27 measured by spectral gamma techniques are minor waste stream constituents on a mass basis that
28 are relatively immobile. Conversely, major salt-forming constituents in tank fluids likely
29 account for the measured resistivity anomalies, and these contaminants are generally more
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1 mobile than gamma-emitting radionuclides, with the possible exception of cobalt-60.
2 Consequently, their presence at the same depth interval is unlikely. Second, the drywells extend
3 150 ft bgs or less, while resistivity measurements likely include the deeper vadose zone as well.
4 Because resistivity as a function of depth is not known in this WMA C data set, direct
5 comparison is not possible. What spectral gamma data do provide is an indication of actual
6 locations of tank waste leakage into the vadose zone that can be compared to the anomalous
7 resistivity zones for spatial correlation. In particular, data from those drywells located in the
8 resistivity anomaly footprints are of interest. Table 3-10 summarizes the spectral gamma
9 contaminant concentrations in the drywells within the resistivity anomaly zones.

10
11 The contaminant locations and concentration levels measured in the drywells in the C- 104/C-105
12 anomaly are distinctly different. First, in drywells 30-04-03 and 30-05-08 and borehole C4297,
13 relatively high concentrations of cesium-137 occur between 15 and 25 ft bgs. At these locations
14 and somewhat deeper (30 to 60 ft bgs), well defined cobalt-60 contamination zones are present.
15 Also, at C4297, a europium-154 peak coincides with the cesium-137 peak. At drywell 30-05-08,
16 a similar cesium-137/cobalt-60/ europium-154 pattern is evident. These locations, all between
17 tanks C-104 and C-105, are near waste transfer lines buried at similar depths as the cesium-137
18 peaks. This observation suggests one or more transfer line leaks. Second, the very high
19 concentration of cesium-137, beginning near the bottom of tank C-105, suggests a different leak
20 event. Finally, other drywells in the anomaly footprint indicate nominal levels of cesium-137
21 contamination only. This variety of contaminant distribution patterns supports the hypothesis
22 that the waste characteristics creating the resistivity anomaly are different from those
23 contaminants shown by spectral gamma measurements. The zones of high gamma-emitting
24 contamination may identify the location(s) of the leak event(s), but then the mobile contaminants
25 that are found by HRR have moved laterally and most likely deeper into the subsurface to cause
26 the existing anomaly.
27
28 At the tank C-108/C109 anomaly, neither of the drywells within the anomaly footprint contain
29 significant levels of gamma-emitting contamination. The closest indication of a source term is at
30 drywell 30-08-02, where cesium-137 and europium-154 peak at approximately 20 ft bgs,
31 suggesting another transfer line leak. Examination of more recent geophysical logging shows at
32 least 4 episodes of contamination in this drywell: one prior to 1976, between 1989 and 1997,
33 between 1997 and 2002, and between 2002 and 2006. In each episode, cobalt-60 appears to have
34 started at approximately 40 ft bgs and moved downward to approximately 80 ft bgs. Whether
35 this leak is related to the apparent anomaly just to the west is unclear.
36
37 Soil chemistry data from borehole C4297 can be used to estimate major aqueous species
38 porewater concentrations down to 160 ft bgs and may indicate the depth of the HRR anomaly in
39 the vadose zone at this location. In this borehole, elevated concentrations of nitrate (between
40 5 and 20 times background (Table 3-8 compared to Table 3-2) occur from approximately
41 130 ft bgs to the bottom of the borehole and are most concentrated between 135 and 160 ft bgs.
42 If the nitrate data at this location is a cause of a portion of the estimated resistivity anomaly and
43 represents a larger volume of tank waste contamination suggested by the anomaly footprint,
44 additional characterization data will be needed to support this hypothesis.
45
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Table 3-10. Spectral Gamma Measurements of Contaminants in Drywells and Borehole
C4297 Present in and Adjacent to the Resistivity Anomaly Areal Footprints

Resistivity Cs-137 Activity Co-60 Activity

Drywell/ Anomaly Depth Depth
Borehole (ohm-m) (ft bgs) (pCi/g) (ft bgs) (pCi/g) Comments

C-104/C-105 Anomaly

30-04-01 < 4.5 0-50 1-100 -- None Between C-104 and C-105

30-04-02 < 4.5 0-25 1-100 35-65 0.1-1 --

30-04-03 < 4.5 0-30 1-1000 25-50 0.1-10 Sharp Cs-137 peak at -23 ft bgs; Co may
extend deeper

30-04-04 < 6.5 0-55* 1-100 -- None Sharp Cs-137 peak at ~4 ft bgs;

30-04-05 < 4.5 0-55* 1-100 -- None Sharp Cs-137 peak at -12 ft bgs

30-04-08 < 4.5 0-50* 1-100 -- None Sharp Cs-137 peak at -18 ft bgs

30-04-12 < 4.5 0-10 1 42-47 0.1 Co-60 values very close to detection limit

30-05-04 -- 0-70* 1-100 -- None Maximum Cs-137 at surface

30-05-05 < 6.5 0-75 1-100 70-75 0.1-1 Maximum Cs-137 at 60-65 ft bgs

30-05-06 < 4.5 0-55* 1-10 -- None Cs-137 above background down to
drywell bottom (~58 ft bgs)

Two high activity Cs- 137 zones (>1 E+07
30-05-07 4.5 0-68 >i.o+07 30,65 0.1, 1 pCi/g at 35 and 42 ft bgs; ~IE+05 pCi/g at

47 to 62 ft bgs)

C4297 < 4.5 0-20 1-1000 40-65 0.1 to 1 Sharp Cs-137 peak at 15 ft bgs; Eu-154
peak coincident with the Cs-137 peak

30-05-08 < 4.5 0-50* 1-100 15, 35-50 0.1, 0.1 Eu-154 also present at 15-20 ft bgsto 1

30-05-09 < 6.5 0-65* 1-10 -- None --

30-07-05 < 4.5 -- Negligible - None Cs-137 shown at detection limit values

(~0.1 pCi/g)

C-108/C-109 Anomaly

Sharp Cs-137 peak at 20 ft bgs; Eu-154
30-08-02 None 0-25 1-1000 45-80 0.1-1 present at 20 ft bgs. Co-60 migrating

downward from 45 to 80 ft bgs

30-08-12 < 6.5 0-70* 1-5 -- None Possible lateral migration

30-09-06 -- -- -- 78-86 1-3 Possible lateral migration

30-09-07 None 1-10 1-10 80-85 0.1-1 --

30-06-10 -- -- -- 86-130 0.51 Downward migration of Co-60 from 86 ft
to drywell total depth

30-11-05 < 6.5 0-5 1-10 -- None --

Note:
*Contamination measurements below 20 ft are generally near detection limits and plausibly dragdown of shallower
contamination.
Shading represents drywells with anomalously high Cs-137.
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1 3.2.1.3 Estimated Vadose Zone Inventory near Tank C-105. Inventory estimates for
2 chemicals and radionuclides lost to the vadose zone were developed by integrating information
3 from historical tank farm records with recent field investigation data. To estimate inventory, the
4 following three parameters need to be known:
5
6 1) Volume of the leak loss event
7 2) Time of the leak
8 3) Composition of the tank supernate at the time of the leak.
9

10 No previous leak volume is identified in Haigh (2007) for this tank. However, based on past
11 geophysical logging, as well as the characterization data collected for this document, Field and
12 Jones (2005) postulated that a leak loss event took place near this tank and estimated the size of
13 the leak loss event to be 1,000 gal. The type of contamination observed in borehole C4297 is
14 consistent with Plutonium-Uranium Extraction (PUREX) Plant waste. Additionally,
15 contamination at depth was found during the installation of the dry monitoring wells in the
16 early 1970s. The known waste transfer activity in C tank farm associated with cesium recovery
17 processes for PUREX waste, numerous other transfer line leaks in the same time frame, and type
18 of contamination and observance of contamination at depth during the installation of dry
19 monitoring wells indicate that the leak loss event occurred in the late 1960s to early 1970s.
20 Using this information and historical tank farm records, including compilations of waste transfer
21 records (Anderson 1990, Agnew 1997), Corbin et al. (2005) estimated inventories for a waste
22 loss event of high-level PUREX waste from tank C-105. The mean inventory estimates shown in
23 Table 3-11 are approximately an order of magnitude lower than maximum inventory estimates
24 reported by Wood et al. 2003. Because of the difficulty in estimating leak losses to the vadose
25 zone, a process has been developed to estimate tank farm vadose zone inventories (Field et al.
26 2007) and, as a part of this process, it is expected that tank C-105 peak volume estimates and
27 associated inventories will be revised.
28
29 3.2.1.4 Conceptual Model of Past Release Events Causing Contamination near
30 Tank C-105. Conceptualization of the origin and evolution of tank waste contamination near
31 tank C-105 is constrained by limited vadose zone characterization data and the absence of
32 historical tank farm operations records that identify a specific tank waste loss event that clearly
33 relates to the observed contamination. As described in the summary of drywell history around
34 tank C-105 (DOE/GJO 1998a) the first indication of deep vadose zone contamination occurred
35 following the completion of drywell 30-05-07 in July 1974. This drywell (and others nearby)
36 was completed to better understand shallower contamination that had been observed in several
37 adjacent drywells completed in 1972. In particular, an incidence of increased gamma activity in
38 one of these drywells (30-04-02) occurred at approximately 40 ft bgs in March 1974. Thus, there
39 was concern that the inferred contaminant migration might be indicating significant waste loss
40 into the subsurface.
41
42
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Table 3-11. Inventory Estimate near Tank C-105

Leak Volume = 1 kgal or 3,785 L

Leak Date - Late 1960s to early 1970s

Analyte kg Analyte Ci Analyte Ci

Na 1.05E+02 H-3 4.19E-02 Ra-226 3.50E-08

Al 6.52E+00 C-14 5.OOE-03 Ra-228 1.73E-06

Fe 3.75E-01 Ni-59 2.70E-03 Ac-227 2.46E-07

Cr 1.42E+00 Ni-63 2.58E-01 Pa-231 1.41E-06

Bi 2.21E-03 Co-60 4.57E-02 Th-229 1.75E-08

La 9.23E-10 Se-79 7.24E-04 Th-232 3.51E-08

Hg 7.25E-04 Sr-90 8.99E+00 U-232 1.87E-06

Zr 2.70E-04 Y-90 9.OOE+00 U-233 1.13E-04

Pb 2.35E-01 Zr-93 4.31E-02 U-234 3.77E-05

Ni 3.65E-0I Nb-93m 3.41E-02 U-235 1.57E-06

Ag 9.63E-05 Tc-99 2.26E-01 U-236 1.27E-06

Mn 1.99E-02 Ru-106 7.98E-08 U-238 3.29E-05

Ca 5.14E-0I Cd-1 13m 5.OOE-02 Np-237 7.84E-04

K 9.24E-0I Sb-125 1.38E-02 Pu-238 9.98E-04

NO3  1.14E+02 Sn-126 3.04E-03 Pu-239 1.60E-02

NO2  3.77E+01 1-129 8.85E-05 Pu-240 4.25E-03

CO3  1.63E+01 Cs-134 7.25E-04 Pu-241 5.23E-02

PO4  2.01E+00 Cs-137 6.21E+02 Pu-242 4.53E-07

SO 4  1.45E+01 Ba-137m 5.86E+02 Am-241 1.88E-02

Si 6.56E-01 Sm-151 1.01E+01 Am-243 1.23E-05

F 8.33E-02 Eu-152 2.41E-03 Cm-242 4.41E-05

C1 2.86E+00 Eu-154 1.80E-01 Cm-243 1.78E-06

CCL4  O.OOE+00 Eu-155 8.14E-02 Cm-244 4.40E-05

Butanol 6.47E-01 -- -- -- --

TBP O.OOE+00 -- -- -- --

NPH O.OOE+00 -- -- -- --

NH3 5.03E-01 -- -- -- --

Fe(CN)6  O.OOE+00 -- -- -- --

U-Total 9.86E-02 -- -- -- --

(from Corbin et al. 2005)
Note: This inventory section will be updated as the leak evaluation process proceeds.

1
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1 At drywell 30-05-07, completed in the summer of 1974, detector saturation was encountered
2 between 35 and 42 ft and 58 and 60 ft bgs during drywell completion. Thus, it was clear that this
3 contamination was present in the vadose zone prior to July 1974. Later characterization efforts
4 (DOE/GJO 2000c) showed that detector saturation was caused by cesium-137 concentrations on
5 the order of 1E+07 pCi/g in the shallower zone and 1E+05 pCi/g in the deeper zone. Around the
6 detector saturation zones, lower concentrations of cesium-137, cobalt-60, europium-152,
7 europium-154, and uranium-235 were also measured as deep as 66 ft bgs, near the drywell
8 bottom. Detector saturation levels were not encountered at any other nearby drywell. Instead, in
9 some nearby drywells, cesium-137 concentrations peaked between 15 and 25 ft bgs but did not

10 exceed 1,000 pCi/g. Occasionally, at lower depths, the only contaminants measured above
11 detection levels were cobalt-60 (up to 10 pCi/g) and cesium-137 (up to 100 pCi/g).
12
13 Based on the drywell data, two conceptual models have been proposed. The first conceptual
14 model (Brodeur 1993) is that a transfer line between tanks C-104 and C-105 (e.g., the cascade
15 line) leaked and Cs-137 in the waste migrated from the transfer line (approximately 15 to
16 20 ft bgs) down to the tank bottom and below (approximately 40 to 65 ft bgs). The second
17 conceptual model is that tank C-105 leaked near drywell 30-05-07. In the following discussion
18 we propose that the available data are more consistent with the tank leak model to explain the
19 deep vadose zone contamination. The conceptual model was also theorized but could not be
20 substantiated in Brodeur (1993). The bases for this preference are the following:
21
22 0 Water-leach chemistry data and spectral gamma data from borehole C4297

23 0 Comparison of spectral gamma data between local drywells

24 0 Comparison of contaminant distribution in C4297 with that in characterization
25 boreholes drilled through tank waste contaminated vadose zone soils at other tank
26 farms.

27
28 In addition to the deep contamination, shallow contamination between the ground surface and the
29 tank bottom was measured in C4297 sediments, suggesting a separate tank waste discharge
30 event. These contaminant characteristics are similar to contaminant distributions found at other
31 nearby drywells and indicate waste release from a nearby shallow transfer line. A conceptual
32 model for this event is also discussed below.
33
34 Borehole C4297 was completed in 2005 to provide additional insight into the nature and extent
35 of waste contamination associated with the high cesium-137 contamination. To accomplish this
36 objective, C4297 was drilled approximately 9 ft from drywell 30-05-07, as close as reasonably
37 possible, and extended to approximately 190 ft bgs, well below the 70-ft-bgs drywell bottom, to
38 determine the vertical penetration of this plume. Sediment leaching data (see Section 3.2.1.2)
39 provided additional information about the concentrations and distributions of other contaminants
40 typically present in tank waste that cannot be detected by spectral gamma analyses. These data
41 are considered in conjunction with the drywell 30-05-07 data, as well as data from other nearby
42 drywells. Both shallow and deep contamination was measured in borehole C4297.
43
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1 Three distinct depth intervals were noted in the C4297 sediments that have been contaminated or
2 otherwise influenced by the addition of waste fluids. These intervals were between 10 and
3 20, 40 and 60, and 135 and 190 ft bgs. The perturbed chemistry of sediments in the two deeper
4 intervals are interpreted as having been created largely by a leak from tank C-105. The patterns
5 of multi-contaminant distribution observed in these depth intervals are consistent with those
6 measured in every characterization borehole completed to date that has passed through a vadose
7 zone area contaminated by a reliably known tank leak, including the waste losses from tanks
8 SX- 115, SX-108, BX-102, and T-106. These characterization data were documented in previous
9 FIRs (e.g., Knepp [2002a] for leaks in tanks SX- 115 and SX-108, Knepp [2002b] for leak in tank

10 BX-102, and Myers 2005 for the leak in tank T-106). The underlying hypothesis that explains
11 commonality of behavior over discrete contaminated depth intervals is the shared chemistry of
12 tank wastes and similarity of ambient vadose zone geochemistry at the various SST WMAs.
13 Because of these commonalities, similar reactions and contaminant migration processes occur in
14 the vadose zone areas contacted by tank waste. This hypothesis has been discussed in previous
15 FIRs (cited above) and is restated here as the strongest explanation for the origin of vadose zone
16 contamination underlying tank C-105.
17
18 In the shallower of the two affected depth intervals just below the tank bottom between 40 and
19 60 ft bgs, two characteristics in water leach chemistry indicate the results of initial tank waste
20 interactions with the vadose sediments and porewater. First, the elevated pH zone at 40 to 50 ft
21 bgs indicates the effect of high pH waste water reacting with lower pH ambient porewater
22 leading to an intermediate pH value. The fact that elevated pH levels are still present in this
23 depth interval and not at lower depths suggests that tank fluids entered the vadose zone at this
24 location when they would have been most caustic and more time is needed to complete the
25 buffering process. At greater distances from the entry point both laterally and vertically, changes
26 in the ambient porewater pH were not as drastic and less buffering reactions were needed to
27 restore ambient soilwater pH conditions.
28
29 Second, those tank waste constituents that were chemically reactive tended to sorb onto soil
30 minerals in this zone. In these sediments, the dominant sorbing constituent is sodium (81 to
31 130 gg/g between 40 and 60 ft bgs, compared to approximately 10 gg/g elsewhere in these
32 sediments). An accompanying reaction that occurs with the influx of high sodium concentrations
33 is displacement of natural divalent cations (e.g., calcium, magnesium) by sodium on mineral
34 surface sorption sites. The divalent cations then migrate, leaving depleted concentrations in this
35 zone and an enriched zone at greater depth. This process is indicated in these sediments
36 (e.g., water extract calcium is less than 2 pg/g between 40 and 60 ft bgs, 25 to 30 pg/g at
37 approximately 135 ft bgs and approximately 5 to 10 pg/g elsewhere).
38
39 Frequently, elevated cesium-137 concentrations are also coincident with elevated pH and
40 enriched sodium, but not in this case. Cesium-137 is elevated in drywell 30-05-07 (up to 107
41 pCi/g) between 40 and 65 ft bgs, which is approximately 9 ft from borehole C4297 and closer to
42 the presumed point of entry near the tank perimeter. This suggests that sodium distribution was
43 more widespread than cesium-137 in sediments contacted by this tank leak because of a much
44 higher mass of sodium in any given waste volume. Both constituents are removed from solution
45 during migration, but cesium-137 is removed more quickly. The apparent limited distribution of
46 cesium-137 also suggests a relatively small waste volume. In contrast, high cesium-137 has been
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1 measured at several drywells over a distance of approximately 25 ft around tank T-106, where
2 115,000 gal of waste leaked near the tank perimeter (Myers 2005). The extent of cesium-137
3 near tank C-105 is not precisely known because the closest measurements are no better than 9 ft.
4 Also, some unmeasured distribution underneath the tank is likely. There may be an indication of
5 the edges of the cesium-137 contamination plume at drywells 30-05-05 and 30-05-08, where
6 slight increases in cesium-137 (up to 100 pCi/g) are observed at approximately 60 ft bgs.
7 Despite the relatively hypothesized waste volume, sodium mass would greatly exceed that of
8 cesium-137, permitting a relatively greater distribution in the sediments contacted by the waste
9 fluid.

10
11 Elevated water-extract concentrations were also measured in sediments near the tank bottom,
12 including fluoride, carbonate, uranium, nitrate, technetium-99, molybdenum, and cobalt-60. Of
13 these contaminants, fluoride, carbonate, and uranium can be naturally occurring rather than
14 additions from tank waste. Greater water-extractable concentrations of fluoride, carbonate, and
15 uranium can be explained by local elevated pH conditions imposed by caustic waste fluid mixing
16 with less alkaline natural water that partially dissolve existing minerals and create new aqueous
17 species (e.g., elevated pH increases the availability of carbonate species that can associate with
18 uranium to form mobile aqueous anionic complexes). For uranium, gamma energy analysis
19 measurements for total uranium in these sediments versus sediments at other depth show no
20 indication of abnormally high uranium content, suggesting low or no uranium contributions from
21 the waste fluids. Also, measurements for uranium isotopes found no U-236 activity. This
22 isotope, when present, is a clear indicator of irradiated fuel-derived uranium. Its absence
23 suggests this uranium is largely, if not entirely, natural.
24
25 The other contaminants (nitrate, technetium-99, molybdenum, and cobalt-60) are not considered
26 to be constituents in the leaked tank waste that created the remnant elevated pH and enriched
27 sodium zone. Instead, a shallower waste transfer line source for these constituents is indicated
28 because of their greater mobility with respect to sodium. This separate leak event is discussed at
29 the end of this section.
30
31 In the deeper contamination zone below 130 ft bgs, markers of additional tank C-105 leak waste
32 migration following the initial leak and shallow waste distribution event are apparent. Waste
33 constituents remaining in the migrating fluid are largely nonreactive. Nitrate and technetium-99
34 are the primary mobile constituents. Also, mobilized divalent cations will migrate for some
35 distance. Water-extract nitrate concentrations between 3 and 20 pg/g are present between
36 134 and 196 ft bgs, with the highest concentrations (11 to 20 pg/g) occurring between 134 and
37 161 ft bgs (see Table 3-9). The technetium-99 concentration and distribution pattern are similar,
38 with maximum concentrations (2.2 to 8.4 pCi/g) occurring between 134 and 155 ft bgs and lower
39 concentrations (0.4 to 0.9 pCi/g) between 155 and 160 ft bgs (see Table 3-10).
40
41 Other anomalies in this deep zone are elevated water-leachable concentrations of sulfate and
42 chloride (1 to 10 times ambient values at borehole 299-E33-338 for chloride and 5 to 6 times
43 ambient values for sulfate). Whether these elevated values represent tank waste additions,
44 natural variation in the sediments, or redistribution of natural constituents because of interaction
45 with tank waste is unclear. It is notable that concentrations of water-leachable chloride and
46 sulfate above 130 ft bgs are uniformly lower than those below 130 ft bgs (up to a factor of 10)
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1 and lower than the average ambient values at borehole 299-E33-338. This observation may
2 indicate redistribution of these species as a result of interaction of tank fluids with vadose zone
3 soils.
4
5 The separation between the two contaminated depth intervals is interpreted to approximate the
6 distance that the main mass of waste fluid has traveled subsequent to the leak event because of
7 local recharge conditions. A convenient separation can be approximated by the depths of water
8 extracted peak sodium/elevated pH versus technetium-99/nitrate concentrations; in this case,
9 approximately 100 vertical ft. Knowing that the tank waste loss event occurred at least 30 yr

10 ago, 100 ft of vertical descent for the center mass of the waste fluid is plausible.
11
12 Overall, the cumulative data set supports the initial loss of tank waste near the bottom of tank
13 C-105 at some time prior to 1974, followed by subsequent migration deeper into the vadose
14 zone. Assuming the tank did leak, the timing and the volume of the leak cannot be well
15 quantified. Liquid level drops of approximately 36 in. were recorded between 1963 and 1967 in
16 the tank and were attributed to evaporation caused by high-heat waste stored in the tank at that
17 time. A small leak could have been occurring simultaneously that would not have been observed
18 without corroborating evidence, which does not appear to be available. For example, the
19 30-05-07 drywell data provide no real-time information because the drywell was drilled after the
20 postulated leak event. The leak volume does not appear to be large, given that only one drywell
21 shows the high cesium-137 concentrations and the C4297 borehole data farther constrain the
22 extent of cesium-137 distribution. The high cesium-137 zone may extend further under the tank,
23 but no data are available to quantify additional contamination. The facts that tank C-105
24 continued to operate and receive waste liquids for several years after 1974, and no subsequent
25 subsurface losses were measured, suggest that a tank structural failure was small enough to seal
26 itself.
27
28 Also, the data set provides no support for loss of waste from a shallow transfer line that can be
29 associated with the deep contamination. In particular, some mechanism is necessary to
30 temporarily mobilize highly concentrated cesium-137 sufficiently to permit 25 to 30 ft of vertical
31 migration between a transfer line and the tank bottom. The only known instance of significant
32 cesium-137 mobilization in the vadose zone occurred in the vicinity of tanks SX-107, SX-108,
33 and SX-109 where leaked waste fluids were unusually sodium rich (perhaps 16 M as opposed to
34 0.7 to 3.3 M in fluids leaked from C-105 [Corbin et al. 2005]). An extensive laboratory
35 investigation by Pacific Northwest National Laboratory staff and described in the Knepp 2002a
36 FIR demonstrated that the extreme sodium concentrations in SX tank fluids were needed to
37 prevent normal cesium-137 sorption on soil mineral surfaces and thereby delay cesium-137
38 sorption in the vadose zone until separation from extremely sodium-rich fluids occurred. As a
39 result, extensive cesium-137 migration occurred. Historical records of waste types present in
40 tank C-105 indicate no source term with extreme sodium concentrations, and the necessary levels
41 of sodium concentration are clearly not present in C4297 sediments. For example, maximum
42 water-leach sodium concentrations in the C4297 sediments are approximately 100 pig/g. In
43 comparison, maximum sodium concentrations from the slant borehole sediments under tank
44 SX-108 were in the range of 2,000 to 20,000 pg/g (Serne et al. 2001).
45
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1 Separate from the deep contamination discussed above, shallow contamination is present that
2 indicates a separate tank-related fluid loss event. Spectral gamma data at C4297 (see
3 Figure 3-11) show a limited zone of cesium-137 contamination between 10 and 20 ft bgs, with a
4 sharp peak (approximately 1,000 pCi/g) at approximately 14 ft bgs. Coincident with the
5 cesium-137 is europium-154 contamination that also peaks (approximately 150 pCi/g) at
6 approximately 14 ft bgs. This is suggestive of a point source contamination, such as a pipeline.
7 A 2-in. inlet line V103 that connects to tank C-105 lies a few feet northeast from borehole C4297
8 at a depth of 13.6 ft bgs. At greater depth, cobalt-60 (up to 0.5 pCi/g) is present between 40 and
9 65 ft bgs. This pattern of spectral gamma data is very similar to that at drywell 30-05-08

10 (Figure 3-13), where cesium-137 and europium-154 peaks coincide approximately 16 ft bgs, and
11 cobalt-60 contamination occurs from 35 ft bgs to the bottom of the drywell (approximately
12 50 ft bgs). Spectral gamma data at other drywells also show shallow cesium-137 peaks and
13 underlying cobalt-60 contamination. These data indicate that the drywells are located near
14 transfer lines that have leaked. The cesium-137 and europium-154 then tend to sorb quickly in
15 adjacent soils, while cobalt-60, being generally more mobile than cesium-137 and europium-154,
16 migrates deeper into the subsurface. Multiple leaks appear to have occurred in this area because
17 the gamma data are not identical (e.g., europium-154 occurs intermittently in these drywells).
18
19 In addition to cobalt-60 below the tank bottom, other contaminants exist that are likely from the
20 same or similar sources. Coincident with cobalt-60, elevated water-extracted technetium-99 and
21 molybdenum are also present and plausibly derived from the same leak event. Technetium-99
22 (0.14 to 2.6 pCi/g) is present between 40 and 66 ft bgs, with the largest concentrations between
23 61 and 66 ft bgs (see Table 3-9). The collocation of cobalt-60 and technetium-99 is consistent
24 with the known high mobility of both species. The only difference is that maximum cobalt-60
25 concentrations are somewhat higher between 50 and 60 ft bgs, suggesting that cobalt-60 is
26 slightly reactive with the vadose zone soils, whereas technetium-99 tends not to be. It is
27 important to note that this zone of technetium-99 is distinct from the deeper technetium-99
28 contaminated zone discussed above and is approximately 10 times less concentrated. A shallow
29 intermittent zone of elevated nitrate (5 to 10 pg/g) is also present between 66 and 114 ft bgs,
30 which does not match well with the elevated cobalt-60/technetium-99 concentration interval.
31 This offset is unusual, and reasons for it are unclear. Also, unlike technetium-99, nitrate
32 concentrations in the shallower depth interval are comparable to those in the deeper interval.
33
34 At least two waste sources initiating at different starting depths and likely different times in the
35 vadose zone are inferred from these observations, consistent with a tank leak event and at least
36 one transfer line leak event. This hypothesis also explains the apparent incongruity of a high pH
37 and elevated sodium concentration zone overlapping a cobalt-60/technetium-99 contaminated
38 zone. Given the relative differences in mobility between sodium and technetium-99, collocation
39 of peak concentrations after years in the vadose zone is not chemically feasible. The fact that
40 cobalt-60 and molybdenum are not present with the deeper technetium-99 contamination also
41 suggests a different waste stream.
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Figure 3-13. Spectral Gamma Analyses of Drywell 30-05-081
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3
4 3.2.2 Nature and Extent of Contamination near the 241-C-152 Diversion Box

5 Characterization data pertinent to the tank waste release from pipeline V122 west of C tank farm
6 in 1969 are summarized in this section. The types of available data include sediment sample
7 analyses from 20 vertical direct-push probe holes that surround the UPR-200-E-82 location and
8 gunite cap covering the pipe leak and six slanted direct-push probe holes that were directed
9 underneath the cap from peripheral locations. These data are taken from a sediment

10 characterization report (Brown et al. 2007) that provides a more detailed description and
11 discussion of the data.
12
13 Integration of this information leads to the following:
14
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1 Water extracts from recovered vadose zone samples were routinely enriched in nitrate
2 and sodium with respect to water extracts from ambient sediments collected at a site
3 not contacted by tank waste (water-extract data from subunit H2 of the Hanford
4 formation sediments collected at borehole 299-E33-338 south of the B tank farm are
5 used for comparison). In numerous instances, pH values are also more alkaline.
6 These observations indicate that essentially the entire area investigated by these
7 direct-push samples have been contacted by alkaline enriched nitrate and sodium
8 fluids.

9 * Vertical probe hole data show two distinct near-surface areas (10 to 20 ft bgs)
10 contaminated by water-leachable technetium-99 (up to 3.3 pCi/g dry sediment) and
11 water-leachable Hanford process uranium (up to 0.77 pg/g dry sediment). These
12 areas are just to the southwest and northeast of the UPR-200-E-82 leak location and
13 may indicate the lateral extent of the leak. Water-extract data for all the direct-push
14 sediment samples show varying concentrations of alkalinity and enrichment in
15 sodium and nitrate.

16 * Slant probe hole data closest to the UPR-200-E-82 leak location and sampled at the
17 greatest depth (approximately 80 ft bgs) show maximum and coincident water-
18 extractable technetium-99 (10 to 30 pCi/g dry sediment) and nitrate (10 to 20 pg/g
19 dry sediment).

20
21 Key observations:
22
23 * From these observations, it is concluded that the UPR-200-E-82 tank waste fluids
24 have descended to at least 80 ft bgs since the leak event in 1969. Conversely,
25 estimates of the lateral extent of the leaked fluid are less certain. The more
26 contaminated zones to the southwest and northeast of the breached pipeline location
27 are consistent with lateral spreading of that leak, but may also be an indicator of
28 separate leak events. Both of these locations are close to diversion boxes and
29 associated extensive pipeline infrastructure typical of diversion boxes. Given the
30 ubiquitous sodium and nitrate enrichment in water extracts from sediments
31 throughout the sampled area, multiple losses of waste fluids are plausible. Also,
32 separate leak events are strongly indicated by gross and spectral gamma data from
33 three drywells (Figure 3-14) located near these diversion boxes. At these locations,
34 elevated gamma counts have been measured between 8 and 20 ft bgs, a depth interval
35 that includes numerous waste transfer lines associated with the diversion boxes.

36
37 3.2.2.1 Construction and Sampling of Direct-Push Vertical and Slanted Probe Holes.
38 Twenty vertical probe holes were constructed in a rough circle approximately 120 ft in diameter
39 that surrounded the location of the unplanned release (UPR-200-E-82) of tank waste from a
40 pipeline approximately 12 ft bgs near diversion box 241-C-152 (see Figure 3-14). The probe
41 holes were constructed by driving casing into the subsurface with a hydraulic hammer unit
42 attached to a backhoe, with the depth of penetration ranging from 30 to 60 ft bgs. The probe
43 holes were logged for moisture content and gross gamma and spectral gamma properties to
44 determine zones that were most likely to contain contamination (Randall and Price 2007). After
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review of these data, a single depth interval of approximately 1.5 ft was selected at each probe
hole and a core was collected at that depth interval from a subsequent probe hole drilled close to
the initial borehole. The retrieved sediments were analyzed for chemical and physical properties.

Figure 3-14. Vertical and Slant Probe Holes around UPR-200-E-82 Leak Location
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Following the completion of the vertical probe hole emplacement and characterization campaign,
three pairs of slant probe holes were completed at locations northwest, southeast, and northeast
of the pipe leak location. The slant probe holes were started near vertical probe hole locations
and angled toward the failed pipeline at 30, 45, or 60 degrees. Up to three 2-ft-long cores and
occasional grab samples from the drive shoe at the base of the collected cores were taken from
each of the slant probe holes. The location and physical properties of sediments collected from
the direct-push probe holes are listed in Tables 3-12 and 3-13.
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I
Table 3-12. Moisture and Lithology of Vertical Probe Hole Sediment Samples (2 pages)

Probe Hole Mid-Depth Lab Moisture Observed Core Lithology
Sample Number Number (ft bgs) Content (%) Moisture (see Appendix B)

S05001-lA C4406 12.29 10.7 Slightly moist to Medium to coarse sand
Moist

S05001-1 (grab) C4406 12.83 3.29 Slightly moist to Medium to coarse sandmoist

S05001-2B C4408 9.88 10.4 Moist Fine sandy silt to medium to
coarse sand

S05001-2A C4408 10.63 10.4 Slightly moist to Silty fine sand
moist

S05001-3B C4404 20.38 2.68 Dry to slightly Fine to coarse sand, calcareousmoist

S05001-3A C4404 21.13 4.59 Dry to slightly Silty fine to coarse sandmoist

S05001-4B C4410 21.8 4.3 Slightly moist to Interstratified silty fine sand to
moist medium coarse sand

S05001-4A C4410 23.38 9.27 Moist Interstratified silty fine sand to
medium to coarse sand

S05001-5B C4414 24.13 5.77 Slightly moist to Interstratified silty fine sand
moist and fine-coarse sand

S05001-5A C4414 24.8 9.54 Moist Silty fine-coarse sand, poorly
sorted

S05001-6B3 C4412 13.88 2.71 Slightly moist Pebbly sand to medium to
coarse sand

S05001-6A-1 C4412 14.63 11.9 Moist Laminated fine sand

S05001-6A-2 C4412 14.63 2.81 Slightly moist Medium to coarse sand

S05001-7B3 C4422 11.88 12.1 Moist Medium sand, laminated, very
well sorted

S05001-7A C4422 12.63 7.52 Moist Fine-medium sand

50501-8 C420 1.3 2.2 Slightly moist toS05001-8B C4420 13.3 12.2 S moist Pebbly sand to silty fine sand

S05001-8A C4420 16.88 9.29 Moist Silty fine sand to medium to
coarse sand

S05001-9B C4418 17.63 12.6 Moist Fine-medium sand, laminated

S05001-9A C4418 18.3 7.47 Moist Fine-medium sand, laminated

S05001-10B C4416 11.88 4.06 Slightly moist Pebbly fine-coarse sand

S05001-10A C4416 12.63 18.3 Moist Silty fine sand

S05001-11B C4432 20.77 13.5 Slightly moist to Silty fine sand to fine-coarse
moist sand

S05001-11A C4432 21.34 9.54 Slightly moist to Silty fine-coarse sand to coarse
moist sand

S05001-12A C4440 6.7 6.82 Moist Fine sand over silty fine sand,
laminated, oxidized
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Table 3-12. Moisture and Lithology of Vertical Probe Hole Sediment Samples (2 pages)

Probe Hole Mid-Depth Lab Moisture Observed Core Lithology
Sample Number Number (ft bgs) Content (%) Moisture (see Appendix B)

S05001-12 (grab) C4440 7.1 22 Not logged Not logged

S05001-13B C4445 6.63 5.65 Moist Silty fine sad laminated,

S05001-13A-1 C4445 7.13 7.87 Moist Silty fine sad laminated,

S05001-13A-2 C4445 7.13 22.1 Moist Fine sandy silt, laminated,
reduced

S05001-14B C4438 13.88 11.7 Slightly moist to Silty fine sand
moist

S05001-14A C4438 14.63 9.81 Slightly moist Medium to coarse sand

S0500 1-14A Dup C4438 14.63 8.89 Slightly moist Medium to coarse sand

S05001-15B C4448 17.38 3 Dry to moist Pebbly sand to silty fine sand

S05001-15A C4448 18.13 8.08 Slightly moist to Medium to coarse sandMoist

S05001-17B C4436 16.38 2.44 Dry Pebbly sand

S05001-17A C4436 17.13 9.04 Moist Slightly silty fine-coarse sand,
oxidized

S05001-18B C4434 13.88 8.47 Slightly moist to Silty fine sand to medium to
moist coarse sand

Dry to slightly Medium to coarse sand to
S05001-18A C4434 14.63 4.73 moist pebbly sand, significant color

change

S05001-19B C4428 15.3 2.71 Slightly moist Pebbly sand

S05001-19A C4428 18.38 17 Slightly moist to Fine sandy silt, coarse sand,
moist and silty fine-medium sand

S05001-19A Dup C4428 18.38 16.7 Slightly moist to Fine sandy silt, coarse sand,
moist and silty fine-medium sand

Sandy pebble gravel over
S05001-20A C4426 6.06 8.45 Dry to moist interstratified silty sand and

medium to coarse sand

S05001-20 (grab) C4426 6.73 17.9 Not logged Not logged

S05001-21B-1 C4430 6.73 10.8 Moist Silty fine sand

S05001-21B-2 C4430 18.88 8.11 Moist Medium to coarse sand

S05001-21A C4430 18.88 6.53 Dry to moist Silty fine-coarse sand to coarse
sand
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Table 3-13. Moisture and Lithology of Slant Probe Hole Sediment Samples (3 pages)

Slant Angle Corrected Lab
Probe (degrees Slant Mid- Vertical Mid Moisture Observed

Sample Hole from Dept h Depth Content Core Lithology
Number Number horiz.) (ft bgs) (ft bgs) (%) Moisture (see Appendix B)

Slightly Very basaltic fine to
B1HY35C C5104(-1) 45 13.75 9.7 6.4 moist coarse sand to muddy

mst gravelly sand (slough?)

B1HY35B C5104(-1) 45 14.25 10.1 5.6 Slightly Fine to coarse sand
moist

B1HY35A C5104(-1) 45 14.75 10.4 6.3 Slightly Fine to coarse sandmoist

BgHY35 C5104(-1) 45 15.25 10.8 5.4 Slightly Fine to coarse sand
(grab) mit Fine to coarse sand

B1HY36C C5104(-2) 45 108.75 76.9 6.9 Slightly Fine to coarse sandmoist

B1HY36B C5104(-2) 45 109.25 77.2 3.4 Slightly Fine to coarse sandmoist

BIHY36A C5104(-2) 45 109.75 77.6 2.7 Slightly Fine to coarse sand
moist

B1HY36 C5104(-2) 45 110.3 78 2.8 Slightly Slightly pebbly coarse
(grab) moist sand

Slightly Slightly pebbly fine to
B1JFP2B C5105(-1) 30 13.75 6.9 12.4 moist medium sand,

calcareous

BIJFP2A C5105(-1) 30 14.25 7.1 8.6 Slightly Fine to coarse sand, very
moist basaltic

BIJFP2 C5105(-1) 30 14.75 7.4 11.8 Slightly Fine to coarse sand to
moist silty fine sand

B1JFP3C C5105(-2) 30 26.25 13.1 5.6 Slightly Muddy gravelly sandmoist

B1JFP3B C5105(-2) 30 26.75 13.4 9.4 Slightly Fine sand, weathered?

B1JFP3A C5105(-2) 30 27.25 13.6 6.3 Slightly Fine to very coarse sandmoist

B1JFP3 C5105(-2) 30 27.8 13.9 6.6 Slightly Fine to very coarse sand
(grab) moist

B1JFP4C C5105(-3) 30 83.25 41.6 3.3 Dry Coarse sand

B1JFP4B C5105(-3) 30 83.75 41.9 2.9 Dry Coarse sand

B1JFP4A C5105(-3) 30 84.25 42.1 2.9 Dry Coarse sand

B1JFP4 C5105(-3) 30 84.75 42.4 2.8 Dry Coarse sand
(grab)

Slightly Pebbly muddy sand
B1HY30C C5106(-1) 60 18.75 16.2 7.4 moist (slough?) to silty fine

sand
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Table 3-13. Moisture and Lithology of Slant Probe Hole Sediment Samples (3 pages)

Slant Angle Corrected Lab
Probe (degrees Slant Mid- Vertical Mid Moisture Observed

Sample Hole from Dept h Depth Content Core Lithology
Number Number horiz.) (ft bgs) (ft bgs) (%) Moisture (see Appendix B)

B1HY30B C5106(-1) 60 19.25 16.7 7 Slightly Silty fine sandmoist Sitfiesn

B1HY30A C5106(-1) 60 19.75 17.1 8.3 Slightly Silty fine sand

B1HY30 C5106(-1) 60 20.25 17.5 7 Slightly Fine to coarse sand
(grab) moist Fietcoresn

BIHY31C C5106(-2) 60 90.25 78.2 5.5 Slightly Muddy sand (slough) to
moist coarse sand

B1HY31B C5106(-2) 60 90.75 78.6 3 Slightly Coarse sand
moist

BIHY31A C5106(-2) 60 91.25 79 2.9 Slightly Slightly pebbly coarse
moist sand

B1HY31 C5106(-2) 60 91.75 79.5 1.7 Slightly Slightly pebbly coarse
(grab) moist sand

B1HY32C C5107(-1) 45 17.25 12.2 8 Slightly Slightly muddy sandmoist Slgtymdysn

B1HY32B C5107(-1) 45 17.75 12.5 9.1 Slightly Medium sand, laminated

B1HY32A C5107(-1) 45 18.25 12.9 14.3 Slightly Medium sand, laminatedmoist

B1HY32 C5107(-1) 45 18.75 13.3 11.4 Slightly Medium sand, laminated
(grab) moist with silty sand lens

BIHY33C C5107(-2) 45 22.75 16.1 6.9 Slightly Muddy gravelly sand
moist (slough?)

B1HY33B C5107(-2) 45 23.25 16.4 5.4 Slightly Coarse sandmoist

B1HY33A C5107(-2) 45 23.75 16.8 7.3 Slightly Coarse sandmoist

B1HY33 C5107(-2) 45 24.25 17.1 3.8 Slightly Coarse sand(grab) moistCoresn

BIHY34C C5107(-3) 45 59.25 41.9 3.8 Slightly Slightly muddy sand
B1HY34B C5107(-3) 45 59.25 41.9 3.8 moist (slough?)

B1HY34B C5107(-3) 45 59.75 42.2 2.7 Slightly Coarse sandmoist

B1HY34A C5107(-3) 45 60.25 42.6 2.5 Slightly Coarse sand
moist

B1HY34 C5107(-3) 45 60.75 43.0 I.S. Slightly Coarse sand
(grab) moist Cobbs sand

B1HY25C C5108(-1) 60 28.25 24.5 5.5 mishtl (ebysough)u
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Table 3-13. Moisture and Lithology of Slant Probe Hole Sediment Samples (3 pages)

Slant Angle Corrected Lab
Probe (degrees Slant Mid- Vertical Mid Moisture Observed

Sample Hole from Dept h Depth Content Core Lithology
Number Number horiz.) (ft bgs) (ft bgs) (%) Moisture (see Appendix B)

B1HY25B C5108(-1) 60 28.75 24.9 2.5 Slightly Very coarse sand
moist Vr oresn

B1HY25A C5108(-1) 60 29.25 25.3 4.8 Slightly Coarse sand
moist

BgHY25 C5108(-1) 60 29.75 25.8 8.3 Slightly Coarse sand
(grab) moistCoresn

BIHY26C C5108(-2) 60 66.25 57.4 3.9 Slightly Coarse to very coarse
moist sand, Fe oxide

BIHY26B C5108(-2) 60 66.75 57.8 2.4 Slightly Coarse to very coarse
moist sand

BIHY26A C5108(-2) 60 67.25 58.2 2.4 Slightly Coarse to very coarse
moist sand

B1HY26 C5108(-2) 60 67.75 58.7 1.9 Slightly Coarse to very coarse
(grab) moist sand

B1HY27B C5109(-1) 45 15.25 10.8 I.S. Lost core Lost core

B1HY27A C5109(-1) 45 15.75 11.1 13.3 Moist Pebbly finato medium

BgHY27 C5109(-1) 45 16.25 11.5 17.7 Moist Fine to medium sand
(grab)

B1HY28C C5109(-2) 45 31.25 22.1 4 Slightly Pebbly coarse sand

BIHY28B C5109(-2) 45 31.75 22.4 2.4 Slightly Coarse to very coarse
moist sand

B1HY29C C5109(-3) 45 45.25 32 4.6 Slightly Coarse sandmoist

B1HY29B C5109(-3) 45 45.75 32.3 2.7 Slightly Coarse sandmoist

B1HY29A C5109(-3) 45 46.25 32.7 2.7 Slightly Coarse sandmoist

BIHY29 C5109(-3) 45 46.75 33.1 2.5 Slightly Coarse to very coarse
(grab) moist sand

Notes:
I.S. = insufficient sample

3.2.2.2 Summary of Sediment Characterization Data from Vertical and Slant Boreholes.
The sediments are composed predominantly of sands that are intermittently stratified by fine-
grained, silty sand. The predominant sand content suggests that the H2 subunit of the Hanford
formation was sampled rather than the more gravel rich HI subunit. Higher moisture contents
(> 11 wt%) were measured in the finer-grained silty sediments, most frequently collected in the
south, east, and north portions of the sampled domain. When neutron moisture logs from the
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1 probe holes are considered altogether and with moisture-content measurements in collected
2 sediments, it appears that four sandy sublayers exist that are separated by these moisture-rich
3 silty layers that are interpreted to be largely continuous across the sampled area. If so, these
4 subunits dip to the northeast and also thicken slightly in that direction. This interpretation of fine
5 structure is consistent with the formation of slackwater beds formed at the end of flood cycles in
6 the Cold Creek flood bar, a larger regional feature that incorporates sediments at this location.
7 The moisture content is generally higher in these sediments than those typically measured in
8 deeper sediments.
9

10 Constituent water-extracted concentrations from vertical probe hole sediments that indicate the
11 addition of tank waste to the vadose zone or changes in the nature of ambient constituents are
12 summarized in Table 3-14. Three distinct groups of sediments can be distinguished by different
13 chemical characteristics shown in this table. Average values for each group are provided as well
14 as average values from the H2 subunit of the Hanford formation at borehole 299-E33-338 which
15 represents ambient vadose zone water chemistry. The latter values are considered to best
16 represent sediments not contacted by tank wastes. The following observations are noteworthy:
17
18 * The most highly contaminated group of sediments is characterized by water extracts
19 with elevated pH, nitrate, sodium, uranium, and aluminum. Water leached uranium
20 from a mixture of natural and anthropogenic sources is indicated in one sediment
21 sample, C4410. In this sample, the U-236 isotope, an indication of irradiated fuel
22 fission product, has been detected. Technetium-99 is also present in measurable
23 quantities; however, calcium is depleted. The probe holes in this group are located in
24 two distinct areas, one between diversion boxes 241-C-151 and 241-C-152 and the
25 other just east of diversion box 241-C-153.

26 * The second group of sediments has water extracts that are elevated either in pH or
27 nitrate. The average pH value of this second group is approximately a half unit below
28 the average of the first group, and the nitrate average is slightly greater than that of
29 the first group. Calcium concentrations are not depleted, technetium-99 is not clearly
30 measurable, and uranium and aluminum concentrations are not clearly lower than
31 those in the first group. The probe holes in this group are scattered throughout the
32 sampling area.

33 * The third group of sediments has water-extract concentrations that are uniformly
34 lower in pH, nitrate, and sodium concentrations compared to the first group.
35 Calcium, uranium, and aluminum concentrations are essentially the same as those in
36 the second group, and measurable technetium-99 was not found. The probe holes in
37 this group are scattered throughout the sampling area.

38 * With respect to the water-extract data from the assumed clean borehole 299-E33-338,
39 all direct-push water-extract data are elevated in pH, nitrate, and sodium. Uranium is
40 clearly elevated in the first group and slightly elevated in the second and third groups.
41 Aluminum is clearly elevated in the first group but not in the second or third groups.

42
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I
Table 3-14. Water-Extract Contaminant Concentrations from Waste Discharges

and Ambient Constituents Affected by Chemical Interactions with Waste
in Vertical Probe Hole Sediment (2 Pages)

Depth Nitrate Sodium Calcium Tc-99 Uranium-238
Probe Hole (ft bgs) pH (ptg/g) (ptg/g) (ptg/g) (pCi/g) (pg/g)

Group 1

C4408 10.63 8.85 1.38E+01 1.71E+02 1.59E+00 3.34E+00 8.21E-02

9.88 8.17 1.04E+01 5.63E+01 1.61E+00 1.29E+00 3.14E-03

C4410 23.38 8.68 1.28E+01 1.46E+02 1.05E+00 8.92E-01 7.66E-01

21.8 7.9 6.36E+00 4.12E+01 1.03E+00 (2.85E-01) 2.30E-02

C4428 18.38 8.48 6.09E+00 9.88E+01 6.67E-01 (1.38E-01) 5.99E-02

18.38 8.41 7.01E+00 9.20E+01 7.26E-01 (8.79E-02) 4.46E-02

C4436 17.13 9.99 7.08E+00 8.39E+01 1.02E+00 8.01E-01 1.72E-02

C4438 14.63 8.33 6.71E+00 7.01E+01 1.04E+00 (1.57E-01) 1.40E-01

14.63 8.05 5.29E+00 4.07E+01 1.45E+00 (4.94E-02) 1.33E-02

C4448 18.13 9.04 3.54E+00 4.25E+01 9.44E-01 (2.81E-01) 8.66E-02

rug -- 8.59 7.91E+00 8.43E+01 1.11E+00 1.58E+00 1.24E-01

Group 2

C4406 12.29 7.72 1.42E+01 2.96E+01 5.91E+00 ND 1.50E-03

C4416 12.63 8.08 1.67E+01 4.24E+01 5.92E+00 ND 2.14E-03

11.88 8.08 1.72E+00 2.79E+01 2.50E+00 ND 1.27E-03

C4420 13.3 7.89 1.25E+01 3.23E+01 5.81E+00 ND 1.46E-03

C4428 15.3 8.14 5.61E-01 1.36E+01 5.22E+00 (9.30E-03) 5.47E-04

C4434 14.63 9.99 1.44E+00 2.98E+01 9.53E+00 ND -8.07E-06

C4440 7.1 7.95 2.93E+01 2.89E+01 1.36E+01 ND 1.09E-03

C4445 7.13 7.94 2.72E+01 3.07E+01 9.76E+00 ND 6.84E-04

6.63 7.51 1.22E+01 1.73E+01 7.35E+00 ND 2.80E-04

7.13 7.64 1.08E+01 1.85E+01 7.56E+00 ND 2.24E-04

rug -- 8.09 1.27E+01 2.71E+01 7.32E+00 -- 9.19E-04

Group 3

C4404 20.38 7.69 2.37E+00 1.77E+01 2.75E+00 ND 5.62E-04

21.13 7.64 3.96E+00 1.57E+01 4.88E+00 ND 4.95E-04

C4406 12.83 7.84 2.37E+00 1.40E+01 4.65E+00 ND 4.64E-04
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Table 3-14. Water-Extract Contaminant Concentrations from Waste Discharges
and Ambient Constituents Affected by Chemical Interactions with Waste

in Vertical Probe Hole Sediment (2 Pages)

Depth Nitrate Sodium Calcium Tc-99 Uranium-238
Probe Hole (ft bgs) pH (ptg/g) (ptg/g) (ptg/g) (pCi/g) (pg/g)

C4412 14.63 7.64 2.82E+00 1.03E+01 6.01E+00 (2.52E-02) 2.72E-04

14.63 7.6 3.46E+00 1.40E+01 5.54E+00 (2.17E-02) 3.56E-04

13.88 7.57 2.07E+00 6.61E+00 6.53E+00 (2.20E-02) 1.45E-04

C4414 24.8 7.87 6.25E+00 3.11E+01 3.08E+00 ND 9.07E-04

24.13 7.84 8.74E+00 3.15E+01 3.65E+00 ND 1.45E-03

C4418 17.63 8.07 4.79E+00 4.07E+01 3.22E+00 ND 1.65E-03

18.3 8.04 3.35E+00 3.84E+01 2.70E+00 ND 1.68E-03

C4420 16.88 7.89 6.72E+00 3.06E+01 3.28E+00 ND 1.01E-03

C4422 11.88 7.9 2.16E+00 3.35E+01 3.54E+00 ND 1.42E-03

12.63 7.85 3.43E+00 2.65E+01 4.44E+00 (9.27E-03) 8.23E-04

C4426 6.73 7.97 5.30E+00 3.47E+01 1.40E+01 ND 1.63E-03

6.06 7.89 5.31E+00 3.30E+01 3.30E+01 ND 1.45E-03

C4430 18.88 8.03 6.92E+00 2.37E+01 8.91E+00 (1.09E-02) 1.05E-03

19.63 8.08 3.06E+00 2.27E+01 3.84E+00 ND 7.29E-04

18.88 7.94 5.72E+00 2.17E+01 5.63E+00 (1.11E-02) 6.98E-04

C4432 20.77 8.07 9.07E+00 3.19E+01 6.13E+00 ND 1.04E-03

21.34 7.8 9.73E+00 3.67E+01 8.46E+00 ND 9.24E-04

C4434 13.88 7.97 4.80E+00 2.73E+01 3.30E+00 (1.16E-02) 3.67E-04

C4436 16.38 7.99 1.38E+00 2.00E+01 3.35E+00 (1.18E-01) 3.86E-04

C4438 13.88 7.95 5.98E+00 3.05E+01 3.78E+00 (6.91E-02) 3.04E-03

C4440 6.7 7.89 8.64E+00 1.53E+01 1.53E+01 ND (2.38E-05)

C4448 17.38 7.81 9.94E-01 1.42E+01 4.36E+00 (6.22E-02) 2.67E-03

raug -- 7.87 4.78E+00 2.49E+01 6.57E+00 -- 1.01E-03

Water Extract
Average in Sediments 7.3 7.OE-01 7.79E+00 6.OOE+00 - 5.44E-04

From 299-E33-338

Note:
ND = analyte not detected in the sample
Parentheses = reported value less than the limit of quantification for the analysis
Italicized values = depleted concentrations
Dark shade = relatively higher concentrations

1
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1 From these observations, contact with relatively high pH and nitrate- and sodium-rich waste
2 fluids is indicated at all probe hole locations. Some generally assumed reactions involving tank
3 waste and the vadose zone soil/porewater system are also indicated by the characterization data.
4 That is, high pH conditions apparently induced some dissolution of in situ aluminum and
5 uranium-bearing phases that has enabled subsequent higher dissolution in the leaching water that
6 was contacted with the sediments in this analysis. Also, reduced calcium suggests displacement
7 of natural calcium by high sodium concentrations in the waste fluid that then migrated
8 elsewhere. Finally, the generally higher moisture contents suggest that remnant fluids remain in
9 the near-surface soil. Further interpretation of these data with respect to the contaminating

10 effects of the UPR-200-E-82 leak on sediments sampled with these probe holes are discussed in
11 the conceptual model discussion (Section 3.2.2.4).
12
13 Constituent water-extract concentrations from slant probe hole sediments, which indicate the
14 addition of tank waste to the vadose zone or changes in the nature of ambient constituents, are
15 summarized in Tables 3-15 and 3-16. Tables 3-15 includes mobile tank waste contaminants, and
16 Table 3-16 includes ambient constituents affected by contact with waste fluids. Four groups of
17 samples are distinguished by location (vertical and lateral) with respect to the breached pipeline
18 location. Three groups (east, southeast, and southwest) include data from sediments sampled
19 between 7 and 25 ft bgs. The fourth group of sediment samples was taken closer to the breach
20 location and covered a deeper depth interval. The following observations are noteworthy:
21
22 * In the eastern shallow sediments water extracts from one sample at 13 ft bgs (C5105)
23 showed slightly elevated pH (up to 8.4), elevated sodium (up to 93 pg/g), depleted
24 divalent cations calcium (up to 0.7 pg/g) and magnesium (up to 0.12 pg/g).
25 Technetium-99 (up to 0.23 pCi/g), ruthenium (up to 3.7E-04 pg/g), molybdenum (up
26 to 0.17 pg/g), and uranium (up to 0.13 ptg/g) were also measured. These
27 characteristics are consistent with nearby vertical probe hole sample data (C4428,
28 C4436, and C4438).

29 * In the southeastern shallow sediments, all water extracts are elevated in sodium
30 relative to ambient values. Nitrate values (up to 7 pg/g) are slightly above ambient.
31 In nearby vertical probe holes (C4414, C4416, C4418, and C4420), slightly increased
32 pH (up to 8.14), nitrate (up to 17 pg/g), and sodium (up to 42 tg/g) were measured.

33 * In the western shallow sediments, the water extracts showed pH values that were at
34 ambient levels (up to 7.6), nitrate (up to 7.4 pg/g), and sodium (up to 48 pg/g) that
35 were slightly elevated. Measurable technetium-99 (up to 0.6 pCi/g), elevated
36 uranium (up to 0.04 pg/g), molybdenum (up to 0.18 pg/g), and ruthenium (up to
37 6E-04 tg/g) were found. Conversely, in nearby vertical probe samples (C4408 and
38 C4410), water-extract concentrations were noticeably more contaminated, with
39 elevated pH (up to 8.9) and more concentrated in nitrate (up to 14 pg/g), sodium (up
40 to 171 tg/g), technetium-99 (up to 3.3 pCi/g), and uranium (up to 0.8 tg/g).

41
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Table 3-15. Water-Extract Data of pH and Mobile Contaminants Concentrations
in Slant Probe Hole Sediments Contacted by Tank Waste Fluids (2 pages)

Depth Nitrate Tc-99 U-238 Mo-95 Ru-101
Probe Hole (ft bgs) pH (pg/g) (pCi/g) (pg/g) (pCi/g) (pCi/g) Tc-99/NO3

Shallow Sediments Northeast of UPR-200-E-82 Leak Location

C5105-1 6.9 7.46 6.91E+00 5.15E-02 1.65E-03 1.07E-02 (8.61E-06) 7.45E-03

7.1 7.45 2.08E+00 1.61E-01 5.90E-04 4.60E-02 (1.16E-05) 7.74E-02

9.7 7.4 ND (1.03E-02) 6.89E-03 6.39E-02 (1.82E-05) NA

C5104-1 10.1 7.44 2.14E+00 (3.15E-02) 1.07E-02 1.99E-02 (4.33E-05) NA

10.4 7.42 2.88E+00 1.13E-01 1.77E-02 1.28E-02 (6.85E-05) 3.92E-02

13.1 7.67 1.59E+00 2.26E-01 1.12E-02 1.31E-01 (9.30E-05) 1.42E-01

C5105-2 13.4 8.4 2.51E+00 9.00E-02 1.32E-01 1.71E-01 3.73E-04 3.59E-02

13.6 8.21 4.19E+00 1.81E-01 1.22E-01 6.27E-02 2.91E-04 4.32E-02

Shallow Sediments Southeast of UPR-200-E-82 Leak Location

12.2 7.45 1.81E+00 ND 9.19E-04 9.00E-02 -6.80E-06 NA

C5107-1 12.5 7.4 3.14E+00 (1.54E-02) 8.31E-04 5.34E-02 -3.52E-06 NA

12.9 7.45 7.74E+00 (1.57E-02) 1.21E-03 5.37E-02 -7.73E-06 NA

16.1 7.51 ND (1.02E-02) 2.43E-03 2.56E-01 -1.76E-05 NA

C5107-2 16.4 7.41 1.78E+00 (3.06E-02) 7.20E-03 5.41E-02 -2.51E-05 NA

16.8 7.5 3.21E+00 (1.55E-02) 2.62E-03 6.35E-02 -3.60E-05 NA

16.2 7.7 6.61E+00 ND 1.19E-03 1.09E-01 -4.53E-06 NA

C5106-1 16.7 7.61 4.47E+00 (1.02E-02) 1.44E-03 6.78E-02 -4.52E-06 NA

17.1 7.57 7.05E+00 ND 1.55E-03 5.38E-02 -6.52E-06 NA

Shallow Sediments West of UPR-200-E-82 Leak Location

C5109-1 11.1 7.47 5.61E+00 (3.12E-02) 8.39E-04 4.49E-03 (9.65E-05) NA

24.5 7.62 9.61E-01 6.73E-02 5.59E-03 1.83E-01 (1.06E-04) 8.88E-02

C5108-1 24.9 7.11 4.30E+00 3.82E-01 1.41E-02 6.93E-02 2.49E-04 8.88E-02

25.3 7.17 7.37E+00 5.88E-01 3.55E-02 1.1OE-01 6.29E-04 7.98E-02

Deeper Sediments Near UPR-200-E-82 Leak Location

C5109-2 22.1 7.82 2.56E+00 1.94E-01 5.94E-03 6.90E-02 (1.09E-04) 8.76E-02

22.4 7.93 9.47E-01 4.20E-01 7.41E-03 1.58E-02 (6.06E-05) 8.76E-02

32 7.65 3.40E+00 2.98E-01 2.67E-02 8.44E-02 3.96E-04 8.76E-02

C5109-3 32.3 7.62 4.09E+00 4.37E-01 2.62E-02 4.44E-02 3.69E-04 1.07E-01

32.7 7.61 4.18E+00 4.23E-01 3.1OE-02 5.14E-02 3.98E-04 LOE-01

41.6 8.14 5.08E+00 3.97E-01 2.89E-02 7.34E-02 2.80E-04 7.81E-02

C5105-3 41.9 8.08 3.32E+00 5.24E-01 4.24E-02 3.22E-02 5.91E-04 1.58E-01

42.1 8.13 3.34E+00 6.03E-01 5.79E-02 2.94E-02 2.10E-04 1.58E-01
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Table 3-15. Water-Extract Data of pH and Mobile Contaminants Concentrations
in Slant Probe Hole Sediments Contacted by Tank Waste Fluids (2 pages)

Depth Nitrate Tc-99 U-238 Mo-95 Ru-101
Probe Hole (ft bgs) pH (pg/g) (pCi/g) (pg/g) (pCi/g) (pCi/g) Tc-99/NO3

41.9 8.49 2.99E+00 1.75E+00 2.12E-04 1.72E-01 2.01E-04 5.85E-01

C5107-3 42.2 8.54 2.69E+00 1.16E+00 8.81E-04 1.20E-01 2.11E-04 4.31E-01

42.6 9.1 2.42E+00 7.51E-01 7.40E-04 7.13E-02 (1.08E-04) 4.31E-01

57.4 7.22 1.53E+00 4.01E-01 3.04E-04 1.37E-01 (3.94E-05) 2.62E-01

C5108-2 57.8 7.16 2.30E+00 7.70E-01 3.79E-04 9.85E-02 (4.41E-05) 3.35E-01

58.2 7.13 2.50E+00 8.14E-01 3.21E-04 1.03E-01 (4.20E-05) 3.26E-01

76.9 7.1 9.79E+00 1.20E+01 (7.93E-06) 7.11E-02 2.84E-03 1.23E+00

C5104-2 77.2 7.01 1.46E+01 2.86E+01 3.68E-05 2.44E-02 3.OOE-03 1.96E+00

77.6 7 1.97E+01 1.31E+01 1.60E-04 3.37E-02 2.49E-03 6.65E-01

78.2 7.1 3.58E+00 9.55E-01 3.57E-04 8.48E-02 (8.25E-05) 2.67E-01

C5106-2 78.6 7.24 6.77E+00 3.60E+00 2.54E-04 1.24E-02 1.50E-04 5.32E-01

79 7.23 6.75E+00 3.76E+00 3.46E-04 1.41E-02 1.77E-04 5.57E-01

Note:
NA = not applicable
ND = analyte not detected in the sample
Parentheses = reported value was less than the limit of quantification for the analysis
Shaded values represent enriched concentrations. For constituents with two enriched concentration levels, dark shade
indicates relatively higher concentrations and light shade indicates relatively lower concentrations.

Table 3-16. Water-Extract Concentration Data of Constituents Affected by Ion Exchange
Processes in the Slant Probe Hole Sediments (2 Pages)

Calcium Sodium Magnesium
Probe hole Depth (ft bgs) pH (Ag/g) (pg/g) (pLg/g)

Shallow sediments east of UPR-200-E-82

6.9 7.46 5.51E+00 2.26E+01 1.74E+00
C5105-1

7.1 7.45 3.13E+00 2.28E+01 9.86E-01

9.7 7.4 3.31E+00 2.58E+01 6.91E-01

C5104-1 10.1 7.44 2.88E+00 2.91E+01 5.72E-01

10.4 7.42 3.62E+00 3.06E+01 7.13E-01

13.1 7.67 4.02E+00 3.77E+01 8.96E-01

C5105-2 13.4 8.4 (7.05E-01) 8.97E+01 (1.22E-01)

13.6 8.21 (4.35E-01) 9.33E+01 (5.74E-02)

Shallow sediments southeast of UPR-200-E-82

12.2 7.45 4.74E+00 3.41E+01 9.42E-0I

C5107-1 12.5 7.4 4.59E+00 2.71E+01 8.43E-01

12.9 7.45 4.95E+00 3.51E+01 8.68E-01
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Table 3-16. Water-Extract Concentration Data of Constituents Affected by Ion Exchange
Processes in the Slant Probe Hole Sediments (2 Pages)

Calcium Sodium Magnesium
Probe hole Depth (ft bgs) pH (gg/g) (pg/g) (pg/g)

16.1 7.51 3.38E+00 3.08E+01 8.26E-01

C5107-2 16.4 7.41 1.84E+00 2.62E+01 3.99E-01

16.8 7.5 1.76E+00 3.31E+01 3.41E-01

16.2 7.7 4.19E+00 4.11E+01 8.41E-01

C5106-1 16.7 7.61 3.83E+00 3.25E+01 7.03E-01

17.1 7.57 3.36E+00 3.27E+01 5.88E-01

Shallow Sediments West of UPR-200-E-82 Leak Location

C5109-1 11.1 7.47 9.05E+00 2.00E+01 2.20E+00

24.5 7.62 2.80E+00 4.79E+01 7.86E-01

C5108-1 24.9 7.11 2.95E+00 2.18E+01 7.62E-01

25.3 7.17 1 2.66E+00 2.85E+01 6.57E-01

Deeper Sediments Near UPR-200-E-82 Leak Location

22.1 7.82 1.04E+00 5.13E+01 2.66E-01
C5109-2

22.4 7.93 (6.50E-01) 4.32E+01 (1.73E-01)

32 7.65 1.52E+00 3.63E+01 5.88E-01

C5109-3 32.3 7.62 1.30E+00 3.39E+01 7.97E-01

32.7 7.61 1.40E+00 3.27E+01 6.34E-01

41.6 8.14 (4.92E-01) 8.41E+01 (8.66E-02)

C5105-3 41.9 8.08 (5.07E-01) 8.02E+01 (8.19E-02)

42.1 8.13 (5.91E-01) 9.20E+01 (8.28E-02)

41.9 8.49 8.36E+00 6.50E+01 (1.64E-02)

C5107-3 42.2 8.54 3.29E+00 4.80E+01 (1.11E-01)

42.6 9.1 3.30E+00 3.64E+01 (1.43E-01)

57.4 7.22 1.08E+01 1.34E+01 3.82E+00

C5108-2 57.8 7.16 7.64E+00 (8.03E+00) 2.67E+00

58.2 7.13 6.76E+00 (7.56E+00) 2.54E+00

76.9 7.1 3.55E+01 1.56E+01 1.14E+00

C5104-2 77.2 7.01 2.55E+01 1.06E+01 2.63E+00

77.6 7 1.86E+01 (9.52E+00) 4.11E+00

78.2 7.1 1.36E+01 1.90E+01 5.89E+00

C5106-2 78.6 7.24 1.14E+01 (9.96E+00) 4.81E+00

79 7.23 1.19E+01 (1.OOE+01) 5.08E+00

Note:
Parentheses

Dark shade

Light shade

reported value was less than the limit of quantification for the analysis.

relatively higher concentrations

relatively lower concentrations.
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1 Water extract data from samples taken closest to the pipe location and in the deepest depth
2 sampled were frequently more contaminated than any of the shallow sediment samples from all
3 locations. Altogether, sediments at depths between 22 and 79 ft bgs were sampled. Two major
4 characteristics were observed. First, a maximum pH zone (8.1 to 9.1) was measured at 41 to
5 42 ft bgs. These samples also exhibited the maximum sodium values (up to 92 tg/g) and the
6 minimum values of calcium (up to 0.8 gg/g) and magnesium (up to 0.08 gg/g) in this group.
7 Also, elevated technetium-99 (up to 1.75 pCi/g), uranium (up to 0.06 gg/g), and molybdenum-95
8 (up to 0.1 gg/g) were measured. Second, in the deepest samples (between 75 and 79 ft bgs),
9 maximum technetium-99 (up to 29 pCi/g,), ruthenium (up to 0.003 pg/g), calcium (up to

10 36 gg/g), and magnesium (up to 5.9 pg/g) were measured. In the same samples, pH values were
11 at ambient levels (approximately 7.2), and sodium values were only slightly elevated (up to
12 15.6 pg/g).
13
14 The slant probe hole data provide additional information on the nature and extent of
15 contamination in the subsurface around the UPR-200-E-82 leak, and the deepest samples
16 collected appear to offer the best indication of contamination provided by the leak. The
17 relevance of these data to conceptualization of the leak event is discussed in Section 3.4.2.2.
18
19 3.2.2.3 Estimated Vadose Zone Inventory at UPR-200-E-82. The Waste Information Data
20 System (WIDS) report on UPR-200-E-82 describes the loss of Cs-137 recovery process feed
21 solution being pumped from tank C-105 to B Plant. The leak occurred near the 241-C-152
22 diversion box and involved the loss of approximately 2,600 gallons (WIDS, Tanaki 1971).
23 Corbin et al. 2005 estimated a mean inventory of chemicals and radionuclides for this pipeline
24 leak, assuming a cesium-strontium recovery waste stream (Table 3-17). However, Tanaki 1971
25 identified the waste as a PUREX high-level waste supernatant. The difference between waste
26 streams can be observed in the reported inventory for Cs-137; Corbin et al. (2005) reported a
27 Cs-137 inventory of 148 Ci, while Tanaki reported a Cs-137 inventory of 11,300 Ci. Wood et al.
28 2003) provided estimates for additional analytes, assuming a PUREX high-level waste
29 supernatant for this unplanned release. The Wood et al. (2003) estimates are a factor of
30 approximately 1.6 higher for chromium, approximately 3.5 higher Tc-99, approximately 10
31 higher for 1-129, approximately 60 higher for uranium, Sr-90, and 100 higher for Cs-137.
32 Because of the difficulty in estimating leak losses to the vadose zone, a process has been
33 developed to estimate tank farm vadose zone inventories (Field et al. 2007), and as a part of this
34 process, it is expected that the leak volume estimates along with associated inventory estimates
35 will be revised.
36
37 3.2.2.4 Conceptual Model of UPR-200-E-82 Causing Contamination near Diversion Box
38 C-152. The UPR-200-E-82 release of PUREX waste from a buried transfer line (V122) near
39 diversion boxes C-152 and C-153 occurred in December 1969. For this UPR-200-E-82 event,
40 both the timing of the leak and the waste type are well known. The time of the leak was tightly
41 constrained because highly radioactive fluids surfaced above the break in the transfer line, which
42 was buried approximately 11 ft bgs, an occurrence that was noticed quickly by radiation
43 monitoring personnel during routine tank farm operations. A joint in the transfer line was
44 proposed as the leak location. The waste type was known to be PUREX waste being pumped
45 from tank C-105 to B Plant for cesium-137 recovery treatment. Approximately 3 ft of soil and
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gravel were immediately placed over the leak site to isolate the waste from the environment.
Pumping from the waste source, tank C-105, was also immediately stopped.

Table 3-17. Inventory Estimate at UPR-200-E-82

Leak Volume = 2.6 kgal or 9841 L

Leak Date - December 1968

Analyte kg Analyte Ci Analyte Ci

Na 9.43E+02 H-3 1.94E-01 Ra-226 2.07E-07

Al 1.02E+02 C-14 3.73E-02 Ra-228 9.62E-06

Fe 1.03E+00 Ni-59 6.90E-03 Ac-227 1.23E-06

Cr 1.62E+01 Ni-63 6.55E-01 Pa-231 3.35E-06

Bi 1.05E-02 Co-60 2.36E-01 Th-229 5.34E-08

La O.OOE+00 Se-79 4.44E-03 Th-232 1.49E-07

Hg 3.19E-03 Sr-90 2.44E+O1 U-232 2.55E-06

Zr 1.38E-03 Y-90 2.44E+O1 U-233 1.58E-04

Pb 9.99E-01 Zr-93 2.64E-01 U-234 1.08E-04

Ni 1.05E+00 Nb-93m 2.14E-01 U-235 4.53E-06

Ag 4.51E-04 Tc-99 1.42E+00 U-236 2.94E-06

Mn 1.75E-01 Ru-106 4.OOE-07 U-238 1.02E-04

Ca 1.48E+00 Cd-113m 2.76E-01 Np-237 4.61E-03

K 8.09E+00 Sb-125 6.53E-02 Pu-238 2.12E-03

N03 7.65E+02 Sn-126 1.85E-02 Pu-239 4.96E-02

N02 3.93E+02 1-129 8.39E-04 Pu-240 1.15E-02

C03 1.09E+02 Cs-134 1.20E-04 Pu-241 9.58E-02

P04 6.03E+00 Cs-137 1.48E+02 Pu-242 7.88E-07

S04 8.91E+01 Ba-137m 1.40E+02 Am-241 6.61E-02

Si 2.90E+00 Sm-151 5.80E+01 Am-243 3.71E-05

F 3.60E-01 Eu-152 1.08E-02 Cm-242 2.49E-04

C1 2.48E+01 Eu-154 8.03E-01 Cm-243 7.58E-06

CCl4 O.OOE+00 Eu-155 3.70E-01 Cm-244 1.88E-04

Butanol O.OOE+00 -- -- -- --

TBP O.OOE+00 -- -- -- --

NPH O.OOE+00 -- -- -- --

NH3 4.14E+00 -- -- -- --

Fe(CN)6 O.OOE+00 -- -- -- --

U-Total 3.04E-01 -- -- -- --

from (Corbin et al. 2005)
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1 The volume of waste lost was more difficult to quantify. To estimate the leak volume and
2 distribution, several shallow auger holes were drilled in a circular pattern around the pipe joint
3 (Figure 3-15) immediately after the leak event. Tanaki 1971 provides partial documentation of
4 the results, including borehole locations with respect to the transfer line joint, descriptions of soil
5 characteristics of recovered soils, and cesium-137 concentrations with depth in the analyzed
6 sediments for two boreholes (Figures 3-16 and 3-17). From this information a rough
7 three-dimensional picture of cesium-137 concentrations and distribution in the vadose zone
8 shortly after the leak event was inferred. In the two cesium-137 concentration versus depth
9 borehole profiles, maximum concentrations of approximately 550 gCi/g occurred between

10 11 and 12 ft bgs and quickly dropped off to < 0.1 gCi/g at 18 to 20 ft bgs. This profile is typical
11 for cesium-137, which normally sorbs very strongly to soil minerals and travels only a few feet
12 from the entry location. In this case, it is also possible that cesium-137 concentrations in the
13 tank waste fluid were so high that the soil sorption capacity was exceeded and additional
14 migration occurred until sorption sites became available.
15
16 From the complete borehole data set, cesium-137 contour maps were derived as a function of
17 depth (Figure 3-18), and the contaminated soil volume was represented as a series of constant
18 contamination shells with vertically and laterally oriented spheroid geometry configurations.
19 Each shell was assigned an average concentration that decreased with distance from the leak
20 source. The product of the estimated volumes and the assigned average concentrations for each
21 shell were summed to calculate a partial cesium-137 inventory. By summing the contributions
22 from each shell and the inventory in the estimated 100 gal of waste that surfaced, a total
23 inventory in the lost waste fluid was calculated to be approximately 11,300 Ci. Assuming the
24 PUREX waste concentration of approximately 4 Ci/gal, total volume lost was estimated at
25 2,600 gal. Given the current understanding of cesium-137 migration patterns and the measured
26 data (see Figures 3-16 and 3-17), the high concentration zones defined by the vertically oriented
27 hemispheroids on Figure 3-18 are unlikely because of rapid sorption near the peak location
28 approximately 11 ft bgs that quickly depletes cesium-137 concentrations in migrating fluid.
29 Analyses are ongoing to evaluate the effects of more physically plausible subsurface cesium-137
30 distributions on total inventory estimates.
31
32 Reference is made to measurement of ruthenium-106 data, but quantitative measurements were
33 not provided (Tanaki 1971). The author states that the ruthenium-106 contamination extended
34 4 to 8 ft farther than the cesium-137 contamination, but no specific data were presented. The
35 ruthenium-106 contamination is generally considered a good gamma-emitting indicator of
36 techenetium-99 and nitrate migration. If so, nitrate and technetium-99 would have migrated
37 20 to 25 ft bgs and approximately 15 to 20 ft laterally from the leak location shortly after the leak
38 event. The current probe hole locations did not intersect this postulated initial waste distribution
39 zone.
40
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Figure 3-15. Location of 1969 Characterization Auger Holes Around
2 Estimated Transfer Line V122 Leak Location
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Figure 3-16. Cesium-137 Concentrations as Function of Depth
2 at Auger Hole 5

ARK -19X§
Pae9

PImU12 4 CUCLTPFATI P.FIIt CFWELL 5 9

103

102

0

101 -

00

10-

100

10-_2
0 6 12 18 24 30

3 Dcpth(f. at Fadii!G 8 ft

3-65



1

- -t
0o

NC



RPP-35484 Rev. 1

1 Figure 3-18. Cross-Section Schematic Representation of
2 Cesium-137 Contamination Zone
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4
5 After the initial leak event in 1969, waste fluids and mobile contaminants dissolved in the waste
6 fluids migrated farther away from the leak source in response to recharge from natural
7 infiltration. Currently, a gunite cap is present over the leak source and presumably restricts
8 recharge relative to a tank farm operational layer. However, the specific installation time is not
9 known. DeFord and Carpenter (1995) inspected the site in 1991 and reported that the site was

10 covered in sand and gravel. Thus, for at least 20 yr, recharge rates similar to tank farm
11 operations surfaces (approximately 100 mm/yr) are assumed to have occurred.
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1
2 The direct-push data collected recently and summarized in Section 3.2.2.2 have increased the
3 total database of vadose zone soils characterization that could have been contacted by the
4 UPR-200-E-82 leak. The shallow vertical boreholes are farther away from the assumed leak
5 location than the initial auger holes completed in 1970. Sediment samples between 7 and 24 ft
6 bgs were obtained and analyzed in the 2006 direct-push campaign. The deeper, slant, probe hole
7 sediment samples were collected closer to the initial auger holes than those in the vertical probe
8 holes but at a greater depth, 20 to 79 ft bgs versus 5 to 20 ft bgs.
9

10 The strongest indication of migration of the UPR-200-E-82 leak between 1969 and the present is
11 provided by the sediment analysis from the deepest slant probe hole sampling locations (see
12 Table 3-15). Maximum technetium-99 concentrations of 12 to 29 pCi/g (i.e., 1.73 x 105 to
13 8.35 x 105 pCi/L porewater) and maximum nitrate concentrations of 9 to 20 pg/g (i.e., 2.3 to
14 11.7 meq/L from porewater) occur in sample C5104-2 at 77 ft bgs. Slightly lower values occur
15 in sample C5106-2 at 79 ft bgs. The technetium-99/nitrate ratios are clearly the largest among
16 the direct-push samples because of the relatively high technetium-99 concentrations
17 (e.g., > 1 versus >1 pCi/ pg). Also, the enrichment in divalent cations and depletion in sodium
18 relative to shallower samples in this deep sample group is indicative of an ion exchange front
19 induced by tank waste sodium discharging into the vadose zone and displacing natural divalent
20 cations from their sorption sites. Because these were the deepest samples taken, the location of
21 the center of mass of technetium-99 is not known and may be deeper. At borehole C4297 near
22 tank C-105, the center of mass occurs at 135 to 150 ft bgs. Given that there have been
23 apparently similar dominantly gravel covers over the respective leak sites for at least 20 yr
24 following the waste discharge event, the rate of vertical migration is plausibly similar, and the
25 UPR-200-E-82 leak mass could be tens of feet deeper.
26
27 Evidence for lateral migration of UPR-200-E-82 waste fluids can be inferred from shallow
28 sediment water-leach chemistry, but such interpretation is considered ambiguous. At depths
29 approximating the leak location interval suggested by the 1969 data (approximately 12 to
30 20 ft bgs), likely indications of previous contact with waste would include current water leachate
31 characteristics of remnant slightly elevated pH values, enriched sodium values, and depleted
32 divalent cation values. Concentrations of mobile contaminant nitrate values would be lower than
33 those in the deeper sediments, and technetium-99 would be absent or present in small
34 concentrations. These characteristics are mostly present in the results from the Group 1 vertical
35 probe hole analyses (see Table 3-14) to the northeast and west of the leak location. One
36 slant-probe hole sediment from 13 ft bgs (C5105-2, Table 3-15) also shows these characteristics.
37 However, these characteristics could also indicate residue from another waste stream. For
38 example, in the west section at probe hole C4408, relatively high nitrate and technetium-99
39 concentrations (10 to 14 ptg/g and 1 to 3 pCi/g, respectively) occur at approximately 10 ft bgs,
40 which is above the transfer line depth and could represent a separate source for contamination
41 from nearby shallower pipelines. Finally, the observation of distinct groups of sediments
42 displaying different collective chemical characteristics (see Table 3-14) at shallow depths
43 suggests multiple sources of waste in this area. Certainly, extensive piping in this area,
44 particularly associated with the diversion boxes, and the large waste volumes passed through this
45 area, provided ample opportunity for more than one leak event.
46
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1 Separate leak events from these piping systems near the diversion boxes are also indicated by
2 gross and spectral gamma data collected from drywells near each of the diversion boxes
3 (DOE-GJO 1997a). In each of these drywells, elevated gamma counts were measured at shallow
4 depths (generally < 20 ft bgs) where pipeline/diversion box infrastructures are located,
5 suggesting waste fluid losses from these facilities. At drywell 30-00-22 just south of diversion
6 box 241-C-151, elevated cesium-137 occurred between 5 and 10 ft bgs, with a peak value of
7 approximately 860 pCi/g at 8 ftbgs. At drywell 30-00-24 just east of diversion box 241-C-153,
8 elevated gross gamma readings were encountered between 18 and 20 ft bgs in the first drywell
9 measurement in May 1977. Gamma activity in this zone subsequently decreased rapidly to

10 background levels by 1980. Later, history matching analyses showed an excellent fit between
11 ruthenium-106 decay and gross gamma decline in this depth interval (Randall and Price 2001).
12 At drywell 30-00-11 next to diversion box 241-C-152, gross gamma readings were encountered
13 between 5 and 10 ft bgs in the first drywell measurement in May 1977. Later, spectral gamma
14 measurements also showed a small cesium-137 peak of approximately 3 pCi/g at 10.5 ft bgs.
15 The history analysis failed to show a good decay match for any particular radionuclide. Because
16 the gamma levels did not decay significantly during the measurement period between 1977 and
17 1994, some combination of longer-lived radionuclides (e.g., cesium-137 and strontium-90) was
18 proposed as possible generators of the gross gamma signature (Randall and Price 2001).
19
20 If the Group 1 vertical probe hole analytical results reveal contamination from UPR-200-E-82,
21 the lateral extent is confined to a fairly narrow zone, whose general axis runs southwest to
22 northeast for approximately 150 ft with a width of 20 to 60 ft. In this configuration, a greater
23 tendency for flow to the northeast in the vadose zone is indicated, consistent with the orientation
24 of sedimentary features that might control water movement in the shallow vadose zone. These
25 observations are constrained by the limited number of sampling locations and are not well
26 justified.
27
28 3.2.3 Nature and Extent of Contamination at Tank A-105

29 Characterization data pertinent to the waste release near tank A-105 are summarized in this
30 section. The types of available data include previously collected gamma energy logging data and
31 the geophysical logging of laterals underlying the A tank farm in 2005 as part of the field
32 characterization effort. Interpretation of the previously collected geophysical data is documented
33 and discussed in Wood et al. 2003 and DOE-GJO (1998, 1999, 2000b). Given in this section are
34 the results of the geophysical logging of the laterals underlying tank A-105, the inventory
35 estimate (Corbin et al. 2005) for the leak at tank A-105, and a conceptual model of the leak event
36 at tank A-105.
37
38 3.2.3.1 Description of Data Derived from Laterals Beneath Tank A-105. Two SST tank
39 farms, A and SX, have systems of L-shaped subsurface leak detection piping, called laterals,
40 through which Geiger-Mueller gamma detectors were run routinely to collect gross gamma data.
41 A cross-section schematic of the system is shown in Figure 3-19. The vertical sections drop
42 down from the surface and are housed in large diameter caissons. The caissons are located
43 between tanks and extend below the tank bottom to approximately 65 ft bgs. At the top of each
44 caisson is a small building containing gamma tool retrieval and gamma recording
45 instrumentation. A 4-ft-diameter radius bend pipe joins the vertical sections with 4-in.- diameter
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horizontal sections at depth that then extend in spoke-like fashion from the caissons and pass
underneath the tank bottoms. Up to three tanks were serviced from each caisson.

Figure 3-19. Configuration of Laterals Beneath Tanks
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The Geiger-Mueller systems were deployed using compressed air to force the small diameter
detector to the far end of each lateral. A winch connected to the logging cable then retrieved the
detector at a set rate of approximately 40 ft/min while the count rate was recorded on a paper log.
The laterals in both the A and SX tank farms were routinely monitored until the late 1980s, at
which time monitoring was discontinued. Logs of the laterals were collected as paper logs
through 1976; at that time, a conversion was made, and subsequent data were collected and
stored digitally.

During the long hiatus from the last routine monitoring and the logging effort in 2005, the
historic equipment degraded to a point where it could no longer be used. Additionally, there was
concern that contamination could be present on the inside of the lateral tubes that would result in
unacceptable risks to those conducting the new logging. To overcome this potential
contamination issue, the Pipe Explorer system was deployed to protect the tools from
contamination (Pipe Explorer is a trademark of Apogen Technologies, Inc., Albuquerque, New
Mexico.) New gamma logging tools, functionally equal to the earlier tools but electronically
enhanced, were deployed to gather the information. The full results of this logging activity are
available in Randall and Price (2006).

The laterals beneath tank A-105 are shown in Figure 3-20. The logs for laterals underneath
tank A-105 show increased gamma activity along laterals 14-05-02L and 14-02-03L
(Figure 3-21). These laterals interrogate the central portion (14-05-02L) and northeastern
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1 quadrant (14-05-03L) of the tank. The most extensive cesium-137 contamination was found to
2 be associated with lateral 14-05-03, where cesium activity is estimated to be as high as
3 3.4 x 107 pCi/g near the distal end of that lateral.
4
5 Figure 3-20. Location of Laterals for Tank A-105
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6
7 The numbers 1, 2, and 3 indicate laterals 1 4-05-01, 1 4-05-02 and 1 4-05-03,
8 respectively. The other numbers indicate the horizontal lengths of the lateral from
9 the caisson (e.g., 40.5 at lateral 3) or underneath the tank (e.g., 59.2 at lateral 3).

10
11 These gamma logs indicate that the vast majority of the fluid loss from tank A-105 is associated
12 with the regions near the perimeter of the tank, where drywell logs would have the optimal
13 opportunity to detect the contaminants. Elevated cesium-137 does not extend beyond 10 ft
14 horizontally from the regions of peak intensity before declining to near background levels. The
15 nearest drywells to these locations are 10-06-09 and 10-05-12, which are beyond that distance.
16 Gamma logs of these drywells are shown in Figures 3-22 and 3-23. Neither the lateral set of logs
17 nor the borehole set of logs indicate a major release of mobile gamma-emitting radionuclides.
18
19 3.2.3.2 Estimated Vadose Zone Inventory near Tank A-105. Field and Jones (2006)
20 estimated the size of the leak loss event to be 1,000 gal based on the lateral and drywell logging.
21 Using a 1,000-gal leak volume, Corbin et al. (2005) estimated inventory for a waste loss event of
22 high-level PUREX waste from tank A-105. These estimates are shown in Table 3-18. However,
23 per Field and Jones (2006), leak volume estimates and associated inventories are undergoing
24 further review and are expected to be revised as part of this review.
25
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Figure 3-22. Spectral Gamma Log of Drywell 10-06-091
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Figure 3-23. Spectral Gamma Log of Drywell 10-05-12

0

10 -

20 -

30 -

40 -

50 -

60 -

70 -

80 -

90 -

100 -

1379 C

L-- --
- - I- - - -

- - I- - - -

- - - - - - -

40 K

-k -

------ ----

---- -- -----

---- -------

-- -- - - -

- - - - - -

1 1 0 - I H I III I II II
101 10, 101 102 1w pC /g 0

pCi/g I I I 1 p
5 15 25

23
8U

pCi/g

i7h

I -

---- - - -- -

-- -- F - - - -

---- F- - - --

----- -

---- -- - - -

Total 7

*Maox counts
7372 cps

--

_ _ _--_ - - -

TF Gross I

*Max counts:C 208cp

05/18/94

- -- -------

-0

10

- 20

30

- 40

50

60

70

80

90

100

I| 1 1 1 1 1 1 1 1 1 0
100 200 300 00 cps

S cps I I I I I i I
5 0 50 100

3-73

10
01
.0

.0

-c
a
0)
0

10
01n

.0

a
01
0

2
3
4

01
01

.0
2
-c
a
0)
0

5



RPP-35484 Rev. 1

Table 3-18. Inventory Estimate near Tank A-105

Leak Volume = 1 kgal or 3,785 L

Leak Date - mid 1965

Analyte kg Analyte Ci Analyte Ci

Na 9.16E+O1 H-3 3.44E-02 Ra-226 7.23E-08

Al O.OOE+00 C-14 1.02E-02 Ra-228 5.79E-13

Fe 4.46E-01 Ni-59 4.06E-03 Ac-227 3.33E-07

Cr 1.59E+00 Ni-63 3.89E-01 Pa-231 5.05E-07

Bi O.OOE+00 Co-60 7.41E-02 Th-229 5.32E-10

La O.OOE+00 Se-79 1.64E-03 Th-232 6.02E-13

Hg 1.15E-03 Sr-90 8.92E+00 U-232 9.35E-09

Zr O.OOE+00 Y-90 8.93E+00 U-233 1.20E-08

Pb 4.09E-01 Zr-93 9.74E-02 U-234 6.17E-05

Ni 4.04E-01 Nb-93m 7.74E-02 U-235 2.62E-06

Ag 1.43E-04 Tc-99 5.12E-01 U-236 2.06E-06

Mn 6.51E-03 Ru-106 1.36E-07 U-238 5.59E-05

Ca 1.08E+01 Cd-113m 1.09E-01 Np-237 1.58E-03

K 1.49E+00 Sb-125 2.44E-02 Pu-238 7.89E-04

N03 3.35E+01 Sn-126 6.82E-03 Pu-239 1.92E-02

N02 8.57E+01 1-129 6.40E-05 Pu-240 4.45E-03

C03 8.27E+O1 Cs-134 2.67E-03 Pu-241 3.45E-02

P04 O.OOE+00 Cs-137 2.16E+03 Pu-242 2.75E-07

S04 4.61E+O1 Ba-137m 2.04E+03 Am-241 2.39E-02

Si 3.68E+00 Sm-151 1.85E+O1 Am-243 1.23E-05

F 1.42E-01 Eu-152 3.69E-03 Cm-242 7.09E-05

Cl 4.06E+00 Eu-154 2.90E-01 Cm-243 2.82E-06

CC14 O.OOE+00 Eu-155 1.53E-01 Cm-244 6.82E-05

Butanol 4.75E-01 -- -- -- --

TBP O.OOE+00 -- -- -- --

NPH O.OOE+00 -- -- -- --

NH3 1.49E+00 -- -- -- --

Fe(CN)6 O.OOE+00 -- -- -- --

U-Total 1.68E-01 -- -- -- --

from (Corbin et al 2005)

1
2
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1 3.2.3.3 Conceptual Model of Waste Releases from Tank A-105. Conceptualization of waste
2 losses from tank A-105 is based on several sources of information. These include the following:
3
4 0 Waste transfer records for tank A-105 providing waste chemistry and volumes added
5 or removed

6 0 Chronological monitoring data in the tank or liquid level measurements and visual
7 observations of structural failure

8 0 Subsurface temperature measurements in laterals approximately 10 ft under the tank

9 0 Gross gamma radiation readings in laterals under the tank and in adjacent drywells
10 around the tank

11 0 Spectral gamma radiation readings in drywells adjacent to the tank.

12
13 Several detailed descriptions of these data have been provided in the past, notably Beard et al.
14 (1967), Caggiano (1991), and WHC (1991). The pertinent historical information described
15 below is largely derived from these sources. Also, additional spectral gamma measurements
16 have been made in the laterals under tank A-105 as part of the field characterization activities for
17 this FIR (see Section 3.2.3.2).
18
19 Consideration of all this data set indicates that the tank A-105 leak was not one but a series of
20 leaks. The basic components of the conceptual model are that several discrete leak events
21 occurred primarily because high stresses applied to the tank structure during its operational
22 lifetime compromised its structural integrity. Consequently, waste fluids in the tank were lost to
23 the subsurface several times. The primary damaging event was a vapor pressure buildup in the
24 tank in late 1964 and early 1965 that was relieved by steam discharge to the atmosphere, steel
25 liner deformation and rupture, and fracturing of the concrete shell around the liner. Distinct
26 waste losses to the subsurface are indicated in 1963, 1965, 1967, and 1968. Lateral locations
27 with historical elevated gross gamma readings associated with the various waste loss events are
28 provided in Figure 3-24 (Caggiano 1991). Each of these events is discussed below in
29 chronological order.
30
31 The first indication of waste loss to the subsurface occurred in November 1963 when elevated
32 gross gamma levels were measured in lateral 14-05-03. Beard et al. (1967) did not identify the
33 location any more specifically, but Caggiano (1991) showed the location to be near the edge of
34 the tank wall on the southeast side (see Figure 3-24). Initial readings of 17,000 counts/minute
35 (c/m) continued to increase to a maximum level of 150,000 c/m 7 d later. Subsequently,
36 radiation levels decreased gradually to approximately 50,000 c/m over the next 1.5 yr. Two
37 characteristics were noteworthy. First, only a small segment of the lateral showed elevated
38 readings, and the increase in radiation level was short-lived (Beard et al. 1967). The length of
39 the affected segment was not reported. Second, the relatively rapid decrease in radiation levels
40 indicates that the predominant gamma-emitting radionuclide or radionuclides was short-lived.
41 A likely candidate would have been ruthenium-106 with a half life of 1.02 yr. The drop in
42 intensity over the 1.5-yr interval corresponds quite well with ruthenium-106 decay in that
43 interval (e.g., over 1.5 yr, 150,000 c/m drops to 53,000 c/m).
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1 Figure 3-24. Schematic of Historic Radiation Anomalies
2 in the Laterals Underneath Tank A-105
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4
5 Recent gamma measurements show the presence of cesium-137 in lateral 14-05-03,
6 approximately coincident with the location reportedly impacted by the 1963 leak. Any
7 ruthenium- 106 initially present at this location is no longer detectable because of decay. As
8 shown in Figure 3-21, the cesium-137 is distributed unevenly between 92 and 118 ft along the
9 lateral. Three peak concentrations (about 5 x 105, 2.5 x 105, and 4 x 10 4 pCi/g) are present, with

10 the largest being directly underneath the tank wall. Although the cesium-137 is approximately
11 collocated with earlier ruthenium-106 contamination, little or none of this cesium-137 appears to
12 have originated in the 1963 waste loss event. The rapid drop off of radiation intensity in the
13 lateral in 1963 indicates short-lived isotope decay. Also, Beard et al. (1967) provided a
14 comparison of radiation intensity measured at the lateral (approximately 0.05 R/hr) versus a
15 drywell inside the tank (approximately 40,000 R/hr) in 1963. This comparison suggests that only
16 a small fraction of the total gamma-emitting inventory reached the lateral. Finally, the distance
17 between the lateral and the proposed leak location 260-280 inches above the tank floor is a long
18 distance to maintain cesium-137 in solution because of its generally rapid sorption onto soil
19 mineral sites, which is expected because of the known waste chemistry. The great majority of
20 drywell data suggests rapid sorption of cesium-137 following contact with sediments unless
21 mobilizing waste chemistry conditions intervene. An alternate hypothesis is that some
22 significant void space between tank wall and sediments existed to facilitate fluid movement and
23 minimize contact between waste fluid and sediments. This proposed physical configuration
24 cannot be eliminated, but is considered unlikely.
25
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1 Another more plausible source of this cesium-137 contamination was a subsequent waste loss
2 event. In particular, the maximum cesium-137 concentration here (5 x 105 pCi/g) is
3 approximately the same as measurements in laterals 14-05-01 and 14-05-02 that are attributed to
4 a later leak loss event in 1968 from sluicing campaigns designed to remove residual sludge from
5 the tank (see discussion below).
6
7 Beard et al. (1967) suggested a possible source of the leak to be a break in the tank wall
8 approximately 280 in. above the tank bottom, and this hypothesis is plausible though not
9 provable. Beginning in 1962, prior to the radiation level excursion in November 1963, waste

10 was added gradually to tank A-105 and reached a maximum level of approximately 280 in.
11 above the tank floor in July 1963. Boiling temperatures had been reached previously,
12 March 1963, because the waste being added was PUREX waste with high concentrations of
13 cesium-137 and other heat-generating radionuclides. By September 1963 the laterals,
14 unexplained liquid level fluctuations were observed. After contamination in this was observed,
15 the liquid level was allowed to drop because of self boiling to about 260 in; and no subsequent
16 subsurface contamination was indicated in the lateral measurements. Later additions of waste in
17 1964 which brought the level above 280 in., did not cause a recurrence of contamination in
18 lateral 14-05-03. These observations suggested that if a breach in the tank wall were responsible
19 for waste discharge into the vadose zone, the breach occurred somewhere between 260 and
20 280 in and subsequently self-healed. The high mobility of ruthenium-106 in waste fluid which
21 should show the leading edges of a plume, and the limited temporal and spatial extent of the
22 event indicate the loss of a small volume of waste fluid. The volume lost in 1963 does appear to
23 be small relative to the later events that were large enough for the full suite of gamma-emitting
24 inventory to approach or reach the laterals in a few locations rather than just the mobile
25 constituents. Further quantification of this volume, however, is problematic, because only the
26 qualitative description of the contaminated lateral provides information about nature and extent
27 of this leak loss.
28
29 The next waste loss event occurred on January 28, 1965, when a violent 30-min steam discharge
30 into the atmosphere through openings in A farm tanks occurred. An underground vapor header
31 connects tanks in the A Farm. Steam vented from tank A-105 through the vapor header to tank
32 A-103. Tank A-103 had a light bar inserted through an 8-in.-diameter riser, which was partially
33 covered with a 16-in.-square lead sheet 1/16-in. thick. The vapor pressure inside tank A-103 was
34 sufficient to blow off the lead sheet covering this riser (Neilsen, 1991, Appendix A, page A-1).
35 At the time of the steam venting, the tank was filled with high-level PUREX waste that was to be
36 transferred to B Plant for fission product recovery. Subsequent inspection of the inside of the
37 tank revealed deformation of part of the lower sidewall, an 8.5-ft bulge in the tank liner floor
38 near the center of the tank, and separation between the liner floor and wall. The cavity volume
39 between the liner and the concrete shell created by this event was estimated at approximately
40 80,000 gal. Presumably, some portion of tank waste materials partially filled this cavity.
41
42 Subsurface contamination from this event was first detected March 8, 1965, in lateral 14-05-03
43 under the tank wall in the north portion of the tank. Peak contamination levels of approximately
44 3 x 106 c/m were measured at the161-ft distance (Neilsen 1991, Appendix A, page A-12), and
45 the previous reading of 50,000 c/m at the 110-ft distance remained unchanged. Shielding was
46 added to the lateral probe, so all readings reported after this time are for a shielded probe. This
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1 contamination was also described as a hot spot of 10 to 20 R/hr (shielded probe) over a distance
2 of 2 ft in lateral 14-05-03. Normal radiation levels in adjacent laterals and drywells was
3 reported. A test hole was drilled at each end near the contaminated lateral to a depth of
4 approximately 9 ft above the tank bottom. Soil samples taken from the test hole showed no
5 radioactivity (General Electric 1965a, page B-3; General Electric 1965b, page G-2). This
6 information indicates the contamination was likely localized. The contaminants providing the
7 bulk of the gamma radiation would have been short-lived radionuclides, such as cerium-144 and
8 ruthenium-106. Given the relatively short time between the leak event and the elevated radiation
9 levels in lateral 14-05-03, loss of containment and migration of waste fluid to the underlying

10 lateral has been proposed, presumably because the force of the explosion ruptured the liner and
11 fractured the concrete shell beneath the ruptured portion of the liner thereby providing a leakage
12 path into the subsurface.
13
14 Further evidence of leakage is indicated by temperature measurements in the laterals recorded in
15 the months following the steam event. Tank farm operation weekly reports with these data were
16 collected by Neilsen (1991). Temperature measurements at 10-ft intervals were taken routinely
17 along each of the lateral sections underneath the tank. Generally, a temperature range of
18 approximately 180 to 200'F was observed but anomalously high temperatures occurred between
19 130 and 170 ft in lateral 14-05-03 underlying the northeast section of the tank bottom. This
20 elevated temperature zone was coincident with the location of high gamma readings measured in
21 the lateral. In one set of early measurements taken in April 1965, temperatures ranged from
22 220 to 318'F at the lateral section between 130 and 170 ft. The peak temperature occurred at
23 150 ft, which is about 20 ft from the tank wall. It is also noteworthy that the temperature
24 dropped quickly on either side of the elevated zone dissected by the lateral. The April 1965
25 temperatures at 120 and 180 ft were 197 and 192'F, respectively. Over time, the average
26 temperature of about 180 to 200'F continued, but temperatures in the elevated zone decreased
27 steadily. By mid September 1965, a temperature reading of 260'F was recorded at 150 ft and
28 then decreased to 235'F in May 1966. As these temperatures declined, the elevated zone
29 location did not move.
30
31 These temperature data have been proposed as indicators of two heat sources. The general
32 temperature was imposed by heat produced by sludge remaining in the tank. Drywell
33 temperatures inside the tank were in the range of 200 to 250'F near tank sludge and, therefore,
34 are consistent with a slightly lower temperature range at the laterals. The anomalous elevated
35 temperature zone around the 130- to 170-ft section of lateral 14-05-03 was induced by tank
36 waste that leaked into the vadose zone and descended to areas close to the lateral. The proximity
37 of leaked waste to the lateral added to the heat generated by the internal tank waste. The
38 temperature decrease of approximately 80'F over 13 mo at 150 ft in lateral 14-05-03 showed the
39 short-lived gamma-emitting radionuclides to be the dominant heat-generating contaminants.
40 Also, the vadose zone affected by the leaked waste was limited and apparently sharply defined.
41 That is, from the high temperature point at 150 ft, the locations unaffected by the leaked waste
42 were encountered within 20 to 25 ft on three sides (e.g., the flanking locations along lateral
43 14-04-03 and a location along lateral 14-05-02 perpendicular to lateral 14-04-03 at 150 ft). The
44 sharp temperature drop off on each side of the elevated zone along the lateral suggests a well
45 defined contamination zone.
46
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1 The current expression of this waste event is the small area of high cesium-137 concentration
2 between 150 and 160 ft along lateral 14-05-03 (see Figure 3-21). In this area, a maximum
3 cesium-137 concentration of approximately 3 x 107 pCi/g was measured. This is the largest
4 measured concentration in the three laterals and suggests that the waste most concentrated in
5 cesium-137 was lost in this event. Given the limited expression of cesium-137 along the lateral,
6 the volume lost is considered to be small. As with the 1963 event, quantification of the volume
7 is difficult to determine. The fluctuations of liquid levels in the tank caused by the violence of
8 the event and the resulting physical perturbations of the tank structure prevent any correlation of
9 changes in liquid levels in the tank with volume loss.

10
11 Historically, a volume estimate range of 5,000 to 15,000 gal was proposed for this leak by
12 Jansen et al. (1965), depending on the location of the contaminated soil volume with respect to
13 the hot spot on lateral 14-05-03. However, the physical model used as the basis for this estimate
14 was devised to facilitate the modeling analysis and did not represent important conditions
15 affecting contaminant behavior. Therefore, it is not surprising that the estimated leak volume
16 range needed to create the observed temperature profiles using these assumptions is implausible.
17 Some of the implausible assumptions were steady-state thermal conditions, heat generation
18 caused solely by cesium-137 decay, maximum temperature of 260'F in the elevated temperature
19 zone, and complete saturation of a hemispheroidal volume of vadose zone sediment underneath
20 the tank before evaporation occurs. As described above, heat dissipation was highly transient in
21 1965, cesium-137 was not the dominant heat producer affecting the elevated temperature zone
22 early on, and the maximum temperature exceeded 300F. The concept of saturated flow in the
23 vadose zone is contradicted by numerous field observations. For example, field injection
24 experiments, designed and implemented to simulate a small leak, tracked moisture content in the
25 vadose zone near an injection point (Sisson and Lu 1984). These experiments have shown that
26 excess fluid quickly distributes in the subsurface to restore ambient sediment moisture contents
27 and that this distribution occurs primarily under unsaturated conditions.
28
29 Given the modeling analysis configuration, Jansen et al. (1965) estimated that a minimum leak
30 volume of 6,000 gal was needed to generate the highest elevated temperature in lateral 14-05-03.
31 This corresponds to a cesium-137 loss of approximately 184,000 Ci, which is a gross
32 overestimate of actual vadose zone contamination. To put this value in perspective, the cesium-
33 137 loss from the 115,000-gal T-106 tank leak is approximately 11,000 Ci, and cesium-137 was
34 measured in numerous drywells around that tank. Clearly, a significantly smaller volume of
35 waste was discharged in the 1965 event.
36
37 The next indication of subsurface contamination occurred in October 1967, when elevated
38 radiation levels were measured in lateral 14-05-02, just underneath the southeastern portion of
39 the tank wall. A new radiation reading of 2,000 c/m in lateral 14-05-02 underneath tank A-105
40 indicated that a small leak may have occurred during water additions to the 350-inch level the
41 previous month (HAN-98918, 1967, page AIII-3). The leakage was postulated to be associated
42 with a series of cyclical liquid level fluctuations that had begun the previous April. The cycle
43 consisted of a rapid drop of liquid level of approximately 9 to 10 in. in a few minutes, followed
44 by a gradual return to the original liquid level over the course of a couple of days. The
45 hypothesis was that vapors trapped underneath the liner would periodically condense, allowing
46 more liquid from above the liner to flow through the rupture into the underlying void, thereby
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1 reducing the measured liquid level. Subsequently, vapor pressure would build up in this void,
2 driving liquids back through the ruptured area and raising the liquid level in the tank space above
3 the liner. These events appeared to be triggered by the addition of water to the tank, which
4 would have had the effect of pushing cooler water into the void under the liner and causing some
5 vapor condensation. The volumes and frequency of water additions to the tank were not
6 provided in the historical documents. These cycles had no apparent effect on the liner position,
7 but the back and forth action of adding more dilute cooling water was assumed to dislodge solids
8 that were plugging fractures in the concrete shell, thus permitting additional waste to be lost to
9 the subsurface. This hypothesis is the only one proposed historically and is reasonable.

10
11 The current contamination in the location at lateral 14-05-02 first contaminated in 1967 consists
12 of cesium-137 concentrations unevenly distributed between 90 and 100 ft along the lateral just
13 outside the tank edge (see Figure 3-21). A peak concentration of approximately 4 x 106 pCi/g
14 occurs today at 95 ft. This value is approximately half that measured in lateral 14-05-03 and
15 may indicate some dilution of the PUREX waste caused by the addition of unknown volumes of
16 cooling water since the steam event in 1965. Alternatively, less PUREX waste loss may have
17 occurred in this event relative to the 1965 event. As with the previous two events, a relatively
18 small waste loss was assumed because only a small segment of the lateral was being affected.
19 No estimates of leak volumes from this event have been reported historically.
20
21 The observation that radiation levels from the 1967 event occurred at a different location in the
22 laterals compared to the 1965 measurements indicates that the cracking in the concrete shell was
23 more extensive than indicated by the 1965 data. Even more extensive cracking is indicated by
24 subsequent occurrences of increased radiation levels at other tank perimeter locations.
25
26 The next and last truly unequivocal indication of a leak event began in 1968. Somewhat
27 different accounts of this event are provided in Caggiano (1991) and WHC (1991). Caggiano
28 (1991) indicated the occurrence of elevated radiation readings in July 1968 in two tank perimeter
29 locations near the ends of laterals 14-05-01 and 14-05-02 (see Figure 3-24). WHC (1991)
30 reported an initial increase in radiation levels in laterals 14-05-01 and 14-05-02 in August 1968
31 immediately after initial sluicing operations began (August 14, 1968) for purposes of removing
32 sludge still present in the tank above the liner. Radiation increases on August 19, 1968 were
33 confirmed from log book accounts by Johnson (2006a). After 3 wk, radiation levels at laterals
34 14-05-01 and 14-05-02 were holding steady at 20,000 and 190,000 c/m, respectively
35 (WHC 1991). However, Johnson (2006a) found log book entries that indicated the activity in the
36 14-05-02 lateral continued to increase and leveled off at 410,000 c/m 3 wk after sluicing had
37 begun in tank A-105.
38
39 The coincidence of increased radiation levels in the laterals with the initiation of sluicing in 1968
40 essentially proved that waste discharge into the subsurface was occurring because of the sluicing
41 process. This initial sluicing operation lasted into November 1968 and used high-level waste
42 that had gone through cesium recovery treatment at B Plant as the sluicing agent (Johnson
43 2006a). This fluid contained significantly lower cesium-137 concentrations than the original
44 waste (no more than about 3 Ci/gal at the time of sluicing versus 30.7 Ci/gal originally in the
45 PUREX supernate). The sluicing operation was only partially successful, because a hard crust
46 had developed on the surface of the sludge that was not readily dissolved by the sluicing fluid.
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1
2 Another occurrence of radiation level increases began in August 1970 and involved all three
3 laterals. WHC (1991, p. 18) reported increases to 40,000 c/m at lateral 14-05-01, 375,000 c/m at
4 lateral 14-05-02, and 960,000 c/m at lateral 14-05-03. Fluctuations over a range of 80,000 to
5 400,000 c/m occurred at laterals 14-05-02 and 14-05-03, respectively. As in previous
6 measurements, it is likely that ruthenium-106 was the dominant source of the radiation. These
7 recurrences of radiation level increases were coincident with a second sluicing campaign that
8 began August 25, 1970, again using the cesium-137 depleted PUREX waste processed at B Plant
9 as the sluicing agent (Johnson 2006b). This campaign ran until November 1970 and was more

10 successful than the first campaign because the hard crust was softened by the prior application of
11 a IM sulfuric acid solution containing Rhodine A corrosion inhibitor, thereby facilitating
12 breakup of the underlying sludge and more efficient mixing with the cesium-137 depleted waste
13 sluicing fluid (Trade name of Amchem Products Corporation.). The significantly higher
14 radiation levels in the laterals in 1970 versus 1968 (WHC 1991) may indicate generation of a
15 more concentrated waste fluid caused by better mixing of sluicing fluid with sludge
16 contaminants.
17
18 Figure 3-21 showed the current cesium-137 contamination in the laterals that are likely derived
19 from the waste leakage associated with the sluicing campaigns. Contamination occurs in lateral
20 14-05-01 between 158 and 164 ft, in lateral 14-05-02 between 170 and 175 ft, and in lateral
21 14-05-03 between 96 and 116 ft. In laterals 14-05-01 and 14-05-02, these locations are
22 coincident with historically reported locations associated with the sluicing campaign losses (see
23 Figure 3-24). Association of cesium-137 with sluicing campaign losses is less straightforward at
24 lateral 14-05-03. This location is near or coincident with the location attributed to waste losses
25 in the 1963 leak (Caggiano 1991), and the WHC 1991 study did not identify the location on this
26 lateral that experienced elevated radiation levels in 1970. Two observations argue that the
27 cesium-137 at this location in lateral 14-05-03 was provided by the sluicing operation. First, the
28 cesium-137 maximum peak value in this location is essentially identical to that in the 14-05-01
29 and 14-05-02 lateral locations (approximately 4 to 5 x 105 pCi/g), suggesting a common fluid
30 composition. Note also that this peak concentration is significantly lower than the peaks
31 associated with the previous leaks involving high-level PUREX waste only. The peak activity
32 seen today is consistent with the loss of a less concentrated waste fluid that would have resulted
33 from the mixing of cesium-137 depleted sluicing fluid with PUREX sludge. Second, as
34 discussed above, transport of high cesium-137 concentrations in solution from an upper tank wall
35 leak (the proposed 1963 leak source location) to the lateral locations is chemically improbable.
36
37 Given the assumption that cesium-137 from the sluicing campaigns reached the laterals in
38 various places underneath the tank walls, a plausible hypothesis of system characteristics and
39 migration processes is evident that explains the primary observations. That is, the 1965 leak
40 event caused deformation of the steel liner, rupture of the liner at the weld between the liner wall
41 and floor, and fractures in the concrete shell that were conduits for waste fluid migration into the
42 subsurface. However, concrete fractures would differ from the liner rupture because of
43 fundamental different physical properties of the two materials. Liner steel, being more ductile
44 and constructed with a line of weakness formed by the weld between floor and wall, ruptured
45 more continuously along the weld. In contrast, concrete, being a stronger and more brittle
46 material, likely fractured in discrete locations preferentially at the wall floor interface. The
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1 frequency of fractures through the concrete shell structure are unknown, but the fact that
2 transport apparently occurred at most of the locations near all three laterals that intercept the tank
3 perimeter suggests that multiple fractures have occurred in the concrete shell and waste fluids
4 have migrated to the subsurface through these additional fractures.
5
6 Given the assumption of manufactured pathways for waste migration between the tank and the
7 subsurface being generated in 1965, fluid transport through these fractures apparently did not
8 occur frequently based on the infrequent episodic nature of elevated radiation in the laterals. The
9 fractures would likely be irregular, not particularly large, and frequently filled with salts

10 precipitating out of supernate solution or sludge materials. Thus, a certain pressure would have
11 to be applied to dissolve or displace fracture fillings and push fluids through the fractures into the
12 subsurface. For the most part, it appears that such pressures were not applied to open these
13 fractures. However, there were additional plausible pressurizing actions associated with the
14 various radiation increase events measured in the laterals. In the 1967 event, cooling water was
15 being added, and the vaporization-condensation cycle inferred from liquid level fluctuations was
16 moving fluids in the tank. In 1968 and 1970, sluicing fluids were added under pressure to break
17 up and dissolve sludge.
18
19 Some of the segments of the tank concrete shell through which fluids were discharged during the
20 sluicing campaigns may be indicated by gross gamma logging data from drywells around
21 tank A-105. A comprehensive review of historical gamma data collected at these drywells
22 (DOE/GJO 1998) evaluates available recorded data that began in 1975 and continued into the
23 early 1990s. In four of the drywells (10-05-10, 10-05-12, 10-05-02, and 10-06-09), elevated
24 gross gamma readings were measured at the drywell bottoms, approximately 75 to 85 ft bgs, and
25 were present at the earliest recorded measurement time. Radiation levels at these locations
26 dissipated within 6 yr, and a decay curve fitted to the data matched well with ruthenium- 106 as
27 the primary contaminant. No such anomalous radiation levels were recorded at other drywells
28 around the tank.
29
30 At drywell 10-05-02, the 1975 gross gamma measurement was 2,800 counts/second (c/s)
31 (Caggiano 1991) and decreased to near background levels by 1978. When the drywell was
32 deepened in 1978, another anomalous zone was observed at 100 ft bgs, which may have been
33 artificially induced by dragdown or was actually present. At 10-06-09, the anomaly occurred at
34 approximately 85 ft bgs. When this drywell was extended in 1978, the anomaly disappeared, and
35 no deeper anomalies were observed. At 10-05-10, anomalous high readings occurred at 58 ft bgs
36 and between 64 and 75 ft bgs, with maximum values of approximately 500 and 1,000 c/s. At
37 10-05-12, an anomalous reading occurred only in 1972 at the drywell bottom, 75 ft bgs. Overall,
38 the highest contamination levels occurred at lateral 10-05-02. It is proposed that these
39 contaminants were present initially in the sluicing fluids placed in the tank either in 1968 or
40 1970. If so, fluid losses mainly through the concrete shell in the northwest and northeast
41 portions are indicated.
42
43 After the final sluicing campaign in 1970, the primary action in the tank was maintenance of
44 internal tank temperatures through the periodic addition of cooling water until 1978. No
45 coincident increases in radiation levels in laterals or drywells were observed, except in two cases.
46 Between April 1975 and January 1976, slight fluctuations in gross gamma values (between
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1 205 and 330 c/m) occurred in lateral 14-05-03. If cooling water leaks were associated with these
2 fluctuations, they were short-lived and not necessarily an indication of new contaminants lost to
3 the subsurface. In May, 1978, a radiation spike from 8,600 to 18,000 c/s occurred in
4 lateral 14-05-03. A large nearby 60,000-gal waterline spill in February 1978 that redistributed
5 mobile gamma-emitting contaminants already present in the vadose zone appears to have been
6 the mostly likely cause of this contamination.
7
8 Various tank waste heat generation analyses were conducted in an effort to determine what
9 fraction of the added liquid was being evaporated as opposed to potentially lost to the subsurface

10 (see WHC 1991 for a summary description). Results were inconclusive, because the estimated
11 range of heat generation values led to estimates of either complete or partial evaporation of the
12 estimated 610,000 gal of cooling water added to the tank in the 1970s. Operational criteria were
13 established to minimize the amount of water needed to control in-tank temperatures, presumably
14 to minimize the potential for fluid loss to the subsurface. Overall, water additions averaged
15 around 200 gal/d and fluid levels between 10 and 20 in. were usually maintained in the tank. It
16 could be argued that the drywell, gross gamma data observed in 1975 was an indication of
17 cooling water losses, but these radiation levels did not sustain themselves even though cooling
18 water continued to be added to the tank for three more yr. Furthermore, the time at which these
19 anomalies were produced is not known, because these were the first recorded gamma
20 measurements in the drywells. Therefore, little or no fluid loss to the subsurface during this
21 period is proposed.
22
23 3.2.4 Nature and Extent of Additional Contamination Zones within WMAs C and A-AX

24 In addition to the tank waste contamination areas described in the preceding sections, other
25 contamination areas are present in WMAs C and A-AX that were not targeted for Phase I
26 characterization activities. With regard to these areas, HRR data were collected for the entire
27 WMA C, and spectral gamma data were generated in laterals beneath tanks A-103 and A-104.
28 Otherwise, the available data that are summarized below are derived from historical WMA
29 operations records and gross or spectral gamma data collected periodically. This section
30 primarily focuses on tank leaks. Tank waste was also lost to the subsurface from unplanned
31 releases other than 200-UPR-E-82. A brief discussion of the two most significant releases is
32 provided in the last subsection. The WIDS database descriptions of all the unplanned releases
33 are provided in Appendix D of this FIR. Because much of the following discussion involves
34 drywell gross and spectral gamma data, map views (Figures 3-25, 3-26, and 3-27) of drywell
35 locations in the tank farms are provided.
36
37 3.2.4.1 Tank C-101 Leak Evaluation. Around tank C-101, no specific characterization
38 activities were completed for this FIR other than an HRR survey conducted for the entire WMA.
39 Therefore, the summary discussion provided is based almost entirely on historical records
40 (e.g., waste transfer records, liquid level measurements, drywell gamma data). A thorough
41 discussion of this information is discussed in Johnson et al. (2004).
42
43 Tank C-101 first received waste in 1946, when metal waste from the bismuth phosphate process
44 was stored in the tank. Subsequently, the tank was emptied and filled with waste from numerous
45 treatment campaigns, presumably without incident, until the mid 1960s. In the first quarter of
46 1964, 172,000 gal of PUREX PSN waste was transferred to tank C-101 from tank A-103 that
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caused the waste volume to reach 546,000 gal. This was the first time that waste storage in the
tank exceeded 530,000 gal, the volume at which the tank liquid level would be at the cascade
transfer line level and above which waste would cascade to tank C-102. However, no such
transfer of waste via the cascade line was recorded in C-102, indicating partial or complete
blockage in the transfer line between tanks C-101 and C-102. Under these circumstances,
elevated liquid levels were maintained in tank C- 10 1, and weaknesses in spare inlet ports and the
cascade transfer line were susceptible to leak because of tank overfill. However, there was no
indication of waste leaks from tank C-101 at this time, and an additional waste volume
(28,000 gal) from 244-CR vault was added in the first half of 1965. Again, no cascade of waste
to tank C-102 was observed.

Figure 3-25. Map View of Drywell Locations at WMA C
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Figure 3-26. Map View of Drywell and Lateral Locations at A Tank Farm1
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Figure 3-27. Map View of Drywell Locations at AX Tank Farm
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1 Following this waste transfer, liquid levels declined over the next 5 yr, even though other waste
2 volumes were neither added nor removed from tank C-101. Between June 1965 and
3 September 1969, waste volumes declined from 574,000 to 538,000 gal based on these liquid
4 level measurements. In the last quarter of 1969, the bulk of the tank C-101 liquid was
5 transferred to tank C-105, leaving approximately 47,000 gal of supernate and 87,000 gal of
6 sludge in the tank. Between 1970 and 1974 some liquid level decreases continued. Decreases in
7 measured liquid levels between January 1968 and December 1969 were cited as the primary
8 evidence for declaring tank C-101 as a tank of questionable integrity in 1970 and a confirmed
9 leaker in 1980 (RHO 1980). The only other leak measuring capability available between 1965

10 and late 1969 was a single drywell, 30-00-06, located approximately 20 ft southwest of
11 tank C-101. Gamma radiation logs in this drywell measured in the 1960s provided no indication
12 of contamination at this location.
13
14 In 1970, several additional drywells were drilled around tank C-101, including 30-01-01,
15 30-01-06, 30-01-09, 30-01-12, and 30-04-05. Of these drywells, existing gross gamma radiation
16 was encountered at drywells 30-01-06 and 30-01-09 at approximately 30 ft bgs. Spectral gamma
17 measurements in the mid 1990s showed cesium-137 contamination readings in the same
18 locations. At drywell 30-01-06, approximately 100 pCi/g occurred at approximately 36 ft bgs, at
19 drywell 30-01-09, approximately 1,000 pCi/g occurred at approximately 29 ft bgs. The
20 contamination depth is roughly coincident with that of a spare inlet port at about the 9 o'clock
21 position of the tank wall, very close to drywell 30-01-09, which is the most contaminated
22 drywell. One short-lived gross gamma interval was also reported in drywell 30-01-01 at
23 approximately 33 ft bgs in 1971, after the borehole had been drilled (RHO 1980). Maximum
24 levels of 450 c/s occurred in August 1971 and receded over the next several years to background
25 level in 1979. The relationship of this event to that which produced the cesium-137 in drywells
26 30-01-06 and 30-01-09 is not known.
27
28 The 1970 drywell data and their locations near a spare inlet port strongly suggest the loss of
29 waste from that port because of in-tank liquid levels above the port position. However, a loss of
30 20,000 gal of PUREX waste via this process (the estimate provided in RHO 1980 and the
31 reference) used for the current leak volume estimate, is not consistent with these data. The
32 leaking waste has been estimated to contain 3.85 Ci/gal (Larkin 1969), and leakage from the
33 spare inlet port of this volume containing such high cesium-137 concentrations should have
34 produced cesium-137 levels several orders of magnitude above those measured at the nearby
35 drywell. One hypothesis that would permit lower leak volume estimates is evaporation of in-
36 tank liquids. The waste content was clearly sufficient to produce the heat needed to evaporate
37 fluids within the tank. Prior to transfer of this waste into tank C-101, measured temperatures
38 were as high as 170 'C in the tanks that previously stored the waste. However, during this high
39 temperature period in tank C-101, passive liquid condensers were also operating in the tank to
40 minimize vapor loss and prevent moisture from escaping into the atmosphere. The efficiency or
41 inefficiency of these condensers at refluxing evaporated waste fluids was not reported. An
42 additional hypothesis is that waste leaks occurred somewhere else in the tank. Currently, no
43 information exists to suggest another leak location other than the spare inlet port at the 9 o'clock
44 (west) position.
45
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1 The other type of recent information, HRR data (see Section 3.2.1.3), shows no low resistance
2 anomalies beneath tank C-101 that might indicate the presence of salt deposits from leaked
3 waste. However, low resistivity anomalies are present beneath tank C-104 just to the north.
4 Neither the exact nature of the contamination causing these anomalies nor the depth of the
5 anomaly in the vadose zone is known. Whether these anomalies are related to assumed waste
6 releases from tank C- 10 1 is not yet known.
7
8 In summary, the nature and extent of the waste leaks from tank C-101 remain problematic. Field
9 and Jones (2006) estimated the leak volume at 1,000 gal. Also, per Johnson and Field (2007),

10 leak volume estimates were determined to range from 10,000 to 36,000 gal with 20,000 gal being
11 a compromise estimate based on unspecified evidence or evaluation that is not documented in the
12 record. Future evaluations of the tank C-101 leak loss volume will use 20,000 gal until more
13 data are obtained. Furthermore, it was determined that soil data are inconsistent with waste
14 volume and type. Therefore, no hypothesis to explain the nature and extent of waste leaks from
15 tank C-101 can be provided that is consistent with all major field observations.
16
17 3.2.4.2 Tank C-110 Leak Evaluation. Around tank C-110, no specific characterization
18 activities were completed for this FIR, other than an HRR survey conducted for the entire WMA.
19 Therefore, the summary discussion provided is based almost entirely on historical records
20 (e.g., waste transfer records, liquid level measurements, drywell gamma data). This information
21 is thoroughly summarized by Johnson et al. (2004).
22
23 Tank C- 110 first received processing waste from the bismuth phosphate process in 1946,
24 including first cycle waste and coating removal waste. The tank was frequently filled above the
25 cascade flow line through which the excess tank C-1 10 waste discharged into tank C-111. In
26 November 1952, this line plugged shortly after receiving uranium recovery waste. However, the
27 liquid level came to just below the spare inlet port, and there was no obvious opportunity for
28 waste loss through that port. Subsequently, different waste types (e.g., first cycle waste, coating
29 removal waste, uranium recovery waste, organic wash waste [OWW], evaporator bottoms waste,
30 and ion exchange waste) were added and removed over time until 1976.
31
32 The only indication of leakage from tank C- 10 is provided by gamma logging data from
33 drywells 30-10-09 and 30-10-02, both drilled in September 1974 (DOE/GJO 1997a). At drywell
34 30-10-02, zones of preexisting, anomalous, gross gamma activity were measured in
35 September 1974 at 47 ft bgs (Welty 1988) and in 1975 at between 44 and 64 ft bgs (DOE/GJO
36 1997a). At drywell 30-10-09, a zone of anomalous activity between 43 and 50 ft bgs was present
37 in January 1975 and decreased to background levels by 1980 (DOE/GJO 1997a). This suggests a
38 short-lived radionuclide (e.g., ruthenium-106) was the source of radiation. However, liquid level
39 measurements provided no indication of loss from tank C- 10 over the time period described.
40 Also, a more recent HRR survey of WMA C showed no anomalous low resistivity zones under
41 tank C-110. Thus, none of these gross gamma contamination indicators can be linked clearly to
42 a leak from tank C-I10.
43
44 On the basis of the drywell logging data, tank C- 110 was declared to be of questionable integrity
45 in 1977 and an assumed leaker in 1984. The leak volume of 2,000 gal was arbitrarily assigned as
46 a minimal estimate of small volume leaks. Field and Jones (2006) did not revise this leak
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1 volume estimate. However, leak volume estimates are undergoing further review and are
2 expected to be revised as part of this review. Johnson and Field (2007) did not change the
3 2,000-gal leak volume estimate.
4
5 3.2.4.3 Tank C-111 Leak Evaluation. Around tank C-11, no specific characterization
6 activities were completed for this FIR, other than an HRR survey conducted for the entire WMA.
7 Therefore, the summary discussion provided is based almost entirely on historical records
8 (e.g., waste transfer records, liquid level measurements, and drywell gamma data). This
9 information is thoroughly summarized by Johnson et al. (2004).

10
11 Tank C-Il first received waste in 1946 when first cycle waste and coating removal wastes were
12 stored in the tank. This waste was delivered by a cascade line from tank C-1 10. In subsequent
13 years, tank C-Il received uranium recovery waste, OWW generated by the PUREX process,
14 and ferrocyanide waste without incident. The last waste to be stored in tank C-Il was
15 194,000 gal of waste from the Hot Semiworks. This waste was placed in the tank between
16 January 1962 and June 1964. Subsequently, liquid levels began to drop and continued dropping
17 until 1969, with a cumulative decrease of approximately 8.5 in. during this time. The
18 corresponding supernate volume loss was approximately 42,000 gal (Table 3-19).
19
20 Evidence for vadose zone contamination caused by a leak from tank C-Il is nonexistent in
21 drywell gamma logging data. However, analysis of heat production from the stored waste
22 (Johnson et al. 2004) indicated that radionuclide decay of contaminants in Hot Semiworks waste
23 was sufficient to evaporate most of this liquid. Temperature records at tank C-Il (RHO 1981)
24 showed temperatures in excess of 190 'F in the second quarter of 1964 after completion of
25 HS waste placement in the tank. In the analysis, concentrations of primary heat-producing
26 contaminants were derived from processing records at Hot Semiworks and waste heat production
27 was estimated. The dominant heat-producing isotopes were strontium-90 and cerium-144, with a
28 total estimated inventory in tank C-Il of 3,939 and 6,427 kCi, respectively, as of July 1964.
29 Radiolytic heat generation over time was then calculated for the time span between July 1964
30 and September 1969 (Figure 3-28). Because of the relatively short half-life of cerium-144
31 (approximately 284 d), estimated heat production dropped from approximately 175,000 to
32 1,640 Btu/hr. A comparison of heat-production changes and liquid volume losses are generally
33 correlated. A quantitative estimate of waste volume lost was not provided in RHO (1980).
34
35 Tank C-Il was identified to be of questionable integrity in 1968 and was designated as an
36 assumed leaker in 1981. The leak volume estimate of 5,500 gal given in Field and Jones (2006)
37 is the same estimate as previous leak volume estimates. However, per Field and Jones (2006),
38 leak volume estimates are undergoing further review and are expected to be revised as part of
39 this review. Previous leak volume estimates did not consider the possibility of evaporation as the
40 mechanism for observed liquid level decreases between 1965 and 1969.
41
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Table 3-19. Single-Shell Tank C-111 Waste Volume Change 1964 - 1971

Change in Volume Cumulative Volume Total Volume
Date (gal) Decrease (gal) (gal)

07/01/64- 12/31/64 0 0 539,000

01/01/65 - 06/30/65 -20,000 20,000 519,000

07/01/65 - 09/30/65 1,000 19,000 520,000

10/01/65 - 12/31/65 -4,000 23,000 516,000

01/01/66 - 03/31/66 -3,000 26,000 513,000

04/01/66 - 06/30/66 -3,000 29,000 510,000

07/01/66 - 09/30/66 0 29,000 510,000

10/01/66 - 12/31/66 -2,000 31,000 508,000

01/01/67 - 03/31/67 0 31,000 508,000

04/01/67 - 06/30/67 -5,000 36,000 503,000

07/01/67 - 09/30/67 0 36,000 503,000

10/01/67 - 12/31/67 -1,000 37,000 502,000

01/01/68 - 03/31/68 -3,000 40,000 499,000

04/01/68 - 06/30/68 0 40,000 499,000

07/01/68 - 09/30/68 0 40,000 499,000

10/01/68 - 12/31/68 0 40,000 499,000

01/01/69 - 03/31/69 -1,000 41,000 498,000

04/01/69 - 06/30/69 -1,000 42,000 497,000

07/01/69 - 09/30/69 0 42,000 497,000

10/01/69 - 12/31/69 -350,000 sing-shell twas -04 147,000

01/01/70 -03/31/70 0 -- 147,000

04/01/70 - 06/30/70 -1,000 -- 146,000

07/01/70 - 09/30/70 4,000 -- 150,000

10/01/70-12/31/70 1,000 -- 151,000

from (Johnson et al. 2004).

1
2

3-89



RPP-35484 Rev. 1

1 Figure 3-28. Single-Shell Tank C-111 Liquid Level Decrease Versus
2 Waste Radiolytic Heat Generation
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5 3.2.4.4 Tank A-104 Leak Evaluation. Around tank A-104, two of the three laterals underneath
6 the tank were relogged as part of the characterization effort described previously in this FIR and
7 detailed in Randall and Price (2006). Other information that forms the basis of this evaluation
8 comes from historical records (e.g., waste transfer records, liquid level measurements, drywell
9 gamma data, and gross gamma data from laterals). A summary of tank A-104 operations is

10 provided in DOE/GJO (1998c).
11
12 Tank A-104 first received waste in 1959, when self-boiling PUREX waste and OWW were
13 placed into the tank. Transfer of OWW to tank A-104 continued through 1968. In 1969, this
14 waste was then sluiced out of the tank and the tank held sluicing fluid until 1972, when cesium
15 and strontium recovery waste was added. Between 1972 and 1975, PUREX supernate was
16 transferred into the tank. This practice ceased after elevated radiation levels were observed in
17 April 1975 in two of the laterals under the tank at the northwest and southeast edges. The
18 identity of the two laterals was not specifically noted, but recorded measurements from 1977 and
19 beyond (Figure 3-29) indicate that the northwest location was on lateral 14-04-02, approximately
20 160 ft along the lateral. All three laterals showed some elevated radiation levels at the southeast
21 location, but the highest and most extensive radiation levels occurred in lateral 14-04-01. All
22 three laterals showed anomalous radiation activity within 30 d of the original occurrence.
23
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Figure 3-29. Historical Gamma Radiation Survey of Tank A-104 Laterals1
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The gross gamma profiles in Figure 3-29 indicate that the contaminant or contaminants emitting
this radiation were relatively short-lived (e.g., ruthenium-106, cerium-144). Additional later
surveys are shown in DOE/GJO (1998c) and indicate that anomalous radiation levels did not
extend past the early 1980s. The lateral surveys done for this FIR (Randall and Price 2006) on
laterals 14-04-01 and 14-04-02 registered no zones of elevated radiation levels. Currently, few
radionuclides are still measurable (e.g., cesium-137, cobalt-60).

No additional incidents of elevated radiation levels were indicated by subsequent gamma logging
measurements in the laterals, nor were there ever significant radiation levels in the adjacent
drywells, suggesting a singular leak event in 1975. This is consistent with the waste transfer
record that showed the accessible fluids (approximately 43,300 gal per Jensen [19751) were
quickly transferred from tank A-104, thereby limiting the potential for additional waste losses to
the subsurface. The lack of cesium-137 at the laterals may indicate a substantially smaller leak
than the ones at tank A-105, if the waste stream compositions were similar. Alternately, the
waste present in tank A-104 may have contained a less cesium-137 rich waste stream in 1975.

Field and Jones (2006) provides a leak estimate of 2,000 gal, while prior to Field and Jones
(2006), leak estimates ranged from 500 to 2,500 gal. All of these estimates are consistent with
available field observations (laterals and drywells). The recent lateral measurement data
(Randall and Price 2006) provide no indications to the contrary. However, per Field and Jones
(2006), leak volume estimates are undergoing further review and are expected to be revised as
part of this review.

3-91

0

9120

2

3
4
5
6
7
8
9

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



RPP-35484 Rev. 1

1 3.2.4.5 Tank A-103 Leak Evaluation. Around tank A-103, the three laterals under the tank
2 were re-logged as part of the characterization effort for this FIR. Other information that forms
3 the basis of this evaluation comes from historical records (e.g., waste transfer records, liquid
4 level measurements, drywell gamma data, and gross gamma data from laterals). A summary of
5 tank A-103 operations and drywell gamma data are provided in DOE/GJO (1998d).
6
7 Tank A-103 first received waste in 1956, when self-boiling PUREX waste was placed into the
8 tank and continued to receive this waste intermittently through 1968. Some of this waste was
9 sluiced out in 1964 and again in 1966 for purposes of cesium and strontium recovery. From

10 1970 through 1973, tank A-103 stored ion exchange waste generated at B Plant and transferred
11 to tank A-103 from a variety of facilities. Following a sluicing campaign in 1974 and 1975 to
12 remove ion exchange waste, PUREX sludge supernate and B Plant waste were transferred back
13 into the tank until 1978. Finally, several varieties of wastes were transferred into the tank until
14 1979.
15
16 Monitoring data collected in and around tank A-103 have shown no clear indications that the
17 tank has leaked. Most of the unusual monitoring occurrences have been attributed to other
18 plausible factors that have apparently been accepted. Welty (1988) noted one small fluctuation
19 in liquid level measurements in 1977 and four fluctuations between 1978 and 1980. In 1977, the
20 liquid level dropped by approximately 1 in. The cause was attributed to foam dissipation in the
21 tank that affected the measurement. The largest liquid level fluctuation between 1978 and 1980
22 was approximately 4 in. In each case, formation and slumping of salt cake crusts in the tank
23 were identified as the cause of the liquid level fluctuations.
24
25 In the subsurface Welty (1988) referenced the occurrence since 1964 of elevated gross gamma
26 radiation levels below the tank bottom in drywells 10-03-01 and 10-03-07. No specific values
27 were provided. Of these two drywells, the greatest and most persistent contamination occurred
28 at drywell 10-03-07. At drywell 10-03-07, activity increased from 160 to 6700 c/s at the bottom
29 of the drywell (75 ft bgs) between February 1968 and September 1969. Elevated readings were
30 also present in this location in 1972 (approximately 300 c/s) and steadily decreased thereafter.
31 After the drywell was deepened in 1978, a smaller elevated radiation level anomaly (50 to
32 100 c/s) was tracked at approximately 80 ft bgs through 1993 (DOE/GJO 1998d). A plausible
33 contaminant creating these elevated readings is ruthenium-106. Currently, spectral gamma
34 measurements show cesium-137 levels between 1 and 10 pCi/g at between 50 and 100 ft bgs.
35 At drywell 10-03-01, an anomalous gross gamma reading of approximately 75 c/s occurred in
36 June 1978. In May 1978, a small peak (100 c/s) is attributed to the redistribution of pre-existing
37 surface contamination caused by a large nearby pipeline leak that occurred in April 1978. No
38 other subsequent anomalies were measured in this drywell. Currently, spectral gamma
39 measurements of deep cesium-137 show concentrations of< 1 pCi/g. No other boreholes around
40 tank A- 103 showed evidence of unusual contamination at any time in the past or currently.
41 Similarly, neither historical records of gross gamma measurements nor the recent spectral
42 gamma logging analysis of the laterals have provided any indication of subsurface
43 contamination.
44
45 These data suggest that waste was present around drywell 10-03-07 from 75 to 80 ft bgs in the
46 mid 1960s, but the relationship between this waste and a possible leak from tank A- 103 is
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1 problematic. The singular expression of waste in one drywell casts doubt on a causal
2 relationship, particularly when a nearby monitoring location between the tank and the drywell,
3 lateral 14-03-03, never showed anomalous behavior nor were suspicious changes in liquid levels
4 noted in the 1960s.
5
6 Welty (1988) reported that tank A-103 was re-categorized from active/sound to sound/
7 deactivated in August 1980. Continued fluctuations in liquid level measurements ultimately lead
8 to the conclusion, with 95% confidence, that the tank could not be considered sound (Groth and
9 Owens 1987). Consequently, an estimate of 5,500 gal was determined as a leak volume.

10 Field and Jones (2006) did not revise this leak volume estimate. However, per Field and Jones
11 (2006), leak volume estimates are undergoing further review and may be revised as part of this
12 review.
13
14 3.2.4.6 Tank AX-102 Leak Evaluation. Around tank AX-102, no specific characterization
15 activities were completed for this FIR. Therefore, the summary discussion provided is almost
16 entirely based on historical records (e.g., waste transfer records, liquid level measurements, and
17 drywell gamma data). A summary of tank AX-102 operations and drywell gamma data are
18 provided in DOE-GJO (1997b).
19
20 Tank AX-102 first received high-level PUREX waste and OWW in 1966, which continued until
21 1968. From 1969 to 1975, the tank received B Plant high-level waste and was then sluiced for
22 shipment to B Plant and recovery of cesium-137 and strontium-90. Subsequently, the tank
23 received liquids from the 242-A evaporator, both complexant waste and concentrated
24 complexant waste. In 1980, the tank was removed from service, and in 1988, excess liquids
25 were pumped out of the tank.
26
27 The primary indication of tank waste loss began in May 1975, when an increase in gross gamma
28 levels from 38 to 152 c/s occurred at approximately 55 ft bgs in drywell 11-02-11 (Welty 1988).
29 By September 1975, the gamma level increased to 1,021 c/s and stayed at that level through
30 December 1976. Additional drywells 11-02-12 and 11-02-22 were constructed shortly after
31 May 1975, presumably to better characterize the source of the waste loss indicated in
32 drywell 11-02-11. Only drywell 11-02-12 showed anomalous radiation levels. Significant
33 contamination was encountered in the first measurement essentially throughout the drywell
34 (Figure 3-30). The earliest reading showed two peaks, one at approximately 12 ft bgs and the
35 second at 34 ft bgs. The deeper peak gradually decreased by a couple of orders of magnitude
36 between 1975 and 1994, while the shallower peak decreased very little. This demonstrates that
37 more short-lived contaminants contributed to the deeper peak (e.g., ruthenium-106 and
38 shorter-lived isotopes) and longer-lived contaminants contributed to the shallower peak. This
39 contrasting behavior is consistent with the generally greater mobility of more abundant
40 short-lived contaminants (e.g., ruthenium-106, antimony-125) compared to gamma-emitting
41 long-lived contaminants (e.g., cesium-137, europium-152). Current spectral gamma analyses
42 show cesium-137 as the dominant gamma emitter at approximately 12 ft bgs and only cobalt-60
43 at approximately 0.1 pCi/g from 30 to 45 ft bgs. Other short-lived gamma emitters present in
44 1975 would have decayed below detection limits by the mid 1990s, when these measurements
45 were taken.
46
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Figure 3-30. Historical Gross Gamma Log Data from Drywell 11-02-121
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The most likely source of waste release from tank AX-102 was identified as a dresser coupling
failure between a 20-in. buried vapor line and the tank vessel vent system header. In late 1975,
asphalt sealant was injected into the soil in an attempt to repair the dresser couple. The drywell
gamma data suggest that relatively little waste entered the soil column after this action was
taken.
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1
2 Because of the event described above, tank AX-102 was characterized as an assumed leaker in
3 1988 with a loss of 3,000 gal (Haigh 2007). Field and Jones (2006) did not revise this leak
4 volume estimate. However per Field et al. (2007) leak volume estimates are undergoing further
5 review and are expected to be revised as part of this review.
6
7 3.2.4.7 Tank AX-104 Leak Evaluation. Around tank AX-104, no specific characterization
8 activities were completed for this FIR. Therefore, the summary discussion provided is almost
9 entirely based on historical records (e.g., waste transfer records, liquid level measurements, and

10 drywell gamma data). A summary of tank AX-104 operations and drywell gamma data is
11 provided in DOE/GJO (1997).
12
13 Tank AX-104 first received waste in 1966. Until 1976, varieties of waste streams were
14 transferred to this tank from PUREX fuel processing. Beginning in 1976, PUREX waste was
15 steadily sluiced out of the tank, and some occasional transfers of evaporator waste into the tank
16 occurred. In 1981, the tank was interim stabilized by pumping the available supernate.
17
18 The primary indication of tank waste loss occurred in April 1975, when increased gross gamma
19 levels at 40 ft bgs were noticed at drywell 11-04-11. Welty 1988 reported elevated gross gamma
20 levels in the first measurements taken at this drywell in January 1975 (1,490 c/s at 25 ft bgs,
21 255 c/s at 39 ft bgs, and 950 c/s at 64 ft bgs), suggesting the presence of pre-existing
22 contamination. The higher level counts diminished rapidly thereafter to near detection limit
23 levels by late 1978 (Figure 3-31). A similar profile was also observed at nearby
24 drywell 11-04-01 (Figure 3-32). In this drywell, maximum levels were found in one depth
25 interval between 15 and 40 ft bgs, and maximum values of nearly 8,000 c/s suggest that this
26 drywell was closer to the source of leakage. Given the relatively rapid decrease in gross gamma
27 levels shown in Figures 3-31 and 3-32, shorter-lived radionuclides (e.g., ruthenium-106) are
28 likely the primary radiation producers. Recent spectral gamma analyses show only measurable
29 cesium-137 concentration near the surface, which may be related to these losses or some other
30 near-surface release. As with tank AX-102, analysts concluded that the source of this waste
31 release was part of the buried 20-in. vapor line and vessel vent header system.
32
33 Two other drywells indicated elevated gross gamma contamination around tank AX-104. In
34 drywell 11-04-08, elevated gross gamma measurements (up to 350 c/s) were taken in 1977 and
35 1978 between 60 and 65 ft bgs. A reduction by half within a year's time suggests that
36 ruthenium-106 was the primary contributor. Whether this observation indicates a continuation of
37 waste migration from the same source affecting drywells 11-04-01 and 11-04-11 is not clear,
38 though the timing and radiation levels are consistent with that hypothesis. On the other hand, no
39 indications of elevated gross gamma activity were observed at drywell 11-04-10, which is
40 located between drywell 11-04-08 and the other drywells. A migration path that bypassed
41 drywell 11-04-10 appears problematic. Drywell 11-04-10 is also notable for an apparently
42 independent near-surface waste loss. Unlike the other drywells around tank AX-104, mid 1990s
43 spectral gamma data analyses show cesium-137 peaks at approximately 5 ft bgs, accompanied by
44 cobalt-60 and europium-154 peaks in the same location.
45
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Figure 3-31. Historical Gross Gamma Log Data from Drywell 11-04-11
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Figure 3-32. Historical Gross Gamma Log Data from Drywell 11-04-01
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Tank AX-104 was identified as having questionable integrity in 1977 (Welty 1988) and a leaker
of 8,000 gal because of vapor system losses in 1988 (Haigh 2007). No reports are available that
explain the questionable integrity designation, nor is the information used to determine the leak
volume estimate of 8,000 gal given in past assessments. Field and Jones (2006) assumed no
leakage from this tank. However per Field et al. (2007), leak volume estimates are undergoing
further review and are expected be revised as part of that review.
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3.2.4.8 Unplanned Releases in WMAs C and A-AX. Numerous unplanned releases have
occurred in WMAs C and A-AX. Transfer line leaks, diversion box leaks, surface spills, and
airborne contamination events are among those that have occurred (Table 3-20). With the
exception of UPR-200-E-82, no specific characterization was completed at any of these sites for
this FIR. Historical records indicate that two releases, in addition to UPR-200-E-82, stand out as
the most significant of the environmental contamination events. Both events involved transfer
line leaks in which the waste type, source, and destination were well known. In both events,
waste fluids puddled on the ground surface and prompted immediate stoppage of waste pumping
and quick coverage with clean soil and gravel to minimize exposure to radiation.

Table 3-20. Unplanned Releases in WMAs C and A-AX

UPR Number Location Date Leak Type Waste Type
Volume

(L)

UPR-200-E-16 C Farm Unknown Overground Pipe Break CWP 190

UPR-200-E-18 241-A-08 1959 Dripping Vent Condensate

UPR-200-E-27 C Farm 11/1/60 Windblown Contamination

UPR-200-E-42 241-AX-151 11/6/72 Surface Contamination

UPR-200-E-47 A Farm 1974 Particulate HEPA filter

UPR-200-E-48 A-106 pump pit 1974 Windblown Contamination

UPR-200-E-68 241-C-151 1/11/85 Windblown Contamination

UPR-200-E-72 South of C Farm 4/20/85 Buried Contamination

UPR-200-E-81 241-CR-151 10/15/69 Line Leak CWP 136,000

UPR-200-E-82 241-C-152 12/19/69 Line Leak PSN 10,000

UPR-200-E-86 C Farm 1971 Line Leak PSN 65,800

UPR-200-E-107 244-CR 11/26/52 Spill TBP 19

UPR-200-E- 115 241-AX-103 2/12/74 Spray

UPR-200-E- 118 C Farm 4/20/57 Airborne Contamination

UPR-200-E- 119 241-AX-104 12/22/69 Surface Contamination

UPR-200-E-145 A Farm 1993 Excavation Uranium Oxide

(adapted from Williams 2001)

The first and more soil-contaminating event, UPR-200-E-86, was a transfer line leak in 1971 that
released an estimated 17,385 gal of high-level PUREX waste. The line, number 812, was
located on the west corner of WMA C, buried approximately 8 ft bgs, and transferred waste from
the 244-CR vault to C tank farm. The break occurred just south of diversion box 241-C-151.
Shallow characterization boreholes were drilled at the site shortly after the leak event to outline
the nature and extent of cesium-137 contamination. The data from the shallow boreholes
showed that an estimated 1,300 ft3 of soil were contaminated and 25,000 Ci of cesium-137 were
lost (Maxfield 1979). Remediation actions immediately after the leak were described. In 1995, a
shotcrete cover was placed over the leak location.
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1 The second event, UPR-200-E-8 1, was a transfer line leak in 1969 that released an estimated
2 36,000 gal of PUREX coating waste. The transfer line was located in the southwest corner of
3 WMA C, just west of the 244-CR- 151 diversion box. Approximately 720 Ci of cesium- 137 were
4 estimated as present in the leaked waste (Maxfield 1979). The contaminated soil was covered
5 with clean soil and gravel.
6
7
8 3.3 CONCEPTUAL OVERVIEW OF WASTE RELEASES AND SUBSEQUENT
9 SUBSURFACE CONTAMINANT MIGRATION AROUND WMA C AND A-AX

10 This section provides a broad, conceptual overview of the numerous waste discharges, both
11 intentional and unintentional, that have occurred in the vicinity of WMA C and A-AX. The
12 primary contaminants present in the subsurface include technetium-99, nitrate, iodine-129, and
13 cobalt-60. The discussion, presented chronologically, considers contaminant evolution in the
14 subsurface over the operational lifetime of the tank farms and other associated facilities
15 (e.g., cribs and trenches) and focuses on the major releases to the environment, primarily the
16 subsurface. Figure 3-33 shows the location of major liquid discharge facilities around the
17 WMAs where waste fluids were disposed intentionally. Much of this information comes from a
18 review of historical tank farm operations (Williams 2001), WIDS, and the Virtual Library. Some
19 discrepancies exist relative to stop and start times when comparing Williams (2001) data with the
20 Virtual Library and WIDs data. However, volume estimates of released fluids are consistent
21 among the historical references.
22
23 The first significant tank farm operations began at WMA C and supported storage and treatment
24 of waste streams generated by the bismuth phosphate process. Facilities at WMA A-AX did not
25 exist during this time. Waste receipt at WMA C began in 1946 and essentially finished in 1952,
26 when metal waste was retrieved from the tanks, treated in the 244-CR process vault, and
27 transferred to U Plant for uranium recovery. No incidents of waste loss to the subsurface were
28 recorded during this time. The uranium recovery process generated tributyl phosphate (TBP)
29 waste, which subsequently required removal (generally referred to as scavenging) of the
30 cesium-137 and strontium-90 to allow intentional disposal of that waste into the subsurface. The
31 scavenging process used ferrocyanide and was completed at a number of facilities, including the
32 244-CR vault in WMA C. Based on historical record, environmental contamination at WMA C
33 during this time was minimal. Two small unplanned releases, a liquid spill at 244-CR vault
34 (UPR-200-E- 107) and an airborne contamination near tank C- 107 (UPR-200-E- 118), occurred
35 during this time. Also, essentially no intentional liquid discharge facilities were operational near
36 WMA C over the period 1946 to 1952.
37
38 Plutonium separation processes at PUREX were the next significant activity requiring tank farm
39 support. Operations at PUREX went through two phases: the first phase began in the mid 1950s
40 and continued until 1972 and the second phase occurred from 1983 to 1985. Compared to the
41 preceding bismuth phosphate process, significantly greater quantities of various waste fluids
42 were generated by the PUREX plant that required disposition.
43
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Figure 3-33. Location Map of WMA C and A-AX and Nearby
Major Liquid Discharge Facilities
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Consequently, waste discharges to the environment were larger and more frequent. In particular,
intentional discharges into cribs were common. All such intentional discharge facilities were
located around WMA A-AX, and no facilities other than French drains, which received modest
amounts of waste, were present around WMA C. A set of facilities was constructed around
WMA A-AX (mostly on the east side), and another set was constructed approximately 0.5 mi
south to support PUREX operations. Additionally, significantly larger quantities of dilute waste
(primarily cooling water and steam condensate from various facilities) were disposed of at
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1 B Pond, located approximately 1 mi to the east of WMA C and A-AX, and at Gable Mountain
2 Pond several miles to the northwest. Together, these discharges have affected water table levels,
3 groundwater flow direction, and groundwater chemistry underlying these WMAs.
4
5 The PUREX process was developed in the early 1950s, and full-scale implementation followed
6 by the mid 1950s with the construction of the PUREX Plant and the A tank farm in 1955.
7 Initially, cold startup wastes from PUREX were discharged into four cribs located just north and
8 east of the A tank farm (216-A-1, 216-A-18, 216-A-19, and 216-A-20). Approximately
9 1.6E+06 L of waste, containing approximately 2,600 kg of uranium, were disposed in these cribs

10 between November 1955 and January 1956. Shortly thereafter, full-scale PUREX operations
11 began, and several liquid discharge facilities began to receive a variety of wastes. In this same
12 time frame, small amounts of overflow waste from diversion box 241-A-152 were discharged
13 into crib 216-A-7 (8E+04 L in 1955 and 1956).
14
15 After PUREX startup, the largest volume waste discharges into nearby cribs were generated by
16 tank condenser operations. Both condensate and condenser cooling water were intentionally
17 discharged, and the majority of the discharges occurred in facilities east of WMA A-AX. The
18 first facility to receive this waste was the 216-A-8 crib, which was built in 1955 and is located
19 east of A tank farm. This crib accepted 9.3E+08 L of tank condensate and condenser cooling
20 water through May 1958, at which point a decision was reached that the crib had reached its
21 radionuclide capacity. At that point, crib 216-A-24, also located just north of crib 216-A-8,
22 began receiving this waste. In 1960, an order of magnitude reduction in annual receipt volume
23 was achieved (from approximately 3E+08 L/yr to < 3E+07 L/yr), when a more efficient
24 condenser system was installed that permitted diversion of the condenser cooling water to Gable
25 Mountain Pond. By 1967, approximately 8.2E+08 L of fluid had been discharged into this crib.
26 In 1966, condensate discharge reverted back to crib 216-A-8, which received another 2E+08 L
27 through 1976. Subsequently, at crib 216-A-8, additional condensate was received in 1978
28 (600 L) and from 1983 through 1985, approximately 1.5E+06 L because of PUREX restart.
29
30 Finally, it was assumed that liquid discharge was valved off at crib 216-A-24 in 1966; later
31 events contradicted this assumption (Dietz 1999). Excess moisture and radioactive
32 contamination were encountered in June 1979 in soil just north of the crib. Further investigation
33 showed that a valve at the 216-A-508 box near crib 216-A-8 was open and allowing fluid to
34 migrate to crib 216-A-24. The total volume of fluid lost in the preceding 13 yr is unknown.
35
36 A secondary condenser operations waste stream was developed from the re-condensed vapor
37 released by the condensers. These wastes, called stack drainage, were discharged to French
38 drains 216-A-16, 216-A-17, and 216-A-23 inside the A tank farm beginning in 1956. Williams
39 (2001) reports these facilities were operating through 1969 and received a total of approximately
40 7.3E+05 L of fluid.
41
42 Just to the west of the A tank farm, crib 216-A-9 received acid fractionater condensate and
43 cooling water from PUREX between 1956 and 1958 (9.8E+08 L) and decontamination waste
44 from N reactor in 1966 (2E+06 L). No other facilities west of the A tank farm received
45 comparable quantities of fluid. The next largest volume discharge occurred at the 216-A-40
46 retention basin (9.5E +05 L), which received steam condensate and cooling water from the
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1 AR vault in 1968. Liquid remained in this facility until 1979, when liner failure was noted. The
2 remaining liquids were drained.
3
4 When this group of liquid discharge and storage facilities closest to WMA A-AX is considered, a
5 total of approximately 3E+09 L was discharged between 1955 and 1978, but the great majority
6 of discharges occurred early in this period. From 1955 through 1959, approximately 2.6E+09 L
7 were discharged.
8
9 Approximately 0.5 mi south of WMA A-AX, numerous facilities were constructed and used

10 between 1955 and 1992. The largest volumes of discharged fluids were PUREX operations
11 condensates released into a few cribs. Cribs 216-A-10 and 216-A-5 received acidic process
12 condensate (3.2E+09 and 1.63E+09 L, respectively). Cribs 216-A-30, 216-A-37-2, and 216-A-6
13 received primarily steam condensate (7.68E+09, 1.27E+09, and 3.40E+09 L, respectively). Crib
14 216-A-37-1 received 3.71E+08 L of 241-A evaporator condensate. Altogether, approximately
15 1.42E+10 L were from these facilities with fairly steady annual discharges between 108 and
16 109 L/yr. Only in 1974 and 1975 were no liquids discharged from these facilities.
17
18 When cumulative liquid discharge volumes from all sources, including the nearby cribs, southern
19 cribs, B Pond, Gable Mountain Pond, and unintentional releases from the WMAs are considered,
20 annual discharges were in excess of 10 9 L/yr from 1945 through 1993. The dominant discharges
21 occurred at B Pond and Gable Mountain Pond (>109 to 1010 L/yr) followed by intentional crib
22 discharges that were generally >108 L/yr, except in the cribs adjacent to WMA A-AX, where
23 discharges declined to 106 to 107 L/yr in most years from 1960 through 1975. In contrast,
24 volume discharges from tank and waste transfer line leaks were on the order of 104 or 105 L in
25 single episodes. These events occurred primarily in the mid 1960s to early 1970s, when large
26 volumes of high-heat PUREX waste was stored in and transferred through the tank farm
27 infrastructure.
28
29 The discharges from the above facilities raised the water table underlying WMAs C and A-AX
30 and added contaminants to the unconfined aquifer. Groundwater monitoring wells were
31 routinely constructed for liquid discharge facilities for purposes of detecting environmental
32 contamination from those facilities. Conversely, monitoring wells were rarely placed in
33 locations without liquid discharge facilities. Samples were taken frequently from a few
34 monitoring wells between the mid 1950s and the present and provide some insight into the
35 groundwater impacts from these operations associated with the PUREX complex. Early on, the
36 data most consistently taken were water elevation (head data), nitrate concentrations, and gross
37 beta measurements. These data are shown in Figures 3-34 and 3-35. In each figure, data are
38 shown from eight monitoring wells that are arranged in the same configuration and provide
39 regional coverage of the PUREX complex (Figure 3-36). The wells are arranged from north to
40 south (top to bottom in the figure), with wells west of WMA A-AX in the left column and the
41 wells east of WMA A-AX in the right column. These historical groundwater monitoring wells
42 did not monitor WMA A-AX (except for 299-E25-2), but did provide a historical regional
43 overview of changes in regional water levels and historical groundwater quality. Unfortunately,
44 there are no long-term monitoring wells around WMA C, because intentional discharge facilities
45 were not constructed there.

3-102



RPP-35484 Rev. 1

Figure 3-34. Water Elevation and Nitrate Data for Regional Monitoring
Wells at Various Facilities Near WMA A-AX in the 200 East Area
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Figure 3-35. Gross Beta and Tritium Data for Regional Monitoring
Wells Near WMA A-AX
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Figure 3-36. Regional Historical Groundwater Monitoring Wells Supporting
Historical Hydrographs and Groundwater Quality Data
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1 In Figure 3-34, the head data form pronounced two-peak curves in six of the eight wells whose
2 high water elevation peak times coincide very closely. The other two wells are missing data
3 from the times when the water elevation peaks were observed in the other wells. In these well
4 profiles, the water table rises steadily from the mid 1950s until 1970, presumably because of
5 continuous large waste water discharges. A subsequent decrease occurs until approximately
6 1975, followed by a short period of roughly stable water table elevation. By 1980 to 1982,
7 elevations again rose to a peak approximately in 1990, after which a steady decline occurred.
8 The regional nature of this chronologic head data pattern is roughly consistent with the 200 East
9 Area intentional discharge history, which began in 1945 and was dominated by B Pond and

10 Gable Mountain Pond. The pattern began generally increasing after the startup of PUREX
11 operations in the mid 1950s, dropped off in the early 1970s, began increasing again after 1975,
12 accelerated with the restart of PUREX operations until the late 1980s when water table
13 elevations dropped rapidly after intentional discharges were drastically reduced and finally
14 stopped in the mid 1990s (Figure 3-37).
15
16 Figure 3-37. Liquid Discharge History for Combined B Pond and
17 Gable Mountain Pond

3.50E+10

3.OOE+10

2.50E+10

0
0

r 2.OOE+10

1.50E+10

O 1.OOE+10

5.OOE+09
0

0.OOE+00
1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

18
19
20 Comparison of same-time head data among the various wells shows a relatively flat gradient
21 with an apparent direction roughly north to south. However, because of the small differences in
22 head values, an unequivocal determination of groundwater flow direction cannot be made. This
23 hypothesis is consistent with a regional estimate of a mostly northeast to southwest orientation
24 that has been determined for the C tank farm area to the north (Reidel et al. 2006). In that
25 estimate, the data suggest little variation from this general flow pattern since 1958 at WMA C
26 (Reidel et al. 2006). If so, contamination under WMA A-AX was likely not provided by the
27 southernmost liquid discharge facilities. Similarly, the aquifer region underlying WMA C would
28 not likely have been affected by any of the intentional discharge cribs around WMA A-AX.
29
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1 A strong nitrate peak was observed approximately in 1960 in all well locations shown in
2 Figure 3-34 and significantly higher concentrations (approximately 106 ptg/L) occurred at
3 monitoring wells 299-E26-4, 299-E25-8, and 299-E25-2, which were located at the primary
4 condensate discharge facilities east of WMA A-AX (cribs 216-A-24 and 216-A-8). The other
5 monitoring well nitrate peak concentrations are about a factor of ten lower. This comparison
6 strongly indicates that these cribs are the source of the observed nitrate, at least on the east side
7 of WMA A-AX. The source of the nitrate at the west monitoring wells is not clear, but other
8 sources seem likely, even though peak timing is very close in the western and eastern wells.
9

10 The gross beta data are similar with respect to the nitrate and also peak around 1960, both in
11 terms of timing and relative peak concentration intensity. The exact contaminants contributing
12 to that gross beta measurement are not known, but tritium and iodine-129 are likely candidates.
13 In particular, tritium could have been constantly present in process condensate. In the two
14 monitoring wells where the 1960's peak is present and both gross beta and tritium measurements
15 are available (299-E26-4 and 299-E25-3), gross beta and tritium concentration trends correlate
16 quite well (see Figure 3-35).
17
18 After the 1960 peak, significantly less nitrate and gross beta activity contamination was observed
19 in the monitoring wells east of WMA A-AX. Limited tritium data also show activity occurring
20 in these wells in the mid to late 1970s. The reduced contamination may reflect reduced
21 discharge rates at cribs 216-A-8 and 216-A-24 after 1960. Discharges at cribs 216-A-8 and
22 216-A-24 continued until 1978 and 1967, respectively, but at rates < 108 L/yr. Conversely,
23 elevated nitrate, tritium, and gross beta activity was observed in the western monitoring wells
24 and one southern monitoring well, indicating other sources of contamination. Given that liquid
25 discharges continued from the major cribs described above after 1960, it is likely that
26 contamination remains in the vadose zone that is reaching and will continue to reach the
27 unconfined aquifer. Certainly, nitrate and tritium continue to be measured in the general area.
28
29 Up until the last few years, groundwater monitoring information around the WMAs indicated
30 liquid discharge facilities as the only groundwater contaminating sources. Given the relatively
31 small volume of tank waste losses in the WMAs that are known and well documented and the
32 lack of other known high volume fluid discharges, it is reasonable to expect little groundwater
33 contamination from tank wastes. However, this hypothesis cannot be demonstrated conclusively
34 because of sparse data. Up until 1990, good monitoring well coverage was available only around
35 WMA A-AX and the only constituents routinely measured in samples from these wells were
36 nitrate and gross beta. Since 1990, additional monitoring wells have been added around
37 WMA A-AX and installed for the first time around the WMA C perimeter (beginning in 1989).
38 Also, much more complete suites of contaminants and major aqueous species have been
39 analyzed. In a few monitoring wells, contaminants and high concentration levels have been
40 measured that could indicate tank waste source contributions in addition to those still being
41 provided by previous crib discharges. The locations of these wells are shown in Figures 3-38
42 and 3-39.
43
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Figure 3-38. Well Location Map for WMA C
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Figure 3-39. Well Location Map for WMA A-AX1
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In addition to recent, more extensive groundwater monitoring data, characterization of deep
vadose zone sediments retrieved from groundwater monitoring wells 299-E24-19 and
299-E25-46 has been completed in a study focused on causes of borehole casing corrosion
(Brown et al. 2005). Both technetium-99 and nitrate were measured in sediments near the water
table. These data are discussed with respect to groundwater monitoring data below.

At WMA A-AX, the most significant contaminants in the groundwater have been nitrate, sulfate,
and technetium-99 shown in Figures 3-40, 3-41 and 3-42 (summarized by Hartman et al. 2006).
Nitrate and sulfate trends track fairly well in the monitoring wells, and both have generally
increased in concentration since the early to mid 1990s. The largest concentrations of these
contaminants occurred in the wells just south of WMA A-AX. Both nitrate and sulfate were
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primary constituents in tank condensate waste discharged to the major cribs, which appears to be
the primary source. Based on elevated specific conductance in well 299-E25-93, the
groundwater monitoring program has changed from detection-level indicator evaluation to a
groundwater quality assessment program. The source or sources of the elevated specific
conductance currently observed at WMA A-AX is under investigation. As yet, no conclusions
on sources have been made.

Figure 3-40. Recent Nitrate Concentrations in Samples from
Groundwater Monitoring Wells in WMA A-AX
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Figure 3-41. Recent Sulfate Concentrations in Samples from
Groundwater Monitoring Wells in WMA A-AX
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1 Figure 3-42. Recent Technetium-99 Concentrations in Samples
2 from Groundwater Monitoring Wells in WMA A-AX
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4
5 Technetium-99 is monitored in three upgradient monitoring wells (299-E24-33, 299-E24-22, and
6 299-E24-20) northwest and west of WMA A-AX. The groundwater in upgradient well
7 299-E24-33, northwest of the AX tank farm, has the highest concentration of technetium-99 of
8 the three upgradient wells at 1,010 pCi/L in June 2006 (Hartman et al. 2007). At downgradient
9 well 299-E25-93 anomalously high technetium-99 concentrations have been measured since

10 December 2003, when the first measurement at this monitoring well yielded a concentration of
11 13,100 pCi/L. Technetium-99 concentrations have decreased since then, but are still in the
12 6,000 to 7,000-pCi/L range. In contrast, technetium-99 concentrations < 700 pCi/L have been
13 measured in surrounding monitoring wells 299-E25-94, 299-E25-46, 299-E24-19, and
14 299-E25-20 to the west and 299-E25-02, 299-E25-41 and 299-E25-40 north of well 299-E25-93.
15 The isolated nature of the 299-E25-93 monitoring well measurement and its high value suggests
16 a nearby highly concentrated source that is normally associated with tank waste. Currently, a
17 plausible source within WMA A-AX has not been identified.
18
19 Deep vadose zone technetium-99 and nitrate contamination is also present at decommissioned
20 well locations 299-E24-19 and 299-E25-46 west of monitoring well 299-E25-93. This
21 contamination is at 277 ft bgs and 20 and 12 ft above the current water table elevation,
22 respectively (Brown et al. 2005). The technetium-99 sediment concentrations range between
23 4 and 25 pCi/g, which corresponds to a vadose zone porewater concentration of between
24 1,000 and 5,000 pCi/L. Conversely, the nitrate concentrations at the two locations are not
25 similar, between 200 and 300 pg/g at 299-E24-19 and 900 to 8,500 pg/g at 299-E25-46. The
26 different technetium-99 to nitrate ratios in the two locations suggest more than one source, but no
27 clear sources are apparent. The nearness of this contamination to the water table suggests a high
28 volume discharge source or sources as most likely, but a particular source or sources is not
29 known. How this vadose zone contamination is related to the current groundwater contamination
30 is also not clear.
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Transfer line losses of PUREX waste (UPR-200-E-82 in 1969 and UPR-200-E-86 in 1971)
occurred very near to monitoring well 299-E27-4 and because of their proximity, either are
plausible sources of the contamination seen in that well. If one or both of these leaks are sources
of current groundwater contamination, additional high volume discharges seem necessary to
have caused the current contamination. That is, the estimated volumes lost during the leak
events (2,600 and about 17,400 gal from UPR-200-E-82 and UPR-200-E-86, respectively) and
the subsequent natural recharge do not appear sufficient to have contaminated groundwater in the
36 to 38 years since the leak events.
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At WMA C, nitrate, technetium-99, and sulfate have been the most significant contaminants
found in underlying groundwater. In addition, low levels of cyanide have been observed in the
groundwater in some wells. Nitrate concentrations have generally increased in all monitoring
wells. Maximum technetium-99 concentrations (approximately 8,400 pCi/L) occurred in June
2004 in monitoring well 299-E27-4 near the southwest corner of WMA C. Technetium-99
concentration levels have declined since then to 2,510 pCi/L in 2007. In several monitoring
wells to the east of groundwater monitoring well 299-E27-4 (299-E27-13, 299-E-27-14, and
299-E-23), technetium-99 concentrations have generally increased since the late 1990s, and all of
these monitoring wells currently have concentrations in excess of 2,000 pCi/L (Figure 3-43).
This suggests a tank waste source near monitoring well 299-E27-4 and the ongoing development
of a plume toward the east. This plume direction is somewhat at odds with the regional
estimated flow to the southwest but agrees with the northeast-dipping vadose zone sediment
stratigraphy. Perhaps contaminants are migrating through the vadose zone to the northeast and
entering the upper unconfined aquifer east of the tanks.

Figure 3-43. Recent Technetium-99 Concentrations in Samples
from Groundwater Monitoring Wells in WMA C
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1 The other occurrence of high technetium-99 at WMA C occurred in upgradient monitoring
2 well 299-E-27-7 in January 2002, when a relatively sharp peak value of 2,760 pCi/L was
3 measured. This high technetium-99 spike dropped rapidly within several months. At this time
4 period, regional sulfate contamination began migrating into the area from the northwest.
5
6 The last contaminant of interest is cyanide. Cyanide contaminated waste was a byproduct of the
7 uranium recovery process completed in the early 1950s to separate uranium from metal waste
8 generated by the bismuth phosphate process. This process was tributyl phosphate (TBP) based
9 and was known as TBP waste. Because the TBP waste volume exceeded tank storage capacity,

10 intentional discharges to the subsurface were needed. The main impediment to subsurface
11 discharge was extremely high concentrations of fission products, particularly cesium-137, in
12 TBP waste. To scavenge cesium-137 from TBP waste, a ferrocyanide-based separation process
13 was used. Numerous facilities at C tank farm were used for this process. These included tanks
14 that stored TBP and scavenged TBP waste, the 244-CR vault where scavenging took place, and
15 various diversion boxes and pipes through which waste was transferred. Thus, tank farm
16 operations occurred that could have lost cyanide-contaminated waste to the subsurface.
17
18 The largest and most consistent cyanide concentrations in monitoring wells around WMA C
19 occur at upgradient monitoring well 299-E27-7 on the northeast side of WMA C. Unequivocal
20 cyanide concentrations were first measured in October 1999 and reached a maximum value of
21 about 45 pg/L in September 2004. The latest measurement in March 2007 was 11.5 pg/L
22 (Figure 3-44). Cyanide has also been measured sporadically at all other WMA C monitoring
23 wells to the north, west, and south of monitoring well 299-E27-7. In these locations
24 concentrations have ranged from 5 to 18 pg/L.
25
26 Figure 3-44. Cyanide Concentrations at Groundwater Monitoring Well 299-E27-7
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29 Currently, a particular leak event from this operation period is not known that could have been
30 the precursor to the current groundwater contamination. The point of entry into the unconfined
31 aquifer appears to be nearest to the 299-E27-7 location.
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1 4.0 SUMMARY AND CONCLUSIONS OF THE IMPACT (RISK) EVALUATIONS

2 This chapter provides estimates of future groundwater contamination and the associated human-
3 health impacts from tank waste contamination currently residing within the vadose zone. To
4 estimate the future impact of past releases, numerical simulations were performed and presented
5 in the Initial Single-Shell Tank System Performance Assessment for the Hanford Site (SST PA)
6 (DOE-ORP 2006). Results presented herein are adapted from analyses completed for the single-
7 shell tank performance assessment for waste management area (WMA) C and A-AX.
8
9 The numerical simulations considered the distribution of contaminants presently within the

10 vadose zone and the migration of these contaminants through the vadose zone to groundwater.
11 A two-dimensional numerical model was used to investigate the impact of a no soil remediation
12 closure scenario (assumes that contamination remains in the vadose zone), which includes a
13 surface closure barrier (required at closure under WAC 173-303-665[6] if waste cannot be
14 removed). A corrective measures study evaluating waste mitigation options is scheduled to be
15 submitted to Ecology in December 2010 for WMA C. Note that the simulations considered only
16 past releases (i.e., tank leaks and unplanned releases) and, unlike the performance assessment,
17 did not consider releases from tank residual wastes and possible releases during tank waste
18 retrieval operations.
19
20 The major observations and conclusions, based on the numerical modeling, are as follows:
21
22 * Simulated groundwater concentrations for technetium-99, nitrite, and chromium, as
23 well as the beta-photon dose exceeded the drinking water standard (40 CFR 141) at
24 the east fenceline boundaries at both WMA C and A-AX.

25
26 Groundwater concentrations, human-health risk, and radiological dose for the groundwater
27 pathway were evaluated using exposure scenarios and guidance from the Hanford Site risk
28 assessment methodology (DOE-RL 1995a), (WAC 173-340), and DOE Order 435.1 (DOE
29 2001). Human-health impacts associated with the future use of groundwater from a hypothetical
30 water supply well were estimated at the east fencelines at both WMA C and A-AX over the
31 period from year 2332 to year 12032.
32
33 The major findings, based on the human health impacts evaluation, include the following:
34
35 * A comparison of results between the initial inventory in the vadose zone at 30 ft bgs
36 versus 150 ft bgs was conducted for the UPR-200-E-82 leak based on the findings of
37 technetium-99 at a depth of 79 ft bgs (see Section 3.2.2). The results indicate that a
38 larger contaminant concentration (e.g., technetium-99; 12,800 pCi/L versus
39 162 pCi/L) occurred with an earlier peak arrival time (e.g., technetium-99; year 2051
40 versus year 5701) when the initial location of the technetium-99 was moved from
41 30 to 150 ft bgs.
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1 Radiological dose at the C tank farm fenceline varied, depending upon initial depth
2 placement of the contaminant inventory, from 3.1 x 10-1 (30 ft bgs) to 6.4 x 10-1
3 (150 ft bgs) mrem/yr for the all-pathways farmer scenario. Radiological incremental
4 lifetime cancer risk varied from 5.5 x 10-5 to 1.0 x 10-4 at the C tank farm fenceline
5 for the residential scenario for contaminants located at 30 and 150 ft bgs, respec-
6 tively. The hazard index varied from 0.13 to 0.24 at the C tank farm fenceline for the
7 Model Toxic Control Act (WAC 173-340) Method B scenario for contaminants
8 located at 30 and 150 ft bgs, respectively. Technetium-99 was the key contaminant
9 for the radiological dose and the incremental lifetime cancer risk, while hexavalent

10 chromium and nitrite were the key contaminants for the hazard index. Regulatory
11 limits are 15 mrem/yr for the radiological dose, 1.0 x 10-4 to 1.0 x 10-6 for
12 radiological incremental lifetime cancer risk (EPA 1997), and 1.0 for hazard index.

13 * Radiological dose is 4.7 x 101 mrem/yr at the WMA A-AX fenceline for the all-
14 pathways farmer scenario. The radiological incremental lifetime cancer risk is
15 8.1 x 10-5 at the WMA A-AX fenceline for the residential scenario. The hazard index
16 is 0.16 at the WMA A-AX fenceline for the Model Toxic Control Act Method B
17 scenario. Technetium-99 was the key contaminant for the radiological dose and
18 incremental lifetime cancer risk, while hexavalent chromium and nitrite were the key
19 contaminants for the hazard index.

20
21 The inventory estimates used for the numerical modeling supporting this FIR are undergoing
22 further review using the process described in Field et al. (2007) and may underestimate the
23 vadose zone inventories for certain of the WMA C waste loss events (e.g.,UPR-200-E-82, see
24 Section 3.2.2.3). Increases in past release inventories will cause future analysis to show
25 proportional increases to the peak groundwater concentrations and associated human-health risk
26 and dose values presented in this FIR.
27
28 The modeling results from the SST PA provide the basis for the projected contaminant
29 groundwater impacts for the WMA C and A-X field investigation report. DOE prepared the
30 initial SST PA (DOE-ORP 2006) to serve as a single integrated groundwater pathway risk
31 assessment that will meet the needs of multiple programs, including the RCRA Corrective
32 Action process, tank waste retrieval planning, and tank farm closure planning. The two-
33 dimensional vadose zone flow and transport modeling approach used in the SST PA is
34 comparable to the approach used in previous FIRs (Knepp 2002a, 2002b, Myers 2005) prepared
35 prior to the SST PA (DOE-ORP 2006). Some modifications to the model approach, inputs, and
36 assumptions have been made as more data and analyses have been completed and become
37 available. These modifications have resulted in some changes in the estimated peak
38 concentrations and arrival time of the contaminants, but the changes in the results are not
39 significant enough to cause changes in the overall conclusions.
40
41 For example, at WMA S-SX (which is the only WMA at which a direct comparison can be made
42 between the modeling approach used in the SST PA and the modeling approach used in a
43 previous field investigation report), both the SST PA (DOE-ORP 2006) and the S-SX FIR
44 (Knepp 2002a), show that the model estimated concentrations for Tc-99 are approximately
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1 2 orders of magnitude above the drinking water standard of 900 pCi/L. Further explanation is
2 provided in the following paragraphs.
3
4 In the SST PA (DOE-ORP 2006) the estimated maximum technetium-99 concentration for the
5 reference case is 192,000 pCi/L, whereas in the S-SX FIR (Knepp 2002a) it is 68,500 pCi/L.
6 The differences between the model results in the two documents are attributable to a larger
7 estimated technetium-99 inventory in the SST PA (20.9 Ci in the SST PA versus 17.9 Ci in the
8 S-SX FIR), the placement of all the waste at a specified depth of 130 ft bgs in the SST PA model
9 versus vertically distributing the waste with the centroid placed at a shallower depth (-115 ft

10 bgs) in the S-SX FIR model, the different years assumed for WMA closure and barrier placement
11 (2032 in the SST PA and 2040 in the S-SX FIR) and different methods of calculating peak
12 concentrations at the WMA fenceline. In the SST PA, the WMA peak concentration was
13 determined on the basis of the individual tank row with the highest fenceline concentration,
14 whereas in the S-SX FIR, the fenceline concentration was determined by combining and
15 averaging the resultant concentrations from the different rows of tanks. Only the change in the
16 method for estimating the fenceline concentration from an averaging scheme to determining the
17 tank row with the highest fenceline concentration represents a change in the model approach; the
18 other changes represent changes in model assumptions or input. The method for estimating
19 WMA fenceline concentration changed when subsequent three-dimensional modeling results
20 from Zhang et al. (2004) indicated that approximately 99 percent of the contamination remained
21 within 20 meters of the tank row centerline and very little mixing (averaging) of contamination
22 between tank rows occurred at the WMA fenceline.
23
24 A further comparison of the SST PA (DOE-ORP 2006) sensitivity case results using the
25 shallower plume placement depth (i.e., 110 ft) and the same inventory estimate as the S-SX FIR
26 (Knepp 2002a) shows greater similarity between the modeling results. In this case, the SST PA
27 peak concentration would be 81,000 pCi/L or about 18% above the value reported in the S-SX
28 FIR. This difference is within the range of sensitivity results reported in both documents for
29 different contamination depths and distributions and different times of WMA closure and barrier
30 placement. Contaminant distribution sensitivity cases in the S-SX FIR indicated a 9 percent
31 difference between the uniform and non-uniform Tc-99 distributions, and the results in the SST
32 PA indicated approximately 50 percent differences between the reference case and the two Tc-99
33 depth of contamination sensitivity cases (20 feet higher and 20 feet lower in the vadose zone).
34 The results of the sensitivity cases in the SST PA that changed the year of closure from 2032 to
35 2050 and 2020 indicated that the peak Tc-99 concentration would be approximately 15 percent
36 greater and 50 percent less, respectively. The 50 percent reduction in peak concentration is
37 consistent with the sensitivity case results in the S-SX FIR that included the effects of an interim
38 barrier being placed in 2010 that showed an approximate 60 percent reduction in peak
39 concentration from the base case results. The similarity between the results contained in the SST
40 PA and the S-SX FIR indicates that while certain inputs and assumptions may be different
41 between the models, the overall approach has remained constant.
42
43
44 4.1 VADOSE ZONE FLOW AND TRANSPORT MODELING APPROACH

45 The modeling results in the SST PA (DOE-ORP 2006 for WMA C are incorporated into the
46 WMA C and A-AX FIR numerical analysis. No new modeling analysis was performed for
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1 WMAs C and A-AX. The results from the SST PA (DOE-ORP 2006) numerical calculations
2 provided estimated contaminant concentrations in the groundwater at the fenceline as a function
3 of time, referred to as the contaminant breakthrough curve (BTC) for each WMA C and A-AX
4 source term. Furthermore, although no new modeling was performed, the results of the field
5 characterization at the UPR-200-E-82 pipeline leak indicated that the depth of contaminant
6 penetration in the vadose zone for pipeline leaks was deeper than as assumed in the SST PA
7 (DOE-ORP 2006). The results of the sensitivity analysis in the SST PA were used to extrapolate
8 results in which the contaminants from pipeline leaks are found deeper in the vadose zone.
9 Additionally, in the SST PA (DOE-ORP 2006), detailed conceptual models and corresponding

10 numerical models developed for WMA C also served as a template for WMA A-AX.
11
12 The results from the WMA C model template were extrapolated to WMA A-AX by scaling the
13 template model results to the appropriate inventory estimates for the different waste sources
14 within WMA A-AX. The preceding approach used in the SST PA is considered reasonable for
15 the WMA C and A-AX field investigation study because: (a) the general stratigraphy for
16 WMA C is similar to nearby WMA A-AX stratigraphy in 200 East Area, (b) the distances to
17 groundwater for both WMA C and A-AX in the 200 East Area are approximately the same,
18 (c) the recharge histories of WMA C and A-AX are approximately the same, (d) the depth of
19 mobile contamination at WMA A-AX is unknown, but the centroid of that contamination is
20 expected to be similar to WMA C.
21
22 Details on the numerical modeling approach, as well as the vadose zone flow and transport
23 parameter estimates used in the modeling, are provided in a Modeling Data Packagefor an
24 Initial Assessment of Closure of the C Tank Farm (Khaleel et al. 2006). A brief summary is
25 provided in this section.

26 The SST PA (DOE-ORP 2006) included a two-dimensional flow and solute transport numerical
27 model that used a row of tanks as a line of symmetry and created a vadose zone vertical cross-
28 section from ground surface to the unconfined aquifer (Figure 4-1). The sedimentary sequences
29 overlying the basalt beneath WMA C are, from top to bottom:
30
31 0 Backfill (sandy gravel)

32 0 Hanford formation - upper gravelly sequence (HI unit, gravelly sand)

33 0 Hanford formation - sand sequence (H2 unit, sand)

34 0 Hanford formation - lower gravelly sequence (H3 unit, gravelly sand)

35 0 Undifferentiated Cold Creek unit (CCu) Ringold Formation Unit A (CCu/[R] unit).

36
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Figure 4-1. Northwest-Southeast Cross Section Through WMA C
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1 The two-dimensional numerical model assumes that the groundwater flow beneath WMA C is
2 parallel to tank row C-103, C-106, C-109, and C-112 (see Figure 4-1). This flow direction is
3 assumed to be consistent with the post-Hanford unconfined aquifer hydraulic gradient.
4
5 To account for three-dimensional aspects, the tank centerline mass flux and contaminant
6 breakthrough curves (BTCs) were transformed to average values at the tank farm fenceline on
7 the basis of comparison of three- and two-dimensional results. The comparison evaluated the
8 peak-to-peak comparison of contaminant concentrations for a long-lived mobile radionuclide
9 (Zhang et al. 2004).

10
11 The vadose zone flow and transport model does not include analysis of the release event itself,
12 but uses the vadose zone sediment contaminant footprint as an initial condition for modeling past
13 releases (i.e., tank leaks and unplanned releases). Wastes currently residing within the vadose
14 zone are distributed over varying dimensions and depths (Section 4.2). In the model, the location
15 of past releases in the vadose zone within the WMA are approximated by one homogeneous
16 contaminant distribution over one waste volume size and depth interval. The depth interval was
17 chosen based on the location of non-retarded contaminants from field data from recently drilled
18 boreholes. Because of the similarity in geology and recharge history between WMA C and
19 WMA A-AX, the centroid of the contamination is assumed to be located in the same place at
20 both WMA C and WMA A-AX (i.e., 150 ft bgs). This assumption is conservative (i.e., will tend
21 to over-estimate peak groundwater concentration) with respect to retarded species, such as
22 uranium (Kd = 0.6), which field data indicate are located higher in the vadose zone. The entire
23 vadose zone contaminant inventory is available immediately for transport with the infiltrating
24 moisture, so that transport is only limited by chemical adsorption to the soils.
25
26 The vadose zone simulations were composed of steady-flow and transient components, where
27 flow fields developed from the steady-flow component were used to initialize the transient
28 simulation. Steady-state initial conditions that represent pre-Hanford Site operations were
29 developed by simulating from a unit hydraulic gradient condition to a steady-state condition,
30 dictated by the initial meteoric recharge at the surface, water table elevation, water table
31 gradient, no-flux vertical boundaries, distribution of hydrologic properties, and location of
32 impermeable tanks.
33
34 The steady-flow simulation, representing flow conditions for the year when a tank farm
35 construction was completed (e.g., 1945 for C tank farm), was used as the initial condition for all
36 subsequent flow and transport simulations. Although 1945 is different than the year of
37 construction for A Tank Farm (1955) and AX tank farm (1963), this difference is not considered
38 substantial enough to impact the breakthrough curve results because the elevated moisture
39 content associated with recharge rate after construction of the tank farm extended to the depth of
40 contamination (in the model) by year 2000 (the time of contaminant placement in the model).
41 Steady-state initial conditions, representing conditions prior to Hanford Site operations, were
42 developed by simulating a unit hydraulic gradient condition to a steady-state condition, as
43 dictated by the initial meteoric recharge at the surface, water table elevation, water table
44 gradient, no-flux vertical boundaries, distribution of hydrologic properties, and location of
45 impermeable tanks. Transient flow conditions were conducted for the period from the time of
46 tank farm construction to the year 2032, followed by a 10,000-yr closure period (i.e., yr 2032 to
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12032) that involved changes in the flow fields in response to current conditions, placement of
closure barrier, and effects of a degraded barrier. Table 4-1 summarizes the timeline estimates
for barrier emplacement in tank farms and the corresponding recharge estimates.

Table 4-1. Tank Farm Infiltration (Recharge) Estimates for Pre-Construction Period,
Current Conditions, and Following Emplacement of Closure Barrier

Recharge Estimate
Condition Simulated mm/yr (in./yr) Duration Comment

Until steady-state Vadose zone flow simulated at the
Before construction of moisture conditions are recharge rate of 3.5 mm/yr to develop
tank farms 3.5 (0.14) achieved for the year, initial moisture conditions for

tank farm construction subsequent simulations.
is completed.

Recharge is assumed to increase from
the pre-construction period estimate of

Year construction is 3.5 mm/yr to the current value of

Current conditions 100 (3.93) completed to year o0u d cover i this eriod, the

vegetation. A modified RCRA
Subtitle C Barrier is assumed to be in
place by year 2032.

Transition to conditions Recharge is assumed to decrease from a

of restricted recharge current estimate of 100 mm/yr to the

modified RCRA 0.5 (0.02) Years 2,032 to 2,532 barrier design value of 0.5 mm/yr. The

Subtitle C Barrier barrier is assumed to function to its
design estimate of 500 years.

Degraded barrier The barrier is degraded and recharge

condition 1.0 (0.14) Years 2,532 to 12,032 increases from 0.5 mm/yr to 1.0 mm/yr
until the end of simulation, year 12032.

An equivalent porous continuum model is assumed; fluid flow within the vadose zone is
described by Richards' equation (Jury et al. 1991). The contaminant transport is described by
the conventional advective-dispersive transport equation with an equilibrium linear sorption
coefficient (Kd) formulation. A series of mobile to moderately retarded contaminant species
(Kd = 0, 0.02, 0.1, 0.2, 0.6, 1.0, 2.0, and 5.0 mL/g) were considered for each simulation
conducted in the SST PA (DOE-ORP 2006). The use of a suite of distribution coefficients
allowed for application of simulated results to a wide range of contaminants. Additionally,
DOE-ORP 2006 identified technetium-99, hexavalent chromium, nitrite, and nitrate (note that
DOE-ORP 2006 treated nitrite and nitrate as separate chemical species without attempting to
account for potential chemical changes such as the oxidation of nitrite to nitrate in the vadose
zone or groundwater) as the contaminants having the largest impact on radiological dose,
radioactive incremental lifetime cancer risk and the hazard index. The concentration
breakthrough curves of technetium-99, hexavalent chromium, and nitrate are discussed in the
following section along with uranium. Uranium was also included because it is a known
groundwater contaminant from tank farm operations. Desorption Kds for technetium-99 and
uranium were measured at borehole C4297 (Brown et al. 2006) located near tank C-105. For
technetium-99, the values for Kd ranged from 0 to 0.51 mL/g (Brown et al. 2006 Table 6.4) in
vadose zone sediments affected by tank fluids; while for uranium, the values ranged from 1.1 to
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1 5.14 mL/g in vadose zone sediments affected by tank fluids. For vadose sediments not affected
2 by tank fluids, the uranium Kd ranged from 7.8 to 137, which in general is more consistent with
3 non-anthropogenic uranium. Brown et al. (2006) recommended, for modeling purposes, a Kd of
4 0.0 mL/g for technetium-99 and 1.0 for uranium for the entire vadose zone at WMA C. No
5 temperature effects are considered for the vadose zone model (i.e., the model used is isothermal).
6
7 The vadose zone model considers the ubiquitous lateral flow in the 200 Areas. Further details
8 are provided in the WMA C modeling data package (Khaleel et al. 2006). As is evident from a
9 large number of field observations in the 200 Areas, lateral movement of water and contaminants

10 is usually significant if
11
12 0 The medium is stratified (as in the 200 Areas)

13 0 The initial moisture content is low

14 0 The size of the application area (leak/release event) is small relative to the size of the
15 unsaturated zone

16 0 The application rate (rate of fluid loss) is small.

17
18 Even though no site-specific data are available on soil moisture characteristics for tank farm
19 sediments, data catalogs are available for 200 Areas soils. For this work, data on laboratory
20 measurements for moisture retention, particle-size distribution, saturated and unsaturated
21 hydraulic conductivity, and bulk density for individual stratum were based on data for similar
22 soils in the 200 East and 200 West Areas. For each stratum defined by the stratigraphic
23 cross-sectional model, the small-scale laboratory measurements were upscaled to obtain
24 equivalent horizontal and vertical unsaturated hydraulic conductivities as a function of mean
25 tension (Khaleel et al. 2002). In addition, to reflect field conditions, the laboratory-measured
26 moisture retention data were corrected for the presence of any gravel fraction in the sediment
27 samples (Khaleel and Relyea 1997). As with flow modeling, each stratum was modeled with
28 different transport parameters (i.e., bulk density, diffusivity, and dispersivity). Additional details
29 on the equations for hydraulic properties and parameters used for the flow and contaminant
30 transport calculations are in the modeling data package (Khaleel et al. 2006).
31
32
33 4.2 NUMERICAL SIMULATION RESULTS

34 This section summarizes the numerical simulation results for WMA C and A-AX. As stated
35 earlier, results presented are adapted from analyses completed for the performance assessment
36 (DOE-ORP 2006) for WMA C and A-AX. The simulations considered only past releases
37 (i.e., tank leaks and unplanned releases) and, unlike the performance assessment, did not
38 consider releases from tank residual wastes.
39
40 4.2.1 Results for Waste Management Area C

41 The WMA C past release component consists of both SST leaks and shallow unplanned
42 releases (UPRs). There were eight total single-shell tank (SST) past leaks in the WMA, with at
43 least one past leak in each tank row, except tank rows C-103 and CR vault (see Figure 4-1).
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Table 4-2. Tank Rows and Past Releases Included in Performance
Assessment Modeling for WMA C

Figures 4-2 through 4-5 illustrate the contaminant BTCs for technetium-99, chromium, nitrate,
and uranium, respectively, for both source terms. Each plot represents the BTC for the tank row
contributing the peak concentration estimate for that source component. Also shown in each of
the figures is the time of the peak concentration and the contaminant inventory for each of the
like source terms (i.e., past leaks and UPRs) in each tank row. Blank BTCs indicate cases where
the concentration for a source component is negligibly small (e.g., for uranium) for any tank row
over the 10,000-year simulation period.

4-9

There are four UPRs in the WMA (Tank Farm Vadose Zone Contamination Volume Estimates
[Field and Jones 2005]), one occurring in tank row C-101 and the other three grouped in tank
row CR vault (Figure 4-1). For the SST PA, modeling of both SST leak and UPR source terms
was the same, except for the initial depth assignment (150 ft bgs for past tank leaks and 30 ft bgs
for UPRs). Since publication of the SST PA, additional site characterization data for mobile
contaminants suggest a penetration that is deeper than the 30-ft-bgs estimate for UPRs used in
the PA. The analysis presented in this FIR uses, for the vadose zone contamination inventory, a
depth assignment of 150 ft bgs for both SST leaks and UPRs.

Table 4-2 indicates the tank rows in WMA C and summarizes past releases in each row. The
designation for each tank row is the lowest numbered tank in the sequence (e.g., C-101 identifies
the row consisting of tanks C-101, C-104, C-107, and C-i 10).

Past Releases

Tank Row Tank Leaks Past Shallow Releases

C-101 241-C-101 past leak UPR-200-E-107
24 1-C- 110 past leak

C-102 241-C-105 past leak None
241-C-111 past leak

C-103 None None

241-C-201 past leak

C-201 241-C-202 past leak None
241-C-203 past leak
241-C-204 past leak

UPR-200-E-81
CR vault None UPR-200-E-82

UPR-200-E-86
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Figure 4-2. Technetium-99 Breakthrough Curves by Waste Source
Component in WMA C
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Figure 4-3. Hexavalent Chromium Breakthrough Curves by Waste
Source Component in WMA C
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Figure 4-4. Nitrate Breakthrough Curves by Waste Source
Component in WMA C
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Figure 4-5. Uranium Breakthrough Curves by Waste Source
Component in WMA C
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In summary, results indicate that contamination at depth from the past UPRs in the CR vault row,
located approximately 160 ft southwest of tank row C-101, is the dominant contributor to
fenceline concentration for all contaminants. For technetium-99, for example, the simulated
peak concentration from UPRs in the CR vault row is 12,800 pCi/L, whereas for past tank leaks,
the peak concentration is 565 pCi/L from tank row C-102 (see Figure 4.2). For UPRs, the
simulated peak concentrations for chromium and nitrate are 0.198 and 15.8 mg/L, respectively.
For past tank leaks, the simulated peak concentrations for chromium and nitrate are 0.0135 and
2.71 mg/L, respectively. Uranium is projected to have a negligible concentration during the
10,000-year simulation.
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1 Note that the simulation results presented in this FIR are based on the vadose zone inventory
2 estimates provided by Corbin et al. (2005). As discussed in Sections 3.2.1.3 and 3.2.2.3, the
3 Corbin et al. (2005) inventories for the tank C-105 and UPR-200-E-82 waste loss events do not
4 compare with earlier estimates provided by Wood et al. 2003 and underestimate the actual
5 inventories associated with these two releases. The Corbin et al. (2005) estimates are expected
6 to be revised through an ongoing vadose zone inventory review process (Field et al. 2007).
7 Changes to the tank C-105 and UPR-200-E-82 inventories would affect the BTCs and peak
8 concentrations for tank row C-102 and the CR vault row, respectively. If the inventory review
9 process determines that the tank C-105 and UPR-200-E-82 inventories should be more closely

10 aligned with the Wood et al. 2003 estimates, future analysis could show that the peak
11 concentrations for risk driving contaminants in tank row C- 102 and the CR vault row are 2 to
12 7 times higher than the values presented in this FIR.
13
14 Also note that the Corbin et al. (2005) inventory estimate for the tank C-101 waste loss event
15 was developed based on a release volume of 1,000 gal. In contrast, a leak volume of 20,000 gal
16 is identified for tank C-101 in Haigh 2007. As discussed in Section 3.2.4.1, the nature and extent
17 of the waste loss event for tank C-101 underwent further review per Field et al. (2007). In that
18 process, it was determined that 20,000 gal is the best-estimate leak volume for tank C- 101
19 (Johnson and Field 2007). Future analyses will be conducted using the inventories associated
20 with this 20,000-gal leak loss estimate unless new data or information are found to undergo
21 further review.
22
23 4.2.2 Results for Waste Management Area A-AX

24 As with WMA C, the past releases component is the primary contributing component to
25 fenceline concentrations in WMA A-AX (see Figures 3-25 and 3-26). The past releases
26 component consists of both SST past leaks and UPRs. Modeling of both source terms was the
27 same, except for the initial depth assignment (150 ft bgs for SST past leaks and 30 ft bgs for
28 UPRs). There are four known SST past leaks in the WMA. In A tank farm, there are leaks from
29 three tanks, at least one in each row. In the AX tank farm, there is only one past tank leak.
30 There are no UPRs reported in WMA A-AX (Field and Jones 2005).
31
32 Table 4-3 indicates the tank rows in WMA A-AX and summarizes the past releases in each row.
33 As with WMA C, the designation for each tank row is the lowest numbered tank in the sequence
34 (e.g., A-101 identifies the row consisting of tanks A-101, A-102, and A-103) (see Figure 3-25).
35

Table 4-3. Tank Rows and Past Releases Included in Performance
Assessment Modeling of WMA A-AX

Past Releases

Tank Row Tank Leaks Past Shallow Releases

A-101 241-A-103 leak None

A-104 241-A-104 leak None
241-A-105 leak

AX-102 241-AX-102 leak None

36
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The primary source for high concentrations predicted for tank row A-101 is the A-103 past tank
leak and associated leak inventory. Figures 4-6 through 4-9 illustrate the BTCs for
technetium-99, chromium, nitrate, and uranium, respectively. Each plot represents the BTC for
the tank row contributing the peak concentration estimate for that source component. Also
shown in each of the figures is the time of the peak concentration and the contaminant inventory
for each of the like source terms (i.e., past leaks and UPRs) in each tank row. Blank BTCs
indicate cases where the concentration for a source component is negligibly small (e.g., for
uranium) for any tank row over the 10,000-yr simulation period.

Figure 4-6. Technetium-99 Breakthrough Curves by Waste Source
Component in WMA A-AX
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Figure 4-7. Hexavalent Chromium Breakthrough Curves by Waste Source
Component in WMA A-AX
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Figure 4-8. Nitrate Breakthrough Curves by Waste Source
Component in WMA A-AX
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Figure 4-9. Uranium Breakthrough Curves by Waste Source
Component in WMA A-AX
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In summary, at WMA A-AX, the past releases component consists of past tank leaks identified
in three of the four tank rows. No shallow releases (i.e., UPRs) are known to exist within
WMA A-AX. Tank row A-101 is projected to contribute to the highest past leak component
concentration, by nearly an order of magnitude, for the indicator contaminants. For
technetium-99, chromium, and nitrate, the simulated peak concentrations from past releases are
10,300 pCi/L, 0.121 mg/L, and 9.11 mg/L, respectively. Uranium concentrations from the past
releases component are projected to occur at negligible concentrations for the 10,000-yr
simulation. The primary source for high concentrations predicted for this tank row is the A-103
past tank leak and associated leak inventory.

4-14

21411 31

3
4
5
6
7

I V1"pip

8
9

10
11
12
13
14
15
16
17
18

11 OF.1b

---''s
2800 3000."



RPP-35484 Rev. 1

1
2 4.3 HUMAN HEALTH-RISK AND DOSE ESTIMATION APPROACH

3 This section presents the approach used to estimate human-health risk and dose associated with
4 exposure to contaminants from past waste releases in WMA C and A-AX. The risk and dose
5 information presented in this FIR is adapted from the WMA C and A-AX risk analysis
6 completed for the SST PA (DOE-ORP 2006). The analysis approach described in this section is
7 a summary of the approach used for the SST PA risk analysis. Additional detail on the SST PA
8 risk analysis approach can be found in Section 6.3.1 of DOE-ORP 2006.
9

10 Risk and dose are used herein to refer to the following:
11
12 0 Incremental lifetime cancer risk (ILCR), which is the risk of developing some type of
13 cancer (fatal and non-fatal) from exposure to carcinogenic chemicals and
14 radionuclides

15 0 Radiation dose, which is the measure of radioactivity absorbed by a human body

16 0 Hazard index (HI), which is a measure of the potential for toxic health effects from
17 exposure to noncarcinogenic chemicals.

18
19 The interim measures under consideration for WMA C and A-AX address mitigation of only
20 groundwater impacts. Therefore, the exposure pathways for this risk and dose assessment are
21 based on the groundwater exposure medium. The basic exposure scenarios used for this
22 assessment are as follows:
23
24 0 Industrial

25 0 Residential

26 0 Agricultural.

27
28 Risk and dose associated with the use of groundwater from a hypothetical water supply well
29 were estimated at WMA C and A-AX downgradient fencelines over a 10,000-yr timeframe.
30 Groundwater contaminant concentration estimates were based on the contaminant transport
31 analysis completed for the SST PA (DOE-ORP 2006).
32
33 The risk and dose assessment presented herein relies on historical process and characterization
34 data, but is supplemented with additional site-specific data collected under the RCRA Corrective
35 Action process as described in Chapters 2.0 and 3.0 of this FIR. The results of this risk and dose
36 assessment are used to support evaluation of potential interim corrective measures (ICMs)
37 (Chapter 5.0) and to determine the need for additional WMA-specific characterization data as
38 described in Chapter 7.0.
39
40 Procedures for the approach and assumptions necessary to calculate human-health risk and dose
41 are described in the following:
42
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1 0 Model Toxics Control Act - Cleanup (WAC 173-340 , which implements the MTCA
2 requirements.

3 0 Hanford Site Risk Assessment Methodology (HSRAM) (DOE-RL 1995a), which is
4 the risk and dose assessment methodology agreed to use in support of Hanford Site
5 cleanup decisions.

6
7 Human-health effects from exposure to chemicals (ILCR and HI) are evaluated in the SST PA
8 based on scenarios from WAC 173-340. The WAC 173-340 implementing regulations define
9 exposure scenarios and input parameters for two types of site uses: unrestricted

10 (MTCA Method B) and industrial (MTCA Method C). Both Methods B and C exposure
11 scenarios include potential consumption of groundwater. Chemical human-health effects are
12 presented in this FIR using the Method B scenario results from the SST PA. The Method B
13 exposure scenario essentially assumes residential use; the scenario has been used in risk
14 assessments of the Hanford Site 100 Areas to represent unrestricted land use
15 (Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable Units [DOE-RL 1995b]).
16
17 The MTCA risk criteria apply only to non-radioactive contaminants. The Method B
18 requirements stipulate that a single carcinogenic chemical risks shall be less than 1.0 x 10-6

19 (1.0 x 10-5 for multiple contaminants), and that concentrations of individual non-carcinogenic
20 chemicals that pose acute or chronic toxic effects to human health shall not exceed a hazard
21 quotient of 1.0. As described in the SST PA (DOE-ORP 2006, Section 6.3), WMA tank closure
22 is assumed to occur in the year 2032 and institutional controls are assumed to prevent access to
23 groundwater for 300 yr following closure (until year 2332). Chemical human health effects are
24 evaluated at WMA C and A-AX fencelines from year 2332 to the end of the 10,000-year
25 post-closure simulation period (year 12032).
26
27 Radiological ILCR is evaluated in the SST PA based on scenarios in the HSRAM
28 (DOE-RL 1995a). The HSRAM defines four exposure scenarios for use in estimating potential
29 human-health effects to hypothetical future members of the public: agricultural, residential,
30 industrial, and recreational. Radiological ILCR is presented in this FIR using the HSRAM
31 industrial and residential scenario groundwater pathway results from the SST PA. The HSRAM
32 exposure scenarios were developed for the Hanford Site to facilitate evaluation of risk related to
33 the Comprehensive Environmental Response, Compensation, and Liability Act of
34 1980 (CERCLA) remedial investigations and RCRA facility investigations (RFIs). As for the
35 chemical human-health effects, radiological ILCR is evaluated at the WMA fencelines from the
36 end of institutional controls (year 2332) to the end of the 10,000-yr post-closure simulation
37 period (year 12032).
38
39 Radiological dose (mrem/yr) is evaluated in the SST PA based on an irrigated agriculture
40 (all-pathways) scenario consistent with guidance provided in DOE Order 435.1, Radioactive
41 Waste Management (DOE 2001). Radiological dose is presented in this FIR using the
42 all-pathways scenario results from the SST PA. The primary dose limit specified by DOE (2001)
43 includes the DOE primary dose limit of 25 mrem effective dose equivalent (EDE) in a year
44 applied to a hypothetical maximally exposed future member of the public near the facility. For
45 conservatism, the SST PA applied a more stringent dose limit of 15 mrem/yr as specified in
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I U.S. Environmental Protection Agency (EPA) guidance for CERCLA site cleanup (EPA 1997).
2 As for the other human-health impact metrics evaluated in the SST PA, the all-pathways dose is
3 evaluated in groundwater at the WMA fencelines from the end of institutional controls
4 (year 2332) to the end of the 10,000-yr post-closure simulation period (year 12032).
5
6 The EPA guidance indicates that action is generally warranted when the cumulative carcinogenic
7 risk is greater than 1 x 10-4 or the cumulative non-carcinogenic HI exceeds 1.0. Carcinogenic
8 risks below 1 x 10-6 or HIs less than 1.0 are regarded as "points of departure" below which no
9 action is required. The DOE orders require that groundwater protection standards be consistent

10 with federal (EPA) and Washington State Department of Ecology (Ecology) requirements.
11
12 4.3.1 Receptor Scenario Rationale

13 Current land-use planning assumptions are documented in Final Hanford Comprehensive
14 Land-Use Plan Environmental Impact Statement (DOE 1999), which provides an evaluation of
15 several land uses for the Hanford Site for the next 50 yr. That environmental impact statement
16 and the associated "Record of Decision: Hanford Comprehensive Land-Use Plan Environmental
17 Impact Statement (HCP EIS)" (64 FR 61615) identify "industrial-exclusive use" as the planned
18 use for the 200 Areas central plateau, an area that encompasses the 200 East and 200 West
19 Areas. Ecology is evaluating how the DOE land-use planning efforts fit within the Ecology
20 cleanup framework. Ecology has not yet agreed to an industrial use scenario. Therefore,
21 multiple exposure scenarios are considered in the SST PA risk assessment and in this FIR to
22 account for the uncertainty of long-term Hanford Site land use.
23
24 The DOE and Ecology have agreed (DOE-RL 2000) to use MTCA scenarios in the corrective
25 action program. As described in the SST PA, the MTCA Method B scenario results are
26 calculated based on equations and parameters specified in the MTCA protocol for establishing
27 groundwater cleanup levels (WAC 173-340). DOE and Ecology have also agreed to include
28 calculations of risk for the residential, industrial, and recreational exposure scenarios based on
29 the HSRAM (DOE-RL 1995a). Estimates of risk based on the HSRAM residential and industrial
30 exposure scenarios are provided in this assessment to allow for a general comparison to risks
31 cited in Tank Waste Remediation System, Hanford Site, Richland, Washington, Final
32 Environmental Impact Statement (TWRS EIS) (DOE and Ecology 1996), Retrieval Performance
33 Evaluation Methodologyfor the AX Tank Farm (DOE-RL 1999 , and other FIRs already
34 completed (Knepp 2002a, 2002b; Myers 2005). Although the HSRAM recreational scenario was
35 included in the previous FIRs (Knepp 2002a, 2002b; Myers 2005), it is not included in this FIR
36 because the recreational scenario is not evaluated in the SST PA. The recreational scenario is
37 defined as occurring only in an area within 400 m (0.25 mi) of the Columbia River, and the
38 SST PA numerical simulations stopped at the WMA fencelines, which are several km from the
39 Columbia River.
40
41 While it is possible to make a general comparison between the HSRAM scenarios in the SST PA
42 and those in the three FIRs prepared prior to the SST PA (Knepp 2002a, 2002b; Myers 2005),
43 methodology differences prevent making an exact comparison. The HSRAM scenarios in the
44 SST PA are similar, but not identical, to the HSRAM scenarios in Knepp (2002a, 2002b).
45 The HSRAM scenarios in the SST PA are consistent with those defined in DOE-RL (1995a)
46 whereas the HSRAM scenarios in Knepp (2002a, 2002b) were slight modifications of the
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1 scenarios presented in DOE-RL (1995a). For example, the residential farmer scenario included
2 in Knepp (2002a) and Knepp (2002b) was a combination of the HSRAM residential and
3 agricultural scenarios. The unit risk factors for those scenarios were taken from the TWRS EIS
4 (DOE and Ecology 1996) and were calculated using risk coefficients from earlier radiological
5 health effects guidance documents. The HSRAM scenarios in the SST PA and in Myers 2005
6 are both consistent with the scenarios defined in DOE-RL (1995 a); however, the unit risk factors
7 used for the Myers 2005 assessment were taken from Revision 2 of Exposure Scenarios and Unit
8 Dose Factors for the Hanford Tank Waste Performance Assessment (Rittmann 2003) and the
9 unit risk factors used in the SST PA were taken from Revision 4 of that same document

10 (Rittmann 2004). Revision 4 of Rittmann (2004) contains factors calculated with the most recent
11 cancer risk coefficients from Federal Guidance Report Number 13 (EPA 1999).
12
13 4.3.2 Exposure Scenario Descriptions

14 Following are summary descriptions of the exposure scenarios included in this FIR. All of the
15 scenarios assume that some of the waste materials from past releases in WMA C and A-AX have
16 migrated into the groundwater. The scenarios quantify the degree of receptor interaction with
17 and exposure to contaminants in the groundwater. Detailed descriptions of each scenario,
18 including unit risk factor formulas, radionuclide cancer morbidity risk coefficients, chemical
19 toxicity reference doses, and chemical cancer induction slope factors, are provided in Rittmann
20 (2004). Typically, exposure scenarios are inherently conservative. The scenarios are consistent
21 with the EPA risk assessment guidance (EPA 1989), WAC 173-340, and the Hanford Federal
22 Facility Agreement and Consent Order (Ecology et al. 1989) as appropriate.
23
24 4.3.2.1 All-Pathways Farmer Scenario. The receptor in the all-pathways farmer scenario is
25 exposed to radiological contaminants from well water, soil, and the food chain. Exposure to
26 chemical contaminants is not evaluated under this scenario. Impacts are quantified only in terms
27 of radiological dose. The primary exposure pathways include the following:
28
29 0 Direct contact with water (ingestion and dermal contact) and inhalation of vapors
30 from showering and other household activities

31 0 Direct contact with soil (external radiation, incidental ingestion, and dermal contact)

32 0 Inhalation of vapors (including tritium) and fugitive dust

33 0 Food chain exposure from ingestion of garden produce, beef, milk, poultry, and eggs.

34
35 This scenario represents a reasonable maximum expected exposure. A subsistence farm uses
36 groundwater for domestic needs (e.g., drinking, cooking, and showering), for irrigation (e.g.,
37 garden and pasture), and for watering livestock. The receptor obtains one-fourth of his fruit and
38 vegetable intake each year from his garden and half of his meat, milk, poultry, and egg intake
39 from his livestock. In addition, he inhales re-suspended garden soil and ingests small amounts of
40 it each day. His external dose comes from soil contaminated through groundwater application
41 near his dwelling. The radiation dose to this receptor is the 50-yr committed EDE from 1 yr of
42 exposure.
43
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1 4.3.2.2 Residential Exposure Scenario (MTCA Method B). Under this Washington State
2 regulatory scenario, the receptor is exposed to carcinogenic and non-carcinogenic chemical
3 contaminants through the groundwater pathway. Exposure to radiological contaminants is not
4 examined. The exposure pathway is ingestion. This scenario is developed under
5 WAC 173-340-(720)(4) and is referred to as the Method B scenario. It is applicable for setting
6 cleanup levels for an assumed residential land-use scenario. For non-carcinogens, the receptor is
7 assumed to represent a child (16 kg), consuming 1 L/d of well water for a duration of 6 yr. For
8 carcinogens, the receptor is assumed to represent a 70-kg adult, consuming 2 L/d of well water
9 over an exposure duration of 30 yr, with an averaging time of 75 yr.

10
11 4.3.2.3 Hanford Site Risk Assessment Methodology Industrial Scenario. An industrial
12 scenario consistent with the scenario described in the HSRAM (DOE-RL 1995a) is used to
13 represent potential exposure to workers in a commercial or industrial setting. The receptors are
14 adult employees assumed to work at a location for 20 yr. The scenario is intended to represent
15 non-remediation workers who are assumed to wear no protective clothing. The adult worker is
16 exposed to radiological contaminants from groundwater and soil. Exposures to chemical
17 contaminants are not evaluated under this exposure scenario. Impacts are quantified only in
18 terms of radiological ILCR. The primary exposure pathways for the industrial worker scenario
19 include the following:
20
21 0 Direct contact with groundwater (ingestion and dermal contact)

22 0 Inhalation of vapors from daily showering at work

23 * Direct contact with soil (external radiation, incidental ingestion, and dermal contact)

24 0 Inhalation of vapors, fugitive dust, and tritium vapors.

25
26 The industrial worker cancer risk calculations assume a body mass of 70 kg, an exposure
27 duration of 20 yr (250 d/yr), and 250 L/yr (1 L/d for 250 d) consumption of water while at work,
28 with an averaging time of 70 yr.
29
30 4.3.2.4 Hanford Site Risk Assessment Methodology Residential Scenario. A residential
31 scenario consistent with the scenario described in the HSRAM (DOE-RL 1995a) is used to
32 represent exposures associated with the use of the land for residential purposes. This receptor is
33 exposed to radiological contaminants from well water, soil, and through the food chain.
34 Exposure to chemical contaminants is not evaluated for this exposure scenario. Impacts are
35 quantified only in terms of radiological ILCR. The exposure pathways for the residential
36 scenario include the following:
37
38 0 Direct contact with water (ingestion and dermal contact) and inhalation of vapors
39 from showering

40 * Direct contact with soil contaminated by groundwater (external radiation, incidental
41 ingestion, and dermal contact)

42 0 Inhalation of vapors (including tritium) and fugitive dust

43 0 Food chain exposure from ingestion of garden produce.
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1
2 The residential cancer risk calculations assume an exposure duration of 30 yr. The first 6 yr are
3 at the intake rate for a child, while the last 24 yr are at the intake rate for an adult. Drinking
4 water consumption is 730 L/yr (2 L/d).
5
6 4.3.3 Estimating Total Incremental Lifetime Cancer Risk and Hazard Index

7 In the risk analysis completed for the SST PA, total risk for a particular receptor scenario at a
8 particular point in time and space is expressed as the sum of the risk values (ILCR or HI)
9 calculated for the individual contaminants. Individual contaminant risk values were calculated

10 using a unit risk factor approach, which is consistent with the approach used in the previous FIRs
11 (Knepp 2002a, 2002b; Myers 2005). This approach involves calculating risk as the product of
12 the groundwater concentration and a unit risk factor. Total ILCR and HI values were calculated
13 for each time step in the SST PA numerical simulation starting in year 2332 and ending in year
14 12032.
15
16 The unit risk factors used in the SST PA were obtained from Rittmann (2004). A unit risk factor
17 is a scenario- and contaminant-specific factor that provides the health effects per unit
18 contaminant concentration in groundwater (e.g., residential ILCR per pCi/L for radionuclides,
19 industrial HI per mg/L for non-carcinogenic chemicals). Total values for each metric were
20 calculated by first multiplying the predicted groundwater contaminant concentrations by the
21 appropriate unit risk factor and then summing the contributions from all contaminants that
22 contribute to a particular metric. The calculations were performed with the use of an integrated
23 computational software platform known as the Decision Management Tool (DMT). A general
24 description of the DMT software platform is provided in Section 3.3.3 of the SST PA
25 (DOE-ORP 2006). A detailed description is provided in Tank Closure Project Decision
26 Management Tool Systems Requirements Specification (Watson 2005).
27
28 The calculated ILCR value is a probability (unitless), representing the estimated lifetime increase
29 in the risk of contracting some type of cancer, whether fatal or non-fatal, from using
30 contaminated groundwater. The risk increase is considered incremental, in that it represents an
31 increase beyond that resulting from natural background exposure. Separate ILCR values are
32 calculated for radiological and non-radiological (i.e., carcinogenic chemical) contaminant
33 exposures. The radionuclide and carcinogenic chemical ILCR values are typically reported
34 separately because of differences in how risk is estimated for these two categories of
35 contaminants. Radiological ILCR impacts are presented in this FIR for the HSRAM industrial
36 and residential exposure scenarios.
37
38 Of the chemicals included in the SST PA risk analysis, the following five are classified as
39 carcinogenic:
40

* arsenic 0 cadmium * hexavalent chromium

* beryllium 0 cobalt
41
42 All five are classified as carcinogenic when inhaled but only one, arsenic, is also classified as
43 carcinogenic when ingested. Because the MTCA Method B (WAC 173-340) groundwater
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scenario is based solely on drinking water ingestion, arsenic was the only chemical considered
for chemical ILCR effects in the SST PA. Arsenic has extremely low mobility in the vadose
zone and was assigned a distribution coefficient (KI) of 39 mL/g (Spitz and Moreno 1996).
For the SST PA contaminant fate and transport modeling, a conservative Kd value of 5 mL/g was
used. Results of the modeling for WMA C and A-AX (DOE-ORP 2006, Sections 4.7 and 4.9)
indicated that arsenic would not reach groundwater at the WMA fencelines within the 10,000-yr
simulation period. Thus, the calculated chemical ILCR for WMA C and A-AX was zero.
Chemical ILCR is, therefore, not discussed any further in this FIR.

10 Non-cancer toxic effects are quantified in the SST PA as an HI. The calculated HI value is a
11 ratio (unitless) of the estimated toxic chemical intake (average daily dose from contaminated
12 groundwater use) to a reference dose (daily dose that is likely to be without an appreciable risk
13 of deleterious effects during a lifetime). An HI greater than 1.0 indicates adverse health effects
14 would be expected. An HI less than 1.0 indicates adverse health effects would not be expected.
15 A health effect could be fatal or it could be a minor temporary effect on the human body,
16 depending on the specific chemical and the amount of exposure involved. Toxic chemical HI
17 impacts are presented in this FIR for the MTCA Method B exposure scenario.
18
19 4.3.4 Dose Methodology

Total radionuclide dose was calculated in the SST PA in the same manner described above for
total ILCR and HI, as the sum of the products of the groundwater concentration and a unit dose
factor. The unit dose factors used are groundwater pathway unit dose factors provided in
Rittmann (2004). Radiological dose impacts are presented in this FIR for the all-pathways
farmer exposure scenario.

4.4 HUMAN-HEALTH RISK AND DOSE RESULTS

This section presents the results of the groundwater pathway human-health risk and dose
assessment for past waste releases in WMA C and A-AX. These results are adapted from the
WMA C and A-AX risk analysis completed for the SST PA (DOE-ORP 2006) and were
calculated as described in Section 4.3 based on the assumed withdrawal and use of groundwater
at the WMA C and A-AX fencelines. As described in the SST PA DOE-ORP 2006,
Section 6.3.1), human-health effects were evaluated from the end of institutional controls
(assumed to occur 300 yr after closure, or year 2332) to the end of a 10,000-yr post-closure
simulation period (assumed to be year 12032).

Results for WMA C are provided in Section 4.4.1; results for WMA A-AX are provided in
Section 4.4.2. Each section provides a summary of the overall impacts for the WMA, followed
by presentation of the results for the individual human-health impact metrics. The SST PA flow
and transport modeling was performed up to the WMA fencelines using vertical cross sections
along individual rows of tanks, and the analysis results were presented on a row-by-row basis. A
row-by-row presentation format is retained for the results given in Sections 4.4.1 and 4.4.2.
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1 4.4.1 Risk and Dose Results for Waste Management Area C

2 Table 4-4 provides a summary of projected human-health impacts from past waste releases in
3 WMA C. The row with the maximum value over the assessment period for each metric is the
4 CR vault row. The past releases assigned to the CR vault row in the SST PA modeling consisted
5 of a grouping of three shallow pipeline releases (UPR-200-E-81, UPR-200-E-82, and
6 UPR-200-E-86) (see Section 4.2). There were no SST leaks assigned to the CR vault row. For
7 modeling purposes, SST leak inventories were assigned an initial depth of 150 ft bgs; whereas
8 the unplanned release (UPR) source inventories were assigned an initial depth of 30 ft bgs. The
9 peak CR vault row values shown in Table 4-4 are based on an initial inventory depth assignment

10 of 30 ft bgs.
11

Table 4-4. Human-Health Impacts Summary for WMA C Past Releases

Peak
Metric Value a Peak Year Tank Row

All-pathways dose (mrem/yr) 3.09E-01 5651 CR vault b

Industrial 2.27E-06 5691 CR vault b

ILCR (radiological) Residential 5.46E-05 5701 CR vault b

HI (chemical non-carcinogen) WAC 173-340 Method B 1.32E-01 5711 CR vault b

Note:
a Source = DOE-ORP (2006). Calculated in groundwater at the WMA C fenceline. Values shown are the
maximum projected values over the period from year 2332 to year 12032.
b CR vault row impacts calculated using an initial inventory depth assignment of 30 ft bgs.

12
13
14 Subsequent to the release of the SST PA, site characterization in WMA C at UPR-200-E-82
15 indicated that mobile contaminants from that UPR penetrated the vadose zone to a depth of at
16 least 80 ft bgs. To investigate the effect of initial inventory depth assignment on the projected
17 impacts for the CR vault row, the three UPRs in that row have been analyzed for this FIR using
18 an initial inventory depth assignment of 150 ft bgs. Results from that analysis are shown in
19 Table 4-5.
20

Table 4-5. Human-Health Impacts from CR Vault Row Past Releases Using
Initial Inventory Placed at 150 ft bgs

Metric Peak Value a Peak Year

All-pathways dose (mrem/yr) 6.39E-01 2332

Industrial 4.29E-06 2332

ILCR (radiological) Residential 1.01E-04 2332

HI (chemical non-carcinogen) WAC 173-340 Method B 2.41E-01 2332

Note:
a Calculated in groundwater at the WMA C fenceline. Values shown are the maximum projected values
over the period from year 2332 to year 12032.

21
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1 Comparison of Table 4-4 and 4-5 suggests that if the contamination from the three UPRs in the
2 CR vault row is actually much closer to the water table than estimated in the SST PA, there
3 would be a small increase in peak human-health impact values and a pronounced shift in the
4 arrival time of the peaks. The peak values for the deep inventory case (see Table 4-5) are
5 approximately a factor of 2 greater than the corresponding values for the shallow inventory case
6 (see Table 4-4); however, the peaks arrive at the WMA C fenceline approximately 3,300 yr
7 earlier for the deep inventory case and appear to occur at or before the time of assumed loss of
8 institutional controls (year 2332).
9

10 The following sections present the results for the individual human health impact metrics
11 considered for WMA C (all-pathways dose, radiological ILCR, and non-carcinogenic chemical
12 HI).
13
14 As noted in Section 4.2.1, the Corbin et al. (2005) inventory estimates used as input to the
15 numerical fate and transport simulations supporting this FIR are believed to underestimate the
16 vadose zone inventories associated the tank C-105 and UPR-200-E-82 waste loss events.
17 Vadose zone inventories for these and other past waste releases are currently undergoing review
18 (Field et al. 2007) and are expected to be revised. Increases in past release inventories will cause
19 proportional increases to the peak groundwater concentrations and associated human-health risk
20 and dose values presented in this FIR.
21
22 Pending completion of the inventory review process and issuance of revised WMA C past
23 release inventories, an indication of the magnitude of possible risk and dose increases for tank
24 C-105 and UPR-200-E-82 can be obtained by examining inventory estimates provided by
25 Wood et al. (2003). Based on the Wood et al. (2003) estimates, the tank C-105 inventory
26 increase could increase the tank row C-102 risk and dose values by up to an order of magnitude.
27 The UPR-200-E-82 inventory increase could increase the CR vault row risk and dose values by
28 up to a factor of 2. The CR vault row would still be the row contributing the maximum value for
29 each risk metric in WMA C; however, as noted in Section 4.2.1, the tank C- 101 leak volume
30 estimate is undergoing further review (Field et al. 2007).
31
32 4.4.1.1 All-Pathways Dose at Waste Management Area C. Table 4-6 shows the estimated
33 peak all-pathways dose from past releases in each tank row in WMA C. The peak dose for each
34 row is significantly below the performance objective used in the SST PA (15 mrem/yr). The
35 peak dose for the CR vault row, which has the maximum value in WMA C, is below the standard
36 by well over an order of magnitude.
37
38 Figure 4-10 shows temporal variations in the all-pathways dose from the CR vault row for the
39 two inventory depth assignment cases. Figure 4-11 and Table 4-7 show the relative contaminant
40 contributions to the all-pathways dose from the CR vault row for the deeper inventory case
41 (150 ft bgs). The dose is dominated by technetium-99 until year 3800, at which time iodine-129
42 takes over and dominates through the end of the assessment period. At the time of peak dose for
43 the deeper inventory case (year 2332), technetium-99 contributes approximately 82% of the total,
44 with carbon-14 and iodine-129 contributing the remainder.
45
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I
Table 4-6. Estimated Peak All-Pathways Dose by Tank Row in WMA C

All-Pathways Dose Performance Objective: 15 mrem/yr

Past Releases Component

Peak Dose Dose Relative to Peak
Tank Row (mrem/yr) Peak Year Row

C-101 2.28E-02 2332 7.38%

C-102 3.24E-02 2332 10.49%

C-103 a NA NA NA

C-201 3.07E-03 2332 0.99%

CR vault (30 ft bgs)b 3.09E-01 5651 100.00%

CR vault (150 ft bgs) 6.39E-01 2332

Note:
aNo past release component occurs in tank row C-103.
b Shading indicates row with maximum value.

NA = not applicable

Figure 4-10. All-Pathways Dose for the CR Vault Row
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Table 4-7. Fractional Contributions to Past Releases All-Pathways
Dose by Selected Contaminants in CR Vault Rowa

Calendar Year: 2332
Contaminant Dose (mrem/yr) Contribution to Total Dose

Technetium-99 5.23E-01 81.91%

Carbon-14 6.87E-02 10.76%

Iodine-129 4.68E-02 7.32%

Otherb 0.00E+00 0.00%

Total 6.39E-01 100%

Note:
a CR vault row impacts calculated using an initial inventory depth assignment of 150 ft
bgs.
b No additional contaminants are projected to contribute to the total dose at year 2332.
Contaminant values may not sum to the totals shown as a result of rounding.
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Figure 4-11. All-Pathways Dose for CR Vault Row with Driving
Contaminant Contributions

-E- Past Leaks All Pathways Dose (All Contaminants)
-A - Past Leaks Tc-99 Dose Contribution
-___-__-_Past Leaks 1-129 Dose Contribution

Past Leaks C-14 Dose Contribution

All-Pathways Dose General Performance Objective - 15 mrem in a year

-.. -.. ...

-S-.

102
10,

10

10

10

10-2

10-

3
4
5
6

I I I III1106
10000 11000 12000



RPP-35484 Rev. 1

1
2
3
4
5
6
7
8
9

10

4-26

4.4.1.2 Radiological Cancer Risk at Waste Management Area C. Tables 4-8 and 4-9 show
the estimated peak radiological ILCR from past releases in each tank row in WMA C for the
HSRAM industrial and residential exposure scenarios, respectively. For the industrial scenario,
the peak radiological ILCR for all rows except CR-Vault is below the lower limit for EPA's
performance objective range of 10-4 to 10-6 (EPA 1997). Row CR-Vault is above EPA's lower
limit of 10-6. For the residential scenario, the peak radiological ILCR for the CR vault row is
also between EPA's performance objective range as modeled in the SST PA (30 ft bgs initial
inventory depth assignment) and exceeds the upper end of EPA's performance objective (10-4)
when modeled with a deeper initial inventory (150 ft bgs).

Table 4-8. Estimated Peak Radionuclide Incremental Lifetime Cancer Risk for Industrial
Exposure Scenario by Tank Row in WMA C

Radiological Cancer Risk Performance Objective: 10~4 - 10-6

Past Releases Component

Tank Row Peak ILCR Peak Year ILCR Relative to Peak Row

C-101 1.65E-07 2332 7.27%

C-102 1.95E-07 2332 8.59%

C-103 a NA NA NA

C-201 2.29E-08 2332 1.01%

CR vault (30 ft bgs)b 2.27E-06 5691 100.00%

CR vault (150 ft bgs) 4.29E-06 2332

Note:
aNo past release component occurs in tank row C-103.
b Shading indicates row with maximum value.

NA = not applicable

Table 4-9. Estimated Peak Radionuclide Incremental Lifetime Cancer Risk for
Residential Exposure Scenario by Tank Row in WMA C

Radiological Cancer Risk Performance Objective: 10-4- 10-6

Past Releases Component

Tank Row Peak ILCR Peak Year ILCR Relative to Peak Row

C-101 3.95E-06 2332 7.23%

C-102 4.50E-06 2332 8.24%

C-103 a NA NA NA

C-201 5.51E-07 2332 1.01%

CR vault (30 ft bgs)b 5.46E-05 5701 100.00%

CR vault (150 ft bgs) 1.01E-04 2332

Note:
aNo past release component occurs in tank row C-103.
b Shading indicates row with maximum value.

NA = not applicable

11
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Figure 4-12 shows temporal variations in radiological ILCR for the HSRAM industrial scenario
from the CR vault row for the two inventory depth-assignment cases. Figure 4-13 and
Table 4-10 show the relative contaminant contributions to radiological ILCR from the CR vault
row for the deeper inventory case (150 ft bgs). Technetium-99 is the driving contaminant until
approximately the year 5200, at which point iodine-129 takes over and dominates through the
end of the assessment period. At the time of peak radiological ILCR for the deeper inventory
case (year 2332), technetium-99 contributes 96% to 98% of the total, with carbon-14 and
iodine-129 contributing the remainder.

Figure 4-12. Radionuclide Incremental Lifetime Cancer Risk for
Industrial Exposure Scenario for the CR Vault Row
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Figure 4-13. Radionuclide Incremental Lifetime Cancer Risk for Industrial Exposure
Scenario for CR Vault Row with Driving Contaminant Contributions
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Table 4-10. Fractional Contributions to Past Releases Incremental Lifetime
Cancer Risk by Selected Contaminants in CR Vault Row a

Industrial Scenario

Calendar Year: 2332

Contaminant ILCR Contribution to Total ILCR

Technetium-99 4.12E-06 95.89%

Carbon-14 1.10E-07 2.57%

Iodine-129 6.60E-08 1.54%

Other b 0.OOE+00 0.00%

Total 4.29E-06 100%

Residential Scenario

Technetium-99 1.00E-04 98.88%

Carbon-14 7.96E-07 0.79%

Iodine-129 3.42E-07 0.34%

Otherb 0.OOE+00 0.00%

Total 1.01E-04 100.00%

Note:
a CR vault row impacts calculated using an initial inventory depth assignment of 150 ft bgs.
bNo additional contaminants are projected to contribute to the total ILCR at year 2332.
Contaminant values may not sum to the totals shown as a result of rounding.

6
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1 4.4.1.3 Non-Carcinogenic Chemical Hazard Index at Waste Management Area C.
2 Table 4-11 shows the estimated peak non-carcinogenic chemical HI from past releases in each
3 tank row in WMA C for the WAC 173-340 Method B exposure scenario. The peak HI in each
4 row is below the performance objective (1.0). The peak HI for the CR vault row, which has the
5 maximum value in WMA C, is below the standard by less than an order of magnitude.
6

Table 4-11. Estimated Hazard Index for WAC 173-340 Method B Exposure
Scenario by Tank Row in Waste Management Area C

Non-Carcinogenic Chemical Hazard Index Performance Objective: 1

Past Releases Component

Tank Row Peak HI Peak Year HI Relative to Peak Row

C-101 9.01E-03 2332 6.83%

C-102 2.52E-02 2332 19.09%

C-103 a NA NA NA

C-201 6.14E-03 2332 4.65%

CR vault (30 ft bgs)b 1.32E-01 5711 100.00%

CR vault (150 ft bgs) 2.41E-01 2332

Note:
aNo past release component occurs in tank row C-103.
b Shading indicates row with maximum value.

NA = not applicable

7
8 Figure 4-14 shows temporal variations in the non-carcinogenic chemical HI for the CR vault row
9 for the two inventory depth assignment cases. Figure 4-15 and Table 4-12 show the relative

10 contaminant contributions to the WAC 173-340 Method B HI from the CR vault row for the
11 deeper inventory case (150 ft bgs). The HI is driven over the duration of the assessment period
12 by roughly equal contributions from nitrite and hexavalent chromium. At the time of peak HI for
13 the deeper inventory case (year 2332), hexavalent chromium and nitrite contribute about 50%
14 and 45% of the total, respectively, with nitrate and fluoride contributing the remainder. Note that
15 the SST PA modeling and risk assessment treated nitrite and nitrate as separate chemical species
16 without attempting to account for potential chemical changes such as the oxidation of nitrite to
17 nitrate in the vadose zone or groundwater.
18
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Figure 4-14. Hazard Index for WAC 173-340 Method B
Exposure Scenario for CR Vault Row.
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Figure 4-15. Hazard Index for WAC 173-340 Method B Exposure Scenario
for CR Vault Row with Driving Contaminant Contributions
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Table 4-12. Fractional Contributions to Past Releases Hazard Index by
Selected Contaminants in the CR Vault Row a

WAC 173-340 Method B

Calendar Year: 2332

Contaminant HI Contribution to Total HI

Nitrite 1.08E-01 44.69%

Hexavalent Chromium 1.19E-01 49.32%

Nitrate 1.44E-02 5.97%

Fluoride 5.89E-05 0.02%

Other b 0.OOE+00 0.00%

Total 2.41E-01 100%

Note:
a CR vault row impacts calculated using an initial inventory depth assignment of 150 ft bgs.
b No additional contaminants are projected to contribute to the total HI at year 2332.

Contaminant values may not sum to the totals shown as a result of rounding.

1
2
3 4.4.2 Risk and Dose Results for Waste Management Area A-AX

4 Table 4-13 provides a summary of projected human-health impacts from past waste releases in
5 WMA A-AX. Past release volumes for WMA A-AX are among the lowest of all WMAs. The
6 total WMA A-AX past release component included in the SST PA modeling consisted of four
7 past SST leaks, all of which were assigned leak volumes of less than 5,500 gal (DOE-ORP 2006,
8 Section 6.3.8). No UPRs were included in the WMA A-AX modeling.
9

Table 4-13. Past Releases Human-Health Impacts Summary
for WMA A-AX

Performance Measure Peak Value a Peak Year Tank Row

All-pathways dose (mrem/yr) 4.68E-01 2332 A-101

Industrial 3.38E-06 2332 A-101
ILCR (radiological) Residential

Rsdnal8.11E-05 2332 A-101

HI (chemical WAC 173-340 1.60E-01 2332 A-101
non-carcinogen) Method B

Note:
a Source = DOE-ORP (2006). Calculated in groundwater at the WMA A-AX fenceline. Values shown are
the maximum projected values from year 2332 to year 12032.

10
11
12
13
14
15
16

The row with the maximum value over the assessment period for each metric is tank row A- 101.
The past release component assigned to tank row A-101 consisted of the tank A-103 past tank
leak. Peak values for each metric for tank row A-101 were projected to occur at the start of the
SST PA assessment period, at or before the time of the assumed loss of institutional controls
(year 2332).
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1 The following sections present the results for the individual human-health impact metrics
2 considered for WMA A-AX (all-pathways dose, radiological ILCR, and non-carcinogenic
3 chemical HI).
4
5 4.4.2.1 All-Pathways Dose at Waste Management Area A-AX. Table 4-14 shows the
6 estimated peak all-pathways dose from past releases in each tank row in WMA A-AX. The peak
7 dose for each tank row is significantly below the performance objective used in the SST PA
8 (15 mrem/yr). The peak dose for tank row A-101, which has the maximum value in
9 WMA A-AX, is below the standard by well over an order of magnitude.

10
Table 4-14. Estimated Peak All-Pathways Dose by Tank Row

in WMA A-AX

All-Pathways Dose Performance Objective: 15 mrem/yr

Past Releases Component

Dose Relative to
Tank Row Peak Dose (mrem/yr) Peak Year Peak Row

A-101 4.68E-01a 2332 100.00%

A-104 9.31E-02 2332 19.89%

AX-101' NA NA NA

AX-102 6.89E-02 2332 14.72%

Note:
a Shading indicates row with maximum value.

b No past release component occurs in tank row AX-101.
NA = not applicable

11
12 Figure 4-16 shows temporal variations in the all-pathways dose from tank row A-101.
13 Figure 4-17 and Table 4-15 show the relative contaminant contributions to the all-pathways dose
14 from tank row A-101. The dose is driven by technetium-99 until year 5000, at which time
15 iodine-129 takes over and dominates through the end of the assessment period. At the time of
16 peak dose (year 2332), technetium-99 contributes approximately 90% of the total, with
17 carbon-14 and iodine-129 contributing the remainder.
18
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Figure 4-16. All-Pathways Dose for Tank Row A-101
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Figure 4-17. All-Pathways Dose for Tank Row A-101
with Driving Contaminant Contributions
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Table 4-15. Fractional Contributions to Past Releases All-Pathways
Dose by Selected Contaminants in Tank Row A-101

Past Releases Peak Year: 2332

Contaminant Dose (mrem/yr) Contribution to Total Dose

Technetium-99 4.21E-01 89.81%

Carbon-14 3.86E-02 8.25%

Iodine-129 9.06E-03 1.94%

Other a 0.OOE+00 0.00%

Total 4.68E-01 100%

Note:
aNo additional contaminants are projected to contribute to the total dose at year 2332.

Contaminant values may not sum to the totals shown as a result of rounding.

1
2 4.4.2.2 Radiological Cancer Risk at Waste Management Area A-AX. Tables 4-16 and 4-17
3 show the estimated peak radiological ILCR from past releases in each tank row in WMA A-AX
4 for the HSRAM industrial and residential exposure scenarios, respectively. For the industrial
5 scenario, the peak radiological ILCR for all rows except A-101 is below the lower limit for
6 EPA's performance objective range of 10-' to 10-6 (EPA 1997). The peak radiological ILCR for
7 A-101 is between the EPA's performance objective range. For the residential scenario, the peak
8 radiological ILCR for each tank row exceeds the lower value (10-6) for EPA's risk range, but not
9 the upper value (10-5).

10
Table 4-16. Estimated Peak Radionuclide Incremental Lifetime Cancer Risk for

Industrial Exposure Scenario by Tank Row in WMA A-AX

Radiological Cancer Risk Performance Objective: 10 - 10-6

Past Releases Component

Tank Row Peak ILCR Peak Year ILCR Relative to Peak Row

A-101 3.38E-06a 2332 100.00%

A-104 6.95E-07 2332 20.56%

AX-101b NA NA NA

AX-102 5.25E-07 2332 15.53%

Note:
a Shading indicates row with maximum value.

b No past release component occurs in tank row AX-101.

NA = not applicable

11
12 Figure 4-18 shows temporal variations in radiological ILCR for the HSRAM industrial scenario
13 from tank row A-101. Figure 4-19 and Table 4-18 show the relative contaminant contributions
14 to radiological ILCR from tank row A-101. Technetium-99 is the driving contaminant until
15 year 6400, at which time iodine-129 takes over and dominates through the end of the assessment
16 period. At the time of peak radiological ILCR (year 2332), technetium-99 contributes 98% to
17 99% of the total, with carbon-14 and iodine-129 contributing the remainder.
18
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Table 4-17. Estimated Peak Radionuclide Incremental Lifetime Cancer Risk for
Residential Exposure Scenario by Tank Row in WMA A-AX

Radiological Cancer Risk Performance Objective: 104 - 10-6

Past Releases Component

Tank Row Peak ILCR Peak Year ILCR Relative to Peak Row

A-101 8.11E-05a 2332 100.00%

A-104 1.68E-05 2332 20.72%

AX-101 NA NA NA

AX-102 1.27E-05 2332 15.66%

Note:
a Shading indicates row with maximum value.

bNo past release component occurs in tank row AX- 101.

NA = not applicable

1
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Figure 4-18. Radionuclide Incremental Lifetime Cancer Risk for
Industrial Exposure Scenario for Tank Row A-101
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Figure 4-19. Radionuclide Incremental Lifetime Cancer Risk for Industrial Exposure
Scenario for Tank Row A-101 with Driving Contaminant Contributions
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Table 4-18. Fractional Contributions to Past Releases Incremental Lifetime
Cancer Risk by Selected Contaminants in Tank Row A-101

Industrial Scenario

Past Releases Peak Year: 2332

Contaminant ILCR Contribution to Total ILCR

Technetium-99 3.3 1E-06 97.79%

Carbon-14 6.19E-08 1.83%

Iodine-129 1.28E-08 0.38%

Other a 0.OOE+00 0.00%

Total 3.38E-06 100%

Residential Scenario

Technetium-99 8.06E-05 99.37%

Carbon-14 4.48E-07 0.55%

Iodine-129 6.63E-08 0.08%

Other a 0.00E+00 0.00%

Total 8.11E-05 100%

Note:
aNo additional contaminants are projected to contribute to the total ILCR at year 2332.
Contaminant values may not sum to the totals shown as a result of rounding.
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1
2 4.4.2.3 Non-Carcinogenic Chemical Hazard Index at Waste Management Area A-AX.
3 Table 4-19 shows the estimated peak non-carcinogenic chemical HI from past releases in each
4 tank row in WMA A-AX for the WAC 173-340 Method B exposure scenario. The peak HI in
5 each tank row is below the performance objective (1.0). The peak HI for tank row A-101, which
6 has the maximum value in WMA A-AX, is below the standard by less than an order of
7 magnitude.
8

Table 4-19. Estimated Hazard Index for WAC 173-340 Method B Exposure
Scenario by Tank Row in WMA A-AX

Non-Carcinogenic Chemical Hazard Index Performance Objective: 1

Past Releases Component

Hazard Index Relative
Tank Row Peak Hazard Index Peak Year to Peak Row

A-11a 1.60E-01 2332 100.00%

A-104 1.78E-02 2332 11.13%

AX-1l1b NA NA NA

AX-102 2.76E-03 2332 1.73%

Note:
a Shading indicates row with maximum value.

bNo past release component occurs in tank row AX- 101.
NA = not applicable

9
10 Figure 4-20 shows temporal variations in the non-carcinogenic chemical HI for tank row A-101.
11 Figure 4-21 and Table 4-20 show the relative contaminant contributions to the WAC 173-340
12 Method B HI from tank row A- 101. The HI is driven over the duration of the assessment period
13 by roughly equal contributions from nitrite and hexavalent chromium. At the time of peak HI
14 (year 2332), nitrite and hexavalent chromium contributes approximately 48% and 45% of the
15 total, respectively, with nitrate, fluoride, and n-butyl alcohol contributing the remainder. As
16 previously noted, the SST PA modeling and risk assessment treated nitrite and nitrate as separate
17 chemical species without attempting to model potential chemical reactions such as the oxidation
18 of nitrite to nitrate in the vadose zone or groundwater.
19
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Figure 4-20. Hazard Index for WAC 173-340 Method B Exposure
Scenario for Tank Row A-101
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Figure 4-21. Hazard Index for WAC 173-340 Method B Exposure Scenario
for Tank Row A-101 with Driving Contaminant Contributions
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Table 4-20. Fractional Contributions to Past Releases Hazard Index by
Selected Contaminants in Tank Row A-101

WAC 173-340 Method B

Past Releases Peak Year: 2332

Contribution to Total
Contaminant Hazard Index Hazard Index

Nitrite 7.60E-02 47.61%

Hexavalent Chromium 7.24E-02 45.40%

Nitrate 8.29E-03 5.20%

Fluoride 1.87E-03 1.17%

n-Butyl Alcohol 9.99E-04 0.63%

Othera 0.OOE+00 0.00%

Total 1.60E-01 100%

Note:
aNo additional contaminants are projected to contribute to the total HI at year 2332.

Contaminant values may not sum to the totals shown as a result of rounding.

1

4-39



RPP-35484 Rev. 1

1
2
3

4-40



RPP-35484 Rev. 1

1 5.0 INTERIM MEASURES AND INTERIM CORRECTIVE MEASURES

2 The interim measures and interim corrective measures (ICMs) that have been evaluated and/or
3 implemented as they relate to waste management areas (WMAs) C and A-AX are described in
4 this chapter. Interim measures are initial response actions that can be taken while
5 characterization activities are under way and while long-term strategies are being developed to
6 reduce the impacts of tank leaks on groundwater under the Resource Conservation and Recoverv
7 Act of 1976 (RCRA). Interim measures do not require comprehensive evaluation in a corrective
8 measures study (CMS). Interim measures identified to date for WMAs C and A-AX focus on
9 actions to minimize infiltration and contaminant migration to groundwater. Interim measures

10 have been implemented at WMAs C and A-AX during the past several years.
11
12 The ICMs are response actions that are intended to reduce contaminant migration to groundwater
13 to acceptable regulatory levels. ISMs require the balancing of risk, benefits, and costs. In
14 general, ICMs involve a substantial commitment of resources, require a more thorough
15 evaluation prior to implementation, and are intended to provide a more permanent solution to the
16 long-term threats posed by a contaminant release. Detailed evaluation of the proposed WMAs C
17 and A-AX ICMs will be undertaken in a CMS or an accelerated CMS, based on the results of
18 this field investigation report (FIR). An accelerated CMS would be required under imminent
19 threat or danger to the public or environment.
20
21
22 5.1 INTERIM MEASURES IDENTIFICATION

23 Engineering Report, Single-Shell Tank Farms Interim Measures to Limit Infiltration Through the
24 Vadose Zone (Haass 1999) assessed the potential measures to limit infiltration through the
25 vadose zone at the single-shell tank (SST) farms. That report was updated and revised in May
26 2001 (Engineering Report, Single-Shell Tank Farms Interim Measures to Limit Infiltration
27 Through the Vadose Zone Anderson 2001) and includes updated, rough-order-of-magnitude cost
28 estimates. The following sections address these interim measures.
29
30 5.1.1 Abandonment of Active Waterlines

31 Combined, the C, A, and AX tank farm areas contain approximately 22,797 ft of active
32 waterlines that could be or have been abandoned to eliminate persistent leaks and to prevent
33 future waterline breaks (Anderson 2001). These lines were mainly installed during the original
34 tank farm construction that began in the early 1940s and continued through the 1990s. The older
35 waterlines have exceeded their design lives by 20 to 50 yr. Pipe breaks, failed leaded joints, and
36 poorly functioning gate valves are common problems for the older waterlines at the Hanford
37 Site. The Hanford Site-wide failure rate appears to be increasing geometrically. It was
38 determined that some lines were not needed, so they were abandoned, effectively removing them
39 as sources of inadvertent recharge. All waterlines within WMAs C and A-AX have been cut and
40 capped or pressure tested.
41
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1 5.1.2 Decommissioning Unfit-for-Use Wells

2 Wells and drywells identified as "unfit for use" in Anderson (2001) are potential preferential
3 pathways for downward contaminant migration. The majority of wells identified in
4 Anderson (2001) are the drywells used to monitor movement of contaminants through the vadose
5 zone. The Tank Summary Data Reports associated with DOE-GJO (1998a) discuss drywells
6 (i.e., boreholes) that should be sealed and abandoned or decommissioned per WAC 173-160.
7 These include boreholes 30-00-10, 30-00-06, 30-00-03, 30-00-09, 30-00-12. Borehole 30-00-10
8 is blocked at a depth of about 52 ft, and the perforated casing in this borehole might provide a
9 migration path for shallow contaminants to reach greater depths. The other boreholes all are

10 perforated and provide an avenue for enhanced migration downward into the vadose zone.
11 Borehole 30-08-03 should be plugged and abandoned.
12
13 Anderson (2001) identified a total of 17 groundwater wells in the A and AX tank farms that are
14 potential priority 1 (highest risk to groundwater and should be the first for decommissioning)
15 candidates for near-term decommissioning. These wells are presently used in the groundwater
16 monitoring program that is currently assessing WMA A-AX. No priority 1 candidate wells are
17 in WMA C.
18
19 5.1.3 Upgradient Surface Water Run-On Control Measures

20 Two major sources of surface water infiltration at the SSTs are leaks from pressurized waterlines
21 and run-on events. Run-on events are mostly associated with rapid snowmelt and frozen ground.
22 Rapid snowmelt events have taken place at least six times over the history of operations at
23 WMA U. The first recorded event took place in 1979, followed by one in 1985, two in 1993,
24 and one each in 1995 and 1996 (Hanford Site Climatological Data Summary 2004 with
25 Historical Data Hoitink et al. 2005). Some, if not all of these rapid snowmelts that have
26 occurred at WMA U probably have occurred at WMAs C and A-AX. The two wettest years of
27 record were 1995 and 1996 with 12.31 and 12.19 in. of precipitation, respectively, and the winter
28 with the greatest total snowfall was 1992/1993 with more than 53 in. (Hoitink et al. 2003).
29
30 Anderson (2001) recommended that run-on controls be established to prevent surface water from
31 entering the SST farms from outside sources to reduce infiltration within each SST.
32
33 Upgradient surface water run-on control measures consist of some combination of regraded
34 ground surfaces, soil/gravel berms, asphalt pavement, concrete curbs, gutters and valley drains,
35 and culverts. All of these were constructed outside the SST farms to prevent surface water from
36 pressurized waterline leaks outside of the tank farm boundary and unusual meteorological events
37 from flowing onto the tank farm areas.
38
39 During fiscal year 2002, design and construction of several run-on control structures were
40 implemented adjacent to WMAs C and A-AX. Berms were placed to redirect surface water
41 away from the tank farm surfaces, and curbs and gutters were placed along the roadways to
42 redirect runoff.
43
44
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1 5.2 INTERIM CORRECTIVE MEASURES

2 The ICMs have the same overall purpose as interim measures. Because of size, complexity, or
3 impact to operations, a more careful study must be performed before an ICM is implemented.
4
5 Many potential ICMs for mitigating potential impacts at WMAs C and A-AX have been
6 identified; however, some of these potential ICMs are likely to be implemented sooner than
7 others. The risk assessment (Chapter 4.0) will be used to help determine the advisability of
8 implementing ICMs at WMAs C and A-AX.
9

10 5.2.1 Identification of Potential Near-Term Interim Corrective Measures

11 The activities that have been undertaken to identify potential ICMs for the WMAs are described
12 below.
13
14 In 1992, an engineering study evaluated four approaches for reducing surface infiltration at the
15 WMAs (Single-Shell Tank Interim Cover Engineering Study Schroeder and Carvo 1992). The
16 approaches evaluated were the following:
17
18 0 Polymer-modified asphalt

19 0 Fine-soil cover

20 0 Buildings (structures)

21 0 Flexible membrane liners.

22
23 Cost and other factors were the reasons that none of the approaches were implemented.
24
25 During May 4 through 6, 1999, an innovative treatment remediation demonstration forum was
26 held in Richland, Washington, to discuss techniques for reducing and monitoring infiltration at
27 the SST farms. The U.S. Department of Energy (DOE), Hanford Site contractors, and various
28 vendors from throughout the United States and Canada attended. Pacific Northwest National
29 Laboratory summarized this conference in a two-volume report, Reducing Water Infiltration
30 around Hanford Tanks (Molton 1999). Four technical sessions were conducted to discuss the
31 following:
32
33 0 Moisture monitoring and characterization

34 0 Structures or buildings to cover the WMAs

35 0 Surface modifications or covers

36 0 Near-surface modifications (i.e., barriers and permeability reduction techniques).

37
38 The forum concluded that existing commercial capabilities could be employed to reduce and
39 monitor infiltration in the WMAs, but that no one technology was appropriate for all seven
40 WMAs. Another conclusion of the forum was that the costs shown in Schroeder and Carvo
41 (1992) were 50% to 80% higher than those reflected by the vendors attending the forum. During
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1 the course of the forum, a number of DOE officials and Hanford Site subcontractors addressed
2 site-specific constraints that the vendors may not have taken into account before they submitted
3 their estimated or typical unit costs.
4
5 In June 2000, DOE issued a revised report, Phase 1 RCRA Facility Investigation/Corrective
6 Measures Study Work Plan for Single-Shell Tank Waste Management Areas (DOE/RL 2000
7 Section 4.2 therein identified a number of general response actions and the technology and
8 process options associated with each. Each option was screened based on its effectiveness,
9 ability to implement, worker safety, and cost. While the majority of the processes discussed fell

10 into the ICM category, surface caps, overhead structures, and run-on and runoff controls that are
11 considered interim measures were also identified.
12
13 In April 2001, an engineering report (Anderson 2001) was completed that evaluated waterlines
14 and wells within the WMAs and surface water from both natural causes and catastrophic events.
15 Alternatives considered in the report included the following:
16
17 0 No action

18 0 Site grading

19 0 Geo-fabric liners

20 0 Asphalt concrete paving

21 0 Building enclosure with asphalt apron

22 0 Run-on control.

23
24 The report recommended that a combination of a building enclosure with asphalt apron and run-
25 on control be implemented. While the building enclosure was not the preferred option (i.e., the
26 cost), the report concluded that it provided the best operational and technical alternative.
27
28 Interim Surface Barriers (Anderson 2005) was issued by the Tank Farm Vadose Zone Project.
29 Interim surface barriers complement other completed or planned interim measures at SSTs. One
30 design of a surface barrier is a polyurea or polyurethane coating sprayed on an underlying fiber
31 mat, which could be installed over the contaminated area surrounding the tanks within the farms
32 for the purpose of reducing infiltration into the contaminated area. Costs for interim surface
33 barriers will be evaluated after the placement of the T-106 interim barrier demonstration project
34 is complete.
35
36 The three potentially viable ICMs selected from among all of the options described above were
37 1) near-surface barriers, 2) surface barriers, and 3) overhead structures. The following sections
38 describe how each of those three near-term ICMs would apply to WMAs C and A-AX.
39
40 5.2.2 Near-Term Interim Corrective Measures Summary

41 This section summarizes the evaluation of the three potential near-term ICMs (i.e., near-surface
42 barriers, surface barriers, overhead structures) and provides a comparison of the evaluation
43 criteria and conclusions based on the evaluation.
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The near-surface barrier, surface barrier, and overhead structures options presented several
problems for implementation. Implementation of the near-surface and surface barriers would
require extensive hand labor because of tank dome loading restrictions and numerous
obstructions protruding above ground surface. Implementation of the overhead structures would
require foundations to be constructed in the area between tanks.

Table 5-1 summarizes the evaluation criteria and weighted scores for the options evaluated for
minimizing water infiltration at the C, A and AX tank farms. The higher the weighted score, the
less favorable the alternative is. Each decision criterion was assigned a weight factor that
reflected its relative importance to other decision criteria.

Table 5-1. Interim Corrective Measures Evaluation Criteria

Weighted Score A Tank Farm Weighted Score AX Tank Farm Weighted Score C Tank Farm

Near- Near- Near-
Surface Surface Overhead Surface Surface Overhead Surface Surface Overhead

Decision Criteria Barrier Barrier Structure Barrier Barrier Structure Barrier Barrier Structure

Safety 20 15 10 20 15 10 20 15 10

Regulatory compliance 3 3 3 3 3 3 3 3 3

Life-cycle cost analysis 4 6 10 4 6 10 4 6 10

Tank integrity 15 15 10 15 15 10 15 15 10

Future retrieval and 8 12 4 8 12 4 8 12 4
processing

Schedule 12 9 6 12 9 6 9 9 6

Proven technology 3 6 3 3 6 3 3 6 3

Maintainability 12 12 8 12 15 8 9 12 8

Operability 6 6 2 6 6 2 4 4 2

Constructability 15 15 10 15 15 10 12 12 10

Decontamination,
decommissioning, and 16 20 16 16 20 16 12 16 16
disposal

Total weighted score 114 119 82 114 120 82 99 110 82

from Anderson 2001

Any of the three potential near-term ICMs could be implemented to reduce infiltration at
WMAs C and A-AX. The cost versus benefits (i.e., reduction in contaminant concentrations in
the groundwater) of implementing any of the ICMs should be considered because sufficient time
may have elapsed between when the releases occurred and the present to effectively make
implementation not beneficial.

The evaluation of options in Anderson (2001) resulted in a recommendation to implement the
overhead structure. This recommendation is based on the summary of the evaluation criteria that
ranked the overhead structure lowest for C, A, and AX tank farms. The weighted scores
presented in Table 5-1 are subjective and represent a best-estimate effort to account for the
relative importance of the different evaluation criteria presented. The estimated cost for the
overhead structure is considerably higher than the other options evaluated, and this variation is
not well captured in the weighted ranking. Anderson (2001) did not provide credit for an

14
15
16
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19
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22
23
24
25
26
27
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1 estimated 30% productivity gain for tank farm operations within the enclosure or that an
2 enclosure would be required for certain tank farm closure alternatives.
3
4 Appendix F of Knepp (2002b) provides more discussion of ICM technologies that could be
5 implemented.
6
7
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1 6.0 CONCLUSIONS

2 This chapter summarizes the major findings and conclusions for this field investigation report
3 (FIR). Included are the overview of the process (Section 6.1), a summary of the additions to the
4 characterization database (Section 6.2), future impacts associated with the new characterization
5 data (Section 6.3), a discussion of the refinement of the conceptual model for WMAs C and
6 A-AX (Section 6.4), a summary of the interim measures implemented during 2001 and 2002
7 (Section 6.5), and fulfillment of data needs to evaluate contaminant flow and transport
8 (Section 6.6).
9

10
11 6.1 OVERVIEW

12 A detailed characterization and analysis program that evaluated current vadose zone
13 contamination in WMAs C and A-AX has been completed and is described in this FIR. This
14 work is the culmination of an orderly investigation process that included the following steps.
15
16 0 Collect and interpret available data pertinent to single-shell tank (SST) waste releases
17 and vadose zone contamination.

18 0 Determine missing information and develop a plan to collect new data and complete
19 analyses.

20 0 Collect new data using sediment collection methods that minimize dose to workers
21 and improve data quality.

22 0 Integrate the U.S. Department of Energy national laboratories into the effort to better
23 examine the potential for contaminant transport under the harsh conditions imposed
24 by tank waste leaks.

25 0 Integrate new and old data with numerical modeling of future contaminant migration
26 and associated risk evaluation.

27 0 Implement interim measures and/or additional data collection and analysis.

28
29 These steps are the same as those successfully performed for Field Investigation Reportfor
30 Waste Management Area S-SX (Knepp 2002a), Field Investigation Report for Waste
31 Management Area B-BX-BY (Knepp 2002b), and Field Investigation Report for Waste
32 Management Areas T and TX-TY (Myers 2005). The work involved in this investigation created
33 data and analyses that fulfill the purposes of this FIR for WMAs C and A-AX as described in
34 Section 1.1.
35
36 The major results of this work are as follows.
37
38 * Borehole C4297 was placed in the C tank farm near tank C-105, shallow direct
39 pushes into the vadose zone around UPR-200-E-82 were performed, sediment was
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1 collected, and spectral gamma logging of laterals under tanks A-103, A-104, and
2 A-105 was completed (Section 6.2).

3 * The future impacts from wastes currently in the vadose zone that resulted from past
4 releases from the C, A, and AX tank farms are projected to exceed drinking water
5 standards at their respective WMA boundaries if no further action is taken. Recent
6 groundwater measurements in WMAs C and A-AX have technetium-99 currently
7 exceeding the drinking water standard in both upgradient and downgradient
8 groundwater monitoring wells.

9 * The field investigations have led to an improved understanding of conceptual models
10 of the release and transport of contaminants at WMAs C and A-AX. (Section 6.4).

11 * Interim measures (e.g., capping boreholes, cutting off inactive waterlines, and
12 building surface run-on barriers and diversions) have been implemented in the
13 WMAs. These are expected to mitigate some of the future contamination risks
14 (Section 6.5).

15
16
17 6.2 VADOSE ZONE AND GROUNDWATER CONTAMINATION LEVELS

18 Based on past efforts (Chapter 2.0), it was proposed that tank C-105 experienced a leak and had
19 contaminated the vadose zone. It also was expected that contamination indicative of a pipeline
20 release had occurred in the western portion of WMA C at the UPR-200-E-82 site that should be
21 further investigated. The field investigations performed, namely drilling borehole C4297 near
22 tank C-105 and performing dozens of direct-push investigations surrounding UPR-200-E-82
23 from all directions, generally confirmed the fact that contaminants are present in proximal
24 vadose zone sediments and provided more information on the nature and extent of these past
25 releases.
26
27 6.2.1 Borehole around Tank C-105

28 Borehole C4297 was drilled near the source of the tank C-105 leak, approximately equidistant
29 between tanks C-105 and C-104. The C4297 borehole laboratory data indicates the following:
30
31 0 An elevated pH zone, 8 to 9.3, between 40 and 52 ft below ground surface (bgs).

32 0 Elevated water leachable anion concentrations of nitrate, carbonate, sulfate, chloride,
33 and fluoride occur at discrete depth intervals. Elevated fluoride (1 to 2 pg/g) and
34 carbonate (44 to 158 pg/g) occur just below the backfill from 40 to 52 ft bgs for
35 fluoride and from 40 to 60 ft bgs for carbonate, generally coincident with the high pH
36 zone. Conversely, the highest concentrations of nitrate, sulfate, and chloride are
37 deeper in the vadose zone. Chloride concentrations (3 to 21 pg/g) are highest
38 between 135 and 196 ft bgs, nitrate concentrations (11 and 20 pg/g) are highest
39 between 133 and 195 ft bgs, and sulfate concentrations (52 to 133 pg/g) are highest
40 between 133 and 161 ft bgs.

41 * Variable water leachable concentrations of cations (sodium, calcium, magnesium, and
42 strontium) occur at discrete depth intervals. Sodium concentrations are elevated

6-2



RPP-35484 Rev. 1

1 (32 to 131 gg/g) between 40 and 60 ft bgs, coincident with the high pH zone. A
2 secondary zone of slightly elevated sodium concentrations (20 to 24 pg/g) occurs in
3 the backfill between 12 and 40 ft bgs. Calcium, magnesium, and strontium are
4 clearly concentrated (25 to 30, 8 to 11, and 0.12 to 0.14 gg/g, respectively) between
5 133 and 137 ft bgs. Conversely, these cations are depleted (< 2, < 0.5, and
6 < 0.004 gg/g, respectively) in the high sodium concentration zone between 40 and
7 60ftbgs.

8 * Water leachable concentrations of trace constituents (technetium-99, uranium, and
9 molybdenum) are present at distinguishable concentrations with depth (see

10 Table 3-9). Technetium-99 is present between 40 and 159 ft bgs, and concentrations
11 are bimodal with depth. Highest concentrations (0.4 to 8.4 pCi/g) occur from 133 to
12 154 ft bgs, with less elevated concentrations (0.14 to 2.6 pCi/g between 40 and
13 66 ft bgs). Elevated uranium concentrations (0.007 to 0.01 gg/g) occur between
14 40 and 60 ft bgs, coincident with the high pH zone. Molybdenum is elevated (0.01 to
15 0.1 gg/g) between 55 and 65 ft bgs.

16 * Gamma energy analysis for gamma-emitting radionuclides indicated cesium-137
17 activity (between 3 and 32 pCi/g) near the surface (2 to 12 ft bgs) and cobalt-60
18 (between 0.1 and 0.5 pCi/g) at greater depth (41 to 66 ft bgs).

19
20 6.2.2 UPR-200-E-82 Shallow Direct-Push Probe Holes

21 Characterization data pertinent to the tank waste release from pipeline V122 west of the C tank
22 farm in 1969 are summarized in this section. The types of available data include sediment
23 sample analyses from 20 vertical direct-push probe holes surrounding the UPR-200-E-82 site, a
24 gunite cap covering the pipe leak, and six slanted direct-push probe holes that were directed
25 underneath the cap from peripheral locations. Integration of this information leads to the
26 following key observations.
27
28 * Water extracts from recovered vadose zone sediment samples are routinely high in
29 nitrate and sodium with respect to water extracts from ambient sediments collected at
30 a site not contacted by tank waste (water extract data from the H2 Hanford formation
31 sediments collected at borehole 299-E33-338 south of the B tank farm are used for
32 comparison). In numerous instances, pH values are also more alkaline. These
33 observations indicate that, essentially, the entire area investigated by these direct-push
34 probes has been contacted by alkaline and enriched nitrate and sodium fluids.

35 * Water extracts of sediments from vertical probe-hole data show two distinct
36 near-surface areas (10 to 20 ft bgs) contaminated by technetium-99 (up to 3.3 pCi/g
37 dry sediment) and Hanford-processed uranium (up to 0.77 gg/g dry sediment). These
38 areas are just to the southwest and northeast of the UPR-200-E-82 site leak location
39 and may indicate the lateral extent of the leak. Water extract data show varying
40 degrees of alkalinity and enrichment in sodium and nitrate.

41 * Slant probe-hole data closest to the UPR-200-E-82 site leak location and sampled at
42 the greatest depth (approximately 80 ft bgs) show maximum and coincident water
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1 extractable technetium-99 (10 to 30 pCi/g dry sediment) and nitrate (10 to 20 pig/g
2 dry sediment).

3
4 From the information presented in this FIR, it is concluded that the UPR-200-E-82 site tank
5 waste fluids have migrated to at least 80 ft bgs since the leak event in 1969. Conversely,
6 estimates of the lateral extent of the leaked fluid are less certain. The more contaminated zones
7 to the southwest and northeast of the breached pipeline location are consistent with lateral
8 spreading of that leak but may also be an indication of separate leak events. Both of these
9 locations are close to diversion boxes and associated extensive pipeline infrastructure typical of

10 diversion boxes. Given the ubiquitous sodium and nitrate enrichment in water extracts from
11 sediments throughout the sampled area, multiple losses of waste fluids are plausible.
12
13 6.2.3 A Tank Farm Lateral Data

14 The A and SX SST farms have systems of subsurface leak detection piping that extend beneath
15 the bases of the tanks. Historically, these systems of pipes, called laterals, were routinely
16 geophysically logged with Geiger-Mueller gamma detectors. The lateral systems consist of large
17 diameter caissons from which as many as five monitoring tubes were pushed beneath an adjacent
18 tank (Figure 6-1). As many as three tanks were serviced from each caisson. The caissons
19 extended to a depth of approximately 65 ft bgs, which is approximately 10 ft below the A tank
20 bottoms. The 4-in. diameter laterals were connected to a vertical riser using a 4-ft-diameter
21 radius bend pipe. The bend pipe extended to the land surface and terminated in a small
22 building (lateral shack) that housed the retrieval and recording equipment.
23
24 The logs for tank A-105 show increased gamma activity along laterals 14-05-02L and 14-05-03L
25 (see Section 3.2.3). The most extensive cesium-137 contamination is associated with
26 lateral 14-05-03, where cesium activity is estimated to be as high as 3.4 x 107 pCi/g near the
27 distal end of that lateral.
28
29 These logs indicate that the vast majority of the loss from tank A-105 is associated with the
30 regions near the perimeter of the tank, where drywell logs would have the optimal opportunity to
31 detect the contaminants. Elevated cesium-137 does not extend much beyond 10 ft horizontally
32 along the laterals from the regions of peak intensity before declining to near background levels.
33 The nearest drywells to these peak activity locations are 10-06-09 and 10-05-12, which are
34 beyond that distance. Neither the lateral set of logs nor the borehole set of logs is indicative of a
35 major release (large volume) of mobile gamma-emitting radionuclides.
36
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Figure 6-1. Map View of Drywell and Lateral Locations at A Tank Farm1
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4
5 6.2.4 Description of C Tank Farm Surface Geophysical Exploration Data

6 In August 2005, a reconnaissance-level geophysical survey of C tank farm was made using high-
7 resolution resistivity techniques. This survey consisted of four surface lines, each approximately
8 parallel to a side of the tank farm, and a well-to-well survey using all tank farm drywells and
9 nearby groundwater monitoring wells.

10
11 The well-to-well high-resolution resistivity survey identified two electrical anomalies in the
12 vicinity of tanks C-104 and C-105. The larger anomaly is present around tank C-104 and the
13 smaller is just northwest of tank C-108 (see Figure 3-10). The well-to-well survey does not
14 allow vertical resolution of the anomaly (low resistivity indicative of high salt contents in the
15 sediment pore water) because the total length of any given drywell is the sending source or
16 receiving unit. Consequently, the resistivity values determined from the raw surface geophysical
17 exploration data inversion calculations could represent any point in the depth interval contacted
18 by the drywell casing.
19
20 Given the qualitative nature of these data, their implications about the nature and extent of
21 subsurface contamination and sources are not yet well understood. This activity was not part of
22 the site-specific work plan addendum (Crumpler 2004).
23
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1 6.2.5 Groundwater Monitoring Program

2 The Hanford Groundwater Protection Program has extensively monitored the groundwater in and
3 around WMAs C and A-AX as part of the 200-BP-5 operable unit (WMA C) and the 200-PO-1
4 operable unit (WMA A-AX) as reported in Hanford Site Groundwater Monitoringfor Fiscal
5 Year 2006 (Hartman et al. 2007). Interpretation of the waste sources providing contaminants in
6 the local underlying aquifer is difficult because many cribs and trenches surrounding the farms
7 were used as liquid disposal sites (>1.0E+08 L of wastes disposed). Current groundwater
8 contamination indicates sulfate dominates the specific conductance signature across the site at
9 WMA C. Apparently, the rising sulfate concentrations are primarily from an upgradient source

10 near the basalt subcrop, where the sulfate concentration has been as high as 671 mg/L.
11 Well 299-E27-14, southeast of WMA C, has produced a recent result of 245 mg/L of sulfate
12 (Hartman et al. 2007). In addition, groundwater monitoring data southeast of WMA C indicate
13 high concentrations of sulfate, and technetium-99 and nitrate concentrations are present above
14 their respective drinking water standard (i.e., 900 pCi/L and 45 mg/L). Sources of these
15 contaminants are not yet well understood.
16
17 In WMA A-AX, the elevated sulfate also exists from an upgradient source, as does
18 technetium-99 and nitrate. Waste from WMA A-AX has impacted the groundwater; however,
19 historical information has shown that contamination has existed in the location prior to
20 WMA A-AX, especially to the east of WMA A-AX. WMA C groundwater contamination is
21 from the tank farm facilities, with regional sulfate contamination originating from the basalt
22 subcrop to the north-northeast.
23
24
25 6.3 FUTURE IMPACTS

26 Based on the Initial Single-Shell Tank System Performance Assessment for the Hanford Site
27 (DOE-ORP 2006), an impact evaluation was performed to predict long-term human-health risks
28 from potential groundwater contamination from WMAs C and A-AX. The major findings are as
29 follows.
30
31 0 Simulated groundwater concentrations for technetium-99, nitrite, and chromium as
32 well as the beta-photon dose, exceeded the drinking water standard (40 CFR 141) at
33 the east fenceline boundaries at both WMAs C and A-AX.

34 0 A comparison between the initial inventory in the vadose zone at 30 and 150 ft bgs
35 was conducted for the UPR-200-E-82 leak based on the findings of technetium-99 at
36 a depth of 79 ft bgs (see Section 3.2.2). The results indicate that a larger contaminant
37 concentration (e.g., technetium-99: 12,800 pCi/L vs. 162 pCi/L) occurred with an
38 earlier peak arrival time (e.g., technetium-99: year 2051 vs. year 5701), when the
39 location of the technetium-99 was moved from 30 to 150 ft bgs.

40 * Placing an interim surface barrier over the leaked waste locations would reduce fluxes
41 to the water table. Based on the sensitivity analysis presented in DOE-ORP 2006, a
42 reduction by 60% for technetium-99 for the tank C-105 past release or releases is
43 predicted and is noted in Table 4-32 of DOE-ORP 2006.
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1
2 The inventory estimates used for the numerical modeling that supports this FIR are undergoing
3 review using the process described in Field et al. (2007) and are believed to underestimate the
4 vadose zone inventories for certain of the WMA C waste loss events (e.g., UPR-200-E-82 see
5 Section 3.2.2.3). Changes in past release inventories will cause future analyses to show
6 proportional changes to the peak groundwater concentrations and associated human-health risk
7 and dose values presented in this FIR.
8
9

10 6.4 CONCEPTUAL MODEL FOR RELEASE AND SUBSEQUENT TRANSPORT OF
11 CONTAMINANTS

12 A large number of contaminants (e.g., technetium-99, tritium, chromium, and nitrate) are seen in
13 groundwater in the regions near WMAs C and A-AX. However, the sources for these
14 contaminants are difficult to determine because of the many possible waste sources in the region
15 (i.e., cribs, trenches, and the tank facilities themselves).
16
17 The largest volume of wastes discharged to nearby cribs were generated from SST condenser
18 operations. Both condensate and condenser cooling water were intentionally discharged, and the
19 majority of the discharges occurred in facilities east of WMA A-AX. These facilities included
20 crib 216-A-8, which is located east of the A tank farm. Crib 216-A-8 received 9.3E+08 L of
21 tank condensate and condenser cooling water from 1955 to May 1958, at which point a decision
22 was reached that the crib had reached its radionuclide capacity. However, 216-A-8 was put back
23 in service and received condensate discharge amounts totaling 2.OE+08 L from 1966 to 1976.
24 Crib 216-A-8 received an additional 1.5E+06 L of condensate fluid from 1983 to 1985 for a total
25 of 1.18E+09 L over a 30 yr period. Crib 216-A-24, located just north of crib 216-A-8, began
26 receiving approximately 8.2E+08 L of condensate and cooling water from 1958 to 1967. In
27 addition, crib 216-A-9 on the west side of A tank farm received 1.31 E-09 L of condensate from
28 March 1956 to 1969.
29
30 A secondary condenser operations waste stream was developed from the recondensed vapor that
31 came off the condensers. These wastes, called stack drainage, were discharged to French drains
32 216-A-16, 216-A-17, and 216-A-23 inside the tank farm. Williams (2001) reports these facilities
33 operated from 1956 through 1969 and received a total of approximately 7.3E+05 L of fluid.
34
35 When cumulative liquid discharge volumes from all sources, including the nearby cribs, southern
36 cribs, B Pond, Gable Mountain Pond, and unintentional releases from the WMAs, are
37 considered, annual discharges were in excess of 10 9 L/yr from 1945 through 1993. The
38 dominant discharges occurred at B and Gable Mountain Pond (>10' to 1010 L/yr) followed by
39 intentional crib discharges that were generally >108 L/yr, except in the cribs adjacent to WMA
40 A-AX where discharges declined to 106 to 107 L/yr in most years from 1960 through 1975. In
41 contrast, volume discharges from tank and waste transfer line leaks were on the order of 104 or
42 105 L in single episodes. These events occurred primarily in the mid 1960s to early 1970s, when
43 large volumes of high-heat Plutonium-Uranium Extraction Plant waste was stored in and
44 transferred through the tank farm infrastructure.
45
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1 The discharges from the above-named facilities raised the water table underlying WMAs C and
2 A-AX and added contaminants to the unconfined aquifer. Groundwater monitoring wells were
3 routinely constructed for liquid discharge facilities and provided some measurement of these
4 effects. Groundwater samples were taken frequently from a few monitoring wells between the
5 mid 1950s and the present and provided some insight into the groundwater impacts from these
6 operations. Early on, the data most consistently taken were water elevation (head data), nitrate
7 concentrations, and gross beta measurements.
8
9 The earliest groundwater contamination in the area of the A and AX tank farms, as indicated by

10 data in the Hanford Environmental Information System database, was October 1951, when gross
11 beta was 140,000 pCi/L in well 299-E25-1, located inside the A tank farm, and 160,000 pCi/L in
12 downgradient well 299-E25-2, located east of the A tank farm. Neither well was resampled for
13 six yr. In 1957, gross beta had reached 28,000,000 pCi/L in well 299-E25-1 and 210,000 pCi/L
14 in well 299-E25-2. These high beta concentrations were accompanied by high concentrations of
15 nitrate and cobalt-60. Throughout most of the 1960s, groundwater sampling in these wells was
16 sparse. By the time sampling resumed on a regular basis, the high concentration plumes had
17 moved away from the wells, decayed away, or both. The source for the contamination in the
18 WMA A-AX area in the early 1950s is not known, but cannot be the WMA itself because the A
19 and AX tank farms were not used until 1956 and 1965, respectively.
20
21 About 1960s a strong nitrate peak is observed in all well locations surrounding WMA A-AX, and
22 significantly higher concentrations (approximately 1.0 x 106 p/L) occur at monitoring
23 wells 299-E26-4, 299-E25-8, and 299-E25-2, which were located at the primary condensate
24 discharge facilities east of WMA A-AX (cribs 216-A-24 and 216-A-8). The other monitoring
25 well peak concentrations are about a factor of ten lower. This comparison strongly indicates that
26 these cribs are the source of the observed nitrate, at least on the east side of WMA A-AX.
27
28 Future groundwater contamination is expected to occur in the unconfined aquifer underlying
29 WMAs C and A-AX. Field work described in this FIR and historical data consistently indicate
30 that releases from individual sites on the order of 105 L or less did not penetrate to the
31 unconfined aquifer in any significant way. Conversely, the few sites that did receive larger
32 volumes apparently did result in aquifer contamination. Because the great majority of
33 contaminant inventory was present in the lower volume releases, a significant vadose zone
34 source term remains that could cause future groundwater contamination.
35
36 The technetium-99 content is of particular concern at both WMAs because of its mobility. Based
37 on historical information, the gross beta concentrations could have been technetium-99. With
38 the raised water table and changes in groundwater flow direction through the region, it is very
39 difficult to assess the numerous sources for the various contaminants; however, the contribution
40 from each SST WMA, especially at WMA C because there are no other nearby sources, must be
41 considered.
42
43 Other current vadose zone sources are contaminated vadose sediments below the UPR-200-E-86
44 and UPR-200-E-81 sites and specific cribs and trenches located around WMA A-AX. It is
45 expected that the current deployment of the surface geophysical exploration survey (see
46 Chapter 3.0) in and around the C tank farm will provide an improved conceptual model.
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1 The discussion presented above focuses on the nature and extent of subsurface contamination
2 and development of conceptual models as part of the phase 1 characterization efforts. Those
3 efforts included a new borehole near tank C-105, direct push work near UPR-200-E-82 and
4 limited surface geophysical exploration at WMA C and geophysical logging of laterals at
5 WMA A. However, it should be noted that the phase 1 characterization efforts presented for
6 WMA C do not address concerns of wide-spread contaminant movement underneath WMA C
7 raised by Dr. Stan Sobczyk of the Nez Perce. In his oral presentation to the 6th Annual
8 Washington Hydrogeology Symposium (May 2007), Dr. Sobczck noted the movement of cobalt-
9 60 in the subsurface and that is reasonable to assume cobalt-60 is moving along with other

10 radionuclides. The abstract for his oral presentation, given below, was duplicated from 6th

11 Annual Washington Hydrogeology Symposium's program.
12

Stanley M. Sobczyk

Large plumes of contaminated groundwater are a consequence of Cold War plunium
production at the Hanford Site, Washington. The plumes origin has been attributed prirmarily to
the intentional release of radioactive waste to the soil rather than leaks from underground
storage tanks. Ongoing degradation of groundwater quality underneath the 241-C single-shell
tank farm in the 200 East Area has been occurring since the late 1990s. This long-term
degradation of the groundwater underneath these storage tanks indicates the persistent
migration of tank waste through the vadose zone to groundwater. The development of this new
groundwater plume is particularly troubling as the travel time to the Columbia River has been
estimated as short as 6 to 7 years.

The 241-C tank farm was constructed during 1943 and 1944 to contain waste resulting from
the process of separating plutonium from the irradiated reactor fuel. Four of the 12 530,000
gallon tanks in the 241-C tank farm are known or "assumed leakers" and have leaked various
amounts of high-level radioactive liquid waste to the soil.

A series of visualizations and cross sections are derived from spectral gamma ray logging of
71 drywells and five groundwater monitoring wells to document the structure and stratigraphy
of the sediments and extent of gamma ray emitting contamination underlying the 241-C tank
farm. High level radioactive wastes from the leaking tanks have been migrating vertically and
laterally to the northeast, which is down stratigraphic dip. The movement of Co in the
subsurface has been observed for decades, and it is reasonable to assume that FoCo is
moving along with other radionuclides (Le. 9Tc). The bulk of the 'Cs contamination is
interpreted as being contained within the backfill and the finer sediments of the Upper Hanford
H2.

At the present time, the 241-C-101 tank leak should be considered the source of the 6jCo
detected in the deep vadose zone (126 ft to 150.5 ft below ground surface) southeast of the
241-C tank farm fence at well 299-E27-14 and a potential source of the groundwaer
contamination- The spectral gamma logging also detected trace amounts of "Co near
groundwater in the interval between 248 and 250 ft below ground surface. This UCo in the
deep vadose zone represents the deepest detection of radionuclides in the C tank farm area
with the exception of 9Tc in groundwater underneath the farm. The estimated leak of 20,000
gallons from Tank C-11 is the closest known vadose zone source in C tank Farm to well 299-
E27-14,

Ncz Purue Tribe, Environmenal RQor goi and Waste Manygomont Prcgram. P 0. Scx 365 Lpwat C
83540: Fax (208) 843-7378. Phone /208) 843-7375 233: -tm I '

1 3 6th Ann) - y, roI eo oy Sym posium p 39

14
15 These concerns will be addressed as part of the phase 2 characterization efforts that are presently
16 underway.
17
18

6-9



RPP-35484 Rev. 1

1 6.5 INTERIM MEASURES

2 Interim measures (e.g., capping boreholes, cutting off inactive waterlines, and building berms
3 and gutters) have been implemented in WMAs C and A-AX. This effort is now complete for all
4 the SST farms. These measures are expected to have some impact on future contaminant
5 migration. All groundwater monitoring wells in these WMAs were newly capped in 1999.
6
7 6.6 FULFILLMENT OF DATA NEEDS TO EVALUATE CONTAMINANT FLOW
8 AND TRANSPORT THROUGH THE VADOSE ZONE

9 The data collected from vadose zone sediments at WMA C and A-AX supported the objectives
10 by gaining more understanding and site-specific data Tables 2-1 and 2-2. The collected data
11 from the field investigation added information for the following:
12
13 0 Refining the vadose zone conceptual model for providing a refined qualitative
14 assessment of groundwater impacts

15 0 Refining the source term that will be used in future impact analysis to assist in
16 providing the spatial distribution, concentration, and chemical form of the
17 contaminants of concern that support the nature and extent of contamination.

18 0 Refining the stratigraphy in the impact assessment as the framework of the vadose
19 zone model. This information is applicable to WMA C for the impact assessment in
20 Chapter 4.0 and will be used in the site-specific impact assessment for WMA A-AX.

21 0 Refining the hydraulic parameters and transport parameters that will be used in a site-
22 specific impact assessment as vadose zone model input parameters. The data
23 collected provided distribution coefficients as well as other pertinent data.

24 0 Vadose zone sediment collection and analyses provided refinement and filled the data
25 gaps associated with various releases associated with radionuclide and chemical
26 concentrations found in the vadose zone.

27 0 Vadose zone sediment collection and analyses will provide refinement of the
28 estimated leak volumes from these releases.

29 0 Vadose zone sediment collection and analyses will provide refinement and a check-
30 and-balance on the estimated composition of the leaked tank waste or unplanned
31 release, thereby providing a means to correlate between the estimated versus
32 measured inventory

33 0 Data collected also provides the nature and extent of the release being investigated.

34
35 All of these bulleted items provide improvement of the site specific data at WMAs C and A-AX
36 based on the collected vadose zone sediments and the A tank farm laterals that have been
37 analyzed. Section 7.4 provides the location were additional data gaps could be fulfilled in future
38 characterization activities.
39
40
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1 7.0 RECOMMENDATIONS

2 This chapter provides recommendations for further investigations and decisions based on
3 findings from the vadose zone and groundwater characterization activities in waste management
4 areas (WMAs) C and A-AX. Recommendations for further investigations and decisions are
5 provided for the following:
6
7 0 Interim measures

8 0 Accelerated corrective measures studies (CMSs)

9 0 Future tank farm operations

10 0 Collection of additional data and information

11 0 Lessons learned.

12
13
14 7.1 RECOMMENDATIONS FOR INTERIM MEASURES

15 Artificial recharge sources can have a significant impact on contaminant transport. The
16 following interim measures have been implemented at WMAs C and A-AX (Chapter 5.0).
17
18 0 Groundwater wells have been capped and some decommissioned.

19 0 Waterlines into the C, A, and AX tank farms have been either cut or leak tested.

20 0 Berms and gutters have been constructed around the T, TX, and TY tank farms to
21 lessen potential water run-on.

22
23 These three interim measures have now been completed for all single-shell tank (SST) farms.
24 Waterlines that are deemed necessary should be leak tested on an annual basis.
25
26
27 7.2 ACCELERATED CORRECTIVE MEASURES STUDIES

28 According to Hanford Federal Facility Agreement and Consent Order, (HFFACO) Milestone
29 M-45-61 (Ecology et al. 1989), a CMS for WMA C will be submitted to Ecology for approval
30 December 31, 2010, after the Resource Conservation and Recovery Act of1976 (RCRA) facility
31 investigation report is conducted (due January 31, 2008). A work plan for the WMA C CMS
32 will be issued by December 31, 2008 (HFFACO Milestone M-45-60).
33
34 The major potential corrective measures are the removal of waste, thus eliminating the source;
35 the mitigation of leaking waterlines and artificial recharge through run-on controls (Sections 5.3
36 and 6.1), as well as through the installation of interim surface barriers, being conducted as a
37 demonstration project at T tank farm. Wastes were first retrieved from the C tank farm in 1999,
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1 beginning with tank C-106. Since 1999, tanks C-106, C-103, the C-200-series tanks, and
2 tank C-108 have been retrieved or are in the process of being retrieved. Current plans are to
3 have all the waste retrieved from the 16 tanks in C tank farm by 2016.
4
5 Surface contamination at depths of less than 4.6 m below ground surface is present at WMAs C
6 and A-AX. Soil removal should not be conducted without considering removal of the ancillary
7 piping systems located in the upper 4.6 m throughout the tank farms. Soil and ancillary
8 equipment removal should be considered as part of the CMSs.
9

10 Run-on and run-off controls have been implemented. Waterlines serving WMAs C and A-AX
11 have been tested. Those no longer needed have been cut and capped. By the time of WMA
12 closure, all waterlines will be cut and capped.
13
14
15 7.3 FUTURE TANK FARMS OPERATIONS

16 Future tank farm operations (i.e., those at WMAs C and A-AX and other tank farm WMAs) can
17 benefit from the information gained from the vadose zone characterization studies in the
18 following areas:
19
20 0 Storage operations, including waste transfers

21 0 Integrating waste retrieval, tank farm closure, and RCRA Corrective Action process
22 activities.

23
24 Numerous tank waste losses have occurred in the SST farms through overfilling of tanks or
25 through leaks in ancillary equipment (e.g., piping) during transfers of waste between tanks. This
26 characterization program has shown how important the effects of leaks from tank infrastructure
27 have been in the migration history of tank farm releases. Therefore, aboveground piping, using
28 dual-walled pipes, and similar best-management practices should be used during future waste
29 retrieval activities to minimize potential releases to the environment.
30
31 Tank waste retrieval and tank farm closure decisions are partially based on information obtained
32 from past releases that have occurred in the SST farm system. The Tank Farm Vadose Zone
33 Project characterization activities quantify vadose zone contaminant characteristics of past tank
34 waste operations releases and provide a better understanding of the environmental parameters
35 (both human-made and natural) affecting contaminant migration. This information provides a
36 means for estimating the consequences of other releases that may occur during waste retrieval
37 and after closure. This new knowledge and data are useful for determining the best approaches
38 for waste retrieval and closure, for satisfying regulatory requirements, and are cost effective.
39 Other River Protection Program activities are using the data for their risk assessments. Greater
40 integration is recommended and projected to occur in the future as waste retrieval and closure
41 activities increase.
42
43
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1 7.4 COLLECTION OF ADDITIONAL DATA AND INFORMATION

2 One additional vertical borehole was considered in the field investigation program
3 (Crumpler 2004) at C tank farm near unplanned release (UPR) UPR-200-E-82 but has not been
4 drilled. Given the data from the analysis of soil from the direct-push program, the benefit of this
5 borehole versus the cost and potential worker exposure has not been determined.
6
7 In addition, collection of additional characterization data, including drilling of boreholes if
8 needed, should focus on the following locations:
9

10 0 UPR-200-E-86 and UPR-200-E-81 in WMA C, combined, released 53,000 gal of
11 waste between 1969 and 1971

12 0 Southeastern side of tank C-101

13 0 Northern side of tank A-105 based on the laterals data presented in this report.

14
15 All such new data will be documented in future Phase 2 RCRA facility investigation reports to
16 be submitted to the Washington State Department of Ecology in the future.
17
18
19 7.5 LESSONS LEARNED

20 The lessons learned from the WMAs S-SX, B-BX-BY, T, and TX-TY characterization and
21 modeling efforts were reinforced by the characterization and modeling efforts for WMAs C and
22 A-AX. The main lesson learned is that the approach used in creating this field investigation
23 report (FIR) was successful and should be repeated for other FIR efforts. The FIRs will provide
24 the baseline information of existing conditions to support tank waste retrieval and tank farm
25 closure activities.
26
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1 A1.0 INTRODUCTION

2 This appendix summarizes the work plan for waste management areas (WMA) C and A-AX,
3 Site-Specific SST Phase 1 RFI/CMS Work Plan Addendum for WMAs C, A -AX and U
4 (Crumpler 2004). The activities defined in the work plan related to WMAs C and A-AX have
5 been completed, except for the second borehole in WMA C near an unplanned release
6 (UPR-200-E-82). Instead of installing a borehole near UPR-200-E-82, angled, direct-push
7 samples were collected under the gunite surface cover.
8
9 Crumpler (2004) is intended to serve as a guideline for the work described and is designed to

10 allow for changes, depending on conditions encountered in the field. Any changes to the
11 planned work were recorded on the appropriate field documentation, memoranda, or letters. Any
12 modifications that did occur are addressed in Characterization of Vadose Zone Sediments Below
13 the C Tank Farm: Borehole C4297, and RCRA Borehole 299-E27-22 (Brown et al. 2006) and
14 Characterization of Vadose Zone Sediments from C Waste Management Area: Investigation of
15 the C-152 Transfer Line Leak (Brown et al. 2007).
16
17 The activities performed in accordance with the work plan were as follows:
18
19 0 Installation of one new borehole near tank C-105

20 0 Performance of direct pushes in the area associated with an unplanned release
21 (UPR-200-E-82) for near-surface characterization in fiscal year 2004

22 0 Performance of gamma surveys in the laterals under A tank farm

23 0 Resource Conservation and Recoverv Act of1976 (RCRA) groundwater monitoring
24 well sediment sampling and analyses.
25
26 The following sections discuss these activities.
27
28
29 A2.0 NEW BOREHOLE

30 Only one new borehole, labeled C4297, was installed southwest of tank C-105. The following
31 activities were performed at the new borehole:
32
33 0 Conducted borehole geophysical surveying and analyses (moisture, neutron, gross
34 gamma, and spectral gamma) for stratigraphic correlation and selected contaminant
35 distribution

36 0 Obtained sediment samples to analyze for the presence and concentration of
37 contaminants and to evaluate alterations of the sediments from waste chemistry
38 effects

39 0 Obtained sediment samples to support preparation of the borehole geologic logs and
40 stratigraphic and lithologic contact correlation with other boreholes in the vicinity of
41 WMAC.
42
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1 A2.1 NEW BOREHOLE LOCATION

2 Borehole C4297 is located approximately equidistant (approximately 30 ft) southwest of single-
3 shell tank C-105, between SSTs C-104 and C-105. Borehole C4297 was drilled and sampled
4 using a cable tool, split-spoon technique between February 17 and March 17, 2004, to a total
5 depth of 196.5 ft below ground surface (bgs). The hole was terminated within pebbly sands of
6 the Hanford formation H2 unit because of a lack of measurable contamination (i.e., nitrate and
7 technetium-99).
8
9 The location of this borehole is shown in Figure A-1.

10
11 Figure A-1. Selected Borehole Location Map for C Tank Farm
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1
2 A2.2 DRILLING AND SEDIMENT SAMPLING METHODS AND INTERVALS

3 The following sections describe drilling and sediment sampling activities.
4
5 A2.2.1 Drilling Activities

6 Drilling was conducted using specifications and guidance in accordance with "Minimum
7 Standards for the Construction and Maintenance of Wells" (Washington Administrative Code
8 [WAC] 173-160). Drilling operations conformed to SP 4-1, "Soil and Sediment Sampling,"
9 (Well Services Procedure Manual [DTS 2004]) and WP 2-2, "Field Cleaning and/or

10 Decontamination of Equipment" (Sampling Services Procedure Manual [DTS 2005]); and the
11 task-specific work package that was generated for these field activities. The work package
12 contained such information as borehole construction, sampling technique, and radiation
13 protection.
14
15 All waste was handled in accordance with the requirements of "Dangerous Waste Regulations"
16 (WAC 173-303) and/or the site-specific waste control plan. These techniques are based on the
17 practice of minimizing the exposure of field personnel to both radiation and chemical pollutants
18 to as low as reasonably achievable (ALARA) and are in compliance with regulatory
19 requirements.
20
21 Drilling was conducted using specifications and guidance in accordance with WAC 173-160.
22 Borehole C4297 was drilled via the closed-end sampler method within C tank farm. Core
23 samples, 2.5 ft long by 4 in. in diameter, were collected at predetermined intervals within these
24 boreholes. Each core contained four 0.5-ft-long stainless-steel liners that contained sediment.
25 The extra 0.5 ft collected in the shoe of the split-spoon was used for geologic description in the
26 field geologist's log. The technique for collecting sediment samples was a removable tip in
27 conjunction with a split-spoon sampler that allowed driven samples to be collected ahead of the
28 casing.
29
30 The split-spoon sampler was approximately 2 in. in diameter by 2 ft long with a 4-in. diameter
31 shielded-lead casing around the sampler. The hole was 4 in. in diameter after the sample was
32 collected, but only a 2-in. sample was collected and brought to the surface. The 2-ft sample
33 allowed for the depth of penetration to be beyond potentially disturbed sediments below the end
34 of the hole and brought sediments unable to be handled to the surface. This method collected
35 enough sediment samples to be analyzed and provided the least amount of disturbance, therefore
36 providing a sample that was as close as possible to being representative of the sediment. The
37 samples were transported to the laboratory and analyzed for contaminants of concern.
38
39 Appropriate permits and compliance with the notice of construction permit (Notice of
40 Construction for Tank Waste Remediation System Vadose Zone Characterization [DOE-ORP
41 2001]) were maintained during the drilling operations inside the tank farm. The selected drilling
42 method complies with the requirements of the Washington State Department of Health for the
43 notice of construction permit and other pertinent requirements and appropriate engineering
44 systems to prevent the possible contaminated air from being released to the environment.
45
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1 Contaminant drag-down during drilling and sampling activities is unavoidable and has been
2 observed in past sampling activities. Different drilling and sampling techniques impact drag-
3 down to varying degrees. Because the objective of the characterization activities was to safely
4 sample in and below the contaminated zone in a region of known leakage and not to tag the
5 leading edge of a contaminant plume, the drag-down issue was a secondary concern.
6
7 A2.2.2 Sediment Sampling Activities

8 For borehole C4297, sediment sampling was conducted beginning at 2 ft bgs and continued at
9 discrete intervals of a minimum of 10 ft to 196.5 ft bgs. During drilling, a total of 35 split-spoon

10 core samples and 119 grab samples were collected intermittently. A total of 11 split-spoon core
11 runs were collected intermittently, starting at 24 ft bgs and ending at 126 ft bgs. In all, about
12 17.5 ft of core were obtained from C4297, or about 13.8% of the total length of the hole from
13 24 to 126 ft bgs.
14
15 Samples or drill cuttings were collected between the core runs as the hole was advanced in a
16 closed configuration using a solid, removable tip (Brown et al. 2006). These samples were taken
17 every 2 ft.
18
19 After the sediment samples were screened, these samples were transported to the Pacific
20 Northwest National Laboratory Applied Geology and Geochemistry Group for analysis. All
21 material removed from the borehole was also sent to the laboratory for possible future analysis.
22
23 Samples were placed in airtight sample containers after their initial screening by health physics
24 technicians and kept under refrigeration. This process was used to retain sediment moisture in as
25 close to field condition as possible. All samples were transported to the laboratory under
26 refrigeration to further limit alteration of sediment moisture.
27
28 Subsurface conditions are variable and the process of installing the vertical boreholes must be
29 flexible. The work plan addendum (Crumpler 2004) served as a guideline and was designed to
30 allow for changes, depending on conditions encountered in the field. Any change was recorded
31 on appropriate field documentation, memoranda, or letters. A complete, documented record of
32 activities was maintained for preparation of a final summary report.
33
34 All split-spoon samples were collected in advance of the casing being driven. Standard
35 techniques were used to remove that portion of the sediment column that remained in the drill
36 casing once it was driven to the sample depth. The casing was driven to total sample depth at the
37 end of the drilling effort each day to prevent potential borehole collapse. Split-spoon samplers
38 were new or decontaminated before reuse. Procedures for decontamination of sampling
39 equipment are contained in WP 2-2, "Field Cleaning and/or Decontamination of Equipment"
40 (DTS 2004).
41
42 A geologist prepared a geological log for the vertical boreholes based on the sediment samples.
43 Borehole geologic logs were prepared in accordance with approved procedures. The geologic
44 log included lithologic descriptions, sampling intervals, health physics technician hand-held
45 instrument readings, screening results, evidence of any alteration of sediments, and general
46 information and observations deemed relevant by the geologist to the characterization of
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1 subsurface conditions. Sediment samples were screened with hand-held instruments for
2 radiation, as appropriate, using techniques and procedures defined in the work package.
3 Screening results and general observations as to drilling progress and problems were included in
4 each borehole log.
5
6 Waste containing unknown, low-level, mixed radioactive material and/or hazardous material was
7 contained, stored, and disposed of in accordance with Appendix D of Phase 1 RCRA Facility
8 Investigation/Corrective Measures Study Work Planfor Single-Shell Tank Waste Management
9 Areas (DOE-RL 2000) and specified in the quality assurance project plan (Appendix A of

10 DOE-RL 2000).
11
12 All important information was recorded on field activity report forms according to approved
13 procedures. The field activity report forms include the borehole number, site location drawings,
14 drawing of the downhole tool strings, site personnel, sampling types and intervals, zones noted
15 by the health physics technician as elevated in radiological contaminants, instrument readings
16 and the depth represented by those readings, and specific information concerning borehole
17 completion.
18
19 All boreholes were abandoned following completion of the geophysical surveying. All steel
20 casing was removed and transferred to an appropriate disposal facility or controlled
21 decontamination facility. The borehole was pressure grouted from the bottom up, using a
22 Portland cement/bentonite slurry or other appropriate material, in accordance with
23 WAC 173-160. Specific procedures for borehole abandonment were documented in the field
24 work package. These procedures comply with U.S. Environmental Protection Agency
25 requirements and WAC 173-160.
26
27
28 A2.3 BOREHOLE GEOPHYSICAL SURVEYING
29
30 Based on sampling and construction methods, downhole spectral gamma or gross gamma
31 geophysical logging was conducted to ascertain the gamma-emitting radionuclide concentrations.
32 A full suite of geophysical logs was run any time the casing size was changed and at the
33 completion of the borehole. Because the sampling method involved pulling split-spoon samples
34 up through the borehole, there was a high probability that the inner bore of the casing would
35 become contaminated. Following completion of the sampling, the contamination levels were
36 evaluated and a determination was made on the utility of geophysically logging the borehole.
37
38 The following logging techniques were used for the boreholes:
39
40 0 Gross gamma logging to support correlation of confining layers and stratigraphy

41 0 Spectral gamma logging for measuring the distribution of selected radionuclides

42 0 Neutron log for measuring the relative moisture content.

43
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1 The existing equipment and procedures for gross gamma and spectral gamma logging in use at
2 the Hanford Site provide acceptable data (Hanford Tank Farms Vadose Zone, Seventh
3 Recalibration of Spectral Gamma-Ray Logging Systems Used for Baseline Characterization
4 Measurements in the Hanford Tank Farms [DOE-GJO 20001).
5
6
7 A2.4 GROUNDWATER SAMPLING AND ANALYSIS

8 No sampling of groundwater was conducted for any of the borehole characterization efforts.
9

10
11 A2.5 LABORATORY ANALYSES OF BOREHOLE SEDIMENT SAMPLES

12 The following sections describe the laboratory analyses required for the samples collected from
13 the new boreholes. Samples for laboratory analysis were placed in appropriate containers and
14 properly preserved.
15
16 Once sample material from the boreholes was received at the laboratory, it was geologically
17 logged by an assigned geologist following standard procedures. The assigned geologist
18 photographed the samples and described the geologic structure, texture, and lithology of the
19 recovered samples. Special attention was paid to the presence of contaminant alteration.
20
21 Any contaminant alteration was recorded in the laboratory notebook, and those samples were
22 preserved for more detailed physical, chemical, and mineralogic analyses.
23
24 Sediment samples for laboratory analysis were defined by location in the sample after the field
25 screening and geologic logging were completed and contamination locations were identified.
26 Table A-I shows the number of samples taken from the borehole that were chosen for screening
27 analysis. The following criteria were used to identify samples for laboratory analysis based on
28 concurrence with the Washington State Department of Ecology (Ecology):
29
30 0 One background sample taken at 30 ft bgs

31 0 One sample taken at 40 ft bgs, at the level of the tank bottom

32 0 If drilled to groundwater, one sample will be taken at the Hanford formation and
33 Hanford formation/Undifferentiated Hanford formation/Cold Creek unit/Ringold
34 Formation interval contact at approximately 250 ft bgs

35 0 Samples taken of any paleosols seen in the split-spoon drive samples

36 0 Samples taken in locations where elevated or altered gamma surveying or moisture
37 content was measured during the geological and geophysical borehole logging
38 process.

39 0 At least one sample taken every 10 ft if samples were not previously taken, based on
40 the above criteria, to ensure continuous distribution and lithologic completeness.

41
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Table A-1. Number of Samples for Each New Borehole

Borehole Number Number of Samples Analyzed

C4297 35

1
2 Brown et al. (2006) present the analytical results for all the samples analyzed. All samples
3 underwent screening analyses, consisting of nitrate analysis by the ion chromatograph method,
4 pH measurement, electrical conductance measurement, and gamma-energy analysis. These
5 analyses, along with the gamma surveying and moisture content measurements performed during
6 the field geophysical surveys and the laboratory geologic logging, were used to determine the
7 extent of further sample analysis.
8
9 Tables A-2 and A-3 identify the full complement of analyses and the respective laboratory

10 preparation and analytical methods. The remainder of this section identifies which analyses were
11 conducted on each sample. If more than one preparation or analytical method is listed, the
12 laboratory geochemistry staff determined which methods would produce the best results and
13 provide the best understanding of the chemistry involved.
14
15 For those methods that produced multiple constituents (i.e., inductively coupled plasma or
16 volatile organic analysis), all constituents identified were reported. Regulatory hold times were
17 met where appropriate.
18
19 Because the new borehole analyses were to gain an understanding of the nature and extent of
20 contamination, to understand the fate and transport of the contaminants in the vadose zone, and
21 to produce RCRA-compliant data, the analysis of these samples consisted of two levels. The
22 baseline level involved analysis of organic, inorganic, and radiochemical constituents in full
23 conformance with Hanford Analytical Services Quality Assurance Requirements Document
24 (DOE-RL 1998) and with no modifications to methods (as defined in DOE-RL 1998) without
25 concurrence from the CH2M HILL Hanford Group, Inc. (CH2M HILL) technical representative
26 and from Ecology. Substitutions and deviations to methods as defined in DOE-RL 1998 did not
27 require concurrence from Ecology. The second level involved a research-type approach to the
28 analyses. In this level, procedures could be modified or developed to gain a more
29 comprehensive understanding of the dynamics involved. Although specific quality control
30 criteria did not apply to this level, compliance with the other quality assurance requirements of
31 DOE-RL 1998 were met, and research analysis was initiated only following review and approval
32 of the activities by the CH2M HILL technical representative.
33
34 It was recognized that conditions could occur when all of the analyses identified in Tables A-2
35 and A-3 were not warranted (e.g., limited potential for useful data) and these occurrences were
36 evaluated on a case-by-case basis.
37
38
39
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Table A-2. Radionuclide Constituents and Methods for Sediment Sample Analyses for WMA C and A-AX

Target Required Quantitation Limits

Water"
Low Water' High Soil-Other Soil-Other z

CoC Radionuclide CAS No. Name/ Analytical Technique Level Level Low Level High Level

pCi/L pCi/L pCi/g pCi/g

Americium-241 14596-10-2 Americium Isotopic - Alpha 1 400 1 4000 +-20% 70-130% +-35% 70-130%
Energy Analysis (AEA)

Carbon-14 14762-75-5 Carbon-14 - Liquid Scintillation 200 N/A 50 N/A +-20% 70-130% +-35% 70-130%

Cesium-137 10045-97-3 Gamma Energy Analysis 15 200 0.1 2000 +-20% 70-130% +-35% 70-130%

Cobalt-60 10198-40-0 Gamma Energy Analysis 25 200 0.05 2000 +-20% 70-130% +-35% 70-130%

Europium-152 14683-23-9 Gamma Energy Analysis 50 200 0.1 2000 +-20% 70-130% +-35% 70-130%

Europium-154 15585-10-1 Gamma Energy Analysis 50 200 0.1 2000 +-20% 70-130% +-35% 70-130%

Europium-155 14391-16-3 Gamma Energy Analysis 50 200 0.1 2000 +-20% 70-130% +-35% 70-130%

Hydrogen-3 10028-17-8 Tritium - Liquid Scintillation 400 400 400 400 +-20% 70-130% +-35% 70-130%

Neptunium-237 13994-20-2 Neptunium-237 - ICP/MS 1 N/A 1 8000 +-20% 70-130% +-35% 70-130%

Nickel-63 13981-37-8 Nickel-63 - Liquid Scintillation 15 N/A 30 N/A +-20% 70-130% +-35% 70-130%

Plutonium-238 13981-16-3 Plutonium Isotopic - AEA 1 130 1 1300 +-20% 70-130% +-35% 70-130%

Plutonium-239/240 PU-239/240 Plutonium Isotopic - AEA 1 130 1 1300 +-20% 70-130% +-35% 70-130%

Total Radioactive SR-RAD Total Radioactive Strontium - Gas 2 80 1 800 +-20% 70-130% +-35% 70-130%
Strontium Proportional Counting (GPC)

Technetium-99 14133-76-7 Technetium-99 - ICP/MS 15 400 15 4000 +-20% 70-130% +-35% 70-130%

Thorium-232 TH-232 Thorium Isotopic - AEA (pCi) 1 0.002 mg/L 1 0.02 mg/Kg +-20% 70-130% +-35% 70-130%
ICP/uM S (mg)

Uranium-234 13966-29-5 Uranium Isotopic - AEA (pCi) 1 0.002 mg/L 1 0.02 mg/Kg +-20% 70-130% +-35% 70-130%
ICP/MIS (mg)

Uranium-235 15117-96-1 Uranium Isotopic - AEA (pCi) 1 0.002 mg/L 1 0.02 mg/Kg +-20% 70-130% +-35% 70-130%
ICP/MIS (mg)

Uranium-238 U-238 Uranium Isotopic - AEA (pCi) 1 0.002 mg/L 1 0.02 mg/Kg +r-20%o 70-130%o +-35%o 70-130%o
ICP/MIS (mg)

' Water values for sampling QC (e.g., equipment blanks/rinses) or drainable liquid (if recovered).

AEA=alpha energy analysis

GPC= Gas Proportional Counting

ICP/MS=inductively coupled plasma mass spectrometer
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Table A-3. Chemical Constituents and Methods for Sediment Sample Analyses for
WMA C and A-AX (5 pages)

Target Required Quantitation Limits

Water" Water" I =Z Zr

Low High Soil-Other Soil-Other
C .Level Level Low Level High Level

CoC Chemical CAS No. Name/Analytical Technique mg/L mg/L mg/Kg mg/Kg

Organics

Ethyl Alcohol 64-17-5 Non-Halogenated VOA - 8015 5 N//A 5 N/A b b b b
GC

n-Butyl Alcohol 71-36-3 Non-Halogenated VOA - 8015 - GC 5 N/A 5 N/A b b b b

Methyl Alcohol 67-56-1 Non-Halogenated VOA - 8015M - 1 N/A 1 N/A b b b b
(Methanol) GC modified for hydrocarbons

Kerosene (Paraffin 8008-20-6 Non-Halogenated VOA - 8015M - 0.5 0.5 5 5 b b b b
Hydrocarbons) GC modified for hydrocarbons

Carbon Tetrachloride 56-23-5 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

2-Propanone (Acetone) 67-64-1 Volatile Organics - 8260 - GCMS 0.02 0.02 0.02 0.02 b b b b

Chloroform 67-66-3 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

Benzene 71-43-2 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

1,1,1-Trichlorethane 71-55-6 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

chlroe Choride) 75-09-2 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

Carbon Disulfide 75-15-0 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

1,1-Dichloroethane 75-34-3 Volatile Organics - 8260 - GCMS 0.01 0.01 0.01 0.01 b b b b

1,1-Dichloroethene 75-35-4 Volatile Organics - 8260 - GCMS 0.01 0.01 0.01 0.01 b b b b

1,2-Dichloropropane 78-87-5 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

2-Butanone 78-93-3 Volatile Organics - 8260 - GCMS 0.01 0.01 0.01 0.01 b b b b

1,1,2-Trichloroethane 79-00-5 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

1,1,2-Trichloroethylene 79-01-6 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

1,1,2,2- 79-34-5 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b
Tetrachloroethane

Ethyl Benzene 100-41-4 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

1,2-Dichloroethane 107-06-2 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

4-Methyl-2-Pentanone 108-10-1 Volatile Organics - 8260 - GCMS 0.01 0.01 0.01 0.01 b b b b

1

-e

A
00
A

C



Table A-3. Chemical Constituents and Methods for Sediment Sample Analyses for
WMA C and A-AX (5 pages)

Target Required Quantitation Limits

Water' Water'
Low High Soil-Other Soil-Other

C
Level Level Low Level High Level 7

CoC Chemical CAS No. Name/Analytical Technique mg/L mg/L mg/Kg mg/Kg

Toluene 108-88-3 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

Chlorobenzene 108-90-7 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

etrachloroethene 127-18-4 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

2-Hexanone 591-78-6 Volatile Organics - 8260 - GCMS 0.02 0.02 0.02 0.02 b b b b

Cis-1,3- 10061-01-5 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b
Dichloropropene

Trans-i ,3-
Dichloropropene 10061-02-6 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

Xylene (total) 1330-20-7 Volatile Organics - 8260 - GCMS 0.005 0.005 0.005 0.005 b b b b

Dibenz[a,h]anthrax- 53-70-3 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b
cene

Hexachloroethane 67-72-1 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

Hexachlorobu tadiene 87-68-3 Seni-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

Pentachlorophenol 87-86-5 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

2-Methylphenol 95-48-7 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b
(o-cresol)

1,2-Dichlorobenzene 95-50-1 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

Nitrobenzene 98-95-3 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

4-Methylphenol 106-44-5 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b
(p-cresol)

1,4-Dichlorobenzene 106-46-7 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

Pyridine 110-86-1 Semi-Volatiles - 8270 - GCMS 0.02 0.1 0.66 2 b b b b

Hexachlorobenzene 118-74-1 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

1,2,4-Trichlorobenzene 120-82-1 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

2,4-Dinitrotoluene 121-14-2 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

Tributyl Phosphate 126-73-8 Semi-Volatiles - 8270 - GCMS 0.1 0.5 3.3 5 b b b b

1,3-Dichlorobenzene 541-73-1 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b
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Table A-3. Chemical Constituents and Methods for Sediment Sample Analyses for
WMA C and A-AX (5 pages)

Target Required Quantitation Limits

Water' Water'
Low High Soil-Other Soil-Other

C
Level Level Low Level High Level 7

CoC Chemical CAS No. Name/Analytical Technique mg/L mg/L mg/Kg mg/Kg

Benzo(a)pyrene 50-32-8 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

2,4,5-Trichlorophenol 95-95-4 Semi-Volatiles - 8270 - GCMS 0.01 0.05 0.33 1 b b b b

Gamma-BHC (Lindane) 58-89-9 Pesticides - 8081 - GC 0.00005 N/A 0.00165 N/A b b b b

Dieldrin 60-57-1 Pesticides - 8081 - GC 0.0001 N/A 0.0033 N/A b b b b

Endrin 72-20-8 Pesticides - 8081 - GC 0.0001 N/A 0.0033 N/A b b b b

Heptachlor 76-44-8 Pesticides - 8081 - GC 0.00005 N/A 0.00165 N/A b b b b

Aldrin 309-00-2 Pesticides - 8081 - GC 0.00005 N/A 0.00165 N/A b b b b

Alpha-BHC 319-84-6 Pesticides - 8081 - GC 0.00005 N/A 0.00165 N/A b b b b

Beta-BHC 319-85-7 Pesticides - 8081 - GC 0.00005 N/A 0.00165 N/A b b b b

Toxaphene 8001-35-2 Pesticides - 8081 - GC 0.005 N/A 0.165 N/A b b b b

Total Organic Carbon TOC TOC - 9060- Combustion 1 1 100 100 +-20% 70-130% +-35% 70-130%

BPhenylrin Bs) 1336-36-3 PCBs - 8082 - GC 0.0005 0.005 0.0165 0.1 b b b b

Inorganics

Ammonia/Ammonium 7664-41-7 Ammonia - 350.Nd 0.05 800 0.5 8000 b b b b

Phosphate 14265-44-2 Anions - 9056 - IC 0.5 15 5 40 b b b b

Nitrate 14797-55-8 Anions - 9056 - IC 0.25 10 2.5 40 b b b b

Nitrite 14797-65-0 Anions - 9056 - IC 0.25 15 2.5 20 b b b b

Sulfate 14808-79-8 Anions - 9056 - IC 0.5 15 5 40 b b b b

Chloride 16887-00-6 Anions - 9056 - IC 0.2 5 2 5 b b b b

Fluoride 16984-48-8 Anions - 9056 - IC 0.5 5 5 5 b b b b

Bromide 24959-67-9 Anions - 9056 - IC 0.25 N/A 2.5 N/A b b b b

Chromium VI 18540-29-9 Chromium (hex) - 7196 - 0.01 4 0.5 200 b b b b
Colorimetric

Mercury 7439-97-6 Mercury - 7470 - CVAA 0.0005 0.005 N/A N/A b b b b

Mercury 7439-97-6 Mercury - 7471 - CVAA N/A N/A 0.2 0.2 b b b b

Lead 7439-92-1 Metals - 6010 - ICP 0.1 0.2 10 20 b b b b
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Table A-3. Chemical Constituents and Methods for Sediment Sample Analyses for
WMA C and A-AX (5 pages)

Target Required Quantitation Limits

Water' Water'
Low High Soil-Other Soil-Other

C
Level Level Low Level High Level 7

CoC Chemical CAS No. Name/Analytical Technique mg/L mg/L mg/Kg mg/Kg

Nickel 7440-02-0 Metals - 6010 - JCP 0.04 0.04 4 4 b b b b

Silver 7440-22-4 Metals - 6010 - JCP 0.02 0.02 2 2 b b b b

Antimony 7440-36-0 Metals - 6010 - JCP 0.06 0.12 6 12 b b b b

Arsenic 7440-38-2 Metals - 6010 - JCP 0.1 0.2 10 20 b b b b

Barium 7440-39-3 Metals - 6010 - JCP 0.2 0.2 20 20 b b b b

Beryllium 7440-41-7 Metals - 6010 - JCP 0.005 0.01 0.5 1 b b b b

Cadmium 7440-43-9 Metals - 6010 - JCP 0.005 0.01 0.5 1 b b b b

Chromium (total) 7440-47-3 Metals - 60 10 - JCP 0.01 0.01 1 2 b b b b

Copper 7440-50-8 Metals - 6010 - JCP 0.025 0.025 2.5 2.5 b b b b

Selenium 7782-49-2 Metals - 60 10 - JCP 0.1 0.2 10 20 b b b b

Lead 7439-92-1 Metals - 6010 - JCP (TRACE) 0.01 N/A 1 N/A b b b b

Silver 7440-22-4 Metals-6010-JCP(TRACE) 0.005 N/A 0.5 N/A b b b b

Antimony 7440-36-0 Metals -6010- JCP (TRACE) 0.01 N/A 1 N/A b b b b

Arsenic 7440-38-2 Metals-6010-JCP(TRACE) 0.01 N/A 1 N/A b b b b

Barium 7440-39-3 Metals -6010- JCP (TRACE) 0.005 N/A 0.5 N/A b b b b

Cadmium 7440-43-9 Metals-6010-JCP(TRACE) 0.005 N/A 0.5 N/A b b b b

Chromium (total) 7440-47-3 Metals -6010- JCP (TRACE) 0.01 N/A 1 N/A b b b b

Selenium 7782-49-2 Metals -6010- JCP (TRACE) 0.01 N/A 1 N/A b b b b

pH pH pH - 9045 - Electrode N/A N/A N/A N/A b b b b

Sulfides 18496-25-8 Sulfide - 9030 - Colorimetric 0.5 N/A 5 N/A b b b b

Cyanide 57-12-5 Total Cyanide - 9010 - Colorimetric 0.005 0.005 0.5 0.5 b b b b

Uranium (total) 7440-61-1 Uranium Total - JCP/MS 0.0001 0.02 1 0.2 +-20% 70-130% +-35% 70-130%

00



Table A-3. Chemical Constituents and Methods for Sediment Sample Analyses for
WMA C and A-AX (5 pages)

Target Required Quantitation Limits

Water' Watera C

Low High Soil-Other Soil-Other
Level Level Low Level High Level

CoC Chemical CAS No. Name/Analytical Technique mg/L mg/L mg/Kg mg/Kg

Note:
a All four-digit numbers refer to "Test Methods for Evaluating Solid Waste" (EPA 1986).
b If quantitation to action level lower than nominal RDL is required, prior notification/concurrence with the laboratory will be required to address special low-level detection
limits.

CVAA=cold vapor atomic adsorption
GC=gas chromatograph

GCMS=gas chromatrograph mass spectrometer

IC=ion chromatography
ICP=inductively coupled plasma

PCB=polychlorinated biphenyl

TOC=total organic carbon

00
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1 The remaining samples were analyzed for the specific constituents listed in Table A-2 depending
2 on the results of the water-extractable technetium-99, uranium, nitrate, electrical conductivity,
3 pH screening, and total sediment gamma energy analyses. A review of the screening analyses
4 results with CH2M HILL, U.S. Department of Energy technical representatives, and Ecology
5 was conducted before performing additional analyses. Screening analysis may have been used to
6 determine whether alternative analytical techniques with lower detection limits should be used
7 for specific radionuclides of concern.
8
9

10 A3.0 RESOURCE CONSERVATION AND RECOVERY ACT GROUNDWATER
11 MONITORING WELL SEDIMENT SAMPLE ANALYSIS

12 Borehole 299-E27-22 (C4124) was drilled using the Becker hammer method between August 21,
13 and September 02, 2003 and completed as a RCRA groundwater monitoring well on
14 September 10, 2003. The borehole is located just north of the C tank farm (Figure A-1). Total
15 depth of the borehole is 268 ft bgs; the hole terminated at the top of the basalt, which was about
16 37.5 ft below the groundwater table.
17
18 Continuous core sampling was performed between 19 to 111 ft bgs (Brown et al. 2006), for a
19 total of 36 split-spoon core runs. Two 1-ft-long plastic (i.e., lexan) core liners were collected for
20 each 2.5-ft split-spoon run. The extra 0.5 ft collected in the shoe of the split-spoon was used for
21 geologic description in the field geologist's log. Accounting for the loss of the 0.5-ft shoe
22 samples and slough atop many of the cores, the total recovery for the 19- to 111-ft interval in
23 299-E27-22 is estimated at 41% (Brown et al. 2006). Sampling above 19 ft was limited to grab
24 samples every 5 ft, while below 132 ft bgs, selected core samples were collected every 5 ft for a
25 total of 24 split-spoon core runs (Brown et al. 2006). Including the continuous and the select
26 core runs, 61 core runs were completed.
27
28 Selected portions of the driven samples and cuttings were analyzed for chemical and physical
29 characteristics. Only details associated with analysis of sediment split-spoon-driven samples and
30 cuttings are addressed in this appendix. The samples were made available for hydrologic
31 properties analysis. The analyses required for this sample are listed in Table A-2. Samples for
32 analysis were from each stratigraphic unit, stratigraphic contact, weathered bedding structure,
33 and lithologic facies change.
34
35
36 A4.0 NEAR-SURFACE CHARACTERIZATION

37 Near-surface characterization was conducted in C tank farm surrounding the C-152 transfer line
38 leak, better known as UPR-200-E-82. The area is east and north of diversion box 241-C-152 in
39 C tank farm. Using gamma-survey data to define the lateral limits of the plume, direct-push
40 technology was used to investigate the lateral extent of the technetium-99 leak area. The direct-
41 push technology focuses on distribution along the pipe and perpendicular to the pipeline.
42 Depending on technology used, soil sample size may constitute only analyzing for water
43 leachable constituents, such as nitrate, as an indicator for technetium-99 migration and non-
44 destructive gamma energy analysis prior to water extraction. Soil sampling size directly impacts
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1 the amount of analysis. A minimum of 30 of sample is required to do key Tier 1 analysis.
2 Between 150 to 200 are required to do the entire suite of analyses.
3
4 The shallow investigation of this area will comprise collecting sediment samples at
5 approximately 20 locations. Sediment samples would be attempted from the tank farm surface to
6 refusal, using direct-push technology. Although near-surface characterization is focused
7 typically on the upper 4.6 m, the sampling methods have the capability to sample deeper and
8 provide additional data for the characterization effort.
9

10 Direct-push deployment at the shallow zone characterization locations would include the
11 following.
12
13 0 Shallow soil characterization will be carried out using a truck-mounted direct-push
14 technology-based system.

15 0 Deployment and interrogation with a gross-gamma/spectral gamma probe. The depth
16 of investigation will be determined by the depth to which the direct-push boring can
17 be advanced using a standard deployment truck. The probe will be deployed using
18 the gross gamma mode with the tool advanced at approximately 2 cm/sec
19 (0.8 in./sec). Based on regulatory requirements, if in the upper 5 m (15 ft) the
20 downhole instrument indicates a potential cesium-137 concentration of 3.7 pCi/g or
21 greater, logging will be shifted to the spectral mode to determine the presence and
22 level of concentration of cesium-137; below 5 m (15 ft) bgs the threshold limit for
23 spectral gamma determinations will be 20 pCi/g. In zones where cesium-137 is
24 present at concentrations greater than 20 pCi/g, spectral gamma readings will be
25 taken at 0.5-m (1.5-ft) intervals.

26 0 The graphic log developed using the gross and spectral gamma measurements will be
27 used to select intervals to be sampled.

28 0 The sampling push is to be made in a location that is no more than 0.7 m (2 ft) from
29 the site of the gamma push.

30 0 A single point sampler will be used to collect the required samples. Sampling
31 intervals will be selected from those horizons with a cesium-137 concentration of
32 20 pCi/g or greater. In the event that horizons are penetrated that would yield
33 samples having a greater that 50-mrem/hr dose rate at 30 cm (12 in.) (based on
34 calculations using sampler size and cesium-137 concentration), a sample will be
35 collected from the first interval below the high rate zone having a dose rate of less
36 than 50 mrem/hr. No sample will be collected from zones where the gamma
37 instrument exhibits excessive deadtime.
38
39 The samples selected for analysis would be subjected to screening analyses, which consist of
40 nitrate analysis by colorimetric method, pH, electric conductance, and gamma-energy analysis.
41 Because the vertical pushes indicated that the mass was still under the gunite cover, slant direct
42 pushes were also performed (see Chapter 3) (Brown et al. 2007).
43
44
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APPENDIX B

RESULTS FROM WORK PLAN ACTIVITIES

B-i

1
2
3
4
5



RPP-35484 Rev. 1

1
2
3

B-ii



RPP-35484 Rev. 1

1 B1.0 INTRODUCTION

2 This appendix comprises the following seven documents that have been issued separately from
3 this field investigation report for waste management areas C and A-AX:

4 * Investigation ofAccelerated Casing Corrosion in Two Wells at Waste Management Area
5 A-AX, C.F. Brown, R.J. Serne, H.T. Schaef, B.A. Williams, M.M. Valenta, V.L. LeGore,
6 M.J. Lindberg, K.N. Geiszler, S.R. Baum, I.V. Kutnyakov, T.S. Vickerman, and
7 R.E. Clayton. 2005, PNNL-15141, Pacific Northwest National Laboratory, Richland,
8 Washington.

9 This document is available online at
10 http://www.pnl.gov/main/publications/external/technical_reports/PNNL-15141.pdf

11 Characterization of Vadose Zone Sediments Below the C Tank Farm: Borehole C4297
12 and RCRA Borehole 299-E27-22, C.F. Brown, R.J. Serne, B.N. Bjornstad, D.G. Horton,
13 D.C. Lanigan, R.E. Clayton, M.M. Valenta, T.S. Vickerman, I.V. Kutnyakov,
14 K.N. Geiszler, S.R. Baum, K.E. Parker, and M.J. Lindberg. 2006, PNNL-15503, Pacific
15 Northwest National Laboratory, Richland, WA.

16 This document is available online at
17 http://www.pnl.gov/main/publications/external/technical_reports/PNNL-15503.pdf

18 * Characterization of Vadose Zone Sediments from C Waste Management Area:
19 Investigation of the C-152 Transfer Line Leak, C.F. Brown, R.J. Serne, B.N. Bjornstad,
20 M.M. Valenta, D.C. Lanigan, T.S. Vickerman, R.E. Clayton, K.N. Geiszler, C. Iovin,
21 E.T. Clayton, I.V. Kutynakov, S.R. Baum, M.J. Lindberg, and R.D. Orr. 2007,
22 PNNL-15617, Rev. 0, Pacific Northwest National Laboratory, Richland, Washington.

23 This document is available online at
24 http://www.pnl.gov/main/publications/external/technical_reports/PNNL-15617.pdf

25 0 Gamma Surveys of the Single Shell Tank Laterals for A and SX Tank Farms, R. Randall
26 and R.K. Price. 2006, RPP-RPT-27605, Rev. 0, CH2M HILL Hanford Group Inc.,
27 Richland, Washington.

28 0 Hanford Tank Farms Vadose Zone Monitoring Project: Annual Monitoring Report for
29 Fiscal Year 2004, DOE-EM/GJ 2005. DOE/EM/GJ777-2004, Rev. 0, U.S. U.S.
30 Department of Energy, Office of Environmental Management, Grand Junction, Colorado.

31 0 Small Diameter Geophysical Logging at the 241-C-152 Diversion Box, R. Randall and
32 R.K. Price. 2007, RPP-RPT-34644, Rev. 0, CH2M HILL Hanford Group Inc., Richland,
33 Washington.

34 0 Surface Geophysical Exploration of C Tank Farm at the Hanford Site, M. Levitt,
35 D. Rucker, C. Henderson, and K. Williams. 2007, RPP-RPT-31558, Rev. 0, CH2M
36 HILL Hanford Group Inc., Richland, Washington.

37
38

B-1



RPP-35484 Rev. 1

1
2
3

B-2



RPP-35484 Rev. 1

APPENDIX C

QUALITY ASSURANCE AND QUALITY CONTROL REQUIREMENTS

C-i

1
2
3
4



RPP-35484 Rev. 1

1
2

C-ii



RPP-35484 Rev. 1

1 C1.O INTRODUCTION

2 Quality assurance and quality control requirements for conducting the Resource Conservation
3 and Recovery Act of1976 (RCRA) field investigations are addressed in Appendix A of the
4 Phase 1 RCRA Facility Investigation/Corrective Measures Study Work Plan for Single-Shell
5 Tank Waste Management Areas (DOE/RL 2000), hereinafter referred to as the master work plan.
6 The major areas covered in the master work plan are as follows:
7
8 0 Project management

9 0 Measurement/data acquisition

10 0 Assessment/oversight

11 0 Data validation and usability

12 0 Data quality assessment.

13
14 The project management described in the master work plan is still valid, although, due to
15 contract changes, the company responsible for the effort has shifted to CH2M HILL Hanford
16 Group, Inc. The Office of River Protection is now the U.S. Department of Energy's office
17 responsible for the tasks.
18
19 The general requirements established in the master work plan for sampling methods, sample
20 handling and custody, analytical methods, and field and laboratory quality control have been
21 followed in the activities described in this document. As noted in the main text to this document,
22 there were few deviations from the work plans for sampling and these were because of
23 operational concerns. There were no deviations from all of the other requirements.
24
25 CH2M HILL Hanford Group, Inc. management and tank farms staff have routinely conducted
26 safety assessments of the waste management areas C and A-AX RCRA field investigation.
27 There is, at this time, no separate formal quality assurance assessment by the Tank Farm Vadose
28 Zone Project for this field investigation.
29
30 Informal reviews of data validity and usability have been held, mainly as part of the
31 determination of second- and third-tier analyses and in the preparation of this field investigation
32 report. Similarly, only informal data quality assessments have been performed, primarily
33 because a systematic sampling approach was used rather than a random sampling design.
34
35
36
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APPENDIX D

WASTE INFORMATION DATA SYSTEM (WIDS) SITES
AT WASTE MANAGEMENT AREA C AND A-AX
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1 D1.0 WIDS REPORT FOR WMA C AND WMA A-AX

2
3
4
5
6
7

8
9

D-1

This appendix contains the Waste Information Data System (WIDS) report for WMAs C and
A-AX. These reports are provided as a pdf file to the reader. Table D- 1 contains a listing of all
WIDS waste sites shown in the cross-hatched area in Figure D-1 for WMA C, while Table D-2
contains a listing of all WIDS waste sites shown in the cross-hatched area in Figure D-2 for
WMA A-AX.

Table D-1. WIDS Waste Sites at WMA C

Ancillary Equipment Miscellaneous
(Pipelines, Diversion Boxes, (French Drains,

Unplanned Releases Single Shell Tanks Valve Pits Catch Tanks Buildings, Sewers)

UPR-200-E-016 241-C-101 241-C-301 241-C-801

UPR-200-E-072 241-C-102 241-C-151 216-C-8

UPR-200-E-081 241-C-103 241-C-152 216-E-12A

UPR-200-E-082 241-C-104 241-C-153 244-CR-WS-1

UPR-200-E-086 241-C-105 241-CR-151 2607-EG

UPR-200-E-091 241-C-106 241-CR-152 200-E-115

UPR-200-E-107 241-C-107 241-CR-153 200-E-133

UPR-200-E-118 241-C-108 241-C-252 200-E-135

UPR-200-E-136 241-C-109 244-CR-VAULT

UPR-200-E-137 241-C-110

241-C-111

241-C-112

241-C-201

241-C-202

241-C-203

241-C-204
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1 Figure D-1. WIDS Waste Sites at WMA C are Located Within the Cross-Hatched Area.
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RPP-35484 Rev. 1

1
Table D-2. WIDS Waste Sites at WMA A-AX

Ancillary Equipment Miscellaneous
(Pipelines, Diversion Boxes, (French Drains,

Unplanned Releases Single Shell Tanks Valve Pits Catch Tanks Buildings, Sewers)

UPR-200-E-115 241-A-101 200-E-148-PL 200-E-27

UPR-200-E-119 241-A-102 200-E-151-PL 200-E-127-PL

UPR-200-E-125 241-A-103 200-E-152-PL 200-E-164-PL

UPR-200-E-126 241-A- 104 200-E-154-PL 200-E-182-PL

UPR-200-E-47 241-A-105 200-E-167-PL 200-E-234-PL

UPR-200-E-48 241-A-106 200-E-200-PL 216-A-16

200-E-131 241-AX-101 200-E-207-PL 216-A-17

241-AX-102 200-E-210-PL 216-A-23A

241-AX-103 200-E-211-PL 216-A-23B

241-AX-104 241-A-152 241-A-431

241-A-153 241-A-702-WS-1

241-A-302B 242-A

241-A-350 2607-ED

241-A-417

241-A-A

241-A-B

241-AX-152CT

241-AX-152DS

241-AX-501

241-AX-A

241-AX-B

241-AY-152

D-3
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1 Figure D-2 WIDS Waste Sites at WMA A-AX are Located Within the Cross-Hatched Area.
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RPP-35484, Rev. 1

WIDS sites within the cross-hatched polygon shown on the next page

UPRs Tanks Ancillary MiscellaneousEquipment

UPR-200-E-016 241-C-101 241-C-301 241-C-801

UPR-200-E-072 241-C-102 241-C-151 216-C-8

UPR-200-E-081 241-C-103 241-C-152 216-E-12A

UPR-200-E-082 241-C-104 241-C-153 244-CR-WS-1

UPR-200-E-086 241-C-105 241-CR-151 2607-EG

UPR-200-E-091 241-C-106 241-CR-152 200-E-1 15

UPR-200-E-107 241-C-107 241-CR-153 200-E-133

UPR-200-E-118 241-C-108 241-C-252 200-E-135

UPR-200-E-136 241-C-109 244-CR-VAULT

UPR-200-E-137 241-C-110

241-C-111

241-C-112

241-C-201

241-C-202

241-C-203

241-C-204
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Site Code: UPR-20

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Site
Comment:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)O-E-16

01/09/2006

Page 1

UPR-200-E-16, 241-C Overground Transfer Line Leak, UN-200-E-16

Unplanned Release Start Date: 1959
Inactive End Date:
200-PO-3

200E

Neither the spill or the associated pipe, buried at the conclusion of the transfer, are marked or
posted within the Tank Farm.

The release occurred northeast of the 105-C Tank Pit, inside the 241-C Tank Farm.

HW-60807 states the contaminated transfer piping was buried in a trench at Hanford Site
coordinates N43000, W48200, north of where the leak occurred. These coordinates translate to
Washington State Plane coordinates E575200/N136589. Both the spill and the buried pipe fall
within the 241-C Tank Farm fence. In 1959, the burial site was marked with chain and underground
radiation zone signs. In 1991, there were no separate markers to indicate the spill area or where
the pipe was buried.

The 241-C-105 to 241-C-108 overground transfer line broke and contaminated the soil northeast of
the 241-C-105 tank pit.

1. K. F. Baldridge, 7/15/59 Unconfined Underground Radioactive Waste and Contamination in the
200 Areas - 1959, HW-60807.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Pipe Type:

Waste Information:
Type: Process Effluent Amount: 50.00

Category: Radioactive Units: Gallons

Physical State: Liquid

Start Date: 1959 End Date:

Description: The waste was PUREX coating waste that was released to the ground from a line break in the
241-C-105 to 241-C-108 overground transfer line.

References: 1. K. F. Baldridge, 7/15/59 Unconfined Underground Radioactive Waste and Contamination in
the 200 Areas - 1959, HW-60807.

Dimensions:
Length: 15.24 Meters 50.00 Feet

Width: 6.10 Meters 20.00 Feet

Comments: This is the dimension of the area effected by the release,

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Regulatory Information:
Programmatic Responsibility
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Site Code: UPR-200-E-16

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

Site Reclassification Status: Rejected (Consolidation)

EM-30 Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-8

Page 2

No

None
No

No



Site Code: UPR-200-E-27

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Cleanup
Activities:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)

01/09/2006

Page 1

UPR-200-E-27, 244-CR Contamination Spread, UN-200-E-27

Unplanned Release
Inactive
200-PO-3

200E

Start Date: 1960
End Date: 1960

Pipe Type:

The release site, within the Tank Farm fenceline, is not specifically marked or posted.

The release originated from the 244-CR Vault and spread eastward, contaminating the inside of the
tank farm and also several hundred feet beyond the tank farm perimeter fence.

No mention of any cleanup immediately after the incident is contained in the reference documents.

On November 1, 1960, during work in the 244-CR Vault, winds spread contaminated particles
eastward. Contamination levels around the vault, inside the fence, ranged between 50 and 100
millirads/hour. Particles reading as high as 40,000 counts per minute were found outside the fence.
The original incident report says work was being done in a diversion box when the release occurred.
The 241-CR-1 51 Diversion Box is adjacent to the 244-CR Vault.

1. G. E. Backman, 4/12/65 Summary of Environmental Contamination Incidents at Hanford, 1958,
1964, HW-84619.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. S.M. McKinney, 10/30/96 Quarterly Environmental Radiological Survey Summary for Third
Quarter 1996, WHC-SP-0665-22.
6. Operation Managers, 12/21/60 Chemical Processing Department Monthly Report for November,
1960, HW-67459-DEL.

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Solid

Description: Beta/gamma contamination (specks) with readings of 50 to 100 millirads/hour was found near
the vault. Readings of particles on surfaces outside the tank farm fence area were up to 40,000
counts/minute.

References: 1. G. E. Backman, 4/12/65 Summary of Environmental Contamination Incidents at Hanford,
1958, 1964, HW-84619.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. Ray Johnson, 11/8/91 Comments on the 1992 Hanford Site Waste Management Units
Report Draft.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes
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Site Code: UPR-200-E-27

DOE Division:
Responsible
Contractor/Subcontractor:

Site Reclassification Status: Rejected (Consolidation)

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:
Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-10
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Reason:

No

None
No

No
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: UPR-200-E-49 Site Classification: Rejected Page 1

Site Names: UPR-200-E-49, Roadway Contamination, UN-200-E-49

Site Type: Unplanned Release Start Date: 1975
Status: Inactive End Date: 1975
Operable Unit: 200-UR-1

Hanford Area: 200E Pipe Type:

Site The sites of the release are not currently marked or posted.
Description:

Location The two contaminated areas were on the roadway between the 241-AY Tank Farm and 218-E-12B
Description: Burial Ground.

Cleanup In 1975, the two contaminated sections of road, one immediately northwest of the 241-AY Tank
Activities: Farm and the other northeast of the 241-C Tank Farm, were barricaded and cleaned up

immediately after the release. There are no markers to indicate the site location.

Release On February 7, 1975, a thermocouple well was removed from the 241-A-104 Storage Tank by
Description: pulling the well into a plastic tube as it was withdrawn from the tank. The contained well was placed

on a flatbed truck for transportation to the burial ground. When leaving the Tank Farm gate, the
plastic tube was ripped at the end closest to the front of the truck. At each of two downhill grades
on the road, condensate in the plastic tube dripped out of the rip. Because the road was covered
by 15 centimeters (6 inches) of snow, the driver thought the drips were probably melting snow.
Upon arrival at the burial ground, the driver informed the foreman of the drips. A monitoring survey
showed the release of contamination, which was limited to the snow cover and did not reach the
roadway. The cleanup was begun that day and finished by noon on February 10, 1975.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. P. M. Pak, 06/93 Redesignation of the 200-BP-5 and 200-PO-1 Groundwater Operable Units and
Reassignment of Associated Groundwater Investigations, Waste Management Units, and
Unplanned Releases, C-93-06.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
4. Atlantic Richfield Hanford Company, 2/12/75 Occurrence Report: Contamination Release to
Roadway, 75-11.

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Liquid

Start Date: 1975 End Date: 1975

Description: The road was contaminated with beta/gamma with readings of 100,000 counts/minute while
transporting a themocouple from the 241-A-1 04 tank to the burial ground.

References: 1. Atlantic Richfield Hanford Company, 2/12/75 Occurrence Report: Contamination Release to
Roadway, 75-11.

Field Work:
Type: Site Walkdown

BeginDate: 02/11/1998

End Date: 02/11/1998
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Site Code: UPR-200-E-49 Site Classification: Rejected

Purpose: Surveillance

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-40

Programmatic Responsibility

Confirmed By Program: Yes

ERD - Environmental Restoration Division

FH-CP. Fluor Hanford, Inc. - Central Plateau Remediation Project.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Permitting

TSD Number:
Closure Plan:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-12

Page 2

No

None
No

No

Images:

Pathname: \\apwids0l\widsimg\200E\1359\1359_01.JPG DateTaken: 02/11/1998

Description: Photo shows the dirt road north of 241-C Tank Farm



Site Code: UPR-200-E-68

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Cleanup
Activities:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)

01/09/2006

Page 1

UPR-200-E-68, Radioactive Contamination Spread, UN-216-E-68, UN-200-E-68

Unplanned Release
Inactive
200-PO-3

200E

Start Date: 1985
End Date:

Pipe Type:

The release, inside the Tank Farm fenceline, is not marked or posted.

General contamination was identified from 244-AR Vault to 241-C Tank Farm. The source was
determined to be the 241-C-151 Diversion Box, located inside the C Tank Farm fence.

The affected areas were either decontaminated to background radiation levels or covered for later
decontamination. The 241-C-151 Diversion Box was opened, flushed, and sprayed with Turco
Fabri-Film to physically fix contamination to the structure surface. Blanks were installed on all open
nozzles.

On January 11, 1985, A Radiation Protection Technologist reported finding 2,000 counts per minute
removable contamination in the vicinity of the 244-AR Vault. He asked for assistance to define the
contamination boundaries. All available Radiation Protection personnel were directed to assist in
characterizing the situation.

PU REX, B-Plant and 241-A Tank Farm were determined not to be the source. The characterization
efforts were complicated by the presence of low level contamination with a rapid decay that was
determined to be radon from a prolonged weather inversion.

The affected area was in the vicinity of the 241-C Tank Farm. Environmental samples and roadway
and surface surveys indicated the 241-C-151 Diversion Box was the source of the contamination
spread. Dose rates of 5 rad per hour were found on the cover blocks.

1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. W. T. Tyler and H. L. Winters, 01/11/85 Radiation Occurrence: East Tank Farms Area, 01-85-07.

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Solid

Description: The contamination consisted of beta/gamma particulates, with readings ranging from 2,000
counts per minute to 5 rad per hour on the diversion box cover blocks and other surfaces in 200
East Area.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. Ray Johnson, 11/8/91 Comments on the 1992 Hanford Site Waste Management Units
Report Draft.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
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Site Code: UPR-200-E-68

Responsible
Responsible
Contractor/Subcontractor:

ResponsibleProject:

Site Reclassification Status: Rejected (Consolidation)

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-14

Page 2

Reason:

No

None
No

No

Images:

Pathname: \\apwids0l\widsimg\200E\1379\1379_01.JPG DateTaken: 05/03/2001

Description: Photo shows a large mound of shotcrete adjacent to the 241-C-152 diversion box.



Site Code: UPR-200-E-72

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Cleanup
Activities:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

01/09/2006

Page 1

UPR-200-E-72, Radioactive Contamination from Uncovered Buried Waste, UN-200-E-72

Unplanned Release
Inactive
200-PO-3

200E

Start Date:
End Date:

Pipe Type:

1985

A WIDS sign has been placed at the approximate location of the site.

The site is located south of the 241-C Tank Farm, near the 216-C-8 Crib.

In 1985, the contamination was physically fixed in place with Turco Fabri-Film. The area was
surrounded with a chain and posted as a Surface Contamination Area. Further investigation
included collecting samples and submitting them to the laboratory for analysis. The occurrence
report states decontamination will be performed when the weather (wind) permits.

In 1985, radiological surveys were being performed outside the 241-C Tank Farm fence following a
contamination incident at 241-C-151. A contaminated area was found south of 241-C Tank Farm
that indicated the burial of previously undocumented contaminated material. The area contained
specks of contamination reading up to 7 rad per hour. The source of the contamination is assumed
to be the buried material.

1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. W. T. Tyler, 04/20/85 Radiation Occurrence: Area south of 241-C Tank Farm, 04-85-30.
4. DF Pedersen, 6/5/01 Site Visit SE of 241-C Tank Farm.

Waste Information:
Type: Misc. Trash and Debris

Category: Radioactive

Physical State: Solid

Description: The contamination consisted of beta/gamma particulates with dose rates up to 7 rad per hour
on the uncovered material and the surrounding area.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. Ray Johnson, 11/8/91 Comments on the 1992 Hanford Site Waste Management Units
Report Draft.

Unplanned Releases:

Release Name:

Reported Date: April 20, 1985 Occurance Report #:

Begin Date: 1985 Ref. Site Code:

End Date:

Description: See bibliographic reference
Begin Date: April 20, 1985
Reported Date: April 20, 1985

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
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Site Code: UPR-200-E-72 Site Classification: Accepted

Field Work:

Type: Site Walkdown

BeginDate: 06/05/2001 FieldCrew: DF Pedersen

End Date: 06/05/2001

Purpose: Verification

Comment: The Unplanned Release site is not marked or posted.

References: 1. DF Pedersen, 6/5/01 Site Visit SE of 241-C Tank Farm.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Unplanned Release Unit

Permitting

TSD Number:
Closure Plan:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-16
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No

None
No

No
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Site Code: UPR-200-E-72 Site Classification: Accepted

D-17

Page 3

Images:

Pathname: \\apwids0l\widsimg\200E\1383\1383_01.jpg DateTaken: 06/06/2001

Description: Photo shows the area SE of the 241-C Tank Farm. The Unplanned Release is no longer marked or posted.



Site Code: UPR-200-E-81

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Description:

Environmental
Monitoring
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)

01/09/2006

Page 1

UPR-200-E-81, UN-216-E-9, 241-CR-151 Line Break, UN-200-E-81

Unplanned Release
Inactive
200-PO-3

200E

Start Date: 1969
End Date: 1969

Pipe Type:

The release, inside the tank farm fenceline, is not separately marked or posted.

UPR-200-E-81 occurred in the waste transfer line near the 241-CR-151 Diversion Box, inside the
241-C Tank Farm.

UPR-200-E-81 is associated with the 241-CR-151 Diversion Box, the 241-C-102 Tank, and the
PUREX 202-A Building.

The release occurred on October 15, 1969. As of 1991, the diversion box had been covered with
weatherproofing foam and no separate barriers indicated the release site.

The puddle was backfilled with dirt in 1969 to control the spread of contamination and reduce the
dose rate.

A puddle of contaminated liquid, measuring approximately 1.8 meters by 12.2 meters (6 feet by 40
feet), was discovered a few feet west of the 241-CR-151 Diversion Box. The source was
determined to be a leak in an underground transfer line from the 202-A Building to the 241-C-102
Waste Storage Tank, via the 241-CR-151 Diversion Box. When it was stopped most of the liquid
seeped into the soil. The contaminated area was covered with about 0.5 meters (18 inches) of
backfill and clean gravel. A maximum dose rate of 5 rad per hour at distance of 6.1 meters (20
feet) was recorded.

A radiological survey in October 1975 showed surface contamination of 10,000 to 100,000 counts
per minute.

1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. R. L. Morton, 8/80 Current Status of Outdoor Radiation Areas in the 200 Areas, RHO-CD-1048.
3. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. F. A. Perkins and B. V. Snow, 10/15/69 Chemical Processing Division Radiation Occurrence -
244-CR.
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Waste Information:
Type: Process Effluent Amount: 36,000.00

Category: Mixed Units: Gallons

Physical State: Liquid

Start Date: 1969 End Date:
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Site Code: UPR-200-E-81 Site Reclassification Status: Rejected (Consolidation)

Description: Approximately 136,800 liters (36,000 gallons) of PUREX coating waste was released to the soil.
The release included strontium-90 (360 curies), cesium-137 (720 curies), cerium-144 (360
curies), zirconium-95/niobium (1,080 curies), and ruthenium-103 (1,080 curies) at the time of
release.

References: 1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. F. A. Perkins and B. V. Snow, 10/15/69 Chemical Processing Division Radiation Occurrence
- 244-CR.

Unplanned Releases:

Release Name: UPR-200-E-81, UN-216-E-9, 241-CR-151 Line Break, UN-200-E-81

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

References:

Dimensions:

Length: 12.19 Meters 40.00 Feet

Width: 1.83 Meters 6.00 Feet

References: 1. F. A. Perkins and B. V. Snow, 10/15/69 Chemical Processing Division Radiation Occurrence
- 244-CR.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)
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No

None
No

No
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Site Code: UPR-200-E-81 Site Reclassification Status: Rejected (Consolidation)

D-20

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3



Site Code: UPR-200-E-82

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Cleanup
Activities:

Release
Description:

Environmental
Monitoring
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)

01/09/2006

Page 1

UPR-200-E-82, UN-216-E-10, 241-C-152 Line Break, UN-200-E-82, B Plant Ion Exchange
Feed Line Leak

Unplanned Release
Inactive
200-PO-3

200E

Start Date: 1968
End Date: 1968

Pipe Type:

The release is not separately marked or posted. A large mound of shotcrete is currently on top of
the area where the leak surfaced.

UPR-200-E-82 occurred at the 241-C-152 Diversion Box (inside the tank farm) and flowed to the
northeast, downgrade, until it pooled into an area outside the 241-C Tank Farm fence.

The feed for the B Plant cesium ion exchange process was pumped from the 241-C-105 (lag
storage) tank through an underground pipeline and several diversion boxes, to the 221-B building.

UPR-200-E-82 was associated with the 241-C-152 Diversion Box, the 241-C-105 Tank, 200-E-1 16
and the 221-B Canyon Building.

The contaminated soil was covered with clean gravel in December 1969. Additional
decontamination of the area was done in 1985.

On December 19, 1968, an underground waste line (V-122) leak was discovered near the
241-C-152 Diversion Box. The source was determined to be the feed line (V-122) that ran from
241-C-105 tank to the 221-B Building. Approximately 3800 liters (1000 gallons) of the total liquid
released collected on the surface and was visually noticed by a Radiation Monitor. The liquid
traveled downgrade, in a northeast direction, until it pooled into an area measuring approximately
0.46 square meter (5 square feet), outside the tank farm fence. The precise location of this area is
not provided in the references.

Ten characterization wells were drilled to depths of 9.2 meters (30 feet) surrounding the leak. A
sample taken from well Number 6 encountered a radiological reading of 110 rad per hour at a
depth of 3.3 meters (11 feet). Drilling was immediately terminated at this well. It is estimated the
release included 11,300 curies of cesium 137.

1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. H. L. Maxfield, 4/3/73 Radioactive Contamination in Unplanned Releases to Ground Within the
Chemical Separations Area Control Zone through 1972; Part 4, ARH-2757.
3. K. H. Tanaka, 1/25/71 B-Plant Ion Exchange Feed Line Leak, ARH-1945.
4. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
5. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
6. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
7. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.

Waste Information:
Type: Process Effluent Amount: 2,600.00

Category: Mixed Units: Gallons

Physical State: Liquid
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Site Code: UPR-200-E-82 Site Reclassification Status: Rejected (Consolidation)

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-22

Page 2

Start Date: 1968 End Date:

Description: The waste line leak consisted of B Plant Ion Exchange waste containing cesium-1 34 (100
curies), cesium-137 (11,300 curies), cerium-144 (260 curies), ruthenium-106 (130 curies) and
zirconium-95/niobium (260 curies) at the time of release.

References: 1. K. H. Tanaka, 1/25/71 B-Plant Ion Exchange Feed Line Leak, ARH-1945.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Reason:

No

None
No

No
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Site Code: UPR-200-E-82 Site Reclassification Status: Rejected (Consolidation)
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Page 3

Images:

Pathname: \\apwidsol \widsimg\200E\1 393\1 393_01.JPG DateTaken: 05/03/2001

Description: Photo shows a large mound of shotcrete inside the tank farm fence near the 241-C-151 and 241-C-152
diversion boxes.

Pathname: \\apwids0l\widsimg\200E\1393\1393_03.JPG DateTaken: 02/02/2004

Description: Photo shows the pile of shotcrete located adjacent to the 241-C-151 Diversion Box.
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: UPR-200-E-86 Site Reclassification Status: Rejected (Consolidation) Page 1

Site Names: UPR-200-E-86, UN-216-E-14, 241-C Tank Farm Line Break, Southwest Corner, UN-200-E-86

Site Type: Unplanned Release Start Date: 1971
Status: Inactive End Date: 1971
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The site is an area covered with shotcrete, with concrete AC-540 marker posts at each corner. It is
Description: posted with Underground Radioactive Material signs.

Location UPR-200-E-86 occurred near the southwest corner of the 241-C Tank Farm, outside the tank farm
Description: fence.

Process The 812 transfer line is a 5 centimeter (2 inch) diameter carbon steel line with stainless steel joints.
Description: It is buried 2.4 meters (8 feet) below ground.

Associated UPR-200-E-86 is associated with the process transfer line number 812 (Site Code 200-E-153 PL),
Structures: the 244-AR Vault, and the 241-C Tank Farm.

Site In 1971, eight wells were drilled around the leak to define the release area. Well number 4
Comment: encountered contaminated soil reading 5 rad per hour between the depth of 1 and 2 meters (3 to 6

feet). No contamination was found below 6 meters (20 feet) in any of the wells. In 1972, three
wells were drilled through the contaminated area to determine the depth of the contamination.
Contamination was not found below the 6.1-meter (20-foot) level on any of the wells.

Cleanup At one time, the radiological posting covered an area measuring approximately 70 meters by 50
Activities: meters (230 feet by 165 feet). An area measuring approximately 6 meters by 6 meters (20 feet by

20 feet) was covered with shotcrete in 1995 and posted with Underground Radioactive Material
signs.

Release Routine line (leak detection) monitoring equipment detected a leak in the vicinity of transfer line
Description: number 812. The line was being used to transfer process waste (containing approximately 25,000

curies of cesium-137) from the 244-AR Vault to the 241-C Tank Farm. The leak was identified on
February 25, 1971.

Environmental A routine radiological survey is done annually.
Monitoring
Description:

References: 1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. R. L. Morton, 8/80 Current Status of Outdoor Radiation Areas in the 200 Areas, RHO-CD-1048.
3. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
4. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
5. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
6. S.M. McKinney, 12/06/94 Status of Outdoor Radiological Contamination at the Hanford Site,
WHC-SP-1 149.
7. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
8. B.M. Markes, S.M. McKinney, 12/15/96 Routine Environmental Monitoring Schedule, Calendar
Year 1997, WHC-SP-0098-8.
9. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.
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Site Code: UPR-200-E-86 Site Reclassification Status: Rejected (Consolidation)

Waste Information:
Type: Process Effluent Amount: 65,802.00

Category: Mixed Units: Liters

Physical State: Liquid

Start Date: 1971 End Date:

Description: A leak of approximately 65802 liters (17,385 gallons) of process waste, containing 25,000
curies of cesium-1 37, caused approximately 36 cubic meters (1,300 cubic feet) of soil to be
contaminated. The waste contained approximately 1.35 curies per gallon of cesium-137.

References: 1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:
Length: 6.10 Meters 20.00 Feet

Width: 6.10 Meters 20.00 Feet

Depth/Height: 6.10 Meters 20.00 Feet

Comments: This is the dimension of the currently posted area covered with shotcrete.

References: 1. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.

Field Work:
Type: Site Walkdown

BeginDate: 03/25/1997 FieldCrew: C. R. Webb, Bill Osborne, Olaf Rassmussen

End Date: 03/25/1997

Purpose: Initial Review

Comment: The site was found surrounded with AC-540 markers and Underground Radioactive
Material signs. Olaf Rassmussen stated the shotcrete was applied in 1995.

Site Cover: Concrete

Site Accessible: Yes Site Found: Yes

Soil Discoloration: No Debris Visible: No
References: 1. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.

Type: Radiation Survey

BeginDate: 03/17/1998 FieldCrew: Olveda

End Date: 03/17/1998

Purpose: Routine Surveillance

Comment: No contamination was identified.

Radiation Survey Identification: SS247057

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Max Value: 0
Max Value Units: Disintegrations Per Minute (d/m)

Average Value: 0

Type: GPS Surveys

BeginDate: 08/26/1998 FieldCrew: K.A. Prosser

End Date: 08/26/1998 Data Repository: HGIS

Purpose: mapping

Comment: The reference for this task is an electronic file found under \\BH1002\hgis-gps\job-188.

Job Number: 188

Type: Real-Time Kinematic
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Site Code: UPR-200-E-86 Site Reclassification Status: Rejected (Consolidation)

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 53-PL, Tank Farm Transfer Line V1 08/812, Direct Buried Transfer Line From 241-C-1 51
to 244-AR-TK-002, Tank Farm Pipeline

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None
No

No

Site Hazards:

Hazard Type: Chemical Status: Discovered Date: 03/25/1997

Description: Chemicals
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Site Code: UPR-200-E-86 Site Reclassification Status: Rejected (Consolidation)

D-27

Page 4

Images:

Pathname: \\apwids0l\widsimg\200E\1397\1397_01.JPG DateTaken: 08/26/1998

Description: This digital photo was taken looking northeast, with the 241-C Tank Farm and LERF in the background.
Photo shows the concrete marker posts and the shotcrete cover.
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: UPR-200-E-91 Site Classification: Accepted Page 1

Site Names: UPR-200-E-91, UN-216-E-19, UN-200-E-91

Site Type: Unplanned Release Start Date:
Status: Inactive End Date:
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site This site was a large area of contaminated soil, located north and east of the 241-C Tank Farm. In
Description: 1981, the contaminated soil was removed from this area and taken to another location

(UPR-200-E-56). The radiological posting was removed in 1981. This release site is no longer
marked or posted.

Location UPR-200-E-91 was located adjacent to the northeast corner of the 241-C Tank Farm.
Description:

Associated UPR-200-E-91 was associated with the 241-C Tank Farm. The contaminated soil was removed to
Structures: UPR-200-E-56. A smaller radiologically posted area is located in the vicinity of where this

unplanned release had been. See WIDS site code 200-E-1 15.

Site No occurrence date is recorded for this release. The posted area of contamination was given an
Comment: Unplanned Release number in September 1980. A hand drawn sketch of the contaminated area is

included with the 1981 memo from Boyd Shannon to Bill Osborne, titled Status Changes of
Unplanned Release Sites.

Most documentation states the scraped area was 2.8 hectares (7 acres). The vegetation control
records state the area was 1.2 hectares (3 acres).

Cleanup Scraping activities began in January 1981. Contaminated soil from the area north and east of 241-C
Activities: Tank Farm and also a 9.1 meter (30 foot) strip of soil located inside the northeast portion of the

241-C Tank Farm perimeter fence was removed. The contaminated soil was placed in the
excavation adjacent to the north side of the 216-A-24 Crib (See UPR-200-E-56). The scraped area
outside the tank farm was seeded with a variety of drought-resistant grasses. The area was
released from radiation zone status in February 1981.

Release The release occurred over time, due to radioactive particles migrating out of the adjacent 241-C
Description: Tank Farm. At one time, water from an equipment decontamination station, located inside the tank

farm, seeped downhill into this area. Vapor emissions and windblown particulates from the
contaminated surfaces of the tank farm contributed to the buildup of ground contamination at the
site.

References: 1. Harold Maxfield, 9/81 Historical Correspondence.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. S.M. McKinney, 12/06/94 Status of Outdoor Radiological Contamination at the Hanford Site,
WHC-SP-1 149.
4. Markes, B.M., S.M. McKinney, 12/15/95 Routine Environmental Monitoring Schedule, Calendar
Year 1996, WHC-SP-0098-7.
5. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
6. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
7. A K McDowell to JG Woolard and LA Dietz, 3/6/97 WIDS Assignment: UPR-200-E-91.
8. Boyd Shannon, 7-27-81 Status Change of Unplanned Release Sites.
9. 1983 1983 Site Assessment (letter report) - Stabilization Summary, SD-RE-PRS-004.

Waste Information:
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Site Code: UPR-200-E-91 Site Classification: Accepted

Type: Soil
Category: Radioactive

Physical State: Liquid Reported Date: 1980

Description: The release consisted of wind blown radiologically contaminated soil from tank farm activities
and water run off from an equipment decontamination located inside 241-C tank farm. The
contaminated soil was removed. The area outside the tank farm fence was revegetated with
perennial wheatgrass and cheatgrass in 1981.

References: 1. Boyd Shannon, 7-27-81 Status Change of Unplanned Release Sites.

Dimensions:

Site Shape: Irregular

Comments: Rockwell document SD-RE-PRS-001 states the original contamination area covered an area of
approximately 2.8 hectares (7 acres). However, the vegetation control spraying records state
the area measured approximately 1.2 hectares (3 acres).

References: 1. J. A. Winterhalder, 11/30/81 Annual Stabilization Progress Review and Status Report - Fiscal
Year 1981, SD-RE-PRS-001.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Unplanned Release Unit

Permitting

TSD Number:
Closure Plan:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None
No

No
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Site Code: UPR-200-E-91 Site Classification: Accepted

Images:

Pathname: \\apwidsOl \widsimg\200E\1 403\1403_01 .JPG DateTaken: 10/01/1980

Description: Photo shows areas of posted contamination no the east side of 241-C, prior to being scraped and
downposted.

Pathname: \\apwids0l\widsimg\200E\1403\1403_02.JPG DateTaken: 10/01/1980

Description: Photo shows the area on the north side of 241-C before being scraped.

Pathname: \\apwids0l\widsimg\200E\1403\1403_03.JPG DateTaken: 10/01/1980

Description: Photo shows the northeast corner of the 241-C tank farm, prior to the area being scraped.

Pathname: \\apwids0l\widsimg\200E\1403\1403_04.JPG DateTaken: 02/01/1981

Description: Photo shows heavy equipment working in the area northeast of 241-C tank farm. (photo number
8101767-12cn)

Pathname: \\apwids0l\widsimg\200E\1403\1403_05.JPG DateTaken: 02/01/1981

Description: Photo shows contaminated dirt being placed into a dump truck. The northeast corner of 241-C fence is
visible.

Pathname: \\apwids0l\widsimg\200E\1403\1403_07.JPG DateTaken: 02/01/1981

Description: Photo shows the area north of 241-C Tank Farm after the contaminated soil was scraped off.

Pathname: \\apwids0l\widsimg\200E\1403\1403_09.jpg DateTaken: 02/01/1981

Description: Photo shows dirt being removed form inside the north end of the 241-C tank farm.

Pathname: \\apwids0l\widsimg\200E\1403\1403_10.jpg DateTaken: 02/01/1981

Description: Photo shows the scraped area on the north side of 241-C tank farm looking east.

Pathname: \\apwids0l\widsimg\200E\1403\1403_11 .jpg DateTaken: 02/01/1981

Description: Photo shows the north side of 241-C tank farm after it was scraped. The piece of equipment in the photo
(red) is a seeder.

Pathname: \\apwids0l\widsimg\200E\1403\1403_12.JPG DateTaken: 06/30/2005

Description: Image shows aerial view of 241-C Tank Farm Area with an outline of where the contamination was located
in 1980. The contamination was removed by scraping the top soil.

Pathname: \\apwids0l\widsimg\200E\1403\1403_13.JPG DateTaken: 06/30/2005

Description: Image shows an aerial view of the 241-C Tank Farm. The outline shows the 1980 area of contamination.
Image also shows the UPR-200-E-56 site, where the scraped contaminated soil was placed.
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Site Code: UPR-200-E-91

RPP-35484, Rev. 1

Site Classification: Accepted Page 4
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: UPR-200-E-107 Site Reclassification Status: Rejected (Consolidation) Page 1

Site Names: UPR-200-E-107, UN-200-E-107, Contamination Spread in 241-C Tank Farm

Site Type: Unplanned Release Start Date: 1952
Status: Inactive End Date: 1952
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The site is not separately marked or posted from the rest of the tank farm postings.
Description:

Location UPR-200-E-107 occurred within the 241-C Tank Farm.
Description:

Associated UPR-200-E-107 is associated with the 241-C-1 10 Tank in the 241-C Tank Farm.
Structures:

Site The exact location of this release is unclear. Some reference documents (for example, Stenner et
Comment: al 1988, Deford and Carpenter 1995) state the release occurred at the 241-CR-100 tank. However,

there is no tank with this number. The original 1953 incident report states it occurred at the
241-CR-110 tank, in the 241-CR tank farm. It is believed that the location should be described as
the 241-C-1 10 tank in the 241-C Tank Farm.

Release Process waste was being directed to the first tank in a three tank cascade series. The waste failed
Description: to cascade to the second tank, indicating the overflow line was plugged. Since there was an urgent

need to discharge the waste to these tanks, an overground transfer was attempted. The foreman
wanted to check the pump operation. He believed the pump was not yet submerged into the waste
and opened the air valve. Since the pump leg was already in the liquid, it discharged waste with
sufficient force to be propelled 6 meters (20 feet) away. Approximately 19 liters (5 gallons) of waste
was discharged to the ground with a dose rate of 4 rad per hour.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. DP Ebright, 4-1-53 Radiological Science Department Investigation, Radiation Incident 254,
HW-27627.

Waste Information:
Type: Process Effluent Amount: 18.90

Category: Mixed Units: Liters

Physical State: Liquid

Start Date: 1952 End Date:

Description: The waste was tributyl phosphate from the 221-U uranium recovery process. Contaminated
liquid was discharged to the ground before the pump could be shut off.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
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Site Code: UPR-200-E-107 Site Reclassification Status: Rejected (Consolidation)

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-33

Page 2

Reason:

No

None
No

No



Site Code: UPR-200-E-118

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)

01/09/2006

Page 1

UPR-200-E-1 18, UN-200-E-1 18, Airborne Release from 241-C-107

Unplanned Release
Inactive
200-PO-3

200E

Start Date: 1957
End Date: 1957

Pipe Type:

The release site is not separately marked or posted.

The release occurred inside the 241-C Tank Farm, at the 241-C-107 Tank.

UPR-200-E-1 18 is associated with the 241-C-107 Tank and the 241-C Tank Farm.

BNW Radiation Occurrence Report 57-0-38 is not included in the WIDS hardcopy file.

On April 20, 1957, an airborne particle release caused contamination to spread inside the 241-C
Tank Farm fence and extended 91 meters (300 feet) to the south of the badge house and an
additional 270 meters (900 feet) to the north of the badge house. The contamination also spread
outside of the fence, affecting the south bank of the parking lot. The highest dose rate at the
surface was estimated at 50 millirad per hour, with one particle deposited per square foot.

1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.

Waste Information:
Type: Soil
Category: Mixed

Physical State: Solid

Description: The contaminated particles on the ground surface read up to 3,000 counts per minute.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:
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Site Code: UPR-200-E-118 Site Reclassification Status: Rejected (Consolidation)

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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Reason:

No

None
No

No



Site Code: UPR-200-E-136

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Rejected (Consolidation)

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Description:

Environmental
Monitoring
Description:

References:

UPR-200-E-1 36, UN-200-E-1 36, 241-C-101 Tank Leak

Unplanned Release
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1970

Pipe Type:

The release, inside the 241-C Tank Farm under Tank 241-C-101, is not separately marked or
posted.

UPR-200-E-136 includes the soil around and underneath the 241-C-101 Tank, inside the 241-C
Tank Farm.

UPR-200-E-136 was associated with the 241-C-101 Tank and the 241-C Tank Farm.

The tank was categorized as having Questionable Integrity in 1970. The tank was recategorized as
a Confirmed Leaker in January 1980.

The tank was pumped to a minimal heel in 1969. The tank was last pumped in April 1979 and
yielded zero gallons of waste.

UPR-200-E-136 occurred over a period of time, due to a liquid level decrease in Tank 241-C-101.

The 241-C-101 Tank surface level is monitored quarterly with a manual tape. The surface level has
remained steady between 25 and 26.25 inches (63.5 and 67 centimeters). The unit is equipped
with a P-10 saltwell system, and a program for removal of interstitial liquid was completed by 1979.

1. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
4. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.

D-36
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Waste Information:
Type: Process Effluent Amount: 24,000.00

Category: Mixed Units: Gallons

Physical State: Solid

Description: It is estimated that between 64,600 and 91,200 liters (17,000 and 24,000 gallons) of waste,
containing 2,000 curies of radionuclides, has leaked from the 241-C-101 tank. The tank was
active from 1946 through 1970 and received bismuth phosphate metal waste, tributyl phosphate
process waste and PUREX coating waste.

References: 1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
2. K. S. Murthy, L. A. Stout, B. A. Napier, A. E. Reisenauer, D. K. Landstrom, 06/83
Assessment of Single-Shell Tank Residual Liquid Issues at Hanford Site, Washington,
PNL-4688.
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Site Code: UPR-200-E-136

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Site Reclassification Status: Rejected (Consolidation)

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None
No

No
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: UPR-200-E-137 Site Reclassification Status: Rejected (Consolidation) Page 1

Site Names: UPR-200-E-137, UN-200-E-137, 241-C-203 Leak

Site Type: Unplanned Release Start Date: 1947
Status: Inactive End Date: 1977
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The release, at the 241-C-203 Single-Shell Tank, is not separately marked or posted.
Description:

Location UPR-200-E-137 includes the soil around and underneath the 241-C-203 Single-Shell Tank, inside
Description: the 241-C Tank Farm.

Associated UPR-200-E-137 was associated with the 241-C-203 Tank and the 241-C Tank Farm.
Structures:

Site Tank 241-C-203 began to operate in 1947. In the first quarter of 1976, the tank was removed from
Comment: service and not intended for reuse. Over a period of two to three years, precipitation apparently

entered the tank, migrated through the salt cake, and either became entrained in the salt cake or
leaked out. Interim stabilization was completed in March 1982. The tank was declared a leaker in
1984 with a leak volume of 400 gallons (1,500 liters).

Cleanup The tank stores approximately 190,000 liters (5000 gallons) of sludge with no pumpable liquid
Activities: remaining.

Environmental The 241-C-203 Tank surface level is monitored quarterly with a manual tape. As of 1994, the
Monitoring surface level had remained steady at 19.5 to 21.5 inches (50 to 55 centimeters) (Brevick and
Description: Gaddis 1994). However, Deford and Carpenter (1995) report that there was a gradual liquid level

decrease of about 3 inches (7.6 centimeters) from 1982 to 1994.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.

Waste Information:
Type: Process Effluent Amount: 400.00

Category: Mixed Units: Gallons

Physical State: Solid

Description: Approximately 1520 liters (400 gallons) of liquid, containing high level PUREX waste, has
leaked from the 241-C-203 tank.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes
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Site Code: UPR-200-E-137

DOE Division:
Responsible
Contractor/Subcontractor:

Site Reclassification Status: Rejected (Consolidation)

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:
Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 33, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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Reason:

No

None
No

No



Site Code: 241-C-101

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-101, 241-C-TK-101

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1970

Pipe Type:

The tank is an underground, steel tank with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. The footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished-shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A steel liner lines the bottom and sidewall of the
tank.

The 241-C-101 tank in the eastern portion of the 241-C Tank Farm.

The 241-C-101 tank received bismuth phosphate metal waste, tributyl phosphate process waste,
and PUREX process coating waste from tank 241-C-106, which had high levels of strontium in the
waste. From 1952 to 1955 the tank was sluiced to recover uranium that had been discharged as
waste.

Four monitoring drywells are identified for this tank. Additionally this tank is equipped with pumps,
thermocouples and other ancillary equipment. This tank cascades to 241-C-102. Nine risers are
associated with the tank.

Interstitial pumping of tank waste was completed in 1979 ending a saltwell pumping program
initiated in 1976. Primary tank stabilization was completed in 1978. This unit was categorized as a
"confirmed leaker" in 1980, an upgrade from the 1973 status of "suspected leaker." In 1970, the
tank was categorized as a "possible leaker," after it was pumped to a minimum heel of 1.12 meters
(3.67 feet) when a decrease in the waste level of the tank was noted.

Interstitial liquids were removed from this tank in 1979.

This information is contained in DOE/EIS-01 13.

No pumpable liquids remain in this tank. Therefore, dry wells are the only means of leak detection.
Manual surface readings have indicated the tank waste level has remain stable over the review
period.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank
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Site Code: 241-C-101 Site Classification: Accepted

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1976

Description: This tank contains bismuth phosphate metal waste, tributyl phosphate waste, and PUREX
coating waste. Document WHC-SD-WM-ER-349 references the most complete estimated
inventory for this tank. Because this tank was the first tank in a cascading series, most of the
solids precipitated out of the solutions into this tank.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Unplanned Releases:

Release Name: UPR-200-E-136

Reported Date: Occurance Report #:

Begin Date: 1946 Ref. Site Code:

End Date: 1970

Description: UPR-200-E-136 occurred at this tank from 1946 through 1970 the unit lost about 17,000 gallons
(64,300 liters) to 24,000 gallons (90,800 liters) of waste containing 2,000 curies.

References:

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: No TSD Number: S-2-4

RCRA Part A Permit: Yes Closure Plan: Yes

RCRA PermitStatus:

Septic Permit: No 216/218 Permit: None

Inert LandFill: No NPDES: No
State Waste

Air Operating Permit: No Discharge Permit: No

D-41
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Site Code: 241-C-101 Site Classification: Accepted

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: Treatment, Storage and Disposal (TSD)
TPA Appendix: B

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997
Description: Chemicals

D-42
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Waste Information Data System 08/29/2007

General Summary Report
Site Code: 241-C-102 Site Classification: Accepted Page 1

Site Names: 241-C-102, 241-C-TK-102

Site Type: Single-Shell Tank Start Date: 1946

Status: Inactive End Date: 1976

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The tank is an underground steel tank with a cylindrical reinforced-concrete wall that rests on a
Description: reinforced-concrete cylindrical footing. The footing gradually tapers to a reinforced-concrete

basemat foundation. The basemat foundation is dished-shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A steel liner lines the bottom and sidewall of the
tank.

Location The 241-C-102 tank is located in the eastern portion of the 241-C tank Farm.
Description:

Process Tank 241-C-102 is the second tank in the 241-C-101, 241-C-102, and 241-C-103 cascade line.
Description: These tanks received 221-B Building bismuth phosphate process waste. Later, this tank received

small amounts from Semiworks (201-C) and the Critical Mass Laboratory, as well as Uranium
Recovery and PU REX process wastes.

Associated Structures associated with this tank includes, saltwater pump system, tank monitoring
Structures: instrumentation, and waste cascade tanks (241-C-103) and piping.

Site Tank 241-C-102 was partially isolated in 1982, with level adjustments in 1982, and a final saltwell
Comment: pumping in 1991. After removal from service in 1976, a saltwell pump was installed in 1977 and

pumped until 1978. In 1978 the tank was declared inactive. The last documented waste transfer
for this site was in May 1946.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental No drywells are directly associated with this tank. Tank surveillance is accomplished through the
Monitoring thermocouple tree and a surface level gauge (currently in isolation mode).
Description:

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501, Sht 92.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1976

D-43
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Site Code: 241-C-102 Site Classification: Accepted

Description: This tank received bismuth phosphate metal waste, tributyl phosphate waste, PUREX coating
waste, high-level waste, PUREX organic wash waste, supernatant containing organic wash
wastes and coating wastes from the 241-A, -AX, and -C Tanks.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. F. M. Jungfleisch, 7/13/83 Supplemental Information for the Preliminary Estimation of the
Waste Inventory in Hanford Tanks through 1980, SD-WM-TI-058 RO.

Dimensions:

Depth/Height: 9.52 Meters 31.25 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

Air Operating Permit: No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-44
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216/218 Permit:

NPDES:

State Waste
Discharge Permit:

S-2-4
Yes

None
No

No
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Site Code: 241-C-102 Site Classification: Accepted

D-45
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Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



Site Code: 241-C-103

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-103, 241-C-TK-103

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1979

Pipe Type:

The tank is an underground steel tank with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. The footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished-shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A steel liner lines the bottom and sidewall of the
tank.

The 241-C-103 tank is located in the northeastern corner of 241-C Tank Farm.

Tank 241-C-103 is the third tank in the 241-C-101, 241-C-102, 241-C-103 cascade line. These
tanks largely received waste from the B Plant bismuth phosphate process. Additional waste was
received from the semi-works and the critical mass laboratory. Later waste received by the tank
was generated by PUREX and U Plant.

Structures associated with this tank include 5 drywells, tank monitoring instrumentation, tank risers,
the three other tanks in this waste cascading series, and associated piping.

Partial isolation of this tank was achieved in 1982. However, this tank is classified as
non-stabilized. In 1988, an unusual occurrence report was issued documenting a decrease in the
surface level of the waste. This decrease in surface level continued until 1993. The loss of liquid is
attributed to evaporation. According to WHC-SD-WM-ER-349, this tank is on the organic salts
watch list. The last documented waste transfer for this site was in 1979.

This information is contained in DOE/EIS-01 13.

Environmental monitoring for this tank includes radiation monitoring in 5 drywells, temperature
measurements, and surface level measurements.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid
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Site Code: 241-C-103 Site Classification: Accepted

Description: This tank has waste from the following process: PUREX coating waste, tributyl phosphate
waste, coating waste, PUREX high-level waste, B Plant high-level waste, B Plant waste
fractionization low-level waste, PUREX sludge supernatant, PUREX low-level waste, waste
fractionization PUREX sludge, PUREX organic wash waste, laboratory waste, decontamination
waste, REDOX ion exchange waste, REDOX high-level waste, noncomplexed waste, waste
fractionization ion exchange waste, N Reactor waste, PNL waste, and evaporator bottoms from
241-A -B, -BX, and -C tank farms. This unit was used as the receiver for operating P-10
saltwell systems within the 241-C Tank Farm. An additional source of waste is PUREX and
insoluble strontium-rich sluicing solids from the operation of 244-CR Vault.

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria;
Vol 1-4, RHO-CD-213.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:
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Site Code: 241-C-103 Site Classification: Accepted Page 3

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-C-104

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-104, 241-C-TK-104

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1980

Pipe Type:

The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. The footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished-shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A steel liner lines the bottom and sidewall of the
tank.

Tank 241-C-104 is located in the southern row of tanks, inside the 241-C Tank Farm.

This tank was sluiced during the 1952 to 1955 uranium recovery sluicing operation. During 1954,
this tank was used as a tank-to-tank sluicing receiver. This waste was later sent to the 244-CR
process vault. The tank began receiving bismuth phosphate metal waste in 1946.

Tank 241-C-104 is the first tank in the 241-C-104, 241-C-105, and 241-C-106 cascade line. Other
associated structures include ventilation, monitoring drywells, instrumentation, and piping.

The last documented waste transfer for this site was in 1980.

This information is contained in DOE/EIS-01 13.

Dry wells associated with this unit have remained stable during the review period and are now the
primary means of leak detection. Temperature and surface level measurements are also
monitored.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
4. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1980

Description: Waste is comprised of unknown waste, sludge, and pumpable liquid. This tank received
bismuth phosphate metal waste starting in 1946, strontium-leached sluicing solids in 1977, and
fissile material (including uranium-223) from PUREX thorium campaigns.



RPP-35484, Rev. 1

Site Code: 241-C-104 Site Classification: Accepted

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria;
Vol 1-4, RHO-CD-213.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:
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S-2-4
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No
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Site Code: 241-C-104 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-105 Site Classification: Accepted Page 1

Site Names: 241-C-105, 241-C-TK-105

Site Type: Single-Shell Tank Start Date: 1946
Status: Inactive End Date: 1979
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
Description: reinforced-concrete cylindrical footing. The footing gradually tapers to a reinforced-concrete

basemat foundation. The basemat foundation is dished-shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A steel liner lines the bottom and sidewall of the
tank.

Location Tank 241-C-105 is located near the center of the 241-C Tank Farm.
Description:

Process As part of the 241-C-104, 241-C-105, 241-C-106 cascade line, this tank received bismuth
Description: phosphate metal waste from 1947 until 1953. This tank was used as a receiver for PUREX sludge

supernate enroute to B Plant for cesium ion exchange processing. This tank was sluiced during
1952 and 1953 for the uranium recovery program.

Associated The tank is associated with Radiation monitoring wells, 8 active; Operating exhauster; Temperature
Structures: element, read manually; Liquid level gage, and automatic on CASS.

Site The last documented waste transfer for this site was in 1979. This tank is considered sound and
Comment: partially isolated, through it is non-stabilized. Water additions for evaporative cooling were stopped

in 1988, and the last level adjustment was made in 1985. After a level adjustment in 1979, partial
isolation was achieved in 1983. The tank was declared inactive in 1980, when all single shell tanks
were declared inactive. Tank 241-C-105 has been removed from the high-heat load watch list.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental Nine dry wells, thermocouples, and surface level gauges provide environmental monitoring.
Monitoring
Description:

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria; Vol
1-4, RHO-CD-213.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1947 End Date: 1979
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Site Code: 241-C-105 Site Classification: Accepted

Description: This tank was used as a receiver tank for PUREX sludge supernate enroute to B Plant. It
received bismuth phosphate metal waste from 1947 to 1953. The tank contains unknown
waste, sludge, and pumpable liquid.

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria;
Vol 1-4, RHO-CD-213.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes
RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:
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Site Code: 241-C-105 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-54

Page 3



RPP-35484, Rev. 1

Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-106 Site Classification: Accepted Page 1

Site Names: 241-C-106, 241-C-TK-106

Site Type: Single-Shell Tank Start Date: 1947
Status: Inactive End Date: 1979
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
Description: reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete

basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

Location The tank is located in the northeastern portion of the 241-C Tank Farm.
Description:

Process This tank is the last tank in the 241-C-104, 241-C-105 and 241-C-106 cascade. One of the first
Description: generation tanks, this unit was designed to receive non-boiling waste. Tank 241-C-106 received

bismuth phosphate metal waste in 1947. The tank was sluiced from 1952 to 1955 for uranium
recovery efforts.

Associated Associated structures for 241-C-106 include monitoring equipment, cascade piping and tanks,
Structures: ventilation and drywells.

Site This tank was on the High-Heat Load watch list for critical monitoring of temperature. A level
Comment: adjustment was made in 1984. Other fluctuations in level throughout the 1980's can be explained

by evaporative cooling/water additions. The tank was partially isolated in 1983, and declared
inactive in 1979. This tank is considered nonstabilized.

Cleanup In 2004, 33,000 gallons of waste was transferred out of 241-C-106 and placed in double shell tank
Activities: 241-AN-106. At completion of the 241-C-106 retrieval operations in 2004, 2,770 gallons or 370

cubic feet of residual waste remained in the tank. Approximately 11 cubic feet was liquid and 359
cubic feet was solid sludge.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental Six dry wells are the primary means of leak detection and have remained stable during the review
Monitoring period. Other instrumentation includes temperature and surface level measurements.
Description:

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria; Vol
1-4, RHO-CD-213.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
8. TL Sams, 6/1/04 Stage I Retrieval Data Report for Single Shell Tank 241-C-106, RPP-201 10,
Rev 2.

D-55



RPP-35484, Rev. 1

Site Code: 241-C-106 Site Classification: Accepted

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1947 End Date: 1979

Description: This tank received bismuth phosphate metal waste, and PUREX process fission product waste,
which included large amounts of strontium. The tank was sluiced in 1952 -1955 for the uranium
recovery project. The waste contains process supernate, unknown waste products, sludge, and
pumpable liquid.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:
Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

Decision Document:
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S-2-4
Yes
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Site Code: 241-C-106 Site Classification: Accepted Page 3

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-57



RPP-35484, Rev. 1

Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-107 Site Classification: Accepted Page 1

Site Names: 241-C-107, 241-C-TK-107

Site Type: Single-Shell Tank Start Date: 1946
Status: Inactive End Date: 1978
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
Description: reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete

basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

Location The 241-C-107 tank is located in the northwestern potion of the 241-C Tank Farm.
Description:

Process This is the first tank in the 241-C-107, 241-C-108, 241-C-109 cascade line, designed to receive
Description: non-boiling waste. Tank 241-C-107 received first cycle waste and process decontamination wastes

from B Plant. This tank also received insoluble, strontium-leached sluicing solids.

Associated Structures associated with this tank include other tanks in the cascade, piping and pumps,
Structures: instrumentation, and ventilation.

Site The last documented waste transfer for this site was in 1978. This tank was partially isolated in
Comment: 1982, though levels were adjusted in 1992, and prior to isolation in 1978. The tank was declared

inactive in 1978 and it is currently awaiting stabilization. P-10 saltwell pumping to remove interstitial
liquids had been completed.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental Seven drywells, surface level monitoring and thermocouples make up the monitoring for this tank..
Monitoring
Description:

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria; Vol
1-4, RHO-CD-213.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1978
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Site Code: 241-C-107 Site Classification: Accepted

Description: This tank received Bismuth Phosphate first cycle waste beginning in 1946. The tank received
insoluble strontium leached, sluicing solids in 1977. This unit is a low-heat load, passively
ventilated tank.

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria;
Vol 1-4, RHO-CD-213.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-59

Page 2

S-2-4
Yes

None
No

No



RPP-35484, Rev. 1

Site Code: 241-C-107 Site Classification: Accepted Page 3

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-C-108

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-108, 241-C-TK-108

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1947
End Date: 1977

Pipe Type:

The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

Tank 241-C-108 is located near the center of the 241- C Tank Farm.

Tank 241-C-108 was designed as the second tank of the 241-C-107, 241-C-108, 241-C-109
cascade series. It received non-boiling, cascade overflow from tank 241-C-107. Wastes received
by this tank include first cycle waste, and process decontamination waste from B Plant. The tank
also acted as a primary settling tank for "In-Farm" waste scavenging for the Uranium Recovery
process.

Structures associated with this tank include cascade piping, tanks 241-C-107, and 241-C-109, dry
wells, instrumentation, and ventilation.

The last documented waste transfer for this site was in 1977. This tank was interim stabilized in
1984 after a level adjustment. Intrusion prevention was achieved in 1982. Saltwell pumping was
initiated in 1976 and finished in 1978. The tank was declared inactive in 1977.

This information is contained in DOE/EIS-01 13.

Three drywells and surface level and temperature instrumentation provide monitoring for this tank.

1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
2. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
3. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1947 End Date: 1977

Description: Tank 241-C-108 received cascade overflow from tank 241-C107 in 1947. This tank was also
used as a primary settling tank for "In-Farm" scavenging for the Uranium Recovery process.
This tank is on the ferrocyanide watch list. Waste is composed entirely of sludge, with no
pumpable liquid.



RPP-35484, Rev. 1

Site Code: 241-C-108 Site Classification: Accepted

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-62
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S-2-4
Yes

None
No

No
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Site Code: 241-C-108 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-63
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Site Code: 241-C-109

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-109, 241-C-TK-109

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1948
End Date: 1978

Pipe Type:

The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

The 241-C-109 tank is located in the northeastern portion of the 241-C Tank Farm.

Tank 241-C-109 is the third tank of the cascade series. It received non-boiling cascade overflow
from tank 241-C-108. Wastes received by this tank include bismuth phosphate first cycle waste
and process decontamination waste from B Plant. The tank acted as a primary settling tank for "in
farm" scavenging for the Uranium Recovery process.

This tanks associated structures include six drywells, piping, instrumentation, and the rest of this
cascade system.

The last documented waste transfer for this site was in 1978. Interim stabilization and a level
adjustment were completed in 1983 after intrusion prevention succeeded in 1982. The tank was
removed from service in 1976 and declared inactive 1978. Saltwell pumping was performed from
1976 to 1979.

This information is contained in DOE/EIS-01 13.

Six drywells, thermocouples and surface level instrumentation make up this tanks monitoring
package.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1948 End Date: 1978



RPP-35484, Rev. 1

Site Code: 241-C-109 Site Classification: Accepted

Description: Tank 241-C-109 was receiving cascade overflow (B Plant first-cycle waste and decontamination
waste) from tank 241-C-108 in 1948. This tank was also used as a primary settling tank for "in
farm" scavenging for the Uranium Recovery process. This tank is on the ferrocyanide watch list.
In 1994 the tank was described as containing unknown waste and sludge, with no saltcake or
pumpable liquid remaining.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes
RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-65
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S-2-4
Yes

None
No

No
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Site Code: 241-C-109 Site Classification: Accepted Page 3

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-C-110

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Description:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-110, 241-C-TK-110

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1976

Pipe Type:

The underground tank was constructed with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

Tank 241-C-110 is located in the southwestern portion of 241-C Tank Farm.

This tank is the first tank in the 241-C-110, 241-C-111, 241-C-112 cascade line. It was designed to
receive non-boiling waste. The tank received bismuth phosphate first cycle waste from 1946 to
1967. Tanks 241-C-108, 241-C-109, 241-C-110, 241-C-111, and 241-C-112 were also used as
primary settling tanks for "In-Farm" scavenging for the Uranium Recovery process.

Associated structures with this tank include four dry wells, instrumentation the two other tanks in the
cascade series, piping, and ventilation.

The last documented waste transfer for this site was in 1978. This tank is an assumed leaker with
a volume loss of 2,000 gallons (7600 liters). Level adjustments were made in 1984 and 1985.
Partial isolation was achieved in 1982 after primary stabilization was completed in 1979. The tank
was declared inactive in 1978. Saltwell pumping was performed from 1976 to 1979.

This tank is an assumed leaker, with a loss of 2,000 gallons (7,600 liters).

This information is contained in DOE/EIS-01 13.

Environmental monitoring for this tank includes four dry wells, thermocouple instrumentation,
radiation monitoring, and daily manual tape.

1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
2. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
3. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
4. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid
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Page 1
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Site Code: 241-C-110 Site Classification: Accepted

Start Date: 1946 End Date: 1976

Description: Tank 241-C-110 is the first tank in the 241-C-1 10, 241-C-111, and 241-C-112 cascade line.
This tank received bismuth phosphate first cycle waste and process decontamination waste
from B Plant. Additionally, this tank was used as a primary settling tank for "In-Farm"
scavenging for the Uranium Recovery process.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-68

Page 2

S-2-4
Yes

None
No

No
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Site Code: 241-C-110 Site Classification: Accepted Page 3

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-69
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-111 Site Classification: Accepted Page 1

Site Names: 241-C-111, 241-C-TK-111

Site Type: Single-Shell Tank Start Date: 1946
Status: Inactive End Date: 1978
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
Description: reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete

basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

Location The 241-C-111 tank is located on the western side of the 241-C Tank Farm.
Description:

Process This tank is the second tank in the 241-C-110, 241-C-111, 241-C-112 cascade line. Itwas
Description: designed to receive non-boiling waste. The tank received bismuth phosphate first cycle waste

beginning in 1946. Tanks 241-C-108, 241-C-109, 241-C-110, 241-C-111, and 241-C-112 were also
used as primary settling tanks for "In-Farm" scavenging for the Uranium Recovery process.

Associated Associated with this tank include five dry wells, instrumentation, the two other tanks in the cascade
Structures: series, piping, and ventilation.

Site The last documented waste transfer for this site was in May 1978. This tank was declared an
Comment: assumed leaker in 1968 with a volume loss of 5,500 gallons (20,818 liters). A level adjustment was

made in 1982 and intrusion prevention was completed in 1982. Partial isolation was achieved in
1982 with interim stabilization completed in 1984. This tank was declared inactive in 1978. Salt
well pumping was initiated in 1976 and completed in 1978.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental Environmental monitoring for this tank includes five dry wells, thermocouple instrumentation,
Monitoring radiation monitoring, and quarterly manual tape.
Description:

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
5. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1978
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Site Code: 241-C-111 Site Classification: Accepted

Description: Tank 241-C-111 is the second tank in the 241-C-110, -111, and -112 cascade line. This tank
received bismuth phosphate first cycle waste and B Plant decontamination waste. Additionally,
this tank was used as a primary settling tank for "In-Farm Scavenged Uranium". There is no
pumpable liquid remaining in the tank.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:
Septic Permit:

Inert LandFill:
No
No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

S-2-4
Yes

None
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-71
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Site Code: 241-C-111 Site Classification: Accepted Page 3

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-72



Site Code: 241-C-112

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-112, 241-C-TK-112

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1976

Pipe Type:

The underground tank is constructed with a cylindrical reinforced-concrete wall that rests on a
reinforced-concrete cylindrical footing. This footing gradually tapers to a reinforced-concrete
basemat foundation. The basemat foundation is dished shaped and lined with a layer of grout and
a layer of asphaltic waterproofing membrane. A partial spherical shell dome rests on the cylindrical
wall. A steel liner lines the bottom and sidewall of the tank. The operating depth for this tank is 5.2
meters (17 feet).

The 241-C-112 tank is located in the northwestern portion of 241-C Tank Farm.

This tank is the third tank in the 241-C-110, -111, -112 cascade line, and was designed to receive
non boiling waste. The tank received bismuth phosphate first cycle waste starting in 1976. Tanks
-108, -109, -110, and -112 were also used as primary settling tanks for "In-Farm Scavenged
Uranium".

Associated structures include four dry wells, instrumentation, the two other tanks in the cascade
series, piping, and ventilation.

The last documented waste transfer for this site was in 1976. This tank is on the ferrocyanide
watch list. This tank is sound, and has been interim stabilized. A level adjustment was made in
1990. Partial isolation was achieved in 1982. The tank was salt well pumped from 1976 to 1979. It
was removed from service in 1976 and declared inactive in 1979.

This information is contained in DOE/EIS-01 13.

Environmental monitoring for this tank includes four dry wells, thermocouple instrumentation,
radiation monitoring, and quarterly manual tape.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
5. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1976
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Site Code: 241-C-112 Site Classification: Accepted

Description: Tank 241-C-112 is the third tank in the 241-C-110, 241-C-111, and 241-C-112 cascade lie.
This tank received bismuth phosphate first cycle waste and process decontamination waste
from B Plant. Additionally, this tank was used as a primary settling tank for "In-Farm"
scavenging for the Uranium Recovery process.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.73 Meters 38.50 Feet

Overburden Depth: 2.21 Meters 7.25 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 2,006,268.38 Liter 530,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:
Septic Permit:

Inert LandFill:
No
No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

S-2-4
Yes

None
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-74
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Site Code: 241-C-112 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-75
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Site Code: 241-C-201

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-201, 241-C-TK-201

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1947
End Date: 1977

Pipe Type:

The underground tank is a vertically configured, reinforced-concrete cylinder, with a slab roof. It is
lined with steel. The tank rests on a footing which is integral to the tank base.

The 241-C-201 tank is located on the north side of the 241- C Tank Farm, inside the tank farm
fence.

This tank is a 200-series single-shell tank, designed to receive non-boiling waste. Tanks 241-C-201,
241-C-202, 241-C-203, and 241-C-204 have tie lines between each tank to equalize the waste
volumes in each tank. This tank received metal waste, and is plumbed to the 241-C-252 diversion
box.

Structures associated with this tank include: ventilation, piping, instrumentation, and the 241-C-202.
241-C-203 and 241-C-204 tanks.

The last documented waste transfer for this site was in 1977. This tank is an assumed leaker, with
a loss of 550 gallons (2,080 liters). Level adjustments were made in 1982 and 1990. Intrusion
prevention was completed in 1982, while interim stabilization was also completed in 1982. The tank
was removed from service in 1976 and declared inactive in 1977.

This information is contained in DOE/EIS-01 13.

This tank has no dry wells and no liquid observation wells. Surface elevations are measured
quarterly with a manual tape. Thermocouples measure temperature.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
7. Dave Parkman, 4/8/02 Information related to 241-C-201, 241-C-202, 241-C-203, 241-C-204 - RE:
Tank Farm WIDS Data.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1947 End Date: 1976

Description: Tank 241-C-201 began to operate in 1947 by receiving bismuth phosphate metal waste. This
tank was sluiced during the uranium recovery process. No pumpable liquid remains in the tank.
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Site Code: 241-C-201 Site Classification: Accepted

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.55 Meters 37.88 Feet

Overburden Depth: 3.96 Meters 13.00 Feet

Diameter: 6.10 Meters 20.00 Feet

Capacity: 208,197.66 Liter 55,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-77
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S-2-4
Yes

None
No

No
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Site Code: 241-C-201 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-78
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Site Code: 241-C-202

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-202, 241-C-TK-202

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1947
End Date: 1977

Pipe Type:

The underground tank is a vertically configured, reinforced-concrete cylinder, with a slab roof. It is
lined with steel. The tank rests on a footing which is integral to the tank base.

Tank 241-C-202 is located on the north side of the 241-C Tank Farm, inside the tank farm fence.

This tank is a 200-series single-shell tank, designed to receive non boiling waste. Tanks
241-C-201, 241-C-202, 241-C-203, and 241-C-204 have lines between each tank to equalize the
waste volumes in each tank. This tank received metal waste, and is plumbed to the 241-C-252
diversion box.

Structures associated with this tank include: ventilation, piping, instrumentation, and the other
200-series tanks.

The last documented waste transfer for this site was in 1977. This tank is an assumed leaker, with
a loss of 450 gallons (1,700 liters). Intrusion prevention was completed in 1982, while interim
stabilization was completed in 1981. The tank was removed from service in 1976 and declared
inactive in 1977.

The tank was interim stabilized in 1982. Waste retrieval was completed in August 2005 with the
retrieval of 1,032 gallons of waste, resulting in an ending volume in the tank of 147 gallons.
Retrieval was accomplished using a vacuum retrieval system. Waste was transported to
241-AN-106 through a hose-in-hose transfer line.

This information is contained in DOE/EIS-01 13.

This tank has no dry wells and no liquid observation wells. Surface elevations are measured
quarterly with a manual tape. Thermocouples measure temperature.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
5. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
6. Dave Parkman, 4/8/02 Information related to 241-C-201, 241-C-202, 241-C-203, 241-C-204 - RE:
Tank Farm WIDS Data.
7. 8/25/05 Retrieval Report for Single Shell Tank 241-C-202 (letter), CH2M-0502499.

Waste Information:
Type: Storage Tank

Category: Mixed
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Site Code: 241-C-202 Site Classification: Accepted

Physical State: Solid and liquid

Start Date: 1947 End Date: 1976

Description: Tank 241-C-202 began to operate in 1947 by receiving metal waste. Tanks 241-C-201, -202,
-203, and -204 were used to settle waste while supernatant was sent to a crib. This tank was
sluiced for uranium recovery. No pumpable liquid remains in the tank. Metal waste in the tank
was removed in 1954 and the tank received waste from hot semi-works in 1955 and 1956.
Most of the hot semi-works waste was removed in 1970. Waste retrieval completed in August
2005 with the retrieval of 1,032 gallons of waste, resulting in an ending volume in the tank of
147 gallons. Retrieval was accomplished using a vacuum retrieval system. Waste was
transported to 241-AN-106 through a hose-in-hose transfer line.

References: 1. 8/25/05 Retrieval Report for Single Shell Tank 241-C-202 (letter), CH2M-0502499.

Dimensions:

Depth/Height: 11.55 Meters 37.88 Feet

Overburden Depth: 3.96 Meters 13.00 Feet

Diameter: 6.10 Meters 20.00 Feet

Capacity: 208,197.66 Liter 55,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

S-2-4
Yes

None
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

D-80
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Site Code: 241-C-202 Site Classification: Accepted Page 3

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-81



Site Code: 241-C-203

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-203, 241-C-TK-203

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1947
End Date: 1976

Pipe Type:

The site is a vertically configured, underground reinforced-concrete tank, with a slab roof. It is lined
with steel. The tank rests on a footing which is integral to the tank base.

The 241-C-203 tank is located on the north side of the 241- C Tank Farm, inside the tank farm
fence.

This tank is a 200-series single-shell tank, designed to receive non-boiling waste. Tanks
241-C-201, 241-C-202, 241-C-203, and 241-C-204 have lines between each tank to equalize the
waste volumes. This tank received metal waste and is plumbed to the 241-C-252 diversion box.

Structures associated with this tank include; ventilation, piping, instrumentation, and the other
200-series tanks.

This tank is an assumed leaker, with a loss of 1,500 liters (400 gallons). The tank was removed
from service in 1976 and declared inactive in 1977.

Intrusion leak prevention and interim stabilization were completed in 1982. From June 2004
through March 2005, approximately 9504 liters (2501 gallons) of waste was removed from this tank
and transferred to double shell tank 241-AN-106.

This information is contained in DOE/EIS-01 13.

This tank has no dry wells and no liquid observation wells. Surface elevations are measured
quarterly with a manual tape. Thermocouples measure temperature.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
7. DL Parker, 12/19/05 Retrieval Data Report for Single Shell Tank 241-C-203, RPP-RPT-26475.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1947 End Date: 1976
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Site Code: 241-C-203 Site Classification: Accepted

Description: Tank 241-C-203 began to operate in 1947 by receiving metal waste. In 1986, a cracked sludge
surface was observed with no visible liquids. Approximately 9504 liters (2501 gallons) of waste
was removed from this tank and transferred to double shell tank 241-AN-106 in 2004.

References: 1. F. M. Jungfleisch, 7/13/83 Supplemental Information for the Preliminary Estimation of the
Waste Inventory in Hanford Tanks through 1980, SD-WM-TI-058 RO.
2. DL Parker, 12/19/05 Retrieval Data Report for Single Shell Tank 241-C-203,
RPP-RPT-26475.

Unplanned Releases:

Release Name: UPR-200-E-137

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: UPR-200-E-137 occurred at this tank. It was caused by natural water entering the tank over a 2
to 3 year period and migrating through the saltcake, and either becoming entrained in the
saltcake or leaking out.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Dimensions:

Depth/Height: 11.55 Meters 37.88 Feet

Overburden Depth: 3.96 Meters 13.00 Feet

Diameter: 6.10 Meters 20.00 Feet

Capacity: 208,197.66 Liter 55,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: No TSD Number: S-2-4

RCRA Part A Permit: Yes Closure Plan: Yes

RCRA PermitStatus:

Septic Permit: No 216/218 Permit: None

Inert LandFill: No NPDES: No
State Waste

Air Operating Permit: No Discharge Permit: No

Tri-Party Agreement

D-83

Page 2



RPP-35484, Rev. 1

Site Code: 241-C-203

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Site Classification: Accepted

Ecology

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure

ResidualWaste:

D-84
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Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



Site Code: 241-C-204

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-C-204, 241-C-TK-204

Single-Shell Tank
Inactive
200-PO-3

200E

Start Date: 1948
End Date: 1977

Pipe Type:

The tank is a vertically configured, reinforced-concrete cylinder, with a slab roof. The tank is lined
with steel. The tank rests on a footing which is integral to the tank base.

The 241-C-204 tank is located on the north side of the 241- C Tank Farm, inside the tank farm
fence.

This tank is a 200-series single shell tank, designed to receive non-boiling waste. Tanks
241-C-201, 241-C-202, 241-C-203, and 241-C-204 have lines between each tank to equalize the
waste volumes in each tank. This tank received metal waste, and is plumbed to the 241-C-252
diversion box.

Structures associated with this tank include; ventilation, piping, instrumentation, and the other
200-series C Tank Farm tanks.

This tank is an assumed leaker, with a loss of 1320 liters (350 gallons). The tank was not intended
for reuse in 1976, and declared inactive in 1977.

A level adjustment, intrusion prevention and interim stabilization were completed in 1982.

This information is contained in DOE/EIS-01 13.

This tank has no dry wells and no liquid observation wells. Surface elevations are measured daily
with a manual tape. Thermocouples measure temperature.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. Hanford Tank Farm Facilities Status Chart - Qtrly.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1948 End Date: 1977
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Site Code: 241-C-204 Site Classification: Accepted

Description: Tank 241-C-204 began to operate in 1948 by receiving metal waste. Tanks 241-C-201, -202,
-203, and -204 were used to settle waste while supernatant was sent to a crib. This tank was
sluiced for uranium recovery. No pumpable liquid remains in the tank.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:

Depth/Height: 11.55 Meters 37.89 Feet

Overburden Depth: 3.97 Meters 13.01 Feet

Diameter: 6.10 Meters 20.00 Feet

Capacity: 208,197.66 Liter 55,000.00 Gallons

Site Shape: Circle

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No
No

Air Operating Permit: No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-86
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216/218 Permit:

NPDES:

State Waste
Discharge Permit:

S-2-4
Yes

None
No

No
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Site Code: 241-C-204 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-87
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-301 Site Classification: Accepted Page 1

Site Names: 241-C-301, 241-C-301-C Catch Tank, 241-C-301C, IMUST, Inactive Miscellaneous
Underground Storage Tank

Site Type: Catch Tank Start Date: 1946
Status: Inactive End Date: 1985
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The 241-C-301 Catch tank is an underground tank. It is surrounded with post and chain and
Description: marked with Inactive Miscellaneous Underground Storage Tank (IMUST) signs.

Location The 241-C-301 catch tank is located in the northwest portion of the 241-C Tank Farm, northwest of
Description: the 241-C-112 tank.

Process Tank 241-C-301C received drainage from diversion boxes 241-C-151, 241-C-152, 241-C-153, and
Description: 241-C-252. These diversion boxes received wasted transfers from and the C Farm, B Plant, and

PUREX. Incidental wastes were received from the Hot Semiworks operations. Catch tanks are
components of tank farms that collect spills and/or leaks during waste transfers between
processing facilities and tank farms. Catch tanks also received any water from rainfall, snowmelt,
or dust that entered the diversion boxes (the diversion boxes were later weather proofed.) The
tanks were coal coated for corrosion protection, and later underwent two cathodic protection
upgrades.

Associated This tank is associated with 241-C-151, 241-C-152, 241-C-153, 241-C-252 diversion boxes and
Structures: 241-C Tank Farm.

Site The last documented waste transfer was in 1985. Catch tanks are not specifically mentioned in the
Comment: RCRA Part A permit for Tank Farms.

Release There may be chemical or radiological holdup in piping associated with the tank.
Potential:

Environmental Leak detection and air monitoring are performed continuously within the tank farm where this unit is
Monitoring located.
Description:

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
4. J.R. Freeman-Pollard; R.A. Carlson; P.D. Mix, 5/18/94 Engineering Study of 50 Miscellaneous
Inactive Underground Radioactive Waste Tanks located at the Hanford Site, Washington,
WHC-SD-EN-ES-040.
5. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
6. Edward J Lipke, 1/8/98 WIDS Information Form (BHI-EE-141) refering to Active/Inactive Satus of
241-C-301.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Start Date: 1946 End Date: 1985
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Site Code: 241-C-301 Site Classification: Accepted

Description: The 241-C-151, 241-C-152, 241-C-153 and 241-C-252 diversion boxes drained waste solutions
from leaks or spills that occurred during waste transfer operations. The wastes received in the
catch tank include waste from B Plant, PUREX and Hot Semiworks operations. In 1994, the
tank contained 5586 liters (1470 gallons) of liquid supernate and 34,260 liters (9016 gallons) of
sludge. The tank may also have received ferrocyanide waste.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. J.R. Freeman-Pollard; R.A. Carlson; P.D. Mix, 5/18/94 Engineering Study of 50
Miscellaneous Inactive Underground Radioactive Waste Tanks located at the Hanford Site,
Washington, WHC-SD-EN-ES-040.

Dimensions:

Length: 5.79 Meters 19.00 Feet

Diameter: 6.10 Meters 20.00 Feet

Capacity: 136,274.83 Liter 36,000.00 Gallons

References: 1. J.R. Freeman-Pollard; R.A. Carlson; P.D. Mix, 5/18/94 Engineering Study of 50
Miscellaneous Inactive Underground Radioactive Waste Tanks located at the Hanford Site,
Washington, WHC-SD-EN-ES-040.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: No

RCRA PermitStatus:
Septic Permit:

Inert LandFill:

Air Operating Permit:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
Other Storage Area

Permitting

TSD Number:
Closure Plan:

No
No

No

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

No

None
No

No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

RCRA Past Practice (RPP)

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

D-89
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Remediation and Closure
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Site Code: 241-C-301 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apwids0l\widsimg\200E\0770\0770_01.JPG DateTaken: 02/05/1998

Description: This photo was scanned from "IMUST Walkdown Checklists & Photos", Task Order 42-01-02, Rev.1.

Pathname: \\apwids0l\widsimg\200E\0770\0770_02.JPG DateTaken: 02/03/1998

Description: This photo was scanned from "IMUST Walkdown Checklists & Photos", Task Order 42-01-02, Rev.1.
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Site Code: 241-C-151

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Environmental
Monitoring
Description:

References:

241-C-151, 241-C-151 Diversion Box

Diversion Box
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1985

Pipe Type:

The diversion box is an underground, reinforced concrete structure. Surface features include
concrete coverblocks with lifting bails.

The 241-C-151 Diversion Box is located in the southwestern portion of the 241-C Tank Farm.

Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks and
spills from waste transfers and drainage during jumper operations within the unit.

This diversion box is associated with the 241-C Tank Farm. It is connected to the 241-C-152 and
241-C-153 diversion boxes.

The last documented waste transfer for this site was in July 1985.

This unit has been isolated and weather covered. The diversion box has been stabilized with
weather proofing foam.

Leak detection and air monitoring are performed continuously within the tank farm where this unit is
located.

1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. DIVERSION BOX 241-C-151 NOZZLE INFORMATION, H-2-2338, Rev 3.
6. 2/13/64 Diversion Boxes 241-C-151 and 241-C-152, HW-72183.
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Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and Liquid

Description: This unit was used to transfer of waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operations. It is estimated that
approximately 23 kilograms (50 pounds) of lead shielding may be stored in each diversion box.
Radiological contamination is estimated to be high in alpha, beta, and gamma.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
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Site Code: 241-C-151 Site Classification: Accepted

Type: Chemicals

Category: Hazardous/Dangerous

Physical State: Solid and liquid

Start Date: 1946 End Date: 1985

Description: This unit was used to transfer waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operations. Chemical residues
may be present. Radiological contamination is estimated to be high in alpha, beta, and
gamma.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Dimensions:

Length: 6.10 Meters 20.00 Feet

Width: 2.74 Meters 9.00 Feet

Depth/Height: 3.54 Meters 11.60 Feet

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. DIVERSION BOX 241-C-151 NOZZLE INFORMATION, H-2-2338, Rev 3.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

S-2-4
Yes

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

D-92

Page 2



RPP-35484, Rev. 1

Site Code: 241-C-151 Site Classification: Accepted Page 3

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-93



Site Code: 241-C-152

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Environmental
Monitoring
Description:

References:

241-C-152, 241-C-152 Diversion Box

Diversion Box
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1985

Pipe Type:

This diversion box is a reinforced concrete structure.

The 241-C-152 Diversion Box is located in the southwestern portion of the 241-C Tank Farm, west
of the 241-C-151 Diversion Box.

Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks or
spills from waste transfers and drainage during jumper operations within the unit.

The 241-C-152 diversion box is associated with 241-C-301 Catch Tank. This unit interconnects the
241-B-154, and 241-B-153 diversion boxes with the 241-C Tank Farm.

The last documented waste transfer for this site was in July 1985.

This unit has been isolated and stabilized with weather proofing foam.

Leak detection and air monitoring are performed continuously within the tank farm where this unit is
located.

1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
5. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
6. DIVERSION BOX 241-C-152 NOZZLE INFORMATION SHT 22, H-2-2338, Rev 2.
7. 2/13/64 Diversion Boxes 241-C-151 and 241-C-152, HW-72183.

D-94

01/09/2006

Page 1

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: This unit was used to transfer waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operations. Radiological
contamination is estimated to be extremely high.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.



RPP-35484, Rev. 1

Site Code: 241-C-152 Site Classification: Accepted

Type: Equipment

Category: Mixed

Physical State: Solid

Description: It is estimated that approximately 23 kilograms (50 pounds) of lead shielding may be stored in
each diversion box.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Unplanned Releases:

Release Name: UPR-UN-200-E-82

Reported Date: 1969 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: A break in the line leading from tank 241-C-105 to this diversion box created UPR-UN-200-E-82
on December 19, 1969.

References:

Dimensions:

Length: 8.53 Meters 28.00 Feet

Width: 2.74 Meters 9.00 Feet

Depth/Height: 3.54 Meters 11.60 Feet

References: 1. DIVERSION BOX 241-C-152 NOZZLE INFORMATION SHT 22, H-2-2338, Rev 2.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

D-95

Page 2

S-2-4
Yes

None216/218 Permit:

NPDES:

State Waste
Discharge Permit:



RPP-35484, Rev. 1

Site Code: 241-C-152 Site Classification: Accepted

D-96

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



Site Code: 241-C-153

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Environmental
Monitoring
Description:

References:

241-C-153, 241-C-153 Diversion Box

Diversion Box
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1985

Pipe Type:

The diversion box is an underground, reinforced concrete structure. Surface features include
concrete cover blocks and lifting bails.

The 241-C-153 Diversion Box is located in the southwestern portion of the 241-C Tank Farm, south
of the 241-C-1 10 tank.

Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks or
spills resulting from waste transfers during jumper operations within the unit.

The diversion box is associated with the 241-C-301 Catch Tank and 241-C-Tank Farm. This unit
interconnects the 241-C-151 and 241-C-152 diversion boxes.

The last documented waste transfer for this site was in July 1985.

This unit has been isolated and weather covered.

Leak detection and air monitoring are performed continuously within the tank farm where this unit is
located.

1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

D-97
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Page 1

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and Liquid

Description: The diversion box transferred liquid waste from the processing plants to the tank farms. The
Part A Permit assumed that 50 pounds (23 kilograms) of lead shielding bricks may also be
stored in this diversion box.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Type: Chemicals

Category: Mixed

Physical State: Solid and liquid



RPP-35484, Rev. 1

Site Code: 241-C-153 Site Classification: Accepted

Description: This unit was used to transfer waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operation. Diversion box
contamination is estimated to be high in alpha, beta, and gamma. Chemical residues may be
present.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Dimensions:

Length: 10.36 Meters 34.00 Feet

Width: 2.74 Meters 9.00 Feet

Depth/Height: 3.20 Meters 10.50 Feet

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA treatment and storage units

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

D-98
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S-2-4
Yes

None
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Site Code: 241-C-153 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-99

Page 3



Site Code: 241-CR-151

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-CR-151, 241-CR-151 Diversion Box

Diversion Box
Inactive
200-PO-3

200E

Start Date: 1946
End Date:

Pipe Type:

The diversion box is an underground, reinforced concrete structure. Surface features include
concrete cover blocks and lifting bails.

The 241-CR-151 Diversion Box is located in the southern portion of the 241-C Tank Farm, adjacent
to the 244-CR Vault.

This covered diversion box is designed to contain leaks from transfers and drainage from
operations within the unit. This unit acts as a secondary containment for the transfer line jumper
connections.

This unit lies between the 241-CR-153 and the 241-CR-153 diversion boxes and the 244-CR vault.

The date of the last waste receipt to the C Farms was 1979. This unit may have been used after
1979 to transfer waste to the double shell units.

Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks from
transfers and drainage from operations within the unit. This unit has been isolated and weather
covered.

Leak detection and air monitoring are performed continuously within the tank farm where this unit is
located.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. DIVERSION BOX 241-C-151 STRUCTURAL CONCRETE PLAN AND SECTIONS MASTER,
H-2-41904.

D-100

01/09/2006

Page 1

Waste Information:
Type: Equipment

Category: Hazardous/Dangerous

Physical State: Solid

Description: It was estimated that approximately 50 pounds (23 kilograms) of waste lead was stored in this
unit.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Type: Chemicals

Category: Mixed



RPP-35484, Rev. 1

Site Code: 241-CR-151 Site Classification: Accepted

Physical State: Solid and liquid

Description: This unit was used for transfer of waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operation.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Unplanned Releases:

Release Name: UPR-200-E-81

Reported Date: 10/15/1969 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: A leak in a waste transfer line caused contaminated liquid to puddle on the surface of the soil

References: 1. F. A. Perkins and B. V. Snow, 10/15/69 Chemical Processing Division Radiation Occurrence
- 244-CR.

Dimensions:

Length: 13.11 Meters 43.00 Feet

Width: 7.92 Meters 26.00 Feet

Depth/Height: 4.88 Meters 16.00 Feet

Site Shape: Rectangle

References: 1. DIVERSION BOX 241-C-151 STRUCTURAL CONCRETE PLAN AND SECTIONS MASTER,
H-2-41904.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:
NPDES:
State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

D-101

Page 2

S-2-4
Yes

None



RPP-35484, Rev. 1

Site Code: 241-CR-151 Site Classification: Accepted

D-102

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



Site Code: 241-CR-152

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-CR-152, 241-CR-152 Diversion Box

Diversion Box
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1985

Pipe Type:

The diversion box is an underground, reinforced concrete structure. Surface features include
concrete cover blocks and lifting bails.

The 241-CR-152 Diversion Box is located in the southern portion of the 241-C Tank Farm,
northwest of the 244-CR Vault. It is attached to the 241-CR-153 Diversion Box.

This diversion box is designed to contain leaks from transfers and drainage from operations within
the unit. This unit acts as a secondary containment for transfer line jumper connections.

This unit is interconnected to both the 241-CR-151 diversion box and all the tanks of the 241-C
Tank Farm.

The last documented waste transfer for this site was in July 1985.

Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks from
transfers and drainage from operations within the unit. This unit has been isolated and weather
covered.

Leak detection and air monitoring are performed continuously within the tank farm where this unit is
located.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. DIVERSION BOX 241-CR-152 STRUCTURAL CONCRETE PLANS AND SECTIONS
CASCADE, H-2-41695.

D-103
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Page 1

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: This unit was used for transfer of waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operation.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Type: Equipment

Category: Hazardous/Dangerous



RPP-35484, Rev. 1

Site Code: 241-CR-152 Site Classification: Accepted

Physical State: Solid

Description: It is estimated that approximately 23 kilograms (50 pounds) of lead shielding may be stored in
each diversion box.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Dimensions:

Length: 3.96 Meters 13.00 Feet

Width: 10.06 Meters 33.00 Feet

Depth/Height: 3.66 Meters 12.00 Feet

Site Shape: Rectangle

References: 1. DIVERSION BOX 241-CR-152 STRUCTURAL CONCRETE PLANS AND SECTIONS
CASCADE, H-2-41695.

Regulatory Information:

Programmatic Responsibility

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

EM-30 Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-104
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S-2-4
Yes

None
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Site Code: 241-CR-152 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-105

Page 3



Site Code: 241-CR-153

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-CR-153, 241-CR-153 Diversion Box

Diversion Box
Inactive
200-PO-3

200E

Start Date: 1946
End Date: 1985

Pipe Type:

The diversion box is an underground, reinforced concrete structure. Surface features include
concrete cover blocks and lifting bails.

The 241-CR-153 Diversion Box is located in the southern portion of the 241-C Tank Farm,
northwest of the 244-CR Vault. It is attached to the 241-CR-152 Diversion Box.

This diversion box is designed to contain leaks from transfers and drainage from operations within
the unit. This unit acts as secondary containment for transfer line jumper connections.

This unit adjoins the 241-C-152 diversion box.

The last documented waste transfer for this site was in July 1985.

Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks from
transfers and drainage from operations within the unit. This unit has been isolated and weather
covered.

Leak detection and air monitoring are performed continuously within the tank farm where this unit is
located.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. DIVERSION BOX 241-CR-153 STRUCTURAL CONCRETE PLAN AND SECTIONS CASCADE,
H-2-41697.

D-106
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Page 1

Waste Information:
Type: Chemicals

Category: Mixed

Physical State: Solid and liquid

Description: This unit was used for transfer of waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operation.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Type: Equipment

Category: Hazardous/Dangerous



RPP-35484, Rev. 1

Site Code: 241-CR-153 Site Classification: Accepted

Physical State: Solid

Description: It was estimated that approximately 50 pounds (23 kilograms) of waste lead was stored in this
unit.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Dimensions:

Length: 11.28 Meters 37.00 Feet

Width: 3.96 Meters 13.00 Feet

Depth/Height: 3.35 Meters 11.00 Feet

Site Shape: Rectangle

References: 1. DIVERSION BOX 241-CR-153 STRUCTURAL CONCRETE PLAN AND SECTIONS
CASCADE, H-2-41697.

Regulatory Information:

Programmatic Responsibility

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

EM-30 Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-107
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S-2-4
Yes

None
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Site Code: 241-CR-153 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

D-108

Page 3
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-252 Site Classification: Accepted Page 1

Site Names: 241-C-252, 241-C-252 Diversion Box

Site Type: Diversion Box Start Date: 1946
Status: Inactive End Date: 1985
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The diversion box is an underground, reinforced concrete structure. Surface features include
Description: concrete cover blocks and lifting bails.

Location The diversion box is located in the northwest portion of the 241-C Tank Farm, west of tank
Description: 241-C-204.

Process Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks and
Description: spills from waste transfers and drainage during jumper operations within the unit.

Associated Diversion box 241-C-252 is associated with the 241-C-301 Catch Tank and the 241-C Tank Farm.
Structures: The unit interconnects diversion box 241-C-151 and the 241-C Tank Farm.

Site The last documented waste transfer for this site was in July 1985.
Comment:

Cleanup This unit has been sealed with weather proofing foam.
Activities:

Environmental Leak detection and air monitoring are performed continuously within the tank farm where this unit is
Monitoring located.
Description:

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
5. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
6. DIVERSION BOX 241-C-252 NOZZLE INFORMATION, H-2-2338, Rev 2.

Waste Information:
Type: Equipment

Category: Mixed

Physical State: Solid

Description: It is estimated that approximately 23 kilograms (50 pounds) of lead shielding may be stored in
each diversion box.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Type: Process Effluent
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Site Code: 241-C-252 Site Classification: Accepted

Category: Mixed

Physical State: Solid and liquid

Description: This unit was used to transfer waste solutions from processing and decontamination
operations. Volumes were variable according to specific plant operations. Radiological
contamination is expected to be high in alpha, beta, and gamma. It is estimated that
approximately 23 kilograms (50 pounds) of lead shielding may be stored in each diversion box.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Dimensions:

Length: 10.97 Meters 36.00 Feet

Width: 2.74 Meters 9.00 Feet

Depth/Height: 4.57 Meters 15.00 Feet

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. DIVERSION BOX 241-C-252 NOZZLE INFORMATION, H-2-2338, Rev 2.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:
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Site Code: 241-C-252 Site Classification: Accepted Page 3

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 241-C-801 Site Classification: Accepted Page 1

Site Names: 241-C-801, 241-C-801 Cesium Loadout Facility

Site Type: Process Unit/Plant Start Date: 1962
Status: Inactive End Date: 1976
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The site is a single story building located inside the 241-C Tank Farm. The upper portion of the
Description: building is constructed of prefabricated metal. The bottom 2.9 meters (9.5 feet) of the building is

constructed of concrete walls and foundations, approximately 0.3 meters (1 foot) thick. This part of
the structure is covered with earth. The main building sections include the loadout room, which is
9.8 by 4.3 by 6.1 meters (32 by 14 by 20 feet). The operating room, which is 4.3 by 3.7 by 6.1
meters (14 by 12 by 20 feet). A valve pit, measuring 2.4 by 2.1 by 2.4 meters (8 by 7 by 8 feet) is
located in the southwest portion of the building. A rollup door that allowed truck access to the High
Bay portion of the building. The High Bay occupies approximately half of the building and has a 5
ton capacity crane bridge. There are two dry wells associated with this building. One drywell is
located inside the tank farm fence, near the north wall of 801-C. The other dry well is located
approximately 23 meters (75 feet) north of the 801-C building, outside the tank farm fence.

Location The Cesium Loadout Facility is located in the northeastern portion of the 241-C Tank Farm.
Description:

Process Two tank farm underground storage tanks are associated with this facility. The 241-C-103 tank was
Description: used for cesium feed storage. Waste from this tank was pumped into the 801-C Loadout facility into

a truck mounted demineralizer. The demineralizer removed the cesium from the liquid waste and
retained it inside the shielded container. The cesium depleted waste was transferred to the
241-C-102 tank. The truck containing the cesium was transported offsite.

The 241-C Valve pit was installed in the upper level of the 241-C-801, Cesium Loadout Facility,
which received cesium-rich waste from tank 241-C-103. The waste was pumped through an ion
exchanger before being transferred to tank 241-C-102. The Cesium Loadout Facility was declared
inactive and isolated in September 2002.

Associated The 241-C-801 Facility is associated with the 241-C-102 and 241-C-103 tanks and two drywells.
Structures:

Site A visual inspection of the exterior revealed no deficiencies in 1982, based on SD-DD-FL-001. In
Comment: preparation for accepting responsibility of the 241-C-801 Cesium Loadout Facility building from

Bechtel Hanford, Inc., a Hazards Assessment was performed by CH2M Hill Hanford Group under
work package number 2E-99-01185/0 on October 25, 2000. No abnormal conditions were noted.
There are no storage tanks inside the 241-C-801 building.

Release There is a potential for chemical and radiological contamination in the associated process
Potential: equipment and facility structures.

Environmental Routine radiation surveys, airborne radionuclide monitoring, and visual inspections are performed at
Monitoring this facility.
Description:

References: 1. A. A. Crusselle and T. Romano, 7/82 Rockwell Retired Contaminated Facility Listing and
Description, SD-DD-FL-001.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
5. ARCHITECTURE FLOOR PLAN AND ELEVATIONS FOR THE CESIUM LOADOUT FACILITY,
H-2-4569.
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Site Code: 241-C-801 Site Classification: Accepted Page 2

6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. KW Owens, 7/1/84 Long Range Decommissioning Plan for Rockwell Hanford Operations Surplus
Facilities, RHO-WM-PL-10.
8. Mary Compau, 3/19/02 WIDS Updates for 241-SX-401, 241-SX-402, 241-C-801 and 241-A-431.
9. CR Webb, 4/16/02 Conversation with Jim Zach related to the 241-C-801 Cesium Loadout
Process.
10. Jim Zach, 4/16/02 241-C-801 WIDS Information.
11. J.J. Zach, 4/22/02 Control Decision Record for the 241-AX-IX, ITS1, 241-SX-401, 241-SX-402,
241-A-431 and 241-C-801 Facilities, RPP-6925, Rev 1.
12. Mary Compau, 8/1/05 New WIDS Sites Information.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Liquid

Start Date: 1962 End Date: 1976

Description: The unit is a radioactively contaminated structure. Contamination levels are estimated at 30
curies beta. There may be residual chemicals and radioactive material in processing
equipment and piping. There are no storage tanks inside this building. The drywell located
north of the building, outside the fence, is posted with Contamination Area signs.

References: 1. A. A. Crusselle and T. Romano, 7/82 Rockwell Retired Contaminated Facility Listing and
Description, SD-DD-FL-001.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. CR Webb, 4/16/02 Conversation with Jim Zach related to the 241-C-801 Cesium Loadout
Process.

Dimensions:

Length: 9.75 Meters 32.00 Feet

Width: 7.92 Meters 26.00 Feet

Depth/Height: 7.62 Meters 25.00 Feet

References: 1. A. A. Crusselle and T. Romano, 7/82 Rockwell Retired Contaminated Facility Listing and
Description, SD-DD-FL-001.
2. ARCHITECTURE FLOOR PLAN AND ELEVATIONS FOR THE CESIUM LOADOUT
FACILITY, H-2-4569.
3. KW Owens, 7/1/84 Long Range Decommissioning Plan for Rockwell Hanford Operations
Surplus Facilities, RHO-WM-PL-10.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: Inactive Contaminated Structure

Permitting

RCRA Part B Permit: No TSD Number:

RCRA Part A Permit: No Closure Plan: No

RCRA PermitStatus:

Septic Permit: 216/218 Permit: None

Inert LandFill: NPDES:
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Site Code: 241-C-801 Site Classification: Accepted

State Waste
Discharge Permit:Air Operating Permit: No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apwids0l\widsimg\200E\0771\0771_01.jpg DateTaken: 04/02/2001

Description: Photo shows the 241-C-801 building, looking northwest.

Pathname: \\apwids0l\widsimg\200E\0771\0771_02.JPG DateTaken: 04/17/2002

Description: Photo shows the 241-C Tank Farm fence and the 241-C-801 building. The drywell riser is directly adjacent
to the tank farm fence. It is posted with a Contamination Area sign and has a metal lid covering the riser
opening.
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Pathname: \\apwids0l\widsimg\200E\0771\0771_03.JPG

Description: Photo shows the 241-C-801 building inside the 241-C Tank Farm fence.

DateTaken: 04/17/2002
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 216-C-8 Site Classification: Accepted Page 1

Site Names: 216-C-8, 271-CR Crib, 216-C-8 Crib, 216-C-8 French Drain

Site Type: French Drain Start Date: 1962
Status: Inactive End Date: 1965
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site In June 2001, the crib location was no longer marked or posted. The area was recently covered
Description: with gravel during road construction in the vicinity of 7th Street and Buffalo Ave.

Location The site is located southeast of the 241-C Tank Farm, outside the tank farm perimeter fence.
Description:

Process The site received radioactively contaminated ion exchange waste from the 271-CR Building
Description:

Associated The site is associated with the 271-CR building.
Structures:

Site The start date was June 1962 and the end date was June 1965. The unit is composed of a
Comment: 1.8-meter (6-feet) diameter by 2.4-meter (8-feet) long concrete culvert, placed vertically 1.2 meters

(4 feet) below grade. The culvert is filled with gravel. It was placed into a 2.4-meter (8-feet) diameter
by 4.9-meter (16-feet) deep excavation. A 5 centimeter (2 inch) diameter steel vent pipe was placed
vertically through the center of the culvert and extended 1 meter (3 feet) above the surface. The
above grade portion of the pipe has been removed. An underground feed pipe entered near the top
of the culvert.

Cleanup The crib surface was stabilized in April 1991. It was surveyed and posted as an Underground
Activities: Radioactive Material in 1992.

References: 1. E. Doud, 10/22/59 Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid
Waste Disposal Sites, HW-55176 Part VI.
2. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
3. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
4. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
5. Hayward, W.M., 1992 Internal Memo, Surveillance and Maintenance Summary.,
85100-92-WMH-029.
6. S.M. McKinney, 12/06/94 Status of Outdoor Radiological Contamination at the Hanford Site,
WHC-SP-1 149.

Waste Information:
Type: Process Effluent Amount: 10,000.00

Category: Mixed Units: Liters

Physical State: Liquid

Description: The site received the ion exchange waste from the 271-CR Building. The waste volume is
unknown. The site contains less than 10 curies total beta.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:
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Site Code: 216-C-8 Site Classification: Accepted

Depth/Height: 2.44 Meters 8.00 Feet

Diameter: 1.83 Meters 6.00 Feet

References: 1. E. Doud, 10/22/59 Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid
Waste Disposal Sites, HW-55176 Part VI.

Field Work:

Type: Radiation Survey

BeginDate: 02/25/1994 FieldCrew: Eggemyer

End Date: 02/25/1994

Purpose: rountine survey

Radiation Survey Identification: 146223

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Max Value: 2000

Max Value Units: Disintegrations Per Minute (d/m)

Average Value: 0

Type: Site Walkdown

BeginDate: 06/05/2001 FieldCrew: DF Pedersen

End Date: 06/05/2001

Purpose: Verification

Comment: The crib is no longer marked or posted.

References: 1. DF Pedersen, 6/5/01 Site Visit SE of 241-C Tank Farm.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: Waste Disposal Unit

Permitting

RCRA Part B Permit: No TSD Number:

RCRA Part A Permit: No Closure Plan: No

RCRA PermitStatus:

Septic Permit: 216/218 Permit: Yes

Inert LandFill: NPDES:

State Waste
Air Operating Permit: No Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)

TPA Appendix:
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Site Code: 216-C-8 Site Classification: Accepted

Images:

Pathname: \\apwids0l\widsimg\200E\0460\0460_01.jpg DateTaken: 06/06/2001

Description: Photo shows the SE side of the 241-C Tank Farm (looking south). It has been recently covered with gravel.
The 216-C-8 Crib is not marked.

Pathname: \\apwids0l\widsimg\200E\0460\0460_02.jpg

Description: Photo shows the area covered with fresh gravel.

D-117

DateTaken: 06/06/2001

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 218-E-12A Site Classification: Accepted Page 1

Site Names: 218-E-12A, 200 East Dry Waste No. 12A

Site Type: Burial Ground Start Date: 1953
Status: Inactive End Date: 1967
Operable Unit: 200-SW-2

Hanford Area: 200E Pipe Type:

Site The site contains 28 burial trenches that have been backfilled and surface stabilized. The site is
Description: marked with concrete AC-540 markers and posted "Underground Radioactive Material." The area

of the burial ground is 10.5 hectares (26 acres).

Location The site is located northwest of the 241-C Tank Farm and south of 218-E-12B Burial Ground.
Description:

Site Several trenches contain acid-soaked radioactive waste that is buried shallowly. Early practices
Comment: required the process operator to make the initial cover by hand shovel.

Cleanup The original stabilization in 1979 and 1980 filled in areas of subsidence and added dirt to areas with
Activities: inadequate backfill. This burial ground is one of the original trial sites for stabilization techniques.

Biobarriers included polyethylene liners and ureabor. The site was interim stabilized again in 1994
with 46 to 61 centimeters (18-24 inches) of uncontaminated backfill. Some areas received more
backfill. Contaminated soil northeast of the burial ground was scraped and consolidated on east
end of the burial ground prior to interim stabilization. In 2005, portions of the burial ground, where
reoccurring contamination was identified, were covered with biobarrier material and gravel.

Environmental A surface radiological survey is done annually.
Monitoring
Description:

References: 1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. S. M. O'Toole, 9/10/80 Annual Stabilization Status Report, Eng.Ord.# D0101 ER0107.
3. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
4. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
5. SMITH, D.L., 1994 218-E-12A Interim Stabilization Final Report., CNN: 003245.
6. W.M. Hayward, 1/27/95 RARA FY 1994 Summary Report, BHI-00141.
7. Markes, B.M., S.M. McKinney, 12/15/95 Routine Environmental Monitoring Schedule, Calendar
Year 1996, WHC-SP-0098-7.
8. 4/1/64 As Built Dry Waste Burial Site 218-E-12A, H-2-32560.
9. SM McKinney, 4/19/05 Quarterly Environmental Radiological Survey Summary, First Quarter
2005, HNF-SP-0665-56.

Waste Information:
Type: Misc. Trash and Debris Amount: 15,249.00

Category: Mixed Units: Cubic Meters

Physical State: Solid

Description: Trenches 1 through 3, 12 through 14, and 17 through 25 contain predominately dry waste
packaged in cardboard boxes and plastic bags. Trenches 4 through 11, 15 through 16, and 26
through 28 contain predominantly acid-soaked material. Specific contents of Trench 28 are
unlisted. A waste inventory logbook dated March 24, 1960 to February 16, 1961 documents
burials of tank farm dip tubes, an impact wrench, contaminated cable, jumpers, animal
carcasses from 108-F and an offsite shipment of depleted uranium
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Site Code: 218-E-12A

Unplanned Releases:

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

Unplanned Relea

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

UPR-200-E-30

4/20/61 Occurance Report #:

4/20/61 Ref. Site Code:

4/20/61

A burial box collapsed during backfilling, spreading contamination with readings up to 500
rad/hour.

1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
ses:

UPR-200-E-24

06/17
06/17

/60

/60

Occurance Report #:

Ref. Site Code:

06/17/60
A burial box collapse caused spotty contamination for a distance of about 3.2 kilometers (2
miles) around the burial ground. Radiological readings at the trench measured 2,000
millirad/hour and 30 millirad/hour at the edge of the burial ground.

1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:

Length: 362.10 Meters 1,188.00 Feet

Width: 12.19 Meters 40.00 Feet

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-40 Confirmed By Program: Yes

DOE Division: ERD - Environmental Restoration Division
Responsible
Contractor/Subcontractor: FH-CP. Fluor Hanford, Inc. - Central Plateau Remediation Project.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: Waste Disposal Unit

The Following Site(s) Were Consolidated With This Site:

Site Names: UPR-200-E-30, Contamination Within 218-E-12A, UN-200-E-30

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit: No TSD Number:

RCRA Part A Permit: No Closure Plan: No
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Site Classification: Accepted

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. J. D. Anderson, D. C. McCann, B. E. Poremba, 5/91 Summary of Radioactive Solid Waste
Received in the 200 Areas during Calendar Year 1990, WHC-EP-01 25-3.
3. 1960 200 Area Waste Burial Grounds logbook, Inventory Summary Sheets dated 1958 to
1964 (copied from logbook found in Records Holding Area Box 85617), Box 85617.
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Site Code: 218-E-12A Site Classification: Accepted

RCRA PermitStatus:

Septic Permit:

Inert LandFill:
216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)
C

Remediation and Closure

ResidualWaste:
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None

Images:

Pathname: \\apwidsOl \widsimg\200E\0580\0580_01.J PG DateTaken: 09/10/1996

Description: 1996 Flyover Aerial photo showing the stabilized burial ground and the borrow area.

Pathname: \\apwidsOl \widsimg\200E\0580\0580_02.jpg DateTaken: 03/10/1967

Description: Photo number 0670820-10cn shows an open trench in 218-E-12A and some open trenches in the southern
portion of 216-E-12B.
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 244-CR VAULT Site Classification: Accepted Page 1

Site Names: 244-CR VAULT, 244-CR Vault (See Subsites)

Site Type: Receiving Vault Start Date: 1946
Status: Inactive End Date: 1988
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site This vault is an underground, reinforced concrete structure. It is a two-level, multi-cell structure
Description: (cells 1, 2, 3 and 11). The lower cell contains the process vessels. Upper cells contain piping and

equipment. The structure is constructed with concrete cover blocks which, when removed, allow
access to the upper cells. The lower cells contain four process vessels: TK-CR-001, TK-CR-01 1,
TK-CR-002, and TK-CR-003 (see subsites).

Location This unit is located in the southern portion of the 241-C Tank Farm, southeast of the 241-CR-151
Description: Diversion Box.

Process The receiver was used for interim storage and processing operations of 241-C Tank Farm. It had
Description: the capacity to add chemicals, mix solutions and cool the tank contents. Waste was also received

from the Hot Semiworks Facility. The 244-CR-003 Tank in the 244-CR Vault is used for the interim
storage of salt well waste from 241-C Tank Farm.

Associated The associated structures include the 241-C Tank Farm and the Hot Semiworks operations.
Structures:

Site The last documented waste transfer for this site was in 1988. Tank 244-CR-003 was still being
Comment: used for salt well waste interim storage. The CR Vault was used in 1999 to support C Tank Farm

jet pumping before it is permanently decommissioned.

Cleanup In 1996, the above ground piping and instrument cabinets were removed and the areas were
Activities: resurfaced with crushed rock.

Release This unit is designed to contain leaks from transfers and drainage from operations within the unit.
Potential: It was sealed in 1996 to prevent rodent intrusion.

Environmental Each process vessel vault is equipped with a sump. If the sump probe detects a leak, a signal is
Monitoring sent to a transmitter. Pumping operations protected by that section of the master shutdown
Description: circuitry are shut down immediately.

In 1996, the site was stabilized by removing above ground piping and instrument cabinets, sealing
the cell cover blocks with polyurethane, and resurfacing the area with six inches of crushed rock.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. B. M. Hanlon, 11/90 Tank Farm Surveilance and Waste Status Summary Report for July 1990,
WHC-EP-0182-28.
5. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
6. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
7. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
8. Olaf Rasmussen - Lockheed Martin Hanford, 12/16/96 Hanford Reach Article: CR Vault Site
Comes Clean - From Contamination Suits to Street Clothes.
9. C.E. Leach, 6-11-98 Updates for WIDS.
10. Alan Carlson, 4/20/05 244-CR Vault Liquid Level Assessment and Video Inspection Completion
Report, RPP-RPT-24257.
11. PF Kison, 5/17/02 Status of Facilities and Waste Transfer Lines with Single Shell Tank Farms,
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Site Code: 244-CR VAULT Site Classification: Accepted Page 2

RPP-10466, Rev 1.

SubSites:
SubSite Code: 244-CR VAULT:1

SubSite Names: 244-CR VAULT:1, 244-CR-TK-001, 244-CR-001 Tank and Sump

Classification : Accepted

Description: 244-CR-001 is a 189,250 liter (50,000 gallon) tank located in a 6.7 meter (22 foot) by 7.9 meter
(26 foot) by 8.8 meter (29 foot) cell (cell 1) within the 244-CR Vault. The concrete cell has a
170 liter (45 gallon) capacity sump.

The 244-CR Vault and associated tanks and cells were used as the uranium sludge recovery
and distribution vault for the 241-C Tank Farm. CR Vault was also used for the interim storage
and transfer of waste from B-Plant, PUREX and Hot Semi-Works. Tank 244-CR-001 was the
slurry accumulator, receiving waste from the C Farm tanks. The slurry was processed with
nitric acid. In 2002, the tank was estimated to contain 7,570 liters (2,000 gallons) of waste
solids from the Uranium Recovery Program. In 2005, the tank contained 5,197 liters (1,375
gallons) of liquid and sludge. Cell #1 contained 291 liters (77 gallons) of liquid.

References: 1. R.G. Stickney, 4-29-98 Authorization Basis Status Report (Miscellaneous TWRS Facilities,
Tanks and Components), HNF-2503.
2. Alan Carlson, 4/20/05 244-CR Vault Liquid Level Assessment and Video Inspection
Completion Report, RPP-RPT-24257.
3. PF Kison, 5/17/02 Status of Facilities and Waste Transfer Lines with Single Shell Tank
Farms, RPP-10466, Rev 1.

SubSite Code: 244-CR VAULT:2

SubSite Names: 244-CR VAULT:2, 244-CR-TK-002, 244-CR-002 Tank and Sump

Classification : Accepted

Description: 244-CR-001 is a 56,775 liter (15,000 gallon) tank located in a 4.9 meter (16 foot) by 6.0 meter
(20 foot) by 5.79 meter (19 foot) cell (cell 2) within the 244-CR Vault. The concrete cell has a
170 liter (45 gallon) capacity sump.

The 244-CR Vault and associated tanks and cells were used as the uranium sludge recovery
and distribution vault for the 241-C Tank Farm. CR Vault was also used for the interim storage
and transfer of waste from B-Plant, PUREX and Hot Semi-Works. Tank 244-CR-002 was the
blending tank, mixing waste from the 244-CR-001 with nitric acid. In 2002, the tank was
estimated to contain 5,678 liters (1,500 gallons) of waste solids from the Uranium Recovery
Program. In 2005, the tank contained 2,846 liters (753 gallons) of liquid and sludge. Cell 2
contained 5,579 liters (1,476 gallons) of liquid and sludge.

References: 1. R.G. Stickney, 4-29-98 Authorization Basis Status Report (Miscellaneous TWRS Facilities,
Tanks and Components), HNF-2503.
2. Alan Carlson, 4/20/05 244-CR Vault Liquid Level Assessment and Video Inspection
Completion Report, RPP-RPT-24257.
3. PF Kison, 5/17/02 Status of Facilities and Waste Transfer Lines with Single Shell Tank
Farms, RPP-10466, Rev 1.

SubSite Code: 244-CR VAULT:3

SubSite Names: 244-CR VAULT:3, 244-CR-TK-003,

Classification : Accepted

Description: 244-CR-003 is a 56,775 liter (15,000 gallon) tank located in a 4.9 meter (16 foot) by 6.0 meter
(20 foot) by 5.79 meter (19 foot) cell (cell 3) within the 244-CR Vault. The concrete cell has a
170 liter (45 gallon) capacity sump.

The 244-CR Vault and associated tanks and cells were used as the uranium sludge recovery
and distribution vault for the 241-C Tank Farm. CR Vault was also used for the interim storage
and transfer of waste from B-Plant, PUREX and Hot Semi-Works. Tank 244-CR-003 was a
blending tank, mixing waste from the 244-CR-001 with nitric acid. In 2002, the tank was
estimated to contain 15,973 liters (4,200 gallons) of saltwell waste with an unknown amount of
solids. In 2005, the tank contained 8,112 liters (2,146 gallons) of liquid and sludge. Cell 3
contained 6,709 liters (1,775 gallons) of liquid and sludge. 244-CR-003 was the last active tank
in the CR Vault. The tank had been available to be used for saltwell pumping of the C Tank
Farm.

References: 1. R.G. Stickney, 4-29-98 Authorization Basis Status Report (Miscellaneous TWRS Facilities,
Tanks and Components), HNF-2503.
2. Alan Carlson, 4/20/05 244-CR Vault Liquid Level Assessment and Video Inspection
Completion Report, RPP-RPT-24257.
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Site Code: 244-CR VAULT Site Classification: Accepted

3. PF Kison, 5/17/02 Status of Facilities and Waste Transfer Lines with Single Shell Tank
Farms, RPP-10466, Rev 1.

SubSite Code: 244-CR VAULT:4

SubSite Names: 244-CR VAULT:4, 244-CR-TK-011, 244-CR

Classification : Accepted

Description: 244-CR-011 is a 189,250 liter (50,000 gallon) tank located in a 6.7 meter (22 foot) by 7.9 meter
(26 foot) by 8.8 meter (29 foot) cell (cell 11) within the 244-CR Vault. The concrete cell has a
170 liter (45 gallon) capacity sump.

The 244-CR Vault and associated tanks and cells were used as the uranium sludge recovery
and distribution vault for the 241-C Tank Farm. CR Vault was also used for the interim storage
and transfer of waste from B-Plant, PUREX and Hot Semi-Works. Initially, tank 244-CR-01 1
acted as a process pump tank for the transfer of processed waste from the CR Vault to the
diversion station for transfer to the Uranium Recovery facility or other operations. In 2002, the
tank was estimated to contain132,475 liters (35,000 gallons) of supernate and rainwater. In
2005, 15,082 liters (3,990 gallons) of sludge was reported. No liquid volume was remaining in
the tank. Cell 11 contained 27,639 liters (7,312 gallons) of liquid and sludge.

References: 1. R.G. Stickney, 4-29-98 Authorization Basis Status Report (Miscellaneous TWRS Facilities,
Tanks and Components), HNF-2503.
2. Alan Carlson, 4/20/05 244-CR Vault Liquid Level Assessment and Video Inspection
Completion Report, RPP-RPT-24257.
3. PF Kison, 5/17/02 Status of Facilities and Waste Transfer Lines with Single Shell Tank
Farms, RPP-10466, Rev 1.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Liquid

Description: The unit contained the following wastes: metal waste, first cycle waste, B Plant
decontamination waste, PUREX fission product waste, uranium recovery sluicing waste,
coating waste, radioactive condensates, sink wastes, REDOX spent solvent waste, other
REDOX waste, PUREX organic wash waste, PUREX acid process waste, PUREX spent solvent
waste, strontium recovery waste, and critical mass laboratory waste.

References: 1. D. B. Erb, 5/4/93 Semiworks Source Aggregate Area Management Study Report,
DOE/RL-92-18.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Unplanned Releases:

Release Name: UPR-200-E-27

Reported Date: 1960 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: On November 1, 1960, unplanned release UPR-200-E-27 occurred during work in the 244-CR
Vault. Winds spread contaminated particles from the vault generally in an eastern direction and
out several hundred feet beyond the perimeter fence. The contamination had unknown levels
of beta/gamma contamination.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
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Site Code: 244-CR VAULT

Unplanned Releases:

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

Unplanned Relea

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

Unplanned Relea

Release Name:
Reported Date:

Begin Date:

End Date:

Description:

References:

UPR- 200-E-99

Occurance Report #:

Ref. Site Code:

Unplanned release UPR-200-E-99 occurred when a portion of the ground surface surrounding
the 244-CR Vault became contaminated during the numerous piping changes associated with
that facility. The actual date of the occurrence is unknown, however it was established as a site
in September 1980. The site was decontaminated during the summer of 1981 and released
from zone posting. There are no separate barriers surrounding the vault. It is located inside
the 241-C Tank Farm.

1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
ses:

UPR-200-E-107

1952 Occurance Report #:

Ref. Site Code:

On November 26, 1952, unplanned release UPR-200-E-107 occurred during a transfer pump
installation at the 244-CR-001 Tank. Waste was discharged to the ground before the pump
could be shut off.

1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
ses:

Occurrence Report - Skin Contamination

8/20/96

8/19/96

Occurance Report #: RL--WHC-TANKFARM-1996-0063

Ref. Site Code:

8/19/96

On August 19, 1996, a group of workers were assigned to cut and cap several abandoned
pipes on and in the 011-CR Sample Pit on the west side of 244-CR Vault. At 1900 hours, a
pipefitter completed cutting off a water pipe that had protruded from the top of the pit. A Health
Physics Technician (HPT) performed a smear sample of the interior of the cut pipe. The smear
read 200 mrad. The HPT immediately stopped all work and began a detailed survey of the
pipefitter's outer Personnel Protective Equipment (PPE). Contamination was found on the
sleeve of the PPEs reading 70,000 dpm beta/gamma, no alpha, and on the ankle area reading
3,000 dpm beta/gamma.

Dose readings to determine contaminated areas were not possible because of the high ambient
dose readings near the pit. The HPT determined that the pit cover was contaminated at levels
exceeding 1,000,000 dpm beta/gamma, no alpha. The workers were able to decontaminate all
of the area except the six foot by ten foot pit cover down to 1,000 dpm or less. The pit cover
was sealed in sheet plastic and posted as a High Contamination Area.

1. K. J. Freeman - Westinghouse Hanford Company, 8/22/96 Occurrence Report - CR Vault,
RL--WHC-TANKFARM-1996-0063.

Dimensions:

Length: 31.09 Meters 102.00 Feet

Width: 7.92 Meters 26.00 Feet

Depth/Height: 17.07 Meters 56.00 Feet

Site Shape: Rectangle

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.

Regulatory Information:
Programmatic Responsibility
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Site Code: 244-CR VAULT

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

Site Classification: Accepted

EM-30 Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Yes
Yes

Air Operating Permit: No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Ecology

Treatment,

B

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:
NPDES:
State Waste
Discharge Permit:

Tri-Party Agreement

Storage and Disposal (TSD)

Remediation and Closure

ResidualWaste:
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S-2-3
No

None

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



Site Code: 244-CR-WS-1

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

244-CR-WS-1, 244-CR French Drain

French Drain
Inactive
200-PO-3

200E

01/09/2006

Page 1

Start Date:
End Date:

Pipe Type:

The unit is a french drain, It is covered and partially filled with gravel.

The drain is located on the south side of the 291-CR Ventilation Building stack, inside the 241-C
Tank Farm fence.

This drain received condensate from the 291-CR Stack, plenum chamber exhaust fans and the
plenum inlet.

The structure is associated with the 291-CR ventilation building.

The unit was constructed in 1952 and is made of vitrified clay. According to a 1996 telephone
conversation with Rich Rodriquez, Production Control, the site is no longer in service.

1. J. W. Schmidt, 2/1/93 WIDS Site Addition, site 244-CR-WS-1.
2. Heat and Vent Ductwork Plan to Filter and Stack - Building 291-CR., H2-33278.
3. Piping Underground Process Plans - Building 241-CR, 244-CR., H-2-41414.
4. Condensate Drain Lines Stack - Fans Building 291-CR., H2-99154.
5. J.G. Lucas, 10/8/96 Phone interview between Rich Rodriquez (Lockheed Martin) and Jon Lucas
(SAIC). RE: Status of French Drain.

Waste Information:
Type: Water

Category: Nondangerous/nonradioactive

Physical State: Liquid

Description: This unit received condensate from the 291-CR Stack, the plenum chamber exhaust fans and
the plenum inlet.

References: 1. Condensate Drain Lines Stack - Fans Building 291-CR., H2-99154.
2. J.G. Lucas, 10/8/96 Phone interview between Rich Rodriquez (Lockheed Martin) and Jon
Lucas (SAIC). RE: Status of French Drain.

Dimensions:

Diameter: 0.61 Meters 2.00 Feet

Site Shape: Circle

References: 1. J. W. Schmidt, 2/1/93 WIDS Site Addition, site 244-CR-WS-1.
2. Condensate Drain Lines Stack - Fans Building 291-CR., H2-99154.

Regulatory Information:
Programmatic Responsibility
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Site Code: 244-CR-WS-1

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

Site Classification: Accepted

EM-30 Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Yes

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Permitting

TSD Number:
Closure Plan:

216/218 Permit:
NPDES:
State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None



Site Code: 2607-EG

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

2607-EG

Septic Tank
Active
200-PO-3

200E

Start Date: 1953
End Date:

Pipe Type:

Site Names:

Site Type:
Status:
Operable Unit:

Hanford Area:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

Waste Information:
Type: Sanitary Sewage

Category: Nondangerous/nonradioactive

Physical State: Liquid

Description: The current flow rates to Septic Tank 2607-EG are unknown. However, the 2607-EG septic
system received sanitary sewer effluent from the 271-CR Building at a rate of 6 cubic feet (0.2
cubic meters) per day in 1987.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CHG. CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

D-128
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Page 1

The 2607-EG Septic Tank is marked by a large diameter, vertical concrete pipe and receives
sanitary wastewater and sewage from the 271-CR Building. The associated drain field has a
capacity of 619 gallons (2,350 liters) per day.

This unit lies southeast of the 241-C Tank Farm and northeast of the 271-CR Building. The system
is located in a radiation zone.

The 2607-EG Septic Tank and associated drain field are designed to accept sanitary sewer effluent
from the 271-CR Building.

The 2607-EG Septic Tank is associated with the 241-C Tank Farm and the 271-CR Building.

The 2607-EG septic system is listed in the TPA Appendix B under Operable Unit 200-PO-3;
however, it is not specifically listed in the Part A Permit Application. The 2607-EG septic system is
scheduled to be abandoned in the year 1999. This unit was replaced in 1972.

1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501.
5. Bovey Northwest, Inc., 3/96 200 and 600 Areas Sanitary Wastewater Master Plan,
WHC-SD-LL-SP-001, Rev 0.
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Site Code: 2607-EG

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
No

Site Classification: Accepted Page 2

Yes

Permitting

TSD Number:
Closure Plan: No

216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)
TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

D-129

Site Hazards:

Hazard Type: Radiological Status: Converted Date: 10/13/1997

Description: Radiological Hazards
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 200-E-115 Site Classification: Accepted Page 1

Site Names: 200-E-1 15; Contamination Area East of 241-C Tank Farm

Site Type: Unplanned Release Start Date:
Status: Inactive End Date:
Operable Unit: 200-UR-1

Hanford Area: 200E Pipe Type:

Site The site had been a posted Contamination Area surrounded with light posts and chains. Large
Description: weeds were growing inside the posted area and there are several radiation flags visible inside the

posted area. In June 2004, the site was stabilized with a bio-barrier and gravel. The area was
reposted as an Underground Radioactive Material area.

Location The site is located east of the 241-C Tank Farm, south of 8th Street, across an unnamed gravel
Description: road.

Associated The site may be related to UPR-200-E-91.
Structures:

Site The site was submitted to WIDS as a Discovery Site in October 2000. No radiological survey could
Comment: be found to provide information about the radiological conditions inside the posted area. It was

assumed and later confirmed, that the area had been posted by the East Tank Farm Radiological
Control group. They stated that they do routine perimeter surveys of miscellaneous posted areas
but do not go inside the areas. A review of underground pipeline locations does not indicate a
pipeline at this location. In 1980, a larger area of posted contamination had been located in this
same vicinity (see sitecode UPR-200-E-91). In 1981, the contaminated soil was removed and
buried in a depression north of the 216-A-24 Crib. The area was released from radiological posting
in 1981. Since so much time has passed, it is difficult to determine if the two areas are related.

The Environmental Surveillance radiological control group identified contaminated vegetation inside
the posted Contamination Area east of 241-C Tank Farm. In January 2001, the contaminated
tumbleweeds were removed. A radiological survey done in September 2002 found additional, new
growth contaminated tumbleweed reading 350 counts per minute and small dried tumbleweeds
reading 200 counts per minute. It was recommended the site be surface stabilized, including a
biobarrier.

Cleanup In June 2004, the site was stabilized with a bio-barrier and gravel. The site was reposted as
Activities: Underground Radioactive Material area by the Fluor Hanford Biological Control group.

Environmental The East Tank Farm Radiological Control group does a quarterly perimeter survey of the site. In
Monitoring September 2001, the Fluor Hanford Environmental Surveillance group began to do surveillance of
Description: the site, including areas inside the posted area.

References: 1. CR Webb, 10-9-00 Interview with Dave Phipps related to Miscellaneous Posted Radiological
Areas in 200 East and 200 West Area.
2. CR Webb, 10-16-00 Telephone Conversation with Mike Murphy related to Routine Perimeter
Surveys of Posted Contamination Areas.

Waste Information:
Type: Soil
Category: Radioactive

Physical State: Solid

Description: The contamination consisted of contaminated soil specks and contaminated vegetation .
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Site Code: 200-E-115 Site Classification: Accepted

References: 1. CR Webb, 10-9-00 Interview with Dave Phipps related to Miscellaneous Posted Radiological
Areas in 200 East and 200 West Area.

Dimensions:

Length: 12.19 Meters 40.00 Feet

Width: 10.06 Meters 33.00 Feet

Comments: Site dimensions calculated from Arcview mage.

Field Work:

Type: Site Walkdown

BeginDate: 10/30/2000 FieldCrew: CR Webb

End Date: 10/30/2000
Purpose: Verification

Comment: After discussing the area with the Environmental Surveillance group, a site visit was
done. The posted Contamination Area was found east of the 241-C Tank Farm. A visual
estimate determined the site measures approximately 9 meters by 9 meters (30 feet by
30 feet). There is vegetation growing inside the posted area and there are several
radiation flags visible inside the posted area.

Site Cover: Moderate Vegetation

Site Accessible: Yes Site Found: Yes

Soil Discoloration: No Debris Visible: No
Vegetation Type: Other Noxious Weeds

Comment: There are tall, bushy weeds growing inside the posted area.

References: 1. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.
2. CR Webb, 10-9-00 Interview with Dave Phipps related to Miscellaneous Posted Radiological
Areas in 200 East and 200 West Area.

Type: Radiation Survey

BeginDate: 01/12/2001 FieldCrew: Calvin Nelson

End Date: 09/17/2001

Purpose: Environmental Surveillance

Comment: In January 2001, contaminated tumbleweeds (maximum 500 counts per minute) were
removed from the site and placed into a regulated compactor. In September 2001, 500
counts per minute (4000 counts per minute per 100 square centimeters) was found in the
soil.

Radiation Survey Identification: SS256947

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Contaminated tumbleweeds removed from Contamination Area

Max Value: 500

Max Value Units: Counts Per Minute (c/m)

Radiation Survey Identification: SS259202

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Contaminated soil inside posted Contamination Area

Max Value: 500

Max Value Units: Counts Per Minute (c/m)

Type: Radiation Survey

BeginDate: 09/20/2002 FieldCrew: Larry Corgetelli

End Date: 09/20/2002

Purpose: Environmental Surveillance

Comment: Contaminated vegetation identified. Recommended the site be covered with a bio-barrier
and stabilized.

Radiation Survey Identification: SS261862
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Site Code: 200-E-115 Site Classification: Accepted

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

EM-30

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Unplanned Release Unit

Permitting

TSD Number:
Closure Plan:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Growing large green tumbleweed

Max Value: 350

Max Value Units: Counts Per Minute (c/m)

Type: Radiation Survey

BeginDate: 09/20/2004 FieldCrew: Larry Corgetelli

End Date: 09/20/2004

Purpose: Environmental Surveillance

Comment: Area posted as Underground Radioactive Material Area. Site was stabilized in June
2004. No contamination above background levels was found.

Radiation Survey Identification: SS267801

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Survey of stabilized 200-E-1 15

Max Value: 100

Max Value Units: Counts Per Minute (c/m)

No

None
No

No
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Site Code: 200-E-115 Site Classification: Accepted

D-133

Page 4

Images:

Pathname: \\apwidsOl \widsimg\200E\4454\4454_0 1.jpg DateTaken: 10/31/2000

Description: Photo shows the posted Contamination Area east of the 241-C Tank Farm. A dense amount of growing
vegetation is seen inside the radiation zone chained boundaries.

Pathname: \\apwidsOl \widsimg\200E\4454\4454_02.jpg DateTaken: 10/31/2000

Description: Photo shows the vegetation and radiation flags inside the posted Contamination Area.

Pathname: \\apwids0l\widsimg\200E\4454\4454_03.JPG DateTaken: 06/24/2004

Description: Photo shows the site after it was surface stabilized and covered with gravel.

Pathname: \\apwidsOl \widsimg\200E\4454\4454_04.jpg DateTaken: 02/01/1981

Description: Photo shows the north side of 241-C tank farm after the surface contamination associated with
UPR-200-E-91 was scraped. (looking east)

Pathname: \\apwids0l\widsimg\200E\4454\4454_05.jpg DateTaken: 02/01/1981

Description: Photo shows the area north of 241-C tank farm in 1981, after UPR-200-E-91 was scraped (looking west).
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 200-E-133 Site Classification: Accepted Page 1

Site Names: 200-E-133, Contaminated Soil at C Farm, Contaminated Soil at 241-C Tank Farm

Site Type: Unplanned Release Start Date: 1946
Status: Inactive End Date:
Operable Unit: 200-PO-3

Hanford Area: 200E Pipe Type:

Site The site is the soil inside and adjacent to the chain link fence that surrounds the 241-C Tank Farm.
Description: Various radiological postings and warning signs are attached to the chain link fence. The interior of

the tank farm complex is covered with gravel. Many risers and monitoring devises for the
underground structures are visible on the surface. The individual unplanned releases associated
with the 241-C Tank Farms are not separately marked or posted. Occasionally, radioactive
contamination is found adjacent to the outside of the tank farm fence, resulting in a contamination
zone extension around the tank farm perimeter. These areas are also part of this site.

Location The 241-C Tank Farm is located at the intersection of 7th Street and Buffalo Ave. in 200 East Area.
Description:

Associated The site is associated with UPR-200-E-16, UPR-200-E-27, UPR-200-E-68, UPR-200-E-81,
Structures: UPR-200-E-82, UPR-200-E-107, UPR-200-E-118, UPR-200-E-136, and UPR-200-E-137. Most of

these sites are listed in TPA Appendix B as TSD-associated sites, and are to be addressed with the
closeout of the tank farm TSD. As such, site 200-E-133 is also a TSD-associated site.

Site This WIDS site was created in an effort to consolidate and simplify the management of multiple
Comment: separate Unplanned Release entries. Several poorly defined unplanned releases have occurred at

the 241-C Tank Farm over the years. This site, encompassing all the individual UPRs and
otherwise contaminated soil, is defined as the soil inside and adjacent to the chain link fence
surrounding the 241-C Tank Farm.

The associated unplanned releases will be submitted for Reclassification to Rejection and
consolidated with this site. See the linked WIDS summary reports for specific unplanned release
information, including references.

Cleanup Varied levels of remediation were done on individual surface releases at the time they occurred.
Activities: Underground tank releases determined from waste level variations and dry well readings were

documented and actions were taken to isolate the leaking waste.

Release The exact extent (horizontal and vertical) of the soil contaminated by unplanned releases that
Description: occurred within this farm complex over the years are not known. Some of the single shell tanks

have leaked to the soil below the tank farm. Other releases spread contamination to the surface
soil surrounding the tanks.

Release Drywell (30-05-07) has very high Cs-1 37 activity near the base of tank 241-C-1 05 and below. The
Potential: high activity appears to begin near 9 meters (30 fee) below ground surface, well above the base of

the tank. The gamma activity was found when borehole 30-05-07 was drilled in July 1974. There
was no change in the gamma signature from the time the borehole was drilled, except for the
natural Cs-137 decay. Tank 241-C-105 was the feeder tank for the Cs-137 recovery process that
operated in B Plant from 1968 through 1979. All of the REDOX high-level waste supernatant,
PUREX high-level waste supernatant, and PUREX sludge supernatant passed through tank
241-C-1 05 on the way to B Plant for Cs-1 37 recovery. Approximately 30 million gallons of
supernatant that passed through tank 241-C-105 between 1968 and 1979, around 4 million gallons
after drywell 30-05-07 was drilled. No tank operating records or farm incident reports have been
found that would indicate a near surface leak over the dome on tank 241-C-1 05. However, there is
a sluice/pump pit on the tank dome near drywell 30-05-07. A new borehole (C4297) was drilled in
March 2004 near drywell 30-05-07 to a depth of 60 meters (196.5 feet). This well failed to find any
Cs-137 near the depth of the base of tank 241-C-105. Low levels of Cobalt 60 were found at
depths from 14 to 18 meters (40 to 65 feet) below ground surface. Cs-137 and Eu-154 were found
approximately 4.5 meters (15 feet) below ground surface. It is possible the new borehole findings
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are related to a well-known pipe leak in the area.

References: 1. Mary Compau, 6/23/04 Information Regarding WIDS Site 200-E-133.

Waste Information:
Type: Process Effluent

Category: Radioactive

Description: Liquid releases occurred from underground leaks in tanks and transfer lines. Airborne
contamination spreads occurred from activities conducted in valve pits and diversion boxes.
Both types of releases contributed to the contamination in the soil.

Unplanned Releases:

Release Name: UPR-200-E-107, UN-200-E-107, Contamination Spread in 241-C Tank Farm

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: The exact location of this release is unclear. Some reference documents (for example, Stenner
et al 1988, Deford and Carpenter 1995) state the release occurred at the 241-CR-100 tank.
However, there is no tank with this number. The original 1953 incident report states it occurred
at the 241-CR-1 10 tank, in the 241-CR tank farm. It is believed that the location should be
described as the 241-C-1 10 tank in the 241-C Tank Farm.

Process waste was being directed to the first tank in a three tank cascade series. The waste
failed to cascade to the second tank, indicating the overflow line was plugged. Since there was
an urgent need to discharge the waste to these tanks, an overground transfer was attempted.
The foreman wanted to check the pump operation. He believed the pump was not yet
submerged into the waste and opened the air valve. Since the pump leg was already in the
liquid, it discharged waste with sufficient force to be propelled 6 meters (20 feet) away.
Approximately 19 liters (5 gallons) of waste was discharged to the ground with a dose rate of 4
rad per hour.

References: 1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
2. DP Ebright, 4-1-53 Radiological Science Department Investigation, Radiation Incident 254,
HW-27627.

Unplanned Releases:

Release Name: UPR-200-E-1 18, UN-200-E-1 18, Airborne Release from 241-C-107

Reported Date: 4/20/57 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: On April 20, 1957, an airborne particle release caused contamination to spread inside the
241-C Tank Farm fence and extended 91 meters (300 feet) to the south of the badge house
and an additional 270 meters (900 feet) to the north of the badge house. The contamination
also spread outside of the fence, affecting the south bank of the parking lot. The highest dose
rate at the surface was estimated at 50 millirad per hour, with one particle deposited per square
foot.

BNW Radiation Occurrence Report 57-0-38 is not included in the WIDS hardcopy file.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
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Unplanned Releases:

Release Name: UPR-200-E-136, UN-200-E-136, 241-C-101 Tank Leak

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: UPR-200-E-136 occurred over a period of time, due to a liquid level decrease in Tank
241-C-101. The tank was categorized as having Questionable Integrity in 1970. The tank was
recategorized as a Confirmed Leaker in January 1980.

References: 1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Unplanned Releases:

Release Name: UPR-200-E-137, UN-200-E-137, 241-C-203 Leak

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: Tank 241-C-203 began to operate in 1947. In the first quarter of 1976, the tank was removed
from service and not intended for reuse. Over a period of two to three years, precipitation
apparently entered the tank, migrated through the salt cake, and either became entrained in the
salt cake or leaked out. Interim stabilization was completed in March 1982. The tank was
declared a leaker in 1984 with a leak volume of 400 gallons (1,500 liters).

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Unplanned Releases:

Release Name: UPR-200-E-16, 241-C Overground Transfer Line Leak, UN-200-E-16

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: The 241-C-105 to 241-C-108 overground transfer line broke and contaminated the soil
northeast of the 241-C-105 tank pit. HW-60807 states the contaminated transfer piping was
buried in a trench at Hanford Site coordinates N43000, W48200, north of where the leak
occurred. These coordinates translate to Washington State Plane coordinates
E575200/N136589. Both the spill and the buried pipe fall within the 241-C Tank Farm fence. In
1959, the burial site was marked with chain and underground radiation zone signs. In 1991,
there were no separate markers to indicate the spill area or where the pipe was buried.

References: 1. K. F. Baldridge, 7/15/59 Unconfined Underground Radioactive Waste and Contamination in
the 200 Areas - 1959, HW-60807.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Unplanned Releases:

Release Name: UPR-200-E-27, 244-CR Contamination Spread, UN-200-E-27

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: On November 1, 1960, during work in the 244-CR Vault, winds spread contaminated particles
eastward. Contamination levels around the vault, inside the fence, ranged between 50 and 100
millirads/hour. Particles reading as high as 40,000 counts per minute were found outside the
fence. The original incident report says work was being done in a diversion box when the
release occurred. The 241-CR-151 Diversion Box is adjacent to the 244-CR Vault.

References: 1. G. E. Backman, 4/12/65 Summary of Environmental Contamination Incidents at Hanford,
1958, 1964, HW-84619.
2. S.M. McKinney, 10/30/96 Quarterly Environmental Radiological Survey Summary for Third
Quarter 1996, WHC-SP-0665-22.
3. Operation Managers, 12/21/60 Chemical Processing Department Monthly Report for
November, 1960, HW-67459-DEL.
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Site Code: 200-E-133 Site Classification: Accepted

Unplanned Releases:

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

Unplanned Releases:

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

UPR-200-E-68, Radioactive Contamination Spread, UN-216-E-68, UN-200-E-68

Occurance Report #: 01-85-07

Ref. Site Code:

On January 11, 1985, A Radiation Protection Technologist reported finding 2,000 counts per
minute removable contamination in the vicinity of the 244-AR Vault. He asked for assistance to
define the contamination boundaries. All available Radiation Protection personnel were
directed to assist in characterizing the situation.

PUREX, B-Plant and 241-A Tank Farm were determined not to be the source. The
characterization efforts were complicated by the presence of low level contamination with a
rapid decay that was determined to be radon from a prolonged weather inversion.

The affected area was in the vicinity of the 241-C Tank Farm. Environmental samples and
roadway and surface surveys indicated the 241-C-151 Diversion Box was the source of the
contamination spread. Dose rates of 5 rad per hour were found on the cover blocks.

1. W. T. Tyler and H. L. Winters, 01/11/85 Radiation Occurrence: East Tank Farms Area,
01-85-07.

UPR-200-E-81, UN-216-E-9, 241-CR-151 Line Break, UN-200-E-81

Occurance Report #:

Ref. Site Code:

The release occurred on October 15, 1969.

A puddle of contaminated liquid, measuring approximately 1.8 meters by 12.2 meters (6 feet by
40 feet), was discovered a few feet west of the 241-CR-151 Diversion Box. The source was
determined to be a leak in an underground transfer line from the 202-A Building to the
241-C-102 Waste Storage Tank, via the 241-CR-151 Diversion Box. When it was stopped most
of the liquid seeped into the soil. The contaminated area was covered with about 0.5 meters
(18 inches) of backfill and clean gravel. A maximum dose rate of 5 rad per hour at distance of
6.1 meters (20 feet) was recorded.

As of 1991, the diversion box had been covered with weatherproofing foam and no separate
barriers indicated the release site.

References: 1. R. L. Morton, 8/80 Current Status of Outdoor Radiation Areas in the 200 Areas,
RHO-CD-1048.
2. F. A. Perkins and B. V. Snow, 10/15/69 Chemical Processing Division Radiation Occurrence
- 244-CR.

Unplanned Releases:

Release Name: UPR-200-E-82, UN-216-E-10, 241-C-152 Line Break, UN-200-E-82, B Plant Ion Exchange
Feed Line Leak

Reported Date: 12/19/68 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: On December 19, 1968, an underground waste line leak was discovered near the 241-C-152
Diversion Box. The source was determined to be the feed line that ran from 241-C-105 tank to
the 221-B Building. Approximately 3800 liters (1000 gallons) of the total liquid release collected
on the surface and was visually noticed by a Radiation Monitor. The liquid traveled downgrade,
in a northeast direction, until it pooled into an area measuring approximately 0.46 square meter
(5 square feet), outside the tank farm fence. The precise location of this area is not provided in
the references.

References: 1. H. L. Maxfield, 4/3/73 Radioactive Contamination in Unplanned Releases to Ground Within
the Chemical Separations Area Control Zone through 1972; Part 4, ARH-2757.
2. K. H. Tanaka, 1/25/71 B-Plant Ion Exchange Feed Line Leak, ARH-1945.
3. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.

Dimensions:
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Site Code: 200-E-133 Site Classification: Accepted

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CHG. CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Unplanned Release Unit

The Following Site(s) Were Consolidated With This Site:

Site Names: UPR-200-E-107, UN-200-E-107, Contamination Spread in 241-C Tank Farm

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-1 18, UN-200-E-1 18, Airborne Release from 241-C-107

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-136, UN-200-E-136, 241-C-101 Tank Leak

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-137, UN-200-E-137, 241-C-203 Leak

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-16, 241-C Overground Transfer Line Leak, UN-200-E-16

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-27, 244-CR Contamination Spread, UN-200-E-27

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-68, Radioactive Contamination Spread, UN-216-E-68, UN-200-E-68

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-81, UN-216-E-9, 241-CR-151 Line Break, UN-200-E-81

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-82, UN-216-E-10, 241-C-152 Line Break, UN-200-E-82, B Plant Ion Exchange
Feed Line Leak

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

No

None
No

No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)
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Length: 225.00 Meters 738.19 Feet

Width: 160.00 Meters 524.93 Feet

Comments: This is the dimension of the fenced tank farm, calculated from Arcview in August 2001.
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Site Code: 200-E-133 Site Classification: Accepted

TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Images:

Pathname: \\apwids0l\widsimg\200E\4511\4511_01.JPG DateTaken: 04/17/2002

Description: Photo shows the northern fence of the 241-C Tank Farm. The 241-C-801 building is in the background.
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Waste Information Data System 01/09/2006

General Summary Report
Site Code: 200-E-135 Site Classification: Accepted Page 1

Site Names: 200-E-135, Contamination Area South of 241-C Tank Farm

Site Type: Unplanned Release Start Date:
Status: Inactive End Date:
Operable Unit: 200-UR-1

Hanford Area: 200E Pipe Type:

Site The site is surrounded with steel posts and chain with Underground Radioactive Material signs
Description: attached to the chain. An abandoned, above ground steam pipe is located inside the posted area.

Location The site is located south of 7th Street and southwest of the 241-C Tank Farm.
Description:

Site The Dyncorp Integrated Soil, Vegetation and Animal Control (ISVAC) group submitted this
Comment: Contamination Area to WIDS as a Discovery site because of growing contaminated vegetation.

Growing contaminated vegetation usually suggests the presence of an underground pipeline. The
drawings reviewed found one 12 inch (30 centimeter) diameter "Direct Buried" cooling water line
near where one of the tumbleweeds was found. The line passes through the eastern end of the
posted Contamination Area. It may be a contributing source of contamination. However, the large
size of the posted area indicates other sources (currently unknown) are likely.

Cleanup All of the contaminated weeds were detached from the ground and removed by the ISVAC team in
Activities: September 2000. An assessment survey was performed in April 2002 and found maximum direct

readings of 5,000 and 100,000 counts per minute inside the posted Area. In July 2002, the area
was surface stabilized and downposted to an Underground Radioactive Material Area.

Release In September 2000, three growing, contaminated tumbleweeds were found inside the posted area.
Description: The maxim contamination level was 1000 counts per minute above background.

References: 1. AREA MAP 200 EAST FOR A PLANT FACILITIES, H-2-44501.
2. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.
3. CR Webb, 10-9-00 Interview with Dave Phipps related to Miscellaneous Posted Radiological
Areas in 200 East and 200 West Area.
4. Robin Woodford, 9-11-00 WIDS Information Form.
5. 4/1/66 12 inch CWD - Line 815 to 216-A-40 or Powerhouse Ditch, H-2-61979.
6. Robert J. Ford, 7/31/02 Permission to Downpost Contamination Area South of 241-C Tank Farm.
7. Dave Ellingson, 8/1/02 Downposting Package for CA south of 241-C Farm (200-E-135),
2002-B7100-RSP-005.

Dimensions:
Length: 102.41 Meters 336.00 Feet

Width: 49.99 Meters 164.00 Feet

Site Shape: Irregular

References: 1. CR Webb, 10-9-00 Interview with Dave Phipps related to Miscellaneous Posted Radiological
Areas in 200 East and 200 West Area.

Field Work:
Type: Radiation Survey

BeginDate: 09/20/2000 FieldCrew: Rick Bumgarner

End Date: 09/20/2000
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Purpose: Investigative Survey

Comment: Survey of deep-rooted vegetation growing inside posted Contamination Areas. The
tumbleweeds were detached and removed from the area.

Radiation Survey Identification: SS255845

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Three 1050 growing inside CA south of 7th St. (south of C Farm)

Max Value: 1050
Max Value Units: Counts Per Minute (c/m)

Average Value: 0

Type: Site Walkdown

BeginDate: 07/17/2001 FieldCrew: CR Webb

End Date: 07/17/2001

Purpose: Verification

Comment: Several posted contamination areas are located in the 244-A Lift Station vicinity. It was
determined that the large, irregular posted area south of 7th Street was far enough away
from the lift station to be considered a separate waste site.

Site Cover: Sparse Vegetation

Site Accessible: Yes Site Found: Yes

Soil Discoloration: No Debris Visible: No
Vegetation Type: Bunchgrasses

Comment: There are no tumbleweeds inside the posted area at this time.

References: 1. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.

Type: Radiation Survey

BeginDate: 11/03/2000 FieldCrew: Janette Swindol

End Date: 11/03/2000

Purpose: Tumbleweed Removal

Comment: A regulated compactor truck was used to collect and remove the contaminated weeds
from the area.

Radiation Survey Identification: SS256102

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Equipment used to remove weeds

Max Value: 0
Average Value: 0

Type: Radiation Survey

BeginDate: 07/12/2002 FieldCrew: Calvin Nelson

End Date: 07/12/2002

Purpose: Final Survey

Comment: Fifty points inside the posted area were surveyed for both beta/gamma and alpha
contamination.

Radiation Survey Identification: SS261437

Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: No contamination was found

Max Value: 0
Average Value: 0

Type: Radiation Survey

BeginDate: 04/16/2002 FieldCrew: Calvin Nelson

End Date: 04/16/2002

Purpose: Zone Assessment Survey

Comment: Maximum levels of beta/gamma contamination reported on survey number SS260748
was 5,000 and 100,000 counts per minute inside the posted area.

Type: Radiation Survey
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Site Code: 200-E-135

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Site Classification: Accepted

Programmatic Responsibility

Confirmed By Program: Yes

FH. Fluor Hanford, Inc.

Site Evaluation

No
Unplanned Release Unit

Permitting

TSD Number:
Closure Plan:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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BeginDate: 09/16/2005

End Date: 09/16/2006

Purpose: Routine Surveillance

Comment: Occurrence Report RL--PHMC-FSS2005-001 0 states that contamination and growing
contaminated tumbleweeds were found on 200-E-1 35. A correction factor of 60 was
applied to the counts per minute identified. 90,000 dpm/100cm2 beta/gamma equals
1500 counts per minute found on tumbleweeds growing at the site.

Radiation Survey Identification: SS
Instrument: GM/P-11 Probe (15.5 sq cm) (Beta-Gamma)

Location Description: Max on growing tumbleweeds

Max Value: 1500
Max Value Units: Counts Per Minute (c/m)

No

None
No

No
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Images:

Pathname: \\apwidsol \widsimg\200E\4513\451301 .jpg DateTaken: 07/17/2001

Description: Photo shows the posted Contamination Area south of 7th Street. There is an above ground steam pipe
inside the posted area.

Pathname: \\apwids0l\widsimg\200E\4513\4513_02.jpg DateTaken: 07/17/2001

Description: Photo shows the abandoned steam line inside the posted Contamination Area.
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1 WIDS sites within the cross-hatched polygon shown on the next page

Ancillary
Equipment Miscellaneous

Unplanned Releases Single Shell Tanks (Pipelines, Diversion (French Drains,
Boxes, Valve Pits Buildings, Sewers)

Catch Tanks

UPR-200-E-1 15 241-A-101 200-E-148-PL 200-E-27

UPR-200-E- 119 241-A-102 200-E-151-PL 242-A

UPR-200-E-125 241-A-103 200-E-152-PL 216-A-16

UPR-200-E-126 241-A-104 200-E-154-PL 216-A-17

UPR-200-E-47 241-A-105 200-E-200-PL 216-A-23A

UPR-200-E-48 241-A-106 200-E-21 1-PL 216-A-23B

200-E-131 241-AX-101 200-E-167-PL 241-A-702-WS-1

241-AX-102 200-E-207-PL 241-A-431

241-AX-103 200-E-210-PL 200-E-127-PL

241-AX-104 241-A-152 200-E-164-PL

241-A-153 200-E-182-PL

241-AX-152DS 200-E-234-PL

241-AY-152 2607-ED

241-A-A

241-A-B

241-AX-501

241-AX-A

241-AX-B

241-A-302B

241-A-350

241 -A-417

241-AX-152CT
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Site Code: UPR-200-E-48

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Cleanup
Activities:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Consolidated

08/30/2007

Page 1

UPR-200-E-48, UN-200-E-48, 241-A-106 Pump Pit Release

Unplanned Release

Inactive

200E
200-PO-3

Start Date: 1974

End Date:

Pipe Type:

The release is not separately marked or posted.

The release affected the inside of the 241-A Tank Farm and the 241-A parking area.

The parking area and vehicles were cleaned and returned to normal operation by 6:45 p.m. the
same day.

During the installation of a new pump at the 241-A-106 pump pit, wind caused contamination to
spread, effecting the 241-A Tank Farm, several personnel, five vehicles and the 241-A Tank Farm
parking area. Contamination levels ranged from 700 to 2000 counts per minute.

1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. J. A. Teal, 11/22/74 ARHCO Occurrence Report - 241-A-106 Pump Pit, 200-East.

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Liquid

Start Date: 1974 End Date:

Description: Wind caused contamination to spread during the installation of a new pump at the 241-A-1 06
tank. Contamination included beta/gamma readings ranging from 700 to 2,000 counts per
minute.

References: 1. J. A. Teal, 11/22/74 ARHCO Occurrence Report - 241-A-106 Pump Pit, 200-East.

Unplanned Releases:

Release Name:

Reported Date: November 22, 1974 Occurance Report #:

Begin Date: 1974 Ref. Site Code:

End Date:

Description: See bibliographic reference
Begin Date: November 22, 1974
Reported Date: November 22, 1974

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. J. A. Teal, 11/22/74 ARHCO Occurrence Report - 241-A-106 Pump Pit, 200-East.
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Site Code: UPR-200-E-48 Site Reclassification Status: Consolidated

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 31, Contaminated Soil Associated with 241-A Tank Farm Complex

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-147

Page 2

Field Work:

Type: Site Walkdown

BeginDate: 08/28/1997 FieldCrew: T. F. Johnson.

End Date: 08/28/1997

Purpose: Initial Review

Site Accessible: No Site Found: No

Soil Discoloration: No Debris Visible: Yes

Reason:

No

None
No

No
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: UPR-200-E-47 Site Reclassification Status: Consolidated Page 1

Site Names: UPR-200-E-47, UN-200-E-47, Contamination Spread from 241-A Tank Farm

Site Type: Unplanned Release Start Date: 1974

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site This tank farm is fenced and radiologically posted. The unplanned release is not separately
Description: marked or posted.

Location The contamination spread affected the parking lot east of the 702-A Building and ground surfaces
Description: inside the 241-A Tank Farm Complex.

Process Six High Efficiency Particulate Air Filter (H EPA) units were connected in parallel to adequately filter
Description: the tank farm exhaust. An inspection of the filters following the incident indicated that the number

one filter had failed. It was removed from service for repairs.

Associated The release is associated with the 702-A Vessel Ventilation Building.
Structures:

Site A field visit done in 1991 reported the parking lot was not barricaded or posted with warning signs.
Comment:

Cleanup In 1974, the contaminated soil was removed and the area released for normal service.
Activities:

Release Contamination in the form of small white specks was detected in the 241-A Tank Farm on October
Description: 14, 1974. The specks covered an area approximately 30 meters (100 feet) by 76 meters (250 feet),

extending in a northwesterly direction from the 702-A Vessel Ventilation Building. Contamination
levels ranged from 30,000 counts per minute near the building to 1,000 counts per minute at the
edge of the spread. It was assumed the material had come from the 702-A stack.

The next day, a few specks were noticed in the parking area, east of the 702-A building. The
contamination levels ranged from 500 to 2000 counts per minute. It is believed the specks had
blown out of the tank farm onto the parking area.

The contaminated soil was removed and the area was released for normal service.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. JA Teal, 11/14/74 Spread of Contamination, 74-135.

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Liquid

Description: Beta/gamma contamination assumed to be particulates from the 702-A stack, with readings of
500 to 20,000 counts per minute, spread across the 241-A Tank Farm.

D-148



RPP-35484, Rev. 1

Site Code: UPR-200-E-47 Site Reclassification Status: Consolidated

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 31, Contaminated Soil Associated with 241-A Tank Farm Complex

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-149

Page 2

Unplanned Releases:

Release Name: 241-A Contamination Spread

Reported Date: October 15, 1974 Occurance Report #:

Begin Date: 1974 Ref. Site Code:

End Date:

Description: See bibliographic reference
Begin Date: October 15, 1974
Reported Date: October 15, 1974

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

No

None
No

No



Site Code: UPR-200-E-47

RPP-35484, Rev. 1

Site Reclassification Status: Consolidated Page 3
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Site Code: UPR-200-E-115

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

Release
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Consolidated

08/30/2007

Page 1

UPR-200-E-1 15, UN-200-E-1 15, Contamination Spread Inside 241-AX

Unplanned Release

Inactive

200E
200-PO-3

Start Date: 1974

End Date: 1974

Pipe Type:

UPR-200-E-1 15 was liquid release to the soil around the 241-AX-103 Pump Pit inside the tank
farm. The site is not separately marked or posted.

The release occurred on the ground adjacent to the 241-AX-103 Pump Pit, inside the 241-AX Tank
Farm fence.

UPR-200-E-1 15 was associated with the 241-AX-103 Pump Pit and the 241-AX Tank Farm.

The release occurred on February 12, 1974.

During bleeding of air from a line, air flowed up (instead of down) causing contaminated liquid to
spray onto two employees and the ground adjacent to the 241-AX-103 Pump Pit. The employees
were wearing coveralls and assault masks. The 241-AX-103 pump pit was contaminated with
levels up to 5 rad per hour. The ground around the pump pit had maximum contamination levels of
2 rad per hour.

1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Liquid

Description: Contaminated liquid from the 241-AX-103 pump pit effected the ground adjacent to the pump
pit. Dose rates up to 2,000 millirad per hour were detected.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:
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Site Code: UPR-200-E-115 Site Reclassification Status: Consolidated

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 31, Contaminated Soil Associated with 241-A Tank Farm Complex

Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-152
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Reason:

No

None
No

No



RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: UPR-200-E-119 Site Reclassification Status: Consolidated Page 1

Site Names: UPR-200-E-1 19, UN-200-E-1 19, Contamination Spread Inside 241-AX

Site Type: Unplanned Release Start Date: 1969

Status: Inactive End Date: 1969

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The release occurred on the ground near the 241-AX-104 Tank. It is not separately marked or
Description: posted from the rest of the tank farm.

Location UPR-200E-1 19 occurred adjacent to the 241-AX-104 Tank, inside the 241-AX Tank Farm fence.
Description:

Associated UPR-200-E-1 19 was associated with the 241-AX-104 Tank and Change House.
Structures:

Site The release date was December 22, 1969.
Comment:

Release An employee mistakenly pulled a contaminated electrode cable out of Tank 241-AX-1 04 and set it
Description: on the ground. He then removed his contaminated gloves and set them on the ground.

Contamination was limited to a small area near the 241-AX-104 Tank, the employee, and the
change house. Due to the high dose rate on the electrode, the employee received a whole body
and extremity dose.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. GE Beckman, 12/29/69 Investigation of 200 East Tank Farm Employee Exposure, ARH-1482.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Liquid

Description: The release consisted of high-level waste from Tank 241-AX-104 dripping onto the soil from a
contaminated electrode cable that had been inside the 241-AX-104 tank.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
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Site Code: UPR-200-E-119

Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Site Reclassification Status: Consolidated

CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 31, Contaminated Soil Associated with 241-A Tank Farm Complex

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None
No

No



Site Code: UPR-200-E-125

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Description:

References:

UPR-200-E-125, UN-200-E-125, 241-A-104 Release

Unplanned Release

Inactive

200E
200-PO-3

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Consolidated Page 1

Start Date: 1975

End Date: 1975

Pipe Type:

The release is within the 241-A Tank Farm fence. The site is not separately marked or posted.

UPR-200-E-125 occurred in the soil underneath the 241-A-104 Tank, inside the 241-A Tank Farm.

UPR-200-E-125 was associated with the 241-A-104 Tank and the 241-A Tank Farm.

The leak was documented in May 1975.

The tank was subsequently pumped down to a sludge heel.

Single Shell Tank 241-A-104 was classified a "Confirmed Leaker" on April 8, 1975 due to radiation
readings increasing at several locations beneath the tank. Occurrence Report 75-39 was issued to
document the event.

1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Waste Information:
Type: Process Effluent Amount: 2,500.00

Category: Mixed Units: Gallons

Physical State: Liquid

Start Date: 1975 End Date:

Description: Approximately 9463 liter (2500 gallon), containing 18,000 curies of cesium-137 with levels
reading to 6,450 counts per minute, was released from the 241-A-104 tank.

References: 1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
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Site Code: UPR-200-E-125

Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Site Reclassification Status: Consolidated

CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 31, Contaminated Soil Associated with 241-A Tank Farm Complex

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None
No

No



RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: UPR-200-E-126 Site Reclassification Status: Consolidated Page 1

Site Names: UPR-200-E-126, UN-200-E-126, 241-A-105 Tank Leak

Site Type: Unplanned Release Start Date: 1965

Status: Inactive End Date: 1965

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unplanned release is not separately marked or posted.
Description:

Location UPR-200-E-126 occurred in the soil beneath the 241-A-105 Tank, inside the 241-A Tank Farm.
Description:

Associated UPR-200-E-126 is associated with the 241-A-105 Tank and the soil beneath the tank.
Structures:

Site The 241-A-105 Tank was suspected of leaking and was taken out of service in December of 1963,
Comment: but was immediately put back into service.

Cleanup The tank was pumped to a residual liquid heel. Water was added weekly (until 1979) to prevent the
Activities: sludge from overheating.

Release In January 1965, soon after Tank 241-A-105 was filled, a sudden steam release of severe intensity
Description: occurred. An investigation revealed that the bottom liner had bulged significantly, thus creating a

void volume of 80,000 gallons (303,000 liters). Approximately 18,900 liters (5000 gallons) of waste
leaked from the deformed tank.

Environmental In 1977, seven active monitoring wells measured contaminant activity at the site. Drywell and
Monitoring lateral levels appeared stable during the review period and were used primarily to track migration of
Description: existing radionuclides in the soil.

References: 1. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
3. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
4. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Waste Information:
Type: Process Effluent Amount: 5,000.00

Category: Mixed Units: Gallons

Physical State: Liquid

Description: Approximately 18,900 liters (5000 gallons) of waste leaked from the tank that was deformed
after a sudden, volatile release of steam.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Dimensions:
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Site Code: UPR-200-E-126

Regulatory Information:

Site Reclassification Status: Consolidated

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Unplanned Release Unit

This Site Was Consolidated With:

Site Names: 200-E-1 31, Contaminated Soil Associated with 241-A Tank Farm Complex

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None
No

No
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 200-E-131 Site Classification: Accepted Page 1

Site Names: 200-E-131, Contaminated Soil Associated with 241-A Tank Farm Complex

Site Type: Unplanned Release Start Date:

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The site is the soil inside and adjacent to the chain link fence that surrounds the 241-A, AN, AX, AY
Description: and AZ Tank Farms. Various radiological postings and warning signs are attached to the chain link

fence. The interior of the tank farm complex is covered with gravel. Many risers and monitoring
devises for the underground structures are visible on the surface. The individual unplanned
releases are not marked or posted. Occasionally, radioactive contamination is found adjacent to
the outside of the tank farm fence, resulting in a contamination zone extension. These areas will
also be considered tank farm soil.

Location This site is defined as the fenced area containing the 241-A, AN, AX, AY, and AZ Tank Farms. It is
Description: inside 200 East Area, west of Canton Ave.

Associated Previously individually defined unplanned releases that were identified in WIDS located inside the A
Structures: Tank Farm Complex are UPR-200-E-47, UPR-200-E-48, UPR-200-E-1 15, UPR-200-E-1 19,

UPR-200-E-125, and UPR-200-E-126. Some of these sites are listed in TPA Appendix B as
TSD-associated sites, but all are to be addressed with the closeout of the tank farm TSD. As such,
site 200-E-131 is also a TSD-associated site.

Site This WIDS site was created in an effort to consolidate and simplify the management of multiple
Comment: separate Unplanned Release entries. Several poorly defined unplanned releases have occurred at

the A Tank Farm complex over the years. This site is defined as the soil inside the unbroken chain
link fence surrounding the 241-A, AN, AX, AY, and AZ Tank Farms.

The associated unplanned releases will be submitted for Reclassification to Rejection and
consolidated with this site. (See the linked WIDS summary reports for specific unplanned release
information, including references)

Cleanup Varied levels of remediation were done on individual surface releases at the time they occurred.
Activities: Underground tank releases determined from waste level variations and dry well readings were

documented and actions were taken to isolate the leaking waste.

Release The exact extent (horizontal and vertical) of the soil contaminated by unplanned releases that
Description: occurred within this farm complex over the years are not known. Some of the single shell tanks

have leaked to the soil below the tank farm. Other releases spread contamination to the surface
soil surrounding the tanks.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid

Waste Obscured: Gravel/Cobble Overburden

Description: Liquid releases occurred from underground leaks in tanks and transfer lines. Airborne
contamination spreads occurred from activities conducted in valve pits and diversion boxes.
Both types of releases contributed to the contamination in the soil.
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Site Code: 200-E-131

Unplanned Releases:

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

Unplanned Relea

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

UPR-

2/12/7

200-E-115, UN-200-E-115, Contamination Spread Inside 241-AX

74 Occurance Report #: 2386

Ref. Site Code:

During bleeding of air from a line, air flowed up (instead of down) causing contaminated liquid to
spray onto two employees and the ground adjacent to the 241-AX-103 Pump Pit. The
employees were wearing coveralls and assault masks. The 241-AX-1 03 pump pit was
contaminated with levels up to 5 rad per hour. The ground around the pump pit had maximum
contamination levels of 2 rad per hour.

1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. 2/12/74 Radiation Occurrence and Telephone Report 241-AX Tank Farm, ARHCO 2386.
ses:

UPR-200-E-119, UN-200-E-119, Contamination Spread Inside 241-AX

Occurance Report #:

Ref. Site Code:

An employee mistakenly pulled a contaminated electrode cable out of Tank 241-AX-104 and
set it on the ground. He then removed his contaminated gloves and set them on the ground.
Contamination was limited to a small area near the 241-AX-104 Tank, the employee, and the
change house. Due to the high dose rate on the electrode, the employee received a whole
body and extremity dose.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. GE Beckman, 12/29/69 Investigation of 200 East Tank Farm Employee Exposure,
ARH-1482.

Unplanned Releases:

Release Name:

Reported Date:

Begin Date:

End Date:

Description:

References:

UPR-200-E-125, UN-200-E-125, 241-A-104 Release

Occurance Report #: 75-39

Ref. Site Code:

Single Shell Tank 241-A-104 was classified a "Confirmed Leaker" on April 8, 1975 due to
radiation readings increasing at several locations beneath the tank. Occurrence Report 75-39
was issued to document the event.

1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. J.A. Adams, N.R. Miller, 10/10/75 Spilling of Contaminated Valve Bonnet onto Roadway,
UNI-75-39.
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Site Code: 200-E-131 Site Classification: Accepted Page 3

Unplanned Releases:

Release Name: UPR-200-E-126, UN-200-E-126, 241-A-105 Tank Leak

Reported Date: Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: The 241-A-1 05 Tank was suspected of leaking and was taken out of service in December of
1963, but was immediately put back into service.

In January 1965, soon after Tank 241-A-105 was filled, a sudden steam release of severe
intensity occurred. An investigation revealed that the bottom liner had bulged significantly, thus
creating a void volume of 80,000 gallons (303,000 liters). Approximately 18,900 liters (5000
gallons) of waste leaked from the deformed tank.

The tank was pumped to a residual liquid heel. Water was added weekly (until 1979) to prevent
the sludge from overheating.

References: 1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
2. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Unplanned Releases:

Release Name: UPR-200-E-47, UN-200-E-47, Contamination Spread from 241-A Tank Farm

Reported Date: Occurance Report #: 74-135

Begin Date: Ref. Site Code:

End Date:

Description: Contamination in the form of small white specks was detected in the 241-A Tank Farm on
October 14, 1974. The specks covered an area approximately 30 meters (100 feet) by 76
meters (250 feet), extending in a northwesterly direction from the 702-A Vessel Ventilation
Building. Contamination levels ranged from 30,000 counts per minute near the building to
1,000 counts per minute at the edge of the spread. It was assumed the material had come
from the 702-A stack.

The next day, a few specks were noticed in the parking area, east of the 702-A building. The
contamination levels ranged from 500 to 2000 counts per minute. It is believed the specks had
blown out of the tank farm onto the parking area.

The contaminated soil was removed and the area was released for normal service.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. JA Teal, 11/14/74 Spread of Contamination, 74-135.

Unplanned Releases:

Release Name: UPR-200-E-48, UN-200-E-48, 241-A-106 Pump Pit Release

Reported Date: Occurance Report #: 74-150

Begin Date: Ref. Site Code:

End Date:

Description: During the installation of a new pump at the 241-A-1 06 pump pit, wind caused contamination to
spread, effecting the 241-A Tank Farm, several personnel, five vehicles and the 241-A Tank
Farm parking area. Contamination levels ranged from 700 to 2000 counts per minute.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
3. J. A. Teal, 11/22/74 ARHCO Occurrence Report - 241-A-106 Pump Pit, 200-East.
4. 12/3/74 ARHCO Occurrence Report Low-Level Contamination Outside of a Radiation Zone,
ARHCO 74-150.

Dimensions:
Length: 457.00 Meters 1,499.34 Feet

Width: 150.00 Meters 492.13 Feet
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Site Code: 200-E-131 Site Classification: Accepted Page 4

Comments: This site includes all the soil inside the 241-A, AN, AX, AY, and AZ Tank Farm fence.
Estimated dimensions were calculated from the Arcview image.

Regulatory Information:

I Programmatic Responsibility

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Site Evaluation

Yes
Unplanned Release Unit

The Following Site(s) Were Consolidated With This Site:

Site Names: UPR-200-E-1 15, UN-200-E-1 15, Contamination Spread Inside 241-AX

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-1 19, UN-200-E-1 19, Contamination Spread Inside 241-AX

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-125, UN-200-E-125, 241-A-104 Release

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-126, UN-200-E-126, 241-A-105 Tank Leak

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-47, UN-200-E-47, Contamination Spread from 241-A Tank Farm

Reason: Within Boundary Of Larger Site

Site Names: UPR-200-E-48, UN-200-E-48, 241-A-106 Pump Pit Release

Reason: Within Boundary Of Larger Site

Permitting

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

TSD Number:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

D-162
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No
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Site Code: 200-E-131 Site Classification: Accepted

Closure Type:

Post Closure Requirements: ResidualWaste:

Images:

Pathname: \\apmapweb\widsimg\200E\4506\4506_01.jpg DateTaken: 02/12/2002

Description: Photos shows the 241-AX tank farm
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-101 Site Classification: Accepted Page 1

Site Names: 241-A-101, 241-A-TK-101

Site Type: Single-Shell Tank Start Date: 1956

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is
Description: located below grade for shielding. This is a-third generation tank with an increased operating depth

and a flat (instead of dished) bottom.

Location The 241-A-101 tank is located in the southwestern portion of the 241-A Tank Farm.
Description:

Process The tank is used for the storage of mixed waste generated at Hanford.
Description:

Site The last documented waste transfer for this site was in November 1980. The tank was placed on
Comment: the Hydrogen/Organics Watch List in January 1991. The tank is passively ventilated and

categorized as sound with partial interim isolation completed.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental The A Tank Farm has 51 leak detection wells that were drilled from 1955 to 1981. Drywells
Monitoring associated with assumed leaking tanks are monitored for contamination migration. Each tank in
Description: the A Tank Farm has three laterals positioned below the bottom of the tank. The laterals extend

from two leak detection caissons and are monitored with Geiger-Mueller probes.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
3. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
6. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.
7. B.M. Hanlon, 1-31-99 Waste Tank Summary Report for the Month Ending January 31,1999,
HNF-EP-0182-130.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: Activity in Tank 241-A-101 began when it was filled with PUREX high-level waste and organic
wash waste in 1956. Activity ceased when the tank was deactivated in November 1980.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
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Site Code: 241-A-101 Site Classification: Accepted

Unplanned Releases:

Release Name:

Reported Date: 1980 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: An occurrence report was issued in July of 1980 due to increased activity for Drywell 10-01-04.
The source of activity for Drywell 10-01-04 and 10-01-16 was attributed to spilled contamination
leaching in the soil around the 241-A-01B pit area.

References:

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

Site Shape: Circle

References: 1. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:

Closure Plan:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

Decision Document:

D-165

Page 2

S-2-4
Yes

None216/218 Permit:

NPDES:

State Waste
Discharge Permit:
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Site Code: 241-A-101 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0652\0652_01.jpg DateTaken: 02/27/2006

Description: Photo shows the equipment on the tank surface.
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Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3



Site Code: 241-A-102

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-A-102, 241-A-TK-102

Single-Shell Tank

Inactive

200E
200-PO-3

Start Date: 1956

End Date: 1980

Pipe Type:

The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is
located below grade for shielding. This is a third-generation tank with an increased operating depth
and a flat (instead of dished) bottom.

The 241-A-102 tank is located in the southwestern portion of the 241-A Tank Farm.

The tank is used for the storage of mixed waste generated at Hanford.

The last documented waste transfer for this site was in November 1980. The tank is categorized as
sound, with interim stabilization and partial interim isolation complete. In February 1989, the tank
liquid level decrease criteria limit was exceeded, and an unusual occurrence report was issued.
Tank photographs showed no evidence of increase or decrease in the liquid level.

This information is contained in DOE/EIS-01 13.

The A Tank Farm has 51 leak detection wells that were drilled from 1955 to 1981. Drywells
associated with assumed leaking tanks are monitored for contamination migration. Each tank in
the A Tank Farm has three laterals positioned below the bottom of the tank. The laterals extend
from two leak detection caissons and are monitored with Geiger-Mueller probes.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
7. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

D-167
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Page 1

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: Tank 241-A-1 02 was filled with PUREX waste in 1956. The tank was declared deactivated in
November 1980 and intrusion prevention was completed during 1982. The tank was interim
stabilized in August 1989 after most of the supernatant was pumped. The tank waste is
classified as double-shell slurry feed.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
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Site Code: 241-A-102 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
Yes

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

S-2-4
Yes

None

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-168

Page 2

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

Site Shape: Circle

References: 1. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.
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Site Code: 241-A-102 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0653\0653_01.jpg DateTaken: 02/27/2006

Description: Photo shows the equipment on the tank surface.
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-103 Site Classification: Accepted Page 1

Site Names: 241-A-103, 241-A-TK-103

Site Type: Single-Shell Tank Start Date: 1956

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is
Description: located below grade for shielding. This is a third-generation tank with an increased operating depth

and a flat (instead of dished) bottom.

Location The 241-A-103 tank is located in the southern portion of the 241-A Tank Farm.
Description:

Process The tank is used for the storage of mixed waste generated at Hanford.
Description:

Site The last documented waste transfer for this site was in August 1980. The tank is categorized as a
Comment: low-heat-load tank with passive ventilation and an assumed leaker with interim stabilization and

intrusion prevention completed.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental The A Tank Farm has 51 leak detection wells that were drilled from 1955 to 1981. Drywells
Monitoring associated with assumed leaking tanks are monitored for contamination migration. Each tank in
Description: the A Tank Farm has three laterals positioned below the bottom of the tank. The laterals extend

from two leak detection caissons and are monitored with Geiger-Mueller probes.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
7. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: Tank 241-A-103 was filled with self-concentrating PUREX waste from 1956 until 1969. Tank
241-A-103 was declared inactive in August 1980.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Dimensions:
Depth/Height: 15.24 Meters 50.00 Feet

D-170



RPP-35484, Rev. 1

Site Code: 241-A-103

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Site Classification: Accepted

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit: No

Lead Regulatory Agency: Ecology

Unit Category: Treatment,

TPA Appendix: B

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Storage and Disposal (TSD)

Remediation and Closure

ResidualWaste:

D-171

Page 2

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

Site Shape: Circle

References: 1. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

S-2-4
Yes

None

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-A-103 Site Classification: Accepted

D-172

Page 3

Images:

Pathname: \\apmapweb\widsimg\200E\0654\0654_01.jpg DateTaken: 02/27/2006

Description: Photo shows the equipment on the tank surface.



Site Code: 241-A-104

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-A-104, 241-A-TK-104

Single-Shell Tank

Inactive

200E
200-PO-3

Start Date: 1958

End Date: 1975

Pipe Type:

The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is
located below grade for shielding. This is a third-generation tank with an increased operating depth
and a flat (instead of dished) bottom.

The 241-A-104 tank is located in the western portion of the 241-A Tank Farm.

The tank is used for the storage of mixed waste generated at Hanford.

The last documented waste transfer for this site was in 1975. Tank 241-A-104 was filled with test
water from 1957 until 1958.

This information is contained in DOE/EIS-01 13.

The A Tank Farm has 51 leak detection wells that were drilled from 1955 to 1981. Drywells
associated with assumed leaking tanks are monitored for contamination migration. Each tank in
the A Tank Farm has three laterals positioned below the bottom of the tank. The laterals extend
from two leak detection caissons and are monitored with Geiger-Mueller probes.

1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria; Vol
1-4, RHO-CD-213.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
6. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
7. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
8. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
9. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

D-173
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Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: The tank contains non-complexed waste.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
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Site Code: 241-A-104 Site Classification: Accepted

Unplanned Releases:

Release Name: UPR-200-E-125

Reported Date: 1975 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: In May 1975, 2,500 gallons (9,500 liters) of waste containing 18,000 curies of cesium-137 with
readings of 6,450 counts per minute leaked from the tank. The tank was categorized as a
assumed leaker on April 16, 1975, and subsequently pumped down to a sludge heel. The basis
for declaration of status was leak detection laterals indicated increasing radiation levels at
several locations beneath the tank.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

References: 1. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit: No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

S-2-4
Yes

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure
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Page 2
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Site Code: 241-A-104 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0655\0655_01.jpg DateTaken: 02/27/2006

Description: Photo shows the equipment on the tank surface.

D-175

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-105 Site Classification: Accepted Page 1

Site Names: 241-A-105, 241-A-TK-105

Site Type: Single-Shell Tank Start Date: 1962

Status: Inactive End Date:
Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is
Description: located below grade for shielding. This is a third-generation tank with an increased operating depth

and a flat (instead of dished) bottom.

Location The 241-A-105 tank is located in the center portion of the 241-A Tank Farm, between tanks
Description: 241-A-104 and 241-A-106.

Process The tank is used for the storage of mixed waste generated at Hanford.
Description:

Site Tank 241-A-1 05 was filled with test water in the second quarter of 1957 and entered service in
Comment: 1962. The tank was suspected of leaking in 1963 and was declared an assumed leaking tank at

that time. Leaking also occurred in 1967 and 1968. The tank was interim stabilized in 1979 an
intrusion prevention was completed in 1985. Water additions to cool the tank were stopped in
January 1979 and then a portable exhauster was used to control sludge temperatures. The
portable exhauster failed in 1988 and was restarted. The exhauster ran approximately two years.
The tank is now on passive ventilation due to low-heat generation of the tank waste, but is on the
Temperature Watch List. An unusual occurrence report was issued in December 1990 due to an
increasing temperature trend in the thermocouple lateral under Tank 241-A-105. The cause of the
trend was determined to be faulty wiring.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental The A Tank Farm has 51 leak detection wells that were drilled from 1955 to 1981. Drywells
Monitoring associated with assumed leaking tanks are monitored for contamination migration. Each tank in
Description: the A Tank Farm has three laterals positioned below the bottom of the tank. The laterals extend

from two leak detection caissons and are monitored with Geiger-Mueller probes.

References: 1. S. Stalos and C. M. Walker, 12/77 Waste Storage Tank Status and Leak Detection Criteria; Vol
1-4, RHO-CD-213.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
6. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
7. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
8. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
9. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Waste Information:
Type: Storage Tank

Category: Mixed
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Site Code: 241-A-105 Site Classification: Accepted

Physical State: Solid and liquid

Description: The waste in this tank is non-complexed.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

Unplanned Releases:

Release Name: UPR-200-E-126

Reported Date: 1965 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: In January 1965, soon after the tank was filled, a sudden release of severe intensity occurred.
Investigation revealed that the bottom liner had bulged upward to a maximum elevation at one
point of 8.5 feet (2.6 meters), thus creating a void volume of 80,000 gallons (303,000 liters). It
is believed that the void space contained vapor plus supernatant but no appreciable quantity of
sludge. Approximately 5,000 gallons (19,000 liters) of waste are assumed to have leaked as a
result of the tank deformation. The unit was suspected of leaking and taken out of service in
November 1963 but immediately put back into service.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Site Shape: Circle

References: 1. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: No TSD Number: S-2-4

RCRA Part A Permit: Yes Closure Plan: Yes

RCRA PermitStatus:

Septic Permit: 216/218 Permit: None

Inert LandFill: NPDES:
State Waste

Air Operating Permit: No Discharge Permit:

D-177
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Site Code: 241-A-105 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0656\0656_01.jpg DateTaken: 02/27/2006

Description: Photo shows the equipment on the tank surface.

D-178

Page 3

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: Treatment, Storage and Disposal (TSD)
TPA Appendix: B

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-106 Site Classification: Accepted Page 1

Site Names: 241-A-106, 241-A-TK-106

Site Type: Single-Shell Tank Start Date: 1957

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is
Description: located below grade for shielding. This is a third-generation tank with an increased operating depth

and a flat (instead of dished) bottom.

Location The 241-A-106 tank is located in the eastern portion of the 241-A Tank Farm, north of than
Description: 241-A-103.

Process The tank is used for the storage of mixed waste generated at Hanford.
Description:

Site The last documented waste transfer for this site was in August 1980. The tank is categorized as
Comment: "sound", has been interim stabilized, and intrusion prevention has been completed.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental The A Tank Farm has 51 leak detection wells that were drilled from 1955 to 1981. Drywells
Monitoring associated with assumed leaking tanks are monitored for contamination migration. Each tank in
Description: the A Tank Farm has three laterals positioned below the bottom of the tank. The laterals extend

from two leak detection caissons and are monitored with Geiger-Mueller probes.

References: 1. J. D. Anderson and 0. C. Mudd, 3/79 A History of the 200 Areas Tank Farms, RHO-LD-79.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
6. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
7. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
8. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: Tank 241-A-106 received deentrained waste and condensate waste from the boiling waste
tanks in the A Tank Farm from 1957 to 1960. The waste is classified as concentrated
phosphate.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
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Site Code: 241-A-106 Site Classification: Accepted

Unplanned Releases:

Release Name: UPR-200-E-48

Reported Date: Occurance Report #:

Begin Date: 11/22/1974 Ref. Site Code:

End Date:

Description: Wind caused a contamination spread when a pump was being installed in the 241-A-106 pump
pit. Contamination levels ranged from 700 to 2000 counts per minute.

References:

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

Site Shape: Circle

References: 1. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:
NPDES:
State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

S-2-4
Yes

None

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

Decision Document:

Decision Document Status:
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Site Code: 241-A-106 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0657\0657_01.jpg DateTaken: 02/27/2006

Description: Photo shows the equipment on the tank surface.

D-181

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-AX-101 Site Classification: Accepted Page 1

Site Names: 241-AX-101, 241-AX-TK-101

Site Type: Single-Shell Tank Start Date: 1965

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. This is a
Description: third-generation tank having a flat bottom, and an additional grid of drain slots beneath the steel

liner bottom. The dome is below grade for shielding.

Location The 241-AX-101 tank is located in the northeast corner of the 241-AX Tank Farm.
Description:

Process The 241-AX tanks received high level self boiling waste from PUREX operations.
Description:

Site The tank was placed on the watch list for hydrogen in 1991. The tank is considered to have a
Comment: "sound" integrity. The 241-AX-101 is under a status of "partially interim isolated". The last

documented waste transfer for this site was November 12, 1980.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental The tank farm contains eight monitoring wells. This tank has a surface level detector, liquid
Monitoring observation well and temperature thermocouples.
Description:

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. R. D. Fox to M. K. Britton, Waste Site Name Changes Due to New Site Name Data Value
Standard., 81260-92-068.
6. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
7. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.
8. B.M. Hanlon, 1-31-99 Waste Tank Summary Report for the Month Ending January 31,1999,
HNF-EP-0182-130.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: Double shell slurry feed is waste concentrated just before reacting the sodium aluminate
saturation boundary in the evaporator without exceeding the receiver tank composition limit.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.

Dimensions:
Depth/Height: 15.24 Meters 50.00 Feet
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Site Code: 241-AX-101 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
Yes

Air Operating Permit: No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

S-2-4
Yes

None

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-183

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.

Page 2

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-AX-101 Site Classification: Accepted

D-184

Images:

Pathname: \\apmapweb\widsimg\200E\0692\0692_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-1 01 tank.
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-AX-102 Site Classification: Accepted Page 1

Site Names: 241-AX-102, 241-AX-TK-102

Site Type: Single-Shell Tank Start Date: 1966

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is below
Description: grade for shielding. This is a third-generation tank having a flat bottom, and an additional grid of

drain slots beneath the steel liner bottom.

Location The 241-AX-102 tank is located in the southeast corner of the 241-AX Tank Farm.
Description:

Process 241-AX tanks received high-level self boiling waste from PUREX operations.
Description:

Site The last documented waste transfer for this site was in September 8, 1980. This tank is on a watch
Comment: list for organics, assumed to be a leaker, "interim stabilized" and has "intrusion prevention" status.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental This tank farm contains groundwater monitoring wells. This tank has a surface level detector, and
Monitoring temperatures thermocouples.
Description:

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
5. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
6. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
7. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: This tank received concentrated complexant which is a concentrate product from the
evaporation of dilute complexed waste.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.

Dimensions:
Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet
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Site Code: 241-AX-102 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

S-2-4
Yes

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: Treatment,

TPA Appendix: B

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Storage and Disposal (TSD)

Remediation and Closure

ResidualWaste:

D-186

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.

Page 2

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-AX-102 Site Classification: Accepted

D-187

Images:

Pathname: \\apmapweb\widsimg\200E\0693\0693_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-102 tank.
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-AX-103 Site Classification: Accepted Page 1

Site Names: 241-AX-103, 241-AX-TK-103

Site Type: Single-Shell Tank Start Date: 1965

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. This is a
Description: third-generation tank having a flat bottom, and an additional grid of drain slots beneath the steel

liner bottom. The dome is below grade for shielding.

Location The 241-AX-103 tank is located in the northwest corner of the 241-AX Tank Farm.
Description:

Process 241-AX tanks received high-level, self-boiling waste from PUREX operations.
Description:

Site The last documented waste transfer for this site was September 8, 1980. This tank was placed on
Comment: the watch list for hydrogen in 1991. The tank is "sound", "interim stabilized" and has "intrusion

prevention" status.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental The tank farm contains groundwater monitoring wells. This tank has temperature thermocouples
Monitoring and a surface level detector.
Description:

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. R. D. Fox to M. K. Britton, Waste Site Name Changes Due to New Site Name Data Value
Standard., 81260-92-068.
6. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: This tank received concentrated complexant which is concentrated product form the
evaporation of dilute complexed waste.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
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Site Code: 241-AX-103 Site Classification: Accepted

Unplanned Releases:

Release Name: UPR-200-E-115

Reported Date: 1974 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: When bleeding the air from an air line, air flowed up (instead of down) causing contaminated
liquid to spray on two employees and onto the ground in an area within the 241-AX Tank Farm.
The release occurred in February 1974.

References: 1. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

D-189
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S-2-4
Yes

None
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Site Code: 241-AX-103 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0694\0694_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-103 tank.
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Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-AX-104 Site Classification: Accepted Page 1

Site Names: 241-AX-104, 241-AX-TK-104

Site Type: Single-Shell Tank Start Date: 1966

Status: Inactive End Date: 1976

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is carbon-steel lined, with a reinforced concrete shell, dome, and base. The dome is below
Description: grade for shielding. This is a third-generation tank having a flat bottom, and an additional grid of

drain slots beneath the steel liner bottom.

Location The 241-AX-104 tank is located in the southwestern portion of the 241-AX Tank Farm.
Description:

Process 241-AX tanks received high level self boiling waste from PUREX operations.
Description:

Site The last documented waste transfer for this site was January 20, 1976. This tank is on the "Watch
Comment: List" for organics and assumed to be a leaker. The tank is classified "interim stabilized" and has

"intrusion prevention" status.

Release This information is contained in DOE/EIS-01 13.
Potential:

Environmental This tank has temperature thermocouples, and surface level detectors. This unit was categorized
Monitoring as questionable integrity in November 1977. Increasing activity in Drywell 11-04-08 led to the
Description: current categorization. Through subsequent investigation, the source of the contamination has

been determined to be the unit's vapor line, at points above the unit, and at the line tied into the
vessel vent header. The unit has seven active monitoring wells associated with it.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. R. D. Fox to M. K. Britton, Waste Site Name Changes Due to New Site Name Data Value
Standard., 81260-92-068.
6. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
7. 11/95 Structural Analysis of Hanford Underground Waste-Storage Tanks Under Loads Imposed
by the Cone Penetrometer Waste Characterization Device, WHC-SD-WM-DA-212.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: This tank received non-complexed waste which is a general waste term applied to all Hanford
Site non-complexed liquors non-identified as complexed.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
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Site Code: 241-AX-104 Site Classification: Accepted

Unplanned Releases:

Release Name: UPR-200-E-119

Reported Date: 12-22-69 Occurance Report #:

Begin Date: Ref. Site Code:

End Date:

Description: UPR-200-E-1 19 occurred at this site on December 22, 1969, when an employee mistakenly
pulled about 15 feet (5 meters) of a contaminated electrode cable out of the 241-AX-1 04 tank
and set it on the ground. He then removed his contaminated gloves and set them on the
ground. Contamination was limited to a small area near the 241-AX-104 tank, the employee,
and the change house.

References:

Dimensions:

Depth/Height: 15.24 Meters 50.00 Feet

Overburden Depth: 1.83 Meters 6.00 Feet

Diameter: 22.86 Meters 75.00 Feet

Capacity: 3,785,412.00 Liter 1,000,000.00 Gallons

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

Decision Document:

D-192
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RPP-35484, Rev. 1

Site Code: 241-AX-104 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0695\0695_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-104 tank.

D-193

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Page 3
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 200-E-148-PL Site Classification: Accepted Page 1

Site Names: 200-E-148-PL, Tank Farm Transfer Line V109, Direct Buried Transfer Line From 241-C-151 to
241-A-01A

Site Type: Direct Buried Tank Farm Pipeline Start Date:

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-IS-1 Pipe Type: Carbon Steel

ClosureZone:

Site Transfer Line V109 is a 5 centimeter (2 inch) diameter, direct buried line, that is radiologically
Description: posted as an Underground Radioactive Material Area.

Location Line V109 originates inside the 241-C Farm at the 241-C-151 Diversion Box and terminates at
Description: 241-A-01A Pump Pit inside 241-A Farm.

Site The line construction changes from 2 inch carbon steel to 3 inch stainless steel tubing inside the
Comment: tank farm. A 60 centimeter (23.5 inch) diameter corrugated metal pipe, cut in half, covers this

direct buried pipeline at each pipe bend location. The corrugated metal pipe secured the soil to
allow movement of the waste piping at expansion joint locations.

References: 1. DIVERSION BOX 241-C-151 NOZZLE INFORMATION, H-2-2338, Rev 3, Sht 21.
2. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501, Sht 92.
3. 6/1/99 A,AN,AX,AY,AZ and C Tank Farm TSD Unit (S-2-3 and S-2-4), H-13-000280.
4. 7/28/04 Waste Transfer Piping diagram, H-14-104175, Rev 24.
5. 8/6/63 Waste Transfer Line V109 (241-A-101 to 241-C-151), H-2-32372.
6. 8/6/63 Waste Transfer Line V109, H-2-32371.

Dimensions:
Diameter: 0.05 Meters 0.17 Feet

References: 1. 8/6/63 Waste Transfer Line V109 (241-A-101 to 241-C-151), H-2-32372.

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program: yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: TSD Number:

RCRA Part A Permit: Closure Plan:

RCRA PermitStatus:

Septic Permit: 216/218 Permit:

Inert LandFill: NPDES:

D-194
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Site Code: 200-E-148-PL Site Classification: Accepted

D-195

Page 2

State Waste
Air Operating Permit: Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:



Site Code: 200-E-151-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

08/30/2007

Page 1

200-E-151-PL, Tank Farm Transfer Line V050, Direct Buried Transfer Line From 241-C-104 to
241-A-152, Tank Farm Pipeline

Direct Buried Tank Farm Pipeline

Inactive

200E
200-IS-1

Start Date:

End Date:

Pipe Type: Stainless Steel

Tank Farm Transfer Line V050 is a 3 inch diameter, schedule 40 steel, Tank Farm process waste
pipe. Most of this pipeline is direct buried. 48 meters (160 feet) of the line is encased in concrete.
The site is radiologically posted as an Underground Radioactive Material Area.

Line V050 originates inside 241-C Tank Farm at the 241-C-104 tank and terminates at the
241-A-152 Diversion Box, inside 241-A Tank Farm.

The line is associated with 241-C-104, 241-A-152 and pipeline sitecode 200-E-152-PL.

Lines V050 and V051 are buried in the same soil trench. When the V050 line plugged, a
replacement pipeline was set in the trench above the plugged line. There are actually two V050
lines in this trench. Operations did not change the line number.

1. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501, Sht 92.
2. 7/28/04 Waste Transfer Piping diagram, H-14-104175, Rev 24.
3. 3/19/52 Diversion Box 241-CR-151 Nozzle Information, H-2-2338, Sht 44.
4. 5/11/66 Line 8107 (241-CR-152 to 102-C), V843, V844 (241-CR-151 to 102-C); V050, V051
(241-A-152 to 104-C), H-2-33087.
5. 5/9/53 Process Tank Vault 244-CR Piping Layout, H-2-55971.
6. 5/1/53 Line Nos V050, V051 241-A-152 Diversion Box to Tank 104-C, H-2-55977, Sht 1,2.
7. 12/5/50 Piping Arrangement 241-CR-1 51, H-2-41539.
8. William Zickuhr, 6/13/06 Map Package 050506-244CR-H255971.

Dimensions:

Length: 518.16 Meters 1,700.00 Feet

Diameter: 0.08 Meters 0.25 Feet

Comments: 1700 feet of this line is direct buried. 160 feet of the line is encased in concrete.

References: 1. William Zickuhr, 6/13/06 Map Package 050506-244CR-H255971.

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program: yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
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Site Code: 200-E-151-PL

TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Site Classification: Accepted

RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Remediation and Closure

ResidualWaste:

D-197

Page 2



Site Code: 200-E-152-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

08/30/2007

Page 1

200-E-1 52-PL, Tank Farm Transfer Line V051, Direct Buried Transfer Line From 241-C-104 to
241-A-152, Tank Farm Pipeline

Direct Buried Tank Farm Pipeline

Inactive

200E
200-IS-1

Start Date:

End Date:

Pipe Type: Stainless Steel

Tank Farm Transfer Line V051 is a 3 inch diameter, schedule 40 steel, Tank Farm process waste
pipe. Most of the line is direct buried. Forty eight meters (160 feet) is encased in concrete. The site
is radiologically posted as an Underground Radioactive Material Area.

Line V051 originates inside 241-C Tank Farm at the 241-C-104 tank and terminates at the
241-A-152 Diversion Box inside 241-A Tank Farm.

The line is associated with 241-C-104, 241-A-152 and pipeline sitecode 200-E-151-PL.

Lines V050 and V051 are buried in the same soil trench.

1. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501, Sht 92.
2. 7/28/04 Waste Transfer Piping diagram, H-14-104175, Rev 24.
3. 2/21/80 Piping Waste Tank Isolation TK 241-C-104, H-2-73344.
4. William Zickuhr, 5/9/2006 Pipeline over Pipeline - 200-E-152 PL.
5. 5/11/66 Line 8107 (241-CR-152 to 102-C), V843, V844 (241-CR-151 to 102-C); V050, V051
(241-A-152 to 104-C), H-2-33087.
6. 5/9/53 Process Tank Vault 244-CR Piping Layout, H-2-55971.
7. 5/1/53 Line Nos V050, V051 241-A-152 Diversion Box to Tank 104-C, H-2-55977, Sht 1,2.
8. William Zickuhr, 6/13/06 Map Package 050506-244CR-H255971.

Dimensions:

Length: 518.16 Meters 1,700.00 Feet

Diameter: 0.08 Meters 0.25 Feet

Comments: 1700 feet of this line is direct buried. 160 feet of the line is encased in concrete.

References: 1. William Zickuhr, 6/13/06 Map Package 050506-244CR-H255971.

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program: yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
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Site Code: 200-E-152-PL

TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Site Classification: Accepted

RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Remediation and Closure

ResidualWaste:

D-199
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RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: 200-E-154-PL Site Classification: Accepted Page 1

Site Names: 200-E-154-PL, Tank Farm Transfer Line V1 13, Direct Buried Transfer Line From 241-C-151 To
241-AX-01A, Tank Farm Pipeline

Site Type: Direct Buried Tank Farm Pipeline Start Date:

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-IS-1 Pipe Type: Carbon Steel

ClosureZone:

Site Tank Farm Transfer Line V1 13 is a 3 inch diameter, direct buried Tank Farm process waste pipe.
Description: The site is radiologically posted as an Underground Radioactive Material Area.

Location Line V1 13 originates inside 241-C Tank Farm at the 241-C-151 Diversion Box and terminates at
Description: 241-AX-01A Pump Pit inside 241-A Tank farm.

Site All the straight portions are direct buried. A half circle, corrugated metal pipe covers the pipe at
Comment: areas where it turns, known as an expansion encasement. Approximately 48 meters (160 feet) of

this line near 241-AX tank farm is pipe-in-pipe encasement at the turns.

References: 1. DIVERSION BOX 241-C-151 NOZZLE INFORMATION, H-2-2338, Rev 3, Sht 21.
2. AREA MAP 200 EAST FOR THE "A" PLANT FACILITIES, H-2-44501, Sht 92.
3. 7/28/04 Waste Transfer Piping diagram, H-14-104175, Rev 24.
4. William Zickuhr, 6/13/06 RE: Map Packages for C252, ER153, C151.

Dimensions:

Diameter: 0.08 Meters 0.25 Feet

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program: yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: TSD Number:

RCRA Part A Permit: Closure Plan:

RCRA PermitStatus:

Septic Permit: 216/218 Permit:

Inert LandFill: NPDES:
State Waste

Air Operating Permit: Discharge Permit:
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Site Code: 200-E-154-PL Site Classification: Accepted

D-201

Page 2

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:



Site Code: 200-E-167-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted (Proposed)

08/30/2007

Page 1

200-E-167-PL, Underground pipelines from 244-A Lift Station to 241-A-A and 241-A-B Valve
Pits, Lines SN-215 and SN-216

Encased Tank Farm Pipeline

Inactive

200E
TBD

Start Date:

End Date:

Pipe Type: Pipe-in-Pipe (Double Contained)

The waste site is two underground, carbon steel pipelines.

The pipeline is located south of 7th Street and west of Buffalo Ave., inside 200 East Area.

Lines SN-215 and SN-216 are in the same trench that connects 244-A Lift Station with the 241-A-A
and 241-A-B Valve Pits. They are double contained (pipe-in-pipe), carbon steel lines that are
surrounded by a minimum of 7.6 centimeters (3 inches) of polyurethane insulation. The interior
pipe is 7.6 centimeter (3 inch diameter) schedule 40 pipe. The outer pipe is 15.2 centimeter (6 inch
diameter) schedule 40 pipe.

The pipelines are associated with the 244-A Lift Station and the 241-A Tank Farm.

1. WL Zickuhr, 4/26/06 New Tank Farm Pipeline WIDS Entry (200-E-167-PL).
2. RC Baker, 1/13/75 Construction Specification for 241-BX to 241-A Tank Farm Waste Transfer
System Building 244-A (Project 103), B-103-C2.
3. 10/24/74 Civil Plan and Profile - Process Lines SN215 and SN-216, H-2-38202.
4. 8/30/74 Hydraulic Diagram Waste Transfer System, H-2-38224.
5. 10/14/85 Piping Plan 3 inch SN-650-M25, H-2-76984.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Programmatic Responsibility

Confirmed By Program:

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:
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Site Code: 200-E-167-PL Site Classification: Accepted (Proposed)

D-203

Page 2

State Waste
Air Operating Permit: Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:



Site Code: 200-E-200-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted (Proposed)

08/30/2007

Page 1

200-E-200-PL, Pipelines from 244-AR Vault to 241-AY-152 and 241-A-153 Diversion Boxes,
Lines 801, 802, 806, 805

Direct Buried Tank Farm Pipeline

Inactive

200E
TBD

Start Date:

End Date:

Pipe Type: Carbon Steel

The waste site is four underground, 15 centimeter (6 inch) diameter carbon steel pipelines buried in
the same soil trench. The lines split into a "Y" east of the 241-A Tank Farm fence. Lines 802 and
806 divert to 241-AY-152 Diversion Box. Lines 801 and 805 divert to the 241-A-153 Diversion Box.

The pipelines extend from the 244-AR Vault building to the 241-A Tank Farm. The lines cross
under Buffalo Ave.

The transfer line is associated with 244-AR Vault, 241-A-153 and 241-AY-152.

1. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
2. AREA MAP - 200 EAST "A" PLANT FACILITIES, H-2-44501, Sht 70.
3. 12/7/65 Hot buried piping plan & sections 244-AR vault, H-2-62062, Sht 1.
4. 7/30/69 Piping plan sluice transfer box 241-AY-152, H-2-64452, Sht 1.
5. 5/9/66 Civil plan and prifile PSW sluice lines LLN. NOO5; 801, 802, 805, &806, H-2-61978.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Programmatic Responsibility

Confirmed By Program:

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:
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Site Code: 200-E-200-PL Site Classification: Accepted (Proposed)

D-205

Page 2

Unit Category:

TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:



RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: 200-E-207-PL Site Classification: Accepted (Proposed) Page 1

Site Names: 200-E-207-PL, Encased Transfer Line from 241-A-151 Diversion Box to 241-A-152 Diversion
Box; Lines V004, V005, V006, V007, V008

Site Type: Encased Tank Farm Pipeline Start Date:

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: TBD Pipe Type: Stainless Steel

ClosureZone:

Site The waste site is an underground concrete encasement containing five stainless steel pipelines.
Description: Each of the five pipelines is a 9 centimeter (3.5 inch) diameter stainless steel line.

Location The concrete encasement originates at the 241-A-1 51 Diversion Box, on the south side of the
Description: PUREX building. It runs eastward and turns north to connect with the 241-A-152 Diversion Box,

located inside the 241-A Tank Farm. The line crosses under both Canton Ave. and 4th Street.

Associated The pipelines are associated with the 241-A-151 and 241-A-152 Diversion Boxes.
Structures:

Site Well 299-E25-52 is located adjacent to pipeline 200-E-207-PL, inside the PUREX facility fence.
Comment: The well was scheduled for decommissioning in 2007. Spectral Gamma Looging System

information was collected in May 2007. A maximum concentration of 10,600 Pico curies per gram
of cesium 137 was identified at a depth of 5.7 meters (19 feet). Cobalt and Europium were also
detected.

Release UPR-200-E-67 states that a release occurred on May 7, 1984. An old, contaminated pipe
Description: encasement, located under 4th Street north of the 272-AW parking lot, was encountered during the

excavation. Contamination levels ranged from 1 to 1.5 milirad per hour.

References: 1. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
2. Area Map 200 East "A" Plant Facilities, H-2-44501, Sht 47.
3. AREA MAP - 200 EAST FOR A PLANT FACILITIES, H-2-44501, Sht 58.
4. AREA MAP 200-EAST "A" PLANT FACILITIES, H-2-44501, Sht 36.
5. Matt Halstead, 11/30/06 WIDS Site Information Form for Encased Transfer Line between
241-A-151 and 241-A-152 Diversion Boxes.
6. Scott Worley, 5/30/07 Well 299-E25-52 Logging Information.

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: TSD Number:
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Site Code: 200-E-207-PL Site Classification: Accepted (Proposed)

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Remediation and Closure

ResidualWaste:

D-207

Page 2



Site Code: 200-E-210-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted (Proposed)

08/30/2007

Page 1

200-E-210-PL, Encased lines between 241-AW Tank Farm and 242-A Evaporator Building,
Lines SL-167, SL-168, SN-219, SN-220, SN-269, SN-270

Encased Tank Farm Pipeline

Inactive

200E
TBD

Start Date:

End Date:

Pipe Type: Carbon Steel

The waste site is four underground, carbon steel lines within the same concrete encasement. Lines
SL-167 and SL-168 are 5 centimeter (2 inch) diameter lines. Lines SN-219, SN-220, SN-269 and
SN-270 are 7.6 centimeter (3 inch) diameter lines.

The encased transfer line extends northward from the 241-AW Tank Farm and connects to the west
side of the 242-A Evaporator building. The line crosses under 4th Street.

Lines SN-219 and SN-220 drop out of the encasement near the southwest corner of the 242-A
Evaporator building and continue into the 241-A Tank Farm. They connect to the 241-A-A and
241-A-B Valve Pits.

The lines are associated with the 241-AW-A and 241-AW-B, 241-A-A, 241-A-B valve pits, and the
242-A Evaporator facility.

1. Matt Halstead, 11/21/06 WIDS Site Information Form.
2. 7/1/76 Piping Plan 241-AW Tank, H-2-70399, Sht 1.
3. 3/19/62 Area Map-200 East "A" Plant Facilities, H-2-44501, Sht 58.
4. 7/1/76 Piping Plan Valve Pits 241-AW-A&B, H-2-70401, Sht 1.
5. 4/6/77 Piping Sections & Details, H-2-70410, Sht 1.
6. 10/1/93 Piping Plan, H-2-70398, Sht 2.
7. 6/1/76 Piping Plan 241-AW Tank Farm to 242-A Building, H-2-70398, Sht 1.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Programmatic Responsibility

Confirmed By Program:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:
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Site Code: 200-E-210-PL Site Classification: Accepted (Proposed)

D-209

Page 2

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:



Site Code: 200-E-211-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted (Proposed)

08/30/2007

Page 1

200-E-21 1 -PL, Transfer Lines from 241-AW to 242-A Evaporator Building, Lines DR334,
DR335, DR343

Direct Buried Tank Farm Pipeline

Inactive

200E
TBD

Start Date:

End Date:

Pipe Type: Pipe-in-Pipe (Double Contained)

The waste site is three underground transfer lines buried in the same soil trench. Lines DR334 and
DR335 are 25 centimeter (10 inch) diameter carbon steel lines double contained within 30
centimeter (12 inch) diameter carbon steel pipes. Line DR343 is a direct buried 15 centimeter (6
inch) diameter carbon steel pipe.

The group of lines extend north from 241-AW Tank Farm to connect to the north side of the 242-A
Evaporator Building. The lines cross under 4th Street.

The lines are associated with 241-AW and the 242-A Evaporator.

1. AREA MAP - 200 EAST FOR A PLANT FACILITIES, H-2-44501, Sht 58.
2. Matt Halstead, 11/21/06 WIDS Site Information Form.
3. 7/1/76 Piping Plan 241-AW Tank, H-2-70399, Sht 1.
4. 4/6/77 Piping Sections & Details, H-2-70410, Sht 1.
5. 10/1/93 Piping Plan, H-2-70398, Sht 2.
6. 5/27/74 Piping Plan 242-A Building Area, H-2-69183.
7. 10/1/76 Piping Plan and Details Drain Pit 241-AW-02D, H-2-70414, Sht 1.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Programmatic Responsibility

Confirmed By Program:

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:
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Site Code: 200-E-211-PL Site Classification: Accepted (Proposed)

D-211

Page 2

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-152 Site Classification: Accepted Page 1

Site Names: 241-A-152, 241-A-152 Diversion Box

Site Type: Diversion Box Start Date: 1956

Status: Inactive End Date: 1980

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site This diversion box is a reinforced concrete structure containing four stainless steel transfer pipes
Description: and adequate space to allow for jumper replacement activities. The major portion of the diversion

box is below grade with concrete cover blocks and lifting hooks.

Location The unit is located inside the 241-A Tank Farm fence, east of the 241-A-106 Tank.
Description:

Process This unit routed waste from 241-A-151 Diversion Box to 241-CR-151 Diversion Box through a pipe
Description: encasement containing four stainless steel lines.

Associated It is associated with the 241-A-302-B Catch Tank, 216-A-7 crib, 200-E-182-PL and 200-E-207-PL .
Structures:

Site The last documented waste transfer for this site was May 1980.
Comment:

Release This diversion box drains to a catch tank. The catch tank is designed to contain leaks from
Potential: transfers and drainage from operations within the unit.

Environmental Leak detection and air monitoring are performed continuously within the tank farm in which this unit
Monitoring is located.
Description:

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. Production Operations, 12/79 Tank Farm Processing and Services Operations Training Manual,
RHO-MA-231.
3. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
4. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
5. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
6. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
7. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
8. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: Waste transferred through 241-A-152 includes fuel decladding waste, organic wash waste,
sump waste, and laboratory waste. Lead shielding may also be contained inside the diversion
box.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

D-212
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Site Code: 241-A-152

Type:

Category:

Physical State:

Description:

References:

Site Classification: Accepted Page 2

Equipment

Mixed

Solid

The diversion box contains lead shielding.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Dimensions:

Length: 18.60 Meters 61.04 Feet

Width: 7.16 Meters 23.50 Feet

Depth/Height: 5.64 Meters 18.51 Feet

Site Shape: Rectangle

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

Field Work:

Type: Site Walkdown

BeginDate: 05/09/2001 FieldCrew: Mary Compau

End Date: 05/09/2001

Purpose: Verification

Comment: This Diversion Box has not yet been sealed with weatherizing foam.

References: 1. Mary Compau, 5/9/01 Plant Mail note and hard copy photo describing site visit..

Regulatory Information:

Programmatic Responsibility

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
Yes

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

S-2-4
Yes

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology
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Site Code: 241-A-152 Site Classification: Accepted

D-214

Page 3

Unit Category: Treatment, Storage and Disposal (TSD)

TPA Appendix: B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-153 Site Classification: Accepted Page 1

Site Names: 241-A-153, 241-A-153 Diversion Box, 241-A-153 Transfer Station

Site Type: Diversion Box Start Date: 1956

Status: Inactive End Date: 1985

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site This diversion box is a reinforced concrete structure sized to accommodate the pipes and provide
Description: space for jumper replacement. The 241-A-153 is one type of diversion box, known as a transfer

box. It connects one common pipe to several others, one at a time, uses only one jumper and has
the several nozzles arranged in a circle about the common nozzle.

Location The 241-A-153 Diversion Box is located inside the 241-A Tank Farm fence, southwest of tank
Description: 241-A-104.

Process This unit routes waste from the 241-A Tank Farm to the 244-AR Vault.
Description:

Associated This tank is associated with the 241-A Tank Farm and the 244-AR Vault.
Structures:

Site The last documented waste transfer for this site was July 1985. The diversion box has been
Comment: stabilized with plastic foam. The primary purpose of the foam is to prevent surface infiltration into

the unit.

Release This diversion box drains to a catch tank. This catch tank is designed to contain leaks from
Potential: transfers and drainage from operations within the unit.

Environmental Leak detection and air monitoring are performed continuously within the tank farm in which this unit
Monitoring is located.
Description:

References: 1. Production Operations, 12/79 Tank Farm Processing and Services Operations Training Manual,
RHO-MA-231.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
5. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
6. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
7. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
8. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: This unit contains PUREX high level waste, and PUREX organic wash waste. Lead shielding
may also be contained inside the diversion box.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
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Site Code: 241-A-153

Type:

Category:

Physical State:

Description:

References:

Site Classification: Accepted Page 2

Equipment

Hazardous/Dangerous

Solid

This unit contains lead shielding.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
Yes

Air Operating Permit: No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

S-2-4
Yes

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: Treatment, Storage and Disposal (TSD)
TPA Appendix: B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

D-216

Dimensions:

Length: 5.18 Meters 17.00 Feet

Width: 2.90 Meters 9.50 Feet

Depth/Height: 3.66 Meters 12.00 Feet

Site Shape: Rectangle

References: 1. TRANSFER BOX 241-A-153 NOZZLE INFORMATION, H-2-2338, Sht 55.
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Site Code: 241-A-153 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0643\0643_01.jpg DateTaken: 02/27/2006

Description: Photo shows the diversion box covered with weather protective spray.

D-217
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-302B Site Classification: Accepted Page 1

Site Names: 241-A-302B, 241-A-302-B Catch Tank, IMUST, Inactive Miscellaneous Underground Storage
Tank, V062

Site Type: Catch Tank Start Date:

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-IS-1 Pipe Type:

ClosureZone:

Site The east slope of the 241-A Tank Farm has been sprayed with shotcrete. The shotcrete surrounds
Description: the area where the 241-A-302B Catch Tank is located. A riser and electrical box are visible. A

staircase has been installed to provide access to the tank surface. The underground tank is
positioned horizontally. The tank is marked and radiologically posted.

Location The 241-A-302B catch tank is buried outside the tank farm perimeter fence, east of 241-A Tank
Description: Farm, adjacent to Canton Ave.

Process The tank received liquid effluents from the 241-A-151 Diversion Box, located south of PUREX, and
Description: the 241-A-152 diversion box, that is located inside the tank farm perimeter fence.

Associated The unit is associated with 241-A Tank Farm and 241-A-152 Diversion Box and the 200-E-182-PL
Structures: pipeline. The drain line to this catch tank is V062.

Site By definition, an interim stabilized tank is allowed to retain up to 18,900 liters (5000 gallons) of
Comment: liquid supernate, if it is not technically or economically feasible to remove the liquid. Drawings

H-2-3780 and H-2-57452 provide construction details.

This tank was the subject of an Unusual Occurrence Report issued in February 1989 due to
fluctuating liquid levels.

Cleanup This unit was isolated in 1985 and interim stabilized in 1990.
Activities:

Environmental The tank is monitored by the Tank Farm Computer Automated Surveillance System (CASS) and
Monitoring manual tape.
Description:

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3.1967 AREA MAP 200 EAST "A" PLANT FACILITIES, H-2-44500, Sht 1.
4. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
5. B. M. Hanlon, 11/90 Tank Farm Surveillance and Waste Status Summary Report for July 1990,
WHC-EP-0182-28.
6. B. M. Hanlon, 11/91 Tank Farm Surveillance and Waste Status Report for September 1991,
WHC-EP-01 82-42.
7. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for January
1994, WHC-EP-0182-70.
8. Matt Halstead, 4/10/07 Tank Farm Diversion Box Drain Lines (Excel Spread Sheet).

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Liquid

D-218
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Site Code: 241-A-302B Site Classification: Accepted

Start Date: End Date: 1985

Description: This unit was used for transfer of waste solutions from processing and decontamination
operations to the tank farms. Volumes varied according to specific plant operation. The tank
was isolated in 1985 and stabilized (pumped) in 1990. The volume of waste reported to be
remaining in the tank is not consistent in all documents. The Miscellaneous Underground
Radioactive Tanks report (1992) states there is 8581 liters (2270 gallons) of supernate and
3137 liters (830 gallons) of sludge. The Waste Tank Summary Report for April 1996 states
there is a total of 18,685 liters (4943 gallons) of waste remaining in the tank.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101 ER0101.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. E.H. Neilsen, 12/92 Miscellaneous Underground Radioactive Waste Tanks, WHC-EP-0560.
4. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for
January 1994, WHC-EP-0182-70.

Dimensions:

Length: 9.14 Meters 30.00 Feet

Diameter: 2.44 Meters 8.00 Feet

Capacity: 51,103.06 Liter 13,500.00 Gallons

Site Shape: cylandrical

References: 1. E.H. Neilsen, 12/92 Miscellaneous Underground Radioactive Waste Tanks, WHC-EP-0560.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: No

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
Inactive Contaminated Structure

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

No

None
No

No

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category:

TPA Appendix:

RCRA Past Practice (RPP)

C

Remediation and Closure

Decision Document:

Decision Document Status:

D-219
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Site Code: 241-A-302B Site Classification: Accepted

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Images:

Pathname: \\apmapweb\widsimg\200E\0645\0645_01.JPG DateTaken: 02/05/1998

Description: This photo was scanned from IMUST Walkdown Checklists & Photos, Task Order 42-01-02, Rev. 1.

Pathname: \\apmapweb\widsimg\200E\0645\0645_02.JPG DateTaken: 02/05/1998

Description: This photo was scanned from "IMUST Walkdown Checklists & Photos", Task Order 42-01-02, Rev.1.
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-350 Site Classification: Accepted Page 1

Site Names: 241-A-350, 241-A-350 Catch Tank, 241-A-350 Drainage Lift Station

Site Type: Catch Tank Start Date: 1956

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is an underground reinforced concrete pump pit, with a cover block. The pump pit drains
Description: any leaks from the pump through the pump pit floor drain to an 800-gallon (3000-liter) stainless

steel tank below.

Location The unit is located inside the 241-A Tank Farm fence, southeast of tank 241-A-106.
Description:

Process The unit is designed to receive drainage from the 241-A-A and 241-A-B valve pits, 241-A service
Description: pit, 241-A&B flush pits, 241-A clean out boxes, 241-A-431 ventilation equipment, and out of

specification 241-A-207 retention basin solution.

Associated The unit is associated with 241-A Tank Farm and 241-A-A and 241-A-B diversion boxes.
Structures:

Release The tank caisson is designed to contain leaks.
Potential:

Environmental The annular space between the caisson and the tank is equipped with a leak detector and pump.
Monitoring
Description:

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
4. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
5. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.
6. 8/3/05 Submit to Ecology a Disposition Plan for all Double Shell Tank Components Not in Use
Post 2005, CH2M-0502032.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Solid and liquid

Description: This unit contains aging PUREX high-level waste, PUREX acid concentrator waste, organic
wash waste, and 241-A-207 Retention Basin solution.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.
2. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

Dimensions:
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Site Code: 241-A-350 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
Other Storage Area

Permitting

TSD Number:
Closure Plan:

216/218 Permit:
NPDES:
State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-222

Page 2

Length: 2.74 Meters 9.00 Feet

Width: 2.74 Meters 9.00 Feet

Depth/Height: 9.05 Meters 29.70 Feet

Site Shape: Square

References: 1. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

No

None

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-417 Site Classification: Accepted Page 1

Site Names: 241-A-417, 241-A-417 Condensate Tank

Site Type: Catch Tank Start Date: 1956

Status: Inactive End Date:
Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site This unit is an underground cylindrical concrete vault lined with an all welded steel liner. Two
Description: overflow lines near the top of the vault prevent overflow of the tank. Above the tank are two

rectangular pits, a pump pit and a valve pit. The floor of both pits slope to drains that empty to the
tank.

Location The tank is located inside the 241-A Tank Farm fence, east of the 241-A-702 Building.
Description:

Process This unit collects condensate from the 241-A-401 Condenser House, 241-A-702, and from
Description: 241-AZ-154. Condensate may be pumped back to the 241-AX Tank Farms or overflow to the

216-A-24 Crib.

Associated The unit is associated with 241-A Tank Farm, 241-AX Tank Farm, and the 216-A-24 Crib.
Structures:

Cleanup The tank has been electrically and mechanically isolated. The pump and valve pits have been
Activities: covered with foam. Barometric breather filter assemblies have been installed to provide passive

ventilation.

Release This unit is designed to contain leaks and drainage from operations.
Potential:

Environmental Leak detection and air monitoring are performed continuously within the tank farm in which this unit
Monitoring is located.
Description:

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
7. B. M Hanlon, 9/96 Waste Tank Summary Report for Month Ending June 30, 1996,
WHC-EP-0182-99.
8. PUMP PIT ARRANGEMENT, H-2-57302.
9. David F. Cole, 9/26/03 WIDS Information for 241-A-417 Catch Tank.

Waste Information:
Type: Steam Condensate

Category: Mixed

Physical State: Liquid

Description: This unit collects condensate for the 241 -A-702 process condensate, the 241 -A-401 process
condensate, and the 241-AZ-154 steam condensate.
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Site Code: 241-A-417 Site Classification: Accepted

References: 1. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

Dimensions:

Length: 8.03 Meters 26.33 Feet

Width: 3.35 Meters 11.00 Feet

Depth/Height: 8.68 Meters 28.47 Feet

Site Shape: Circle

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
3. PUMP PIT ARRANGEMENT, H-2-57302.

Regulatory Information:

Programmatic Responsibility

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes

Permitting

TSD Number:
Closure Plan:

216/218 Permit:
NPDES:
State Waste
Discharge Permit:No

No

None

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-224
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Site Code: 241-A-417 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0647\06470 1.jpg DateTaken: 09/23/2002

Description: Photo shows the tank access covered with a foam sealant.

D-225

Page 3



Site Code: 241-A-A

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-A-A, 241-A-A Diversion Box, 241-A-A Structural Valve Pit

Valve Pit

Inactive

200E
200-PO-3

Start Date: 1974

End Date:

Pipe Type:

The unit is an underground structure with reinforced concrete walls, floor, and cover blocks.

The valve pit is located inside the 241-A Tank Farm complex, south of tanks 241-A-101 and
241-A-102.

The 241-A Tank Farm valve pits were used to route wastes to and from the 242-A Evaporator;
241-AN, 241-AW, 241-AY, and 241-AZ Tank Farms, PUREX and the 244-A DCRT. The 204-AR
Facility was connected to 241-A-A, but waste was re-routed to 241-AW-A valve pit in 2003 when
line LIQW-702 was tied into line SN-220 . Transfers from 244-A may included cross-site, 244-CR,
and B-Plant wastes.

The unit is associated with 241-A-350, 241-A Tank Farm, 200-E-167-PL, 200-E-210-PL.

The valve pit was built in 1974.

This valve pit drains to a catch tank. It is designed to contain leaks from transfers and drainage
from operations within the unit.

Each valve pit contains a leak detector that will shut down transfer operations when a leak in the pit
is detected.

1. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
2. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
5. 8/3/05 Submit to Ecology a Disposition Plan for all Double Shell Tank Components Not in Use
Post 2005, CH2M-0502032.
6. Matt Halstead, 5/7/2007 241-A-A General Summary Report Update.
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Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: The 241-A Tank Farm valve pits are used to route wastes to and from the 242-A Evaporator;
241-AN, 241-AW, 241-AY, and 241-AZ Tank Farms; PUREX; and the 244-A DCRT. The
204-AR Facility was connected to 241-A-A, but waste was re-routed to 241-AW-A valve pit in
2003 when line LIQW-702 was tied into line SN-220 . Transfers from 244-A may include
cross-site, 244-CR, and B-Plant wastes.



RPP-35484, Rev. 1

Site Code: 241-A-A Site Classification: Accepted

References: 1. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
2. Matt Halstead, 5/7/2007 241-A-A General Summary Report Update.

Dimensions:

Length: 4.27 Meters 14.00 Feet

Width: 3.66 Meters 12.00 Feet

Depth/Height: 2.29 Meters 7.50 Feet

Site Shape: Rectangle

References: 1. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.
2. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

Regulatory Information:

Programmatic Responsibility

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

No

None

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-227
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RPP-35484, Rev. 1

Site Code: 241-A-A Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0650\0650_01.jpg DateTaken: 02/27/2006

Description: Photo shows the diversion box sprayed with weather protective material.
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RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-A-B Site Classification: Accepted Page 1

Site Names: 241-A-B, 241-A-B Diversion Box, 241-A-B Structural Valve Pit

Site Type: Valve Pit Start Date: 1974

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is an underground reinforced concrete structure with walls, a floor, and cover blocks.
Description:

Location The valve pit is located inside the 241-A Tank Farm complex, south of tanks 241-A-101 and
Description: 241-A-102.

Process The 241-A Tank Farm valve pits were used to route wastes to and from the 242-A Evaporator;
Description: 241-AN, 241-AW, 241-AY, and 241-AZ Tank Farms; PUREX; and the 244-A DCRT. Transfers from

244-A may have included cross-site, 244-CR, and B-Plant wastes.

Associated This unit is associated with 241-A-350, 241-A Tank Farm, 200-E-167-PL, 200-E-210-PL.
Structures:

Site The valve pit was built in 1974.
Comment:

Release The valve pit drains to catch tanks. It is designed to contain leaks from transfers and drainage from
Potential: operations within the unit.

Environmental Each valve pit contains a leak detector that will shut down transfer operations when a leak in the pit
Monitoring is detected.
Description:

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.
3. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
4. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.
5. 8/3/05 Submit to Ecology a Disposition Plan for all Double Shell Tank Components Not in Use
Post 2005, CH2M-0502032.

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: The 241-A Tank Farm valve pits are used to route wastes to and from the 242-A Evaporator;
241-AN, 241-AW, 241-AY, and 241-AZ Tank Farms; PUREX; and the 244-A DCRT. Transfers
from 244-A may include cross-site, 244-CR, and B-Plant wastes.

References: 1. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

Dimensions:
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Site Code: 241-A-B Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No

No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

No

None

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-230

Page 2

Length: 4.27 Meters 14.00 Feet

Width: 3.66 Meters 12.00 Feet

Depth/Height: 2.29 Meters 7.50 Feet

Site Shape: Rectangle

References: 1. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.
2. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



RPP-35484, Rev. 1

Site Code: 241-A-B Site Classification: Accepted

D-231

Page 3

Images:

Pathname: \\apmapweb\widsimg\200E\0651\0651_01.jpg DateTaken: 02/27/2006

Description: Photo shows the diversion box sprayed with weather protective material.



Site Code: 241-AX-152CT

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Reclassification Status: Consolidated

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

Site
Comment:

Cleanup
Activities:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-AX-1 52CT, 241-AX-1 52-CT Catch Tank

Catch Tank

Inactive

200E
200-PO-3

Start Date: 1965

End Date:

Pipe Type:

The site is an underground catch tank. It is constructed of 0.76 meter (2.5 foot) thick concrete walls.
The tank walls and floor are lined with stainless steel.

The 241-AX-152 Catch Tank and Diverter Station are located in the western portion of the 241-AX
Tank Farm.

The Catch tank is associated with the 241-AX-152 Diverter Station. The diverter station and the
catch tank are part of the same structure. The drain line is line V713.

The tank was constructed in 1962. The diverter station and catch tank are part of the same
construction. The catch tank is under the diverter station.

The catch tank was declared a leaker in March 2001. The tank was stabilized by removing all liquid
and isolated using both administrative and engineering controls.

This information is contained in DOE/EIS-01 13.

Leak detection and air monitoring are performed continuously within the tank farm in which this unit
is located.

1. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for January
1994, WHC-EP-0182-70.
2. 4/10/95 241-AX-152 Diverter Station Plans and Section (Structural), H-2-44580.
3. Mary Compau, 10/27/03 Status Changes for 241-A-302A and 241-AX-152.
4. Mary Compau, 10/28/05 241-AX-152 Additional Information.
5. David A. Bragg, 8/14/01 Decision Analysis for Disposition of the 241-AX-152 Catch Tank,
RPP-8246.
6. D.I. Allen, 1/17/02 Stabilization and Isolation of Catch Tabk 241-AX-152, CHG-0200089.
7. Matt Halstead, 4/10/07 Tank Farm Diversion Box Drain Lines (Excel Spread Sheet).
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Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and Liquid

Description: This unit transfers mixed waste solutions from processing and decontamination operations.
Volumes are variable according to specific plant operation. Lead shielding may also be
contained inside the diversion box.

References: 1. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for
January 1994, WHC-EP-0182-70.



RPP-35484, Rev. 1

Site Code: 241-AX-152CT

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Site Reclassification Status: Consolidated

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

No

None

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-233

Page 2

Dimensions:

Length: 6.40 Meters 21.00 Feet

Width: 1.52 Meters 5.00 Feet

Depth/Height: 3.35 Meters 11.00 Feet

Capacity: 41,639.53 Liter 11,000.00 Gallons

Comments: The concrete walls and floor are lined with stainless steel.

References: 1. Mary Compau, 10/28/05 241-AX-152 Additional Information.



RPP-35484, Rev. 1

Site Code: 241-AX-152CT Site Reclassification Status: Consolidated

D-234

Images:

Pathname: \\apmapweb\widsimg\200E\0686\0686_01.jpg DateTaken: 04/28/1964

Description: Photo number 6793 shows the 241-AX-152 diverter station and catch tank being constructed.
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RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-AX-152DS Site Classification: Accepted Page 1

Site Names: 241-AX-152DS, 241-AX-152 Diverter Station, 241-AX-152-DS Diverter Station, Line V713

Site Type: Diversion Box Start Date: 1965

Status: Inactive End Date: 2002

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is a reinforced concrete structure with the top at ground level. There are two diverter tanks
Description: in a common cell with a stainless steel liner on the floor that extends approximately 1 foot (0.31

meters) up the cell wall. There is also a pump pit that does not have a stainless steel liner. The
cell and pump pit drain to a catch tank below.

Location The 241-AX-152 Diverter Station is located in the western portion of the 241-AX Tank Farm.
Description:

Process Diverter station 241-AX-152DS is used to transfer mixed waste solutions from processing and
Description: decontamination operations

Associated The unit is associated with the 241-AX, 241-AZ, and 241-AY tank farms and the 241-AX-152 Catch
Structures: Tank. The drain line is V713.

Site This unit was pumped out on August 29, 1992. It was declared isolated in March 2002.
Comment:

Release Diversion boxes and receiving vaults drain to catch tanks or double-shell tanks. They are designed
Potential: to contain leaks from transfers and drainage from operations within the unit.

Environmental Leak detection and air monitoring are performed continuously within the tank farm in which this unit
Monitoring is located.
Description:

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101ER0101.
3. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
4. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
5. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
6. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
7. B. M. Hanlon, 11/91 Tank Farm Surveillance and Waste Status Report for September 1991,
WHC-EP-01 82-42.
8. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for January
1994, WHC-EP-0182-70.
9. 4/10/95 241-AX-152 Diverter Station Plans and Section (Structural), H-2-44580.
10. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
11. Mary Compau, 11/5/03 241-AX-1 52 and 241 -A-302A.
12. Matt Halstead, 4/10/07 Tank Farm Diversion Box Drain Lines (Excel Spread Sheet).

Waste Information:
Type: Equipment

Category: Mixed

Physical State: Solid
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Site Code: 241-AX-152DS Site Classification: Accepted

Start Date: 1965 End Date:

Description: This unit transports waste solutions from processing and decontamination operations. Volumes
are variable according to specific plant operation.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101 ER0101.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for
January 1994, WHC-EP-0182-70.

Type: Chemicals

Category: Mixed

Physical State: Solid and liquid

Start Date: 1965 End Date:

Description: This unit transports waste solutions from processing and decontamination operations. Volumes
are variable according to specific plant operation.

References: 1. G. W. Wilson and J. D. Hale, 9/24/80 Burial Ground Characterizations, D0101 ER0101.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. BM Hanlon, 01/01/94 Tank Farm Surveillance and Waste Status Summary Report for
January 1994, WHC-EP-0182-70.

Dimensions:

Length: 7.62 Meters 25.00 Feet

Width: 2.74 Meters 9.00 Feet

Depth/Height: 8.99 Meters 29.50 Feet

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: RCRA Treatment and Storage Unit

Permitting

RCRA Part B Permit: No TSD Number: S-2-4

RCRA Part A Permit: Yes Closure Plan: Yes

RCRA PermitStatus:

Septic Permit: 216/218 Permit: None

Inert LandFill: NPDES:
State Waste

Air Operating Permit: No Discharge Permit:

Tri-Party Agreement
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Site Code: 241-AX-152DS

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Site Classification: Accepted

Ecology

Treatment, Storage and Disposal (TSD)

B

Remediation and Closure

ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0687\0687_01.jpg DateTaken: 03/19/2006

Description: Photos shows the surface features of the 241-AX-1 52 diverter station.

Pathname: \\apmapweb\widsimg\200E\0687\0687_02.jpg DateTaken: 04/28/1964

Description: Photo number 6793 shows the 241-AX-152 diverter station and catch tank being constructed.
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Site Code: 241-AX-501

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

08/30/2007

Page 1

241-AX-501, 241-AX-501 Valve Pit, 241-AX-501 Condensate Valve Pit

Valve Pit

Inactive

200E
200-PO-3

Start Date:

End Date:

Pipe Type:

The unit is a reinforced concrete structure that contains a valve that routes the tank farm
condensate to the 241-A-417 Pump Pit.

This unit is located inside the north end of the 241-A Tank Farm, northwest of 241-A-417.

The valve routes and receives tank farm condensate.

The unit interconnects AX Tank Farm to the 241-A-417 Pump Pit and Tank.

The 241-AX-501 valve pit is not listed specifically in Part A (DOE/RL 88-21) but the valve pit is
listed in the Tri-party Agreement (Rev. 4).

1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.

Waste Information:
Type: Storage Tank

Category: Mixed

Physical State: Liquid

Description: The unit receives and routes tank farm condensate.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

Dimensions:
Length: 2.54 Meters 8.33 Feet

Width: 1.73 Meters 5.66 Feet

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

Regulatory Information:
Programmatic Responsibility
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Site Code: 241-AX-501

DOE Program:

Site Classification: Accepted

EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Yes
Inactive Contaminated Structure

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0689\0689_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-501 Valve Pit.
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No

None



Site Code: 241-AX-A

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-AX-A, 241-AX-A Diversion Box, 241-AX-A Structural Valve Pit, 241-AX-A Valve Pit

Valve Pit

Inactive

200E
200-PO-3

Start Date: 1965

End Date:

Pipe Type:

The unit is an underground reinforced concrete structure with 1 foot (0.31 meter) thick walls and
floor.

The 241-AX-A is located inside the 241-AX Tank Farm, southwest of tank 241-AX-104.

241-AX-A direct slurry into tanks or supernate out of tanks by manipulation of the correct valve.

This unit is associated with 241-AY-102 and 241-AX Tank Farm. The unit is interconnected with
the 241-AX-B Valve Pit, the 241-A-A Pit, the 241-A-B Pit, and the 242-A Evaporator.

This site is listed in Appendix B of Tri-Party Agreement (Rev. 4) but not listed in the Hanford Facility
Dangerous Waste Part A Permit Application, (DOE/RL 88-21, 4-93). Since the site is not listed in
the permit, no TSD designation will be given to this unit.

Diversion boxes and receiving vaults drain to catch tanks or to double-shell tanks. They are
designed to contain leaks from transfers and drainage from operations within the unit.

Leak detection and air monitoring are performed continuously within this tank farm.

1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. 8/3/05 Submit to Ecology a Disposition Plan for all Double Shell Tank Components Not in Use
Post 2005, CH2M-0502032.

D-240
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Page 1

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: The unit transports waste solutions from processing and decontamination operations.
Quantities are variable according to specific plant operation.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
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Site Code: 241-AX-A Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Yes

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
No

Air Operating Permit: No

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

No

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)
TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

D-241

Dimensions:

Length: 3.66 Meters 12.00 Feet

Width: 3.66 Meters 12.00 Feet

References: 1. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.

Page 2

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-AX-A Site Classification: Accepted

D-242

Images:

Pathname: \\apmapweb\widsimg\200E\0690\0690_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-A Diversion Box.
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Site Code: 241-AX-B

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

241-AX-B, 241-AX-B Diversion Box, 241-AX-B Structural Valve Pit, 241-AX-B Valve Pit

Valve Pit

Inactive

200E
200-PO-3

Start Date: 1965

End Date:

Pipe Type:

The unit is an underground reinforced concrete structure with 1foot (.31 meters) thick walls and
floor.

The 241-AX-B is located inside the 241-AX Tank Farm, southwest of tank 241-AX-104.

241-AX-B directed slurry into tanks or supernate out of tanks by manipulation of the correct valve.

The unit is associated with the 241-AY-102 and the 241-AX Tank Farm. The unit is interconnected
with the 241-AX-A Valve Pit, the 241-A-A Pit, the 241-A-B Pit, and the 242-A Evaporator.

This site is listed in Appendix B of the Tri-Party Agreement (Rev. 4), but is not listed in the Hanford
Facility Dangerous Waste Part A Permit Application (DOE/RL 88-21, 4-93).

Diversion boxes and receiving vaults drain to catch tanks or to double-shell tanks. They are
designed to contain leaks from transfers and drainage from operations within the unit.

Leak detection and air monitoring are performed continuously within the tank farm in which this unit
is located.

1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.
4. DeFord, D.H. and R. W. Carpenter, 5/95 PUREX Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00178.
5. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
6. 8/3/05 Submit to Ecology a Disposition Plan for all Double Shell Tank Components Not in Use
Post 2005, CH2M-0502032.

D-243

08/30/2007

Page 1

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: The unit transports waste solutions from processing and decontamination operations.
Quantities are variable according to specific plant operation.

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.



RPP-35484, Rev. 1

Site Code: 241-AX-B Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Yes

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
No

Air Operating Permit: No

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

No

None

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)
TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

D-244

Dimensions:

Length: 3.66 Meters 12.00 Feet

Width: 2.26 Meters 7.42 Feet

References: 1. Structual Valve Pits 241-A-A & -B; 241-AX-A & -B, H-2-69150.

Page 2

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals



RPP-35484, Rev. 1

Site Code: 241-AX-B Site Classification: Accepted

D-245

Page 3

Images:

Pathname: \\apmapweb\widsimg\200E\0691\0691_01.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AX-B diversion Box. It is covered with weather protective
foam.



RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: 241-AY-152 Site Classification: Accepted Page 1

Site Names: 241-AY-152, 241-AY-152 Diverter Station, 241-AY-152 Sluice Transfer Box, Line DR0074

Site Type: Diversion Box Start Date: 1971

Status: Inactive End Date: 1985

Hanford Area: 200E

OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is an underground, reinforced concrete structure.
Description:

Location 241-AY-152 is located in the western portion of the 241-AX Tank Farm.
Description:

Process This unit is used to transport radioactive waste solutions between storage and process facilities.
Description:

Associated The unit is associated with the 241-A and the 241-AX single-shell tank farm. The drain line is
Structures: DR0074.

Site The last documented waste transfer for this site was in July 1985. The contamination level in the
Comment: 241-AY-152 is estimated to be high in alpha, beta, and gamma.

Release Diversion boxes and receiving vaults drain to catch tanks. They are designed to contain leaks from
Potential: transfers and drainage from operations within the unit. This unit has been isolated and weather

covered.

Environmental Leak detection and air monitoring are performed continuously within the tank farm in which this unit
Monitoring is located.
Description:

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.
2. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
3. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
4. 12/29/88 Integration Meeting, between Operable Units Report, Action Plan, and WIDS group to
determine site name changes.
5. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
6. J.A. Bienerth, 7/23/93 WIDS Site Modification, 241-AY-151, 241-AY-152.
7. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
8. Diane Pedersen, 2/13/02 E:Mail from Diane Pedersen related to the 241-AY-152 Diversion Box
Location.
9. Matt Halstead, 4/10/07 Tank Farm Diversion Box Drain Lines (Excel Spread Sheet).

Waste Information:
Type: Process Effluent

Category: Mixed

Physical State: Solid and liquid

Description: This diversion box received PUREX organic wash, PUREX acid, PUREX high level waste and B
Plant high level waste. Lead shielding may also be contained inside the diversion box.

References: 1. C.H. Brevick, L.A. Gaddis, W.W. Pickett, 8/3/94 Historical Tank Content Estimate for the
Northeast Quadrant of the Hanford 200 East Area, WHC-SD-WM-ER-349, Rev 0.

D-246
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Site Code: 241-AY-152 Site Classification: Accepted

Type: Equipment

Category: Mixed

Physical State: Solid

Description: This diversion box contains lead shielding.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.

Dimensions:

Length: 5.18 Meters 17.00 Feet

Width: 4.72 Meters 15.50 Feet

Depth/Height: 3.05 Meters 10.00 Feet

References: 1. K. M. Harmon, et al, 8/75 Resource Book - Decommissioning of Contaminated Facilities at
Hanford (Waste Management Facilities) App. XI (Draft), PNL-MA-588.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: No

RCRA Part A Permit: Yes

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-247

Page 2

S-2-4
Yes

None



RPP-35484, Rev. 1

Site Code: 241-AY-152 Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals

Images:

Pathname: \\apmapweb\widsimg\200E\0697\06970 1.jpg DateTaken: 03/19/2006

Description: Photo shows the surface features of the 241-AY-152 diversion box, looking north.
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Site Code: 200-E-27

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

Cleanup
Activities:

Release
Description:

Environmental
Monitoring
Description:

References:

200-E-27, 242AC Pipefitter Shop Lead Cutting Area, 242-AC

Dumping Area

Inactive

200E
200-PO-3

Start Date:

End Date:

Pipe Type:

The 242AC Pipefitter Shop had a lead cutting area and an area used to store lead sheets and pipe
for use on various construction projects. The area is no longer used for lead cutting, but is used by
the shop as an equipment and material storage area. The lead cutting area has sandy soil and
contains pieces of lead. The area surrounding the lead cutting area is covered with crushed rock.
Tank farm equipment, lead material covers, and a heavy duty table are currently stored in the lead
cutting area. The entire 242AC Pipefitter Shop area is surrounded by a chain-link fence.

The site is located at the corner of 4th Street and Buffalo Avenue. The Lead Cutting Area is on the
east side of the 242 AC pipefitter shop.

The site is associated with the 242-AC Pipefitter Shop.

The lead from past construction projects that had been stored at the site was sent to excess for
recycling. When the lead was removed, a wooden pad remained where the lead was stored and
cut. The wood itself had visible lead impregnated from past cutting activities and was sent off as
lead contaminated waste. There were various smaller pieces of lead in the soil that were larger
than the reportable quantity listing of 0.010 centimeters (0.004 inches). A soil sample was collected
and sent for analysis and found to exceed MTCA standards. A general area 3.7 meters (12 feet) by
4.9 meters (16 feet) where the lead was stored and cut was cleaned up. Seven drums of lead
contaminated soil were removed. Four additional soil samples were taken. After this cleanup had
been accomplished, visible lead material was noted after rain had washed some soil away from the
pieces. Additional soil was collected and placed in a drum. A further investigation of the site
resulted in the discovery of lead pieces lying in a 40 foot radius around the cutting area.

Lead was cut at the facility using piano wire, a cutting torch, and a skil saw with the blade turned
backwards. The skil saw created the small lead particles

Prior to cleanup, an initial soil sample was taken that measured 1,040 milligrams/kilogram lead
which was above the Model Toxic Control Act (MTCA) industrial standard of 1,000
milligrams/kilogram lead. After initial cleanup, four soil samples were collected and sent to Hanford
Environmental Health Foundation (HEHF) for analysis. Three of the four soil samples were found
to be nonhomogenous, so average values and the range for replicates was reported. Sample #
51696-6 Soil averaged 57 micrograms/gram lead (range 11-220 micrograms/gram lead with 5
replicates). Sample #51696-7 Soil averaged 11,000 micrograms/gram lead (range 310-39,000
micrograms/gram lead with 4 replicates). Sample #51696-8 Soil averaged 2,200 micrograms/gram
(range 330-6400 micrograms/gram lead with 4 replicates). Sample #51696-9 Soil averaged 6.1
micrograms/gram lead (4.3-9.6 micrograms/gram lead with 4 replicates).

1. T. F. Johnson, 4/28/95 Suspect Waste Site Investigation Logbook, EL-1238.
2. Todd D Boucher, 5/10/96 Inclusion of 242AC Pipefitters Shop on WIDS System.
3. Hamilton, Maureen K., 6/11/96 Lead Results 96-0871.

Waste Information:
Type: Soil
Category: Hazardous/Dangerous

D-249
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RPP-35484, Rev. 1

Site Code: 200-E-27 Site Classification: Accepted

Physical State: Solid

Waste Obscured: Under Another Facility/Structure

Description: Soil at the site is contaminated with lead.

References: 1. T. F. Johnson, 4/28/95 Suspect Waste Site Investigation Logbook, EL-1238.

Field Work:

Type: Site Walkdown

BeginDate: 09/23/1996 FieldCrew: Todd D. Boucher, T. F. Johnson

End Date: 09/23/1996

Purpose: Initial Review

Site Accessible: Yes Site Found: Yes

Soil Discoloration: No Debris Visible: Yes
References: 1. T. F. Johnson, 4/28/95 Suspect Waste Site Investigation Logbook, EL-1238.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Yes
Waste Disposal Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

No

None

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

D-250
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Site Code: 200-E-27

RPP-35484, Rev. 1

Site Classification: Accepted

Post Closure Requirements: ResidualWaste:

Images:

Pathname: \\apmapweb\widsimg\200E\3828\3828_01.JPG DateTaken:

Description:

Pathname: \\apmapweb\widsimg\200E\3828\3828_02.JPG DateTaken:

Description:

Pathname: \\apmapweb\widsimg\200E\3828\3828_03.JPG DateTaken: 09/24/1996

Description:

Pathname: \\apmapweb\widsimg\200E\3828\3828_04.JPG DateTaken: 02/13/1996

Description: Lead cutting area before cleanup. East side of 242-AC shop, looking east. Scanned Polaroid.

D-251
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 200-E-127-PL Site Classification: Accepted (Proposed) Page 1

Site Names: 200-E-127-PL, PUREX Cooling Water Line, Pipeline From PUREX to Gable and B-Ponds
(216-A-25 and 216-B-3)

Site Type: Radioactive Process Sewer Start Date:

Status: Inactive End Date:

Hanford Area: 200E

OU/WMA: 200-CW-1 Pipe Type: Corrugated Metal

ClosureZone:

Site The majority of the pipeline is constructed of large diameter corrugated metal pipe. Branches of
Description: corrugated metal pipe extend from the 242-A Evaporator building and the 241-A-401 building that

tie into the main pipeline. The pipeline is marked with steel posts and Underground Radioactive
Material - Pipeline signs. A portion of the pipeline is under the Liquid Effluent Retention Facility
(LERF) berm. North of the 200 East Area 810 Gate, there are two separately posted Contamination
Areas on top of the underground pipeline.

Location The pipeline extends northward, along the east side of 200 East Area. It begins at the PUREX
Description: facility and the 216-A-42 Retention Basin and continues to the 216-A-25 Pond (Gable Mountain

Pond). A portion of the pipeline extends between the 216-A-201 Emergency Cooling Water storage
tanks and the 216-A-42 diverter station.

Process The pipeline conveyed PUREX and B Plant effluent to the (216-A-25) Gable Pond or the (216-B-3)
Description: B Pond system. The effluent stream was directed to the preferred pond via Diverter Station #3.

The pipeline south of Diverter Station #3 is constructed of 91 centimeter (36 inch) diameter
corrugated metal. From Diverter Station # 3 northward to the 216-A-25 Pond, the pipeline is
constructed of 107 centimeter (42 inch) diameter corrugated metal pipe. The portion of the pipeline
between the 241-A-201 cooling water storage tanks and the 216-A-42 basin (30 inch VCP) was
taken out of service in June 1992.

Associated The pipeline is associated with the PUREX and B Plant facilities and 216-A-25 (Gable Mountain
Structures: Pond). Also see sitecode 200-E-1 18 (Diverter Structure #3), 241-A-201 Emergency Cooling Water

Storage Tanks and 216-A-42 basin.

Site The Dyncorp Integrated Soil, Vegetation and Animal Control group submitted the two posted
Comment: Contamination Areas located on the pipeline to WIDS as a Discovery Site. The two posted areas

are located north of the 810 Gate, outside the 200 East Area perimeter fence.

Cleanup The northern portion of this pipeline, from Diverter Station #3 to 216-A-25 Pond was capped when
Activities: the 216-A-25 Pond was decommissioned.

References: 1. Area Map 200 East "A" Plant Facilities, H-2-44501, Sht 47.
2. 12/15/94 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63, 216-A-29 Ditch
Work Plan/Closure Plan, DOE/RL-93-74 (Draft B).
3. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.
4. Color Photograph of Graphic - 200 East Area Underground Pipelines, 7712541-1cn.
5. AREA MAP 200-EAST "A" PLANT FACILITIES, H-2-44501, Sht 36.
6. Robin Woodford, 12-20-00 WIDS Discovery Site Packages.
7. 1997 TSD D-2-5, 216-B-3 Main Pond Piping, H-2-827304 - H-2-827306.
8. 2/9/69 PUREX Cooling Water Disposal Piping, H-2-3325.
9. 12/2/69 Cooling water Disposal System - PUREX, H-2-56006.

Waste Information:
Type: Process Effluent

Category: Radioactive

Physical State: Liquid

D-252
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Site Code: 200-E-127-PL Site Classification: Accepted (Proposed)

Description: The pipeline conveyed process cooling water from 202-A Building (Plutonium Uranium
Extraction [PUREX] Plant). From May 1958 to 1960, the unit received the above plus cooling
water from the contact condenser in the 241-A-431 Building. In 1960, the unit received the
above plus the surface condensator cooling water in the 241-A-401 Building (A Tank Farm).
From November 1967 to January 1968, the unit received the above plus the wastewater from
the 284-E Powerhouse. From January 1968 to March 1969, the unit received the above plus
the cooling water and steam condensate from the 244-AR Vault. In March 1969, the pipeline to
the contact condenser cooling system from the 241 -A-431 Building Vault was valved out. After
March 1977, the unit received the above plus the 242-A Evaporator steam condensate cooling
water. (RHO-CD-798 shows a valve at the east end of the 216-B-2-3 Ditch connecting to
PUREX Cooling Water Line to Gable Pond. The graphic is labeled "Effluent Pipelines and
Transfer Capabilities for Gable Mountain and B Ponds".

References: 1. 3/93 B Plant Source Aggregate Area Management Study Report, DOE/RL-92-05, Rev 0.

Dimensions:

Length: 3,804.00 Meters 12,480.32 Feet

Comments: Approximate length calculated from ARCVIEW.

Field Work:

Type: Site Walkdown

BeginDate: 02/08/2001 FieldCrew: CR Webb

End Date: 02/08/2001

Purpose: Verification

Comment: Two separately posted Contamination Areas were found on the pipeline, north of the 810
Gate.

References: 1. C. R. Webb, 1/2/97 Field Logbook assigned to Christine Webb, EL-1255 and EL-1255-1.

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program: Yes

DOE Division: ERD - Environmental Restoration Division
Responsible
Contractor/Subcontractor: FH Fluor Hanford, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject: D&D Deactivation & Decommissioning

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: Inactive Contaminated Structure

Permitting

RCRA Part B Permit: No TSD Number:

RCRA Part A Permit: No Closure Plan:

RCRA PermitStatus:

Septic Permit: No 216/218 Permit: None

Inert LandFill: No NPDES: No
State Waste

Air Operating Permit: No Discharge Permit: No

D-253
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Site Code: 200-E-127-PL Site Classification: Accepted (Proposed)

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:

D-254
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Site Code: 200-E-127-PL Site Classification: Accepted (Proposed)

D-255

Page 4

Images:

Pathname: \\apmapweb\widsimg\200E\4483\44830 1.jpg DateTaken: 02/09/2001

Description: Photo shows the posted pipeline looking north toward Gable Mountain.

Pathname: \\apmapweb\widsimg\200E\4483\4483_02.jpg DateTaken: 02/09/2001

Description: Photo shows the pipeline posted with Underground Radioactive Material - Pipeline signs.

Pathname: \\apmapweb\widsimg\200E\4483\4483_03.jpg DateTaken: 02/09/2001

Description: Photo shows the posted pipeline extending north to Gable Mountain Pond.

Pathname: \\apmapweb\widsimg\200E\4483\4483_04.jpg DateTaken: 02/09/2001

Description: Photo shows a small posted Contamination Area on the pipeline.

Pathname: \\apmapweb\widsimg\200E\4483\4483_05.jpg DateTaken: 02/09/2001

Description: Photo shows vegetation growing inside the posted CA.

Pathname: \\apmapweb\widsimg\200E\4483\4483_06.jpg DateTaken: 02/09/2001

Description: Photos shows the pipeline with a mound and a posted Contamination Area.

Pathname: \\apmapweb\widsimg\200E\4483\4483_07.jpg DateTaken: 02/09/2001

Description: Photo shows a posted Contamination Area on the pipeline.

Pathname: \\apmapweb\widsimg\200E\4483\4483_08.jpg DateTaken: 02/09/2001

Description: The elevated Contamination Area contains a manhole structure.

Pathname: \\apmapweb\widsimg\200E\4483\4483_09.jpg DateTaken: 02/09/2001

Description: Photo shows the mound containing the manhole structure surrounded with Contamination Area postings.

Pathname: \\apmapweb\widsimg\200E\4483\4483_1 0.jpg DateTaken: 02/09/2001

Description: Photo shows the mound containing the manhole structure surrounded with Contamination Area postings.

Pathname: \\apmapweb\widsimg\200E\4483\4483_1 1.jpg DateTaken: 02/09/2001

Description: Photo taken from the Gable Mountain Pond over-look shows the posted pipeline descending to the covered
pond.



Site Code: 200-E-164-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Associated
Structures:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted (Proposed)

08/30/2007

Page 1

200-E-164-PL, Pipeline to 216-A-8 Crib, Pipeline between the 216-A-8 Control Structure and
the 216-A-508 Control Structure

Radioactive Process Sewer

Inactive

200E
TBD

Start Date:

End Date:

Pipe Type: Carbon Steel

The site is a 41 centimeter (16 inch) diameter, schedule 20 steel pipeline.

The pipeline runs eastward, from the 216-A-8 Control Structure (adjacent to 241-A Tank Farm) to
the 216-A-508 Control Structure at the north end of the 216-A-8 crib. The crib is located east of the
200 East Area fence.

The pipeline is associated with the 216-A-8 Control Structure, the 216-A-508 Control Structure and
the 216-A-8 crib.

1. Crib 216-A-24 Plan and Profile, H-2-56977, Rev 2.
2. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 4, Sht 68.
4. 1/11/55 Contact Condensed Installation Condensate and Cooling Water Plan and Profile,
H-2-56156.

Regulatory Information:

DOE Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Programmatic Responsibility

Confirmed By Program:

Site Evaluation

Yes
Inactive Contaminated Structure

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

D-256
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Site Code: 200-E-164-PL Site Classification: Accepted (Proposed)

D-257

Page 2

Unit Category:

TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Images:

Pathname: \\apmapweb\widsimg\200E\5210\5210_01.jpg DateTaken: 08/02/2001

Description: Photo shows the 216-A-8 Control Structure, adjacent to the 241-A Tank Farm. The pipeline originates at
this structure.

Pathname: \\apmapweb\widsimg\200E\521 0\5210_02.JPG DateTaken: 10/01/2004

Description: Photo shows the 216-A-508 Control Structure at the west end of the 216-A-8 crib. The pipeline terminates
at this structure.



RPP-35484, Rev. 1

Waste Information Data System 08/30/2007

General Summary Report
Site Code: 200-E-182-PL Site Classification: Accepted (Proposed) Page 1

Site Names: 200-E-182-PL, 216-A-7 Crib Pipeline

Site Type: Radioactive Process Sewer Start Date:

Status: Inactive End Date:
Hanford Area: 200E
OU/WMA: TBD Pipe Type: Vitrified Clay

ClosureZone:

Site The site is an underground, 15 centimeter (6 inch) diameter, vitrified clay pipe.
Description:

Location The pipeline extends eastward from the 241-A-302B Catch Tank, under Canton Ave., to the
Description: 216-A-7 crib. A portion of the pipeline is inside the 241-A Tank Farm.

Associated The pipeline is associated with the 241-A-152 Diversion Box, the 241-A-302B Catch Tank and the
Structures: 216-A-7 crib.

Site Cast Iron lines from the 241-A-152 diversion box and catch tank connect to the vitrified clay
Comment: pipeline. Part of the pipeline is located inside the 241-A tank farm and part is outside the tank farm

fence. The clay pipeline is reinforces where it crosses under Canton Ave.

References: 1. 6/13/53 216-A-7 Crib Line, H-2-55951.
2. 11/5/58 Catch Tank Installation at Diversion Box 241-A-152, H-2-57452, Sht 1.

Dimensions:

Diameter: 0.15 Meters 0.50 Feet

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Site Evaluation

Solid Waste Management Unit: Yes
TPA Waste Management Unit Type: Inactive Contaminated Structure

Permitting

RCRA Part B Permit: TSD Number:

RCRA Part A Permit: Closure Plan:

RCRA PermitStatus:

Septic Permit: 216/218 Permit:

Inert LandFill: NPDES:
State Waste

Air Operating Permit: Discharge Permit:

D-258
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Site Code: 200-E-182-PL Site Classification: Accepted (Proposed)

D-259

Page 2

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:



Site Code: 200-E-234-PL

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted (Proposed)

08/30/2007

Page 1

200-E-234-PL, Pipelines from 242-A Evaporator Building to the 207-A Basins (see subsites),
Lines 300, 501, 505, 557

Radioactive Process Sewer

Inactive

200E
TBD

Start Date:

End Date:

Pipe Type: Carbon Steel

The waste site is three underground, 10 centimeter (4 inch) diameter, carbon steel pipelines buried
together in the same soil trench. Line 505 is a spare line that is stubbed off west of the 207-A
basins (see subsite 2).

The pipelines extend eastward from the 242-A Evaporator Building to the 207-A Pump Pit. They are
located north of 4th Street and cross under Canton Ave.

The lines transported waste from the 242-A Evaporator to the 207-A Basins.

The pipelines are associated with the 242-A Evaporator building and the 207-A North and South
Basins.

Line 300 returns to the 241-A Tank Farm.

1. 2/1/82 207-A Civil Plans and Details, H-2-90784.
2. 7/1/96 242-A Evaporator (T-2-6), 207A Retention Basins (S-2-7) TSD Units, H-13-000282.

SubSites:

SubSite Code: 200-E-234-PL:1

SubSite Names: 200-E-234-PL:1, Lines 300, 501, 557

Classification : Accepted (Proposed)

Description: The subsite is three, 10 centimeter (4 inch) diameter, carbon steel pipelines buried together in
the same soil trench.

SubSite Code: 200-E-234-PL:2

SubSite Names: 200-E-234-PL:2, Line 505 (stub)

Classification : Accepted (Proposed)

Description: The subsite is a 10 centimeter (4 inch) diameter carbon steel spare pipeline. It is stubbed off
west of the 207-A Retention Basins.

Regulatory Information:
Programmatic Responsibility

DOE Program: Confirmed By Program:

DOE Division:
Responsible
Contractor/Subcontractor:

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

D-260
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Site Code: 200-E-234-PL Site Classification: Accepted (Proposed)

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

Yes
Waste Disposal Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Remediation and Closure

ResidualWaste:

D-261

Page 2



Site Code: 216-A-16

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

216-A-16, 216-A-16 Dry Well

French Drain

Inactive

200E
200-PO-3

08/30/2007

Page 1

Start Date: 1956

End Date: 1969

Pipe Type:

The unit is composed of bell-end concrete pipe, 1.8 meters (6 feet) long, placed vertically 3.4
meters (11 feet) below grade. The unit is rock-filled with a 1.9-centimeter (3/4-inch) carbon-steel
cover. A 5-centimeter (2-inch) steel vent riser extends 0.9 meters (3 feet) from the top. There is a
carbon steel inlet pipe, approximately 0.6 meters (2 feet) long coming from the 216-A-17 French
Drain.

The french drain is located in the southeast corner of the 241-A Tank Farm, inside the tank farm
fence.

The site received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431 Building.

The site is associated with 216-A-17 French Drain, the 241-A-431 building and the 296-A-11
exhaust stack.

This unit receives the overflow from 216-A-17 French Drain. The piping was water-sealed when the
296-A-1 1 Stack exhaust system was deactivated. The start date was January 1956 and the end
date was March 1969.

1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. 241-A-431 Fan House and De-Entrainer Piping, with 216-A-16, 216-A-17, 216-A-23A, 216-A-23B
French Drains, H-2-55943, Rev 8.

Waste Information:
Type: Water Amount: 122,000.00

Category: Mixed Units: Liters

Physical State: Liquid

Description: The site received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431
Building. The waste is low in salt, neutral to basic, and contains less than 10 curies total beta
activity.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:
Depth/Height: 5.18 Meters 17.00 Feet

Diameter: 1.07 Meters 3.50 Feet

References: 1. 241-A-431 Fan House and De-Entrainer Piping, with 216-A-16, 216-A-17, 216-A-23A,
216-A-23B French Drains, H-2-55943, Rev 8.
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Site Code: 216-A-16 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
Waste Disposal Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)
B

Remediation and Closure

ResidualWaste:

D-263

Field Work:

Type:

BeginDate:

End Date:

Purpose:

Purpose: Surveillance

Page 2

No

Yes

Site Walkdown

02/04/1998
02/04/1998
Surveillance



RPP-35484, Rev. 1

Site Code: 216-A-16 Site Classification: Accepted

D-264

Images:

Pathname: \\apmapweb\widsimg\200E\0337\0337_01.JPG DateTaken: 02/04/1998

Description: Photo shows the 241-A-431 building and the area where the french drain is located.

Page 3



Site Code: 216-A-17

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

216-A-17, 216-A-17 Dry Well

French Drain

Inactive

200E
200-PO-3

08/30/2007

Page 1

Start Date: 1956

End Date: 1969

Pipe Type:

The unit is composed of bell-end concrete pipe, 1.8 meters (6 feet) long, placed vertically 3.3
meters (11 feet ) below grade. The unit is rock-filled with a carbon steel cover. The side slope of
the excavation is assumed to have been 1:1.

The french drain is in the southeast corner of the 241-A Tank Farm, inside the tank farm fence.

The french drain receives floor drainage from 241-A-431 and stack drainage from 296-A-1 1 Stack.

The french drain is associated with the 241-A-431 Building, the 296-A-1 1 Stack and the 216-A-16
French Drain.

Overflow from the 216-A-17 French Drain is routed to the 216-A-16 French Drain.

1. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
2. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. 241-A-431 Fan House and De-Entrainer Piping, with 216-A-16, 216-A-17, 216-A-23A, 216-A-23B
French Drains, H-2-55943, Rev 8.

Waste Information:
Type: Water Amount: 60,000.00

Category: Radioactive Units: Liters

Physical State: Liquid

Description: The site received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431
Building. The waste is low in salt, neutral to basic, and contains less than 1 curie total beta
activity.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:
Length: 1.83 Meters 6.00 Feet

Diameter: 1.07 Meters 3.50 Feet

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Field Work:
Type: Site Walkdown
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Site Code: 216-A-17 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
No

Air Operating Permit: No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
Waste Disposal Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

No

Yes

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)
B

Remediation and Closure

ResidualWaste:

D-266

BeginDate: 02/04/1998

End Date: 02/04/1998

Purpose: Surveillance

Page 2

Images:

Pathname: \\apmapweb\widsimg\200E\0338\0338_01.JPG DateTaken: 02/04/1998

Description: Photo shows the 241-A-431 building and the area where the french drain is located.



Site Code: 216-A-17

RPP-35484, Rev. 1

Site Classification: Accepted Page 3
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Waste Information Data System 08/30/2007

General Summary Report
Site Code: 216-A-23A Site Classification: Accepted Page 1

Site Names: 216-A-23A, 216-A-23-A French Drain

Site Type: French Drain Start Date: 1957

Status: Inactive End Date: 1969

Hanford Area: 200E
OU/WMA: 200-PO-3 Pipe Type:

ClosureZone:

Site The unit is a 1.07-meter (3.5-foot) diameter, 1.8-meter (6-foot) long bell-end concrete pipe, placed
Description: vertically 1.98 meters (6.5 feet) below grade. The concrete pipe is filled with 0.9 meters (3 feet) of

rock and has a carbon steel cover. A 5.1-centimeter (2-inch) carbon steel vent riser extends from
the top to 0.9 meters (3 feet) above grade. A Schedule 80 steel inlet pipe enters approximately 2.7
meters (9 feet) below grade.

Location This waste site is located in the southeast corner of the 241-A Tank Farm, just south of the
Description: 241-A-431 Fan House building.

Process The site received the deentrainer tank condensate and the back flush waste from the 241 -A-431
Description: Building.

Associated The french drain is associated with the 241-A-431 Building. The 216-A-23-A French Drain is
Structures: connected to the 216-A-23-B French Drain, located 3 meters (10 feet) to the west, by an

underground overflow pipe.

Site The start date was September 1957 and the end date was March 1969.
Comment:

Cleanup The site was deactivated by water-sealing the piping leading to it.
Activities:

References: 1. E. Doud, 10/22/59 Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid
Waste Disposal Sites, HW-55176 Part VI.
2. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
3. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
4. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.

Waste Information:
Type: Process Effluent Amount: 6,000.00

Category: Mixed Units: Liters

Physical State: Liquid

Description: The site received the deentrainer tank condensate and the back flush waste from the
241-A-431 Building. The waste is low in salt, neutral to basic and contains less than 50 curies
total beta activity. The total amount discharged by this waste stream, 6,000 liters (1,580
gallons), applies to both A-23A and A-23B.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:
Depth/Height: 1.83 Meters 6.00 Feet
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Site Code: 216-A-23A Site Classification: Accepted

Overburden Depth: 1.98 Meters 6.50 Feet

Diameter: 1.07 Meters 3.50 Feet

Sq. Area: 0.89 sqMeters 9.62 sqFeet

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. 241-A-431 Fan House and De-Entrainer Piping, with 216-A-16, 216-A-17, 216-A-23A,
216-A-23B French Drains, H-2-55943, Rev 8.
3. 12/13/57 Modification and Relocation De-Entrainment Tank,Bldg 241-A-431 and French
Drains, 216-A-23A and 216-A-23B, H-2-56999, Rev 2.

Field Work:

Type: Site Walkdown

BeginDate: 02/04/1998

End Date: 02/04/1998

Purpose: Surveillance

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Site Evaluation

Yes
Waste Disposal Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)
B

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

D-269

Page 2

No

Yes



RPP-35484, Rev. 1

Site Code: 216-A-23A Site Classification: Accepted

Closure Type:

Post Closure Requirements: ResidualWaste:

Images:

Pathname: \\apmapweb\widsimg\200E\0345\0345_01.JPG DateTaken: 02/04/1998

Description: Photo shows the 241-A-431 building and the area where the french drain is located.
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Site Code: 216-A-23B

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Cleanup
Activities:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

216-A-23B, 216-A-23-B French Drain

French Drain

Inactive

200E
200-PO-3

08/30/2007

Page 1

Start Date: 1957

End Date: 1969

Pipe Type:

The unit is a 1.07-meter (3.5-foot) diameter, 1.8-meter (6-foot) long bell-end concrete pipe, placed
vertically 1.98 meters (6.5 feet) below grade. The unit is filled with 0.9 meters (3 feet) of rock and
has a carbon steel cover. The side slope is assumed to be 1:1.

This site is located in the southeast corner of the 241-A Tank Farm, just south of the 241-A-431
Fan House.

The site received the deentrainer tank condensate and the backflush waste from the 241-A-431
Building.

The french drain is associated with the 241-A-431 Building. The 216-A-23-B French Drain is
connected to the 216-A-23-A French Drain by an underground overflow pipe.

The site was deactivated in March 1969 by water-sealing the piping leading to it.

1. E. Doud, 10/22/59 Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid
Waste Disposal Sites, HW-55176 Part VI.
2. H. L. Maxfield, 4/1/79 Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.
3. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of CERCLA
Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
4. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.

Waste Information:
Type: Process Effluent Amount: 6,000.00

Category: Mixed Units: Liters

Physical State: Liquid

Description: The site received the deentrainer tank condensate and the backflush waste from the 241-A-431
Building. The waste is low in salt, neutral to basic and contains less than 5 curies total beta
activity. Total waste stream discharge was 6,000 liters (1,580 gallons) to the 216-A-23A and
216-A-23B French Drains.

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.

Dimensions:
Depth/Height: 1.83 Meters 6.00 Feet

Overburden Depth: 1.98 Meters 6.50 Feet

Diameter: 1.07 Meters 3.50 Feet

Sq. Area: 0.89 sqMeters 9.62 sqFeet

References: 1. R. D. Stenner, K. H. Cramer, D. A. Lamar, 10/88 Hazard Ranking System Evaluation of
CERCLA Inactive Waste Sites at Hanford, PNL-6456 Vol 1,2,3.
2. 241-A-431 Fan House and De-Entrainer Piping, with 216-A-16, 216-A-17, 216-A-23A,
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Site Code: 216-A-23B Site Classification: Accepted

216-A-23B French Drains, H-2-55943, Rev 8.
3. 12/13/57 Modification and Relocation De-Entrainment Tank,Bldg 241-A-431 and French
Drains, 216-A-23A and 216-A-23B, H-2-56999, Rev 2.

Field Work:

Type: Site Walkdown

BeginDate: 02/04/1998

End Date: 02/04/1998

Purpose: Surveillance

Regulatory Information:

Programmatic Responsibility

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes
Waste Disposal Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)
B

Remediation and Closure

ResidualWaste:

D-272

Page 2

No

Yes
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Site Code: 216-A-23B Site Classification: Accepted

D-273

Images:

Pathname: \\apmapweb\widsimg\200E\0346\0346_01.JPG DateTaken: 02/04/1998

Description: Photo shows the 241-A-431 building and the area where the french drain is located.
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Site Code: 241-A-431

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Environmental
Monitoring
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

08/30/2007

Page 1

241-A-431, 241-A-431 Ventilation Building, 241-A-431 Tank Farm Ventilation Building

Process Unit/Plant
Inactive

200E
200-PO-3

Start Date: 1955

End Date: 1969

Pipe Type:

The unit is a concrete structure, with the lower portion below grade. The unit is divided into two
sections. One section houses the ventilation equipment. The other section houses the
de-entrainment equipment. The building is 8 meters (25 feet) high, with the lower 4.9 meters (16
feet) below grade.

The unit is located southeast of the 241-A-103 Tank, inside the 241-A Tank Farm fence.

This structure is a tank farm ventilation building that provided off gas de-entrainment for the 241-A
Tank Farm and also received the 296-A-1 1 Stack drainage.

The building is associated with the 241-A Tank Farm, 216-A-1 6, 216-A-17, 216-A-23-A and
216-A-23-B French Drains, 216-A-34, 216-A-19, 216-A-20 and the 296-A-11 Stack.

In preparation for accepting responsibility of the 241-A-431 Ventilation Building from Bechtel
Hanford, Inc., a Hazards Assessment was performed by CH2M Hill Hanford Group under work
package number 2E-00-00673/W on February 1, 2001. No abnormal conditions were noted.

Routine radiation surveys, and visual inspections are being performed.

1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
5. Mary Compau, 3/19/02 WIDS Updates for 241-SX-401, 241-SX-402, 241-C-801 and 241-A-431.
6. J.J. Zach, 4/22/02 Control Decision Record for the 241-AX-IX, ITS1, 241-SX-401, 241-SX-402,
241-A-431 and 241-C-801 Facilities, RPP-6925, Rev 1.

Waste Information:
Type: Equipment

Category: Mixed

Physical State: Solid and liquid

Description: The unit contains radioactively contaminated equipment and concrete. It provided off-gas
de-entrainment for the 241-A Tank Farm and also received the 296-A-1 1 Stack drainage.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.

Dimensions:
Length: 6.10 Meters 20.00 Feet

Width: 4.88 Meters 16.00 Feet

References: 1. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
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Site Code: 241-A-431 Site Classification: Accepted

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

Air Operating Permit:

No
No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

No
Inactive Contaminated Structure

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

RCRA Past Practice (RPP)

Remediation and Closure

ResidualWaste:
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No

None

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 241-A-431 Site Classification: Accepted
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Images:

Pathname: \\apmapweb\widsimg\200E\0648\06480 1.jpg DateTaken: 02/27/2006

Description: Photo shows the 241-A-431 building facing southeast.

Pathname: \\apmapweb\widsimg\200E\0648\0648_02.jpg DateTaken: 02/27/2006

Description: Photo shows the 241-A-431 building facing northwest.



Site Code: 241-A-702-WS-1

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

241-A-702-WS-1, 702-A Drain Lines

French Drain

Inactive

200E
200-PO-3

08/30/2007

Page 1

Start Date: 1968

End Date: 1995

Pipe Type:

The unit is a french drain that received steam condensate from the 241-A-702 Ventilation Building.

The unit is located inside the 241-A Tank Farm fence, west of the 241-A-702 Ventilation Building.

The drain is used in association with the 241-A-702 ventilation system. Process steam was used in
steam heaters during normal and reduced operating conditions to raise the temperature of vent
gases from the 241-AY and 241-AZ Tanks to prevent wetting of filters. The drain was used in
conjunction with a steam trap for the system.

The unit is associated with the 241-AY and 241-AZ Tank Farm and the 241-A-702 Ventilation
Building.

The drain was permanently isolated October 26, 1995.

1. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
2. J. W. Schmidt, 2/1/93 WIDS Information Acquisition Form 241-A-703-WS-1.
3. HVAC/Dwg List Schedule, Installation Elevations and Details of Building 241-A-702., H2-90897.
4. 1995 Inventory of Miscellaneous Streams, DOE/RL-95-82, Rev 0.
5. 8/93 Hanford Site Tank Farm Facilities Interim Safety Basis; Volume 2: Design Description,
WHC-SD-WM-ISB-001, Rev 0.

Waste Information:
Type: Steam Condensate

Category: Nondangerous/nonradioactive

Physical State: Liquid

Description: The unit received steam condensate from the 241-A-702 Ventilation Building.

Dimensions:
Diameter: 1.22 Meters 4.00 Feet

Site Shape: Circle

References: 1. J. W. Schmidt, 2/1/93 WIDS Information Acquisition Form 241-A-703-WS-1.
2. J.G. Lucas, 10/2/96 Phone interview between Lewis Walker (LMHC) and Jonathan Lucas
(SAIC) RE: Status of the french drain on west side of 241-A-702 Ventilation Building.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
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Site Code: 241-A-702-WS-1

Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
No

Air Operating Permit: No

Site Classification: Accepted

CH2M HILL Hanford Group, Inc.

Site Evaluation

Yes

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)
TPA Appendix:

Remediation and Closure

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements: ResidualWaste:

Site Hazards:

Hazard Type: Radiological Status: Converted Date: 10/13/1997

Description: Radiological Hazards

Images:

Pathname: \\apmapweb\widsimg\200E\0649\0649_01.jpg DateTaken: 03/19/2006

Description: Photo shows the french drain with a metal cover.
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No

None



Site Code: 242-A

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

Release
Potential:

Environmental
Monitoring
Description:

References:

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

242-A, 242-A Evaporator

Evaporator
Active

200E
200-PO-3

08/30/2007

Page 1

Start Date: 1977

End Date:

Pipe Type:

The 242-A Building contains the evaporator vessel, supporting process equipment, and the
principal process components of the evaporator-crystallizer system. The building comprises two
adjoining, structurally independent structures, designated A and B. Structure A houses the
processing and service areas while structure B houses operating and personnel support areas.

This Evaporator building is located adjacent to the south side of the 241-A Tank Farm, outside the
tank farm fence. It is near the corner of 4th Street and Canton Ave.

The 242-A Evaporator is used to treat mixed waste from the Double-Shell Tank System by
removing water and most volatile organics. Two waste streams leave the 242-A Evaporator
following the treatment process. The first waste stream, the concentrated slurry, is pumped back
into the Double-Shell Tank System (Tank Farms AN, AW, and/or AP). The second waste stream,
process condensate, is routed through condensate filters for treatment before release to the Liquid
Effluent Retention Facility and receives final treatment at the Effluent Treatment Facility.

The structures associated with the unit include: the 241-AN, the 241-AP, and the 241-AW Tank
Farms, and the 207-A Retention Basins. The pipelines from 242-A to the 207-A basins are
sitecode 200-E-234-PL.

The overall height of the structure is 69 feet (21 meters) with 10 feet (3 meters) of the structure
below grade. A 250 gallon diesel tank was removed in 1990. Sample numbers 242-101 through
242-106 were collected.

Effluents from this unit are stored in active double-shell tanks and the 207-A Retention Basins.

The liquid effluents (process and steam condensate, cooling water) are proportionally sampled and
continuously monitored in a radiation cell. Process and steam condensate can be automatically or
manually diverted to the evaporator feed tank if high radiation levels are detected or if sample
analyses exceed operational limits. The gaseous effluents (vessel ventilation, building ventilation)
are continuously monitored for beta-gamma and alpha emitting radionuclides.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. 2/89 Preliminary Operable Units Designation Project, WHC-EP-0216.
4. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.
5. AREA MAP - 200 EAST FOR A PLANT FACILITIES, H-2-44501, Sht 58.
6. R.C. Roos, 12-7-89 Loogbook - Unserground Storage Tanks Characterization and Remediation,
WHC-N-349.

Waste Information:
Type: Chemicals

Category: Mixed

Physical State: Liquid
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Site Code: 242-A Site Classification: Accepted

Description: Waste types include: dilute non-complexed radioactive waste, PUREX dilute miscellaneous
waste, PUREX cladding removal waste, and complexed radioactive waste. Hazardous
chemicals used include: sodium nitrate used to regenerate ion exchange column, sodium
hydroxide used for decontamination applications, and the antifoam agent used in the evaporator
vessel.

References: 1. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
2. 3/15/93 PUREX Source Aggregate Area Management Study Report, DOE/RL-92-04.

Dimensions:

Length: 22.80 Meters 74.80 Feet

Width: 15.48 Meters 50.80 Feet

References: 1. 1974 STRUCTURAL FOUNDATION PLAN SECTIONS AND GENERAL NOTES AREAS 1 &
2, H-2-69277.

Regulatory Information:

DOE Program: EM-30

DOE Division:
Responsible
Contractor/Subcontractor: CH2MHILL

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

Solid Waste Management Unit:
TPA Waste Management Unit Type:

RCRA Part B Permit: Yes

RCRA Part A Permit: Yes

RCRA PermitStatus:
Septic Permit:

Inert LandFill:
No
No

Programmatic Responsibility

Confirmed By Program: Yes

ORP/OPD - Operations Program Division

CH2M HILL Hanford Group, Inc.

Site Evaluation

No
RCRA Treatment and Storage Unit

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:Air Operating Permit: No

T-2-6

No

None
No

No

Lead Regulatory Agency:

Unit Category:

TPA Appendix:

Decision Document:

Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

Post Closure Requirements:

Tri-Party Agreement

Ecology

Treatment, Storage and Disposal (TSD)
B

Remediation and Closure

ResidualWaste:

D-280

Page 2



RPP-35484, Rev. 1

Site Code: 242-A Site Classification: Accepted

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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Site Code: 2607-ED

RPP-35484, Rev. 1

Waste Information Data System
General Summary Report

Site Classification: Accepted

2607-ED

Septic Tank

Active

200E
200-PO-3

Start Date: 1980

End Date:

Pipe Type:

Site Names:

Site Type:

Status:

Hanford Area:

OU/WMA:
ClosureZone:

Site
Description:

Location
Description:

Process
Description:

Associated
Structures:

Site
Comment:

References:

Waste Information:
Type: Sanitary Sewage

Category: Nondangerous/nonradioactive

Physical State: Liquid

Description: The 2607-ED Septic Tank receives sanitary wastewater and sewage from the 2707-AX Building
at an estimated rate of 10 cubic feet (0.28 cubic meters) per day.

References: 1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.

Regulatory Information:
Programmatic Responsibility

DOE Program: EM-30 Confirmed By Program: Yes

DOE Division: ORP/OPD - Operations Program Division
Responsible
Contractor/Subcontractor: CH2MHILL CH2M HILL Hanford Group, Inc.

Reclassifying
Contractor/Subcontractor:

ResponsibleProject:

D-282

08/30/2007

Page 1

The 2607-ED Septic Tank receives sanitary wastewater and sewage from the 2707-AX Building and
drains to the drain field. The drain field has a capacity of 257 gallons (973 liters) per day.

This unit lies south of the 241-AX-1 02 tank, inside the tank farm fence.

The 2607-ED Septic Tank and associated drain field are designed to accept sanitary sewer effluent
from the 2707-AX Building.

The 2607-ED Septic Tank is associated with the 2707-AX Building and lies within the AX Tank
Farm.

According to WHC-SD-LL-SP-001, this unit lies within a radiation zone and is scheduled to be
abandoned in 1998.

1. 4/93 Hanford Site Dangerous Waste Part A Permit Application. Vol. 1,2,3, DOE/RL 88-21.
2. K. H. Cramer, Hanford Site Waste Management Units Report, May 1987.
3. AREA MAP 200 EAST A PLANT FACILITIES, H-2-44501, Rev 12, Sht 69.
4. 2/96 Hanford Federal Facility Agreement and Consent Order: Fifth and Sixth Amendment, 89-10,
Rev 4.
5. Bovey Northwest, Inc., 3/96 200 and 600 Areas Sanitary Wastewater Master Plan,
WHC-SD-LL-SP-001, Rev 0.
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Site Code: 2607-ED Site Classification: Accepted

Site Evaluation

Solid Waste Management Unit:
TPA Waste Management Unit Type:

Yes

RCRA Part B Permit:

RCRA Part A Permit:

RCRA PermitStatus:

Septic Permit:

Inert LandFill:

No
No

Air Operating Permit: No

Permitting

TSD Number:
Closure Plan:

216/218 Permit:

NPDES:

State Waste
Discharge Permit:

Tri-Party Agreement

Lead Regulatory Agency: Ecology

Unit Category: RCRA Past Practice (RPP)
TPA Appendix:

Remediation and Closure

Decision Document:
Decision Document Status:
Remediation Design Group:
Closure Document:
Closure Type:

Post Closure Requirements: ResidualWaste:
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No

None

Site Hazards:

Hazard Type: Chemical Status: Converted Date: 10/13/1997

Description: Chemicals
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1 E1.O PREPARERS

2
3 E.1.1 OFFICE OF RIVER PROTECTION

4 Robert W. Lober, Physical Scientist, U.S. Department of Energy, Office of River Protection
5

B.S. Soil Science (Soil Physics), Colorado State University 1985
M.S. Soil Science (Soil Chemistry and Parametric Statistics), 1992

Colorado State University
6
7
8 Mr. Lober has 17 years of experience as a Research Soil Scientist with the USDA Agricultural
9 Research Service, and 10 years as a Physical Scientist with the U.S. Department of Energy,

10 Office of River Protection. He currently serves as the U.S. Department of Energy project
11 manager for the Hanford Tank Farms Vadose Zone Project. Mr. Lober's areas of professional
12 expertise include fate and transport of contaminants in disturbed lands, disturbed ecosystem
13 function, decision support tools, and RCRA-NEPA environmental compliance.
14
15 Mr. Lober is a Certified Professional Soil Scientist (ARCPACS). His work with the USDA
16 included evaluation of reclamation strategies on disturbed lands; developing decision support
17 tools optimizing various management systems, assessing terrestrial inputs for global climate
18 change models, and elucidating nutrient cycling processes in disturbed ecosystems. As a
19 physical scientist for the U.S. Department of Energy, Mr. Lober has been the Environmental
20 Compliance lead for RCRA and the technical representative for two environmental impact
21 statements (tank waste remediation EIS, safe interim storage EIS) and numerous environmental
22 assessments. His project experience includes serving as Tank Farm Closure Project Manger, and
23 he is currently Program Manager for Closure, Retrieval Risk Assessments for the Office of River
24 Protection and a core member of the Soil and Groundwater Remediation Project, integrating and
25 managing risk assessments for the Hanford Site.
26
27
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1 Christopher F. Brown, Senior Research Scientist, Applied Geology and Geochemistry Group,
2 Pacific Northwest National Laboratory.
3

B.A. Environmental Geology, University of Montana 1997
M.S. Environmental Engineering, Washington State University 2002

4
5 Mr. Brown is the Project Manager for the Vadose Zone Characterization project at Pacific
6 Northwest National Laboratory. In this role, Mr. Brown leads a team of chemists, geologists,
7 hydrologists, and computer modelers through multi-tiered investigations of contaminated vadose
8 zone samples from the Hanford Site, characterizing the samples for geologic, geochemical, and
9 selected physiochemical properties. The resulting data are interpreted within the context of

10 sediment types, the vertical extent of contamination, the migration potential of the contaminants,
11 and the likely source or sources of the contamination in the vadose zone. These data are being
12 used to refine conceptual transport models related to site-specific contaminants. Mr. Brown and
13 his colleagues have authored more than 15 formal reports focused on identifying/describing
14 subsurface contamination in Hanford's Central Plateau. He is a contributing author on the two
15 Field Investigation Reports focused on Waste Management Areas C and A-AX, and the one
16 associated with WMA U.
17
18
19 Michael Connelly, Technical Lead, CH2M HILL Hanford Group, Inc.
20

B.S. Geology, University of Utah
M.S. Geology, University of Utah

21
22 Mr. Connelly has over 20 years of experience in environmental geohydrology, including but not
23 limited to project management, computer techniques for analyzing and interpreting field data,
24 site characterization activities, and groundwater modeling. As senior technical lead for
25 CH2M HILL, he is currently managing: 1) the field investigation report, which documents the
26 vadose characterization data and 2) the performance assessment of Hanford's single-shell tanks,
27 which estimates the human-health risks following closure of Hanford's tank farms.
28 Mr. Connelly has authored or co-authored over 35 papers and documents that describe site
29 conceptual models, groundwater transport models, and the results of remedial action alternatives
30 analysis. Prior to joining CH2M HILL, Mr. Connelly was the Richland office manager and
31 Senor Technical Lead for HydroGeologic, Inc.'s office manager, marketed the HydroGeoLogic's
32 Richland Office groundwater and transport modeling, geologic modeling, three-dimensional
33 graphics, underground contaminant inventory analysis, environmental database tools using web-
34 based applications and WindowTM applications. These database tools allow clients to quickly
35 and easily retrieve, plot, and report on the data contained within the environmental databases.
36
37
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1 Dwayne Crumpler, Senior Hydrogeologist, Columbia Energy and Environmental Services, Inc.
2

B.S. Geology, Lamar University 1985
M.S. Geology, Baylor University 1989

3
4 Mr. Crumpler has over 15 years of experience in groundwater field investigations related to
5 RCRA facility investigations and CERCLA remedial investigations at municipal landfills,
6 U.S. Department of Defense, and U.S. Department of Energy facilities, and is a licensed
7 hydrogeologist in the state of Washington. He serves as a Senior Hydrogeologist and Regulatory
8 Specialist for the preparation of various RCRA and NEPA documents related to the Hanford
9 Site. He has conducted and analyzed seismic field studies, aquifer pumping tests and slug tests,

10 installed monitoring wells and soil borings, and conducted groundwater and surface-water
11 sampling programs at Department of Energy and Department of Defense facilities. He has
12 prepared the site-specific work plans associated with the single-shell tanks RCRA Corrective
13 Action process and has been involved in the single-shell tank retrieval program. He was the
14 coordinator for the document and responsible for preparation for the Introduction (Chapter 1),
15 Approach (Chapter 2), Interim Measures (Chapter 5), Executive Summary, Conclusions and
16 Recommendations, and Appendices for this document.
17
18
19 R. Douglas Evans, Geologist, Columbia Energy and Environmental Services, Inc.
20

B.S. Geology, University of Illinois 1980
M.S. Geology, University of Idaho 1989

21
22 Mr. Evans has over 15 years of experience conducting human-health risk assessments and
23 hydrogeologic investigations in support of federal agency RCRA, CERCLA, and NEPA
24 compliance programs. His focus over the past 10 years has been on human health risk analysis
25 to support U.S. Department of Energy decisions on Hanford Site radioactive tank waste retrieval,
26 tank farm corrective actions, and tank farm closure. He has made key contributions to the risk
27 analyses for the initial Hanford Site Single Shell Tank Performance Assessment; the field
28 investigation reports for waste management areas S-SX, B-BX-BY, T, and TX-TY; and the tank
29 waste retrieval work plans prepared for each Single Shell Tank to date. For this document, he
30 contributed to the human-health risk assessment for Chapter 4.0.
31
32
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1 Raziuddin Khaleel, Consulting Engineer, Environmental and Nuclear Initiatives, Fluor Federal
2 Services
3

B.S. Civil Engineering, Bangladesh University of Engineering and 1966
Technology

M.S. Water Science and Engineering, Asian University of 1970
Technology

Ph.D. Soil and Water Engineering, Texas A&M University 1977
4
5 Dr. Khaleel has over 30 years of experience in groundwater hydrology and numerical
6 simulations of subsurface flow and transport. He was a key contributor to the Hanford Site solid
7 waste performance assessments and the immobilized low-activity waste performance assessment,
8 particularly in the area of conceptual model development, direction of modeling, and in writing
9 the document. For this document, he was responsible for the development of the conceptual

10 model, creating the modeling data package, coordinating the modeling work, and writing several
11 sections.
12
13
14 Frederick M. Mann, Scientist, CH2M HILL Hanford Group, Inc.
15

B.S. Physics, Stanford University 1970
Ph.D. Physics, California Institute of Technology 1975

16
17 Dr. Mann has served as the chief internal reviewer of the previous three field investigation
18 reports. He is the team leader for performance assessment activity dealing with immobilized low
19 activity waste and the Integrated Disposal Facility, leading the efforts for the 1998 and 2001
20 versions of the Hanford Site Immobilized Low-Activity Tank Waste Performance Assessment, and
21 for the Integrated Disposal Facility Performance Assessment: 2005 Version. He has worked for
22 over 25 years in the field of nuclear data and the application of those data to large energy
23 facilities. He has advised the U.S. Department of Energy and the International Atomic Energy
24 Agency. He was the chief internal reviewer of the document.
25
26
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1 David A. Myers, Scientist, CH2M HILL Hanford Group, Inc.
2

B.S. Geology, University of Puget Sound 1965
M.S. Geology and Hydrology, University of Idaho 1967

3
4 Mr. Myers is a registered professional geologist in Idaho and Oregon. His work has focused on
5 water resources, as well as environmental monitoring and remediation of groundwater
6 contaminations. Since arriving at the Hanford Site in 1974, Mr. Myers has provided technical
7 support for the Site-Wide Groundwater Monitoring Program, as well as early development of the
8 RCRA monitoring program for the low-level waste burial grounds. He served as a senior
9 hydrogeologist within the Environmental Restoration Program, actively participating in the

10 design and implementation of groundwater remediation projects. He supports the Tank Farm
11 Vadose Zone Project as a technical coordinator, ensuring that multiple aspects of this complex
12 problem are integrated and coordinated. For this document, he was responsible for reviewing all
13 elements.
14
15
16 R. Jeffrey Serne, Staff Scientist, Pacific Northwest National Laboratory, Applied Geology and
17 Geochemistry Group
18

B.S. Chemistry, University of Washington 1969
B.S. Oceanography, University of Washington 1969

19
20 Mr. Seme currently is lead technical investigator for the Pacific Northwest National Laboratory
21 applied geochemical research and characterization efforts supporting the Office of River
22 Protection's Vadose Zone and Integrated Disposal Facility Projects. The goal of the Vadose
23 Zone Project is to determine the distribution of contaminants that have leaked from single-shell
24 tanks and their future fate. Mr. Serne is also lead geochemist for the near-field and the far-field
25 geochemical studies for the proposed integrated disposal facility currently under construction in
26 the 200 East Area. Mr. Serne has been a co-investigator/collaborator on four Environmental
27 Management Science Program basic science projects pertaining to the vadose zone. He was a
28 major contributing author on the characterization reports in support of field investigation reports,
29 including two reports on the field investigations placed in the C and A-AX waste management
30 areas.
31
32
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1 Harold A. Sydnor, Scientist, CH2M HILL Hanford Group, Inc.
2

B.S. Geology, Western Kentucky University 1979
M.S. Environmental Resource Management, University of Findlay 1998

3
4 Mr. Sydnor is the team leader for characterization activities inside the single-shell tank farms.
5 He has over 20 years of experience performing geologic and hydrogeologic investigations and
6 evaluations in the private and public sectors. He was the field team leader for characterization
7 activities associated with the work plan addendum.
8
9

10 David J. Watson, Scientist, CH2M HILL Hanford Group, Inc.
11

B.S. Geology, Washington State University 1995
12
13 Mr. Watson has over 10 years of experience in data management and interpretation, the last 6 of
14 which have been related to site characterization and remediation activities at the U.S.
15 Department of Energy Hanford Site. In the last 5 years, he developed the Decision Management
16 Tool, a risk assessment software package for the CH2M HILL Hanford Group, Inc. Tank Farm
17 Vadose Zone Project. He coordinated preparation of, and co-authored, the reference case
18 groundwater modeling results sections of the Initial Single-Shell Tank System Performance
19 Assessmentfor the Hanford Site. He is also responsible for supporting tank closure risk
20 assessments, calculating contaminant groundwater concentrations and related risks to human
21 health, as well as providing data analysis and interpretation.
22
23
24 Marcus 1. Wood, Principal Scientist, Fluor Hanford, Inc.
25

B.S. Geology, University of North Carolina 1973
Ph.D. Geology, Brown University 1980

26
27 Dr. Wood currently is responsible for developing the performance assessment analyses for the
28 disposal of solid low-level waste at the Hanford Site. He is the coordinating author of the
29 Hanford Site solid waste performance assessment and has been largely responsible for the
30 integration and the interpretation of the analytical results in those documents. He has
31 coordinated similar analyses for the Environmental Restoration Disposal Facility (ERDF), where
32 wastes generated in the remediation of Hanford Site waste sites that are regulated under
33 CERCLA and the 200 West Area low-level burial grounds are disposed. He has directed
34 numerous projects to quantify the geochemical properties of radionuclides in the Hanford Site
35 geohydrologic environment. He also was responsible for developing a multifunctional waste
36 package backfill material for isolating spent fuel and high-level waste. He was responsible for
37 the conceptual model and for writing Chapter 3.0 and reviewing this document.
38
39
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Field Work

David Curry
Ken Flower
Kevin Hartelius
Klint Johnson
Dennis Morris
Kelly Olson
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Dave Skoglie
Scott Snook
Jason Sweesey

Blue Star Enterprise
K and N Enterprises
CH2M HILL Hanford Group, Inc.
CH2M HILL Hanford Group, Inc.
Blue Star Enterprise
Blue Star Enterprise
Duratek Federal Services
CH2M HILL Hanford Group, Inc.
Duratek Federal Services
CH2M HILL Hanford Group, Inc.
Duratek Federal Services
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Laboratory Measurements and Analysis

Steven R. Baum
Bruce N. Bjornstad
Christopher F. Brown
Ray E. Clayton
Eric T. Clayton
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Keith N. Geisler
Duane C. Horton
Cristian Iovin
Igor V. Kutnyakov
David C. Lanigan
Virginia L. LeGore
Michael J. Lindberg
Kent E. Parker
Robert D. Orr
Herbert T. Schaef
Michelle M. Valenta
Tanya S. Vickerman
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Pacific Northwest National Laboratory
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