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VES-SFE-20 Hot Waste Tank System Remedial Design 
Excavation Esti mates 

1. INTRODUCTION 

The Operable Unit (OU) 3-13 remedial investigation and feasibility study process evaluated the 
nature and extent of soil and groundwater contamination at the Idaho Nuclear Technology and 
Engineering Center (INTEC); this included the investigation and remediation approach for Group 7. As 
documented in the OU 3-13 Record of Decision (ROD) (DOE-ID 1999), the selected remedial approach 
for Group 7 is to remove the tank and its contents; the vault; the remainder of the Storage Facility 
Exterior (SFE)-20 structures, piping, and other components; and any potentially contaminated soils and 
transport them for either on-Site or off-Site disposal. The purpose of this Engineering Design File (EDF) 
is to document the estimated excavation volumes generated from the removal of the SFE-20 structures 
and potentially contaminated soils around and beneath the structures. 

2. VES-SFE-20 TANK SYSTEM DESCRIPTION 

The SFE-20 Hot Waste Tank System is also known as Site CPP-69, which consists of a concrete 
vault containing an abandoned radioactive liquid waste storage tank. The top of the tank vault is located 
about 3 m (10 ft) below grade. The tank system is located east of Building CPP-603 (Figure 1). The tank 
system includes the SFE-20 tank, tank vault, access tunnel, associated pump pit, and Building CPP-642 
with related piping and instrumentation (Figure 2). Based on historical information, the lines that fed the 
SFE-20 tank and transferred the waste to the PEW were isolated from this tank and incorporated into 
other tank systems when the use of the SFE-20 tank was discontinued in 1976. What remains of the tank 
system will be removed as part of the remedial action described in the OU 3-13 ROD. 

3. DISCUSSION OF THE REMOVAL ACTION 

The remedial design for the SFE-20 Hot Waste Tank will reflect the ROD requirement that the tank 
system, including contaminated surrounding soils, be removed, treated as necessary, and disposed of in an 
approved disposal facility. The excavation and removal of the SFE-20 Tank System, plus any 
contaminated underlying soils, are complicated in that active structures and utilities exist near the 
excavation site. In addition, the tank is located 20 ft  below grade with the vault floor extending deeper. 
An active concrete pipe corridor supporting operation of SFE-106 was constructed over a portion of the 
SFE-20 vault and doweled into the foundation of CPP-642, hrther complicating removal. As a result, the 
approach for the removal of the SFE-20 tank system will consist of two phases. During Phase I, the tank 
vault will be accessed and the tank and all piping within the vault and pump pit will be removed. Next, a 
temporary concrete roof will be placed on the vault opening and the area backfilled. Phase I1 will consist 
of removing the concrete structures including the vault, tunnel, and pump pit, as well as the remaining 
piping, Building CPP-642, and any contaminated adjacent and underlying soils. Phase I1 will occur 
following the closure of VES-106 and CPP-648 such that the pipe corridor overlying the SFE-20 tank 
vault can be removed. 
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Main Stack 

- - GT99 0040 
Figure 1.  Location of the VES-SFE-20 tank in WAG 3. 
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Isometric view of tank vault and pump sit. 

Figure 2. Isometric view of the tank vault and pump pit. 

4. VOLUME ESTIMATES 

The following assumptions were used for the excavation volume estimates: 

Volumes were calculated using a datum elevation of 4,918.2 ft  (INTEC site-specific datum). This 
elevation was established from existing as-built drawings. 

The location and size of the existing concrete vault and structures were correctly identified in the 
as-built drawings. 

Cut slopes of 1.5: 1 (H:V) are adequate for the soil conditions in the area. 

The excavation is assumed to extend to a basalt depth approximately 32 ft  below ground surface 
(basalt depth estimated from monitor well 15 boring log). 

Compacted in-place quantities will be used (no correction for swell). 

Phase I and I1 will take place separately. The Phase I excavation will be backfilled with excavated 
soil (if acceptable) and pit run gravel. 
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All soil excavated under Phase I1 will be assumed to require disposal at the ICDF. 

Flow of contamination, if present, started at the floor of the concrete vault and pump pit and 
extended down to bedrock at a theoretical 1H: 1V path. 

The Phase I excavation will consist of a sloped excavation to expose the roof of the vault. The final 
excavation will have a 2-ft wide horizontal surface adjacent to the concrete roof approximately 1 ft  below 
the top surface of the vault. On the east side of the vault, the horizontal surface will extend approximately 
6 ft, creating a working surface for access to the enclosure tent. From the outer perimeter of the working 
surface, the excavation will slope up to original grade at 1.5H: 1V (see attached Sketch 1). Sloping is not 
required on the north side or a portion of the east side of the excavation. The existing concrete utility 
corridor on the north side and the concrete pump pit on the east side of the excavation will provide 
adequate protection during the excavation. TERRAMODEL was used to generate the volumetric 
quantities for Phase I (see Appendix A). The Phase I excavation will consist of approximately 355 yd3 of 
soil. 

Phase I1 excavation will consist of a shored excavation that is assumed to extend to basalt. Shoring 
is required due to the numerous existing structures in the area and the overall depth of the excavation. The 
Phase I1 excavation will remove the concrete structures associated with the SFE-20 system and any 
underlying contaminated soils found beneath the concrete vault, tunnel, and pump pit. However, little to 
no data exist on the extent of contamination. Therefore, an excavation boundary was selected based on a 
theoretical contamination path starting at the floor of the concrete vault and pump pit and extending down 
to bedrock at a 1H: 1V path. In plan view, this boundary was established where the theoretical path 
intersects the basalt surface (see attached Sketches 2 through 4). The boundary was adjusted slightly to 
miss active utilities and was then used to generate the volumetric quantities for Phase I1 (see 
Appendix B). The Phase I1 excavation will consist of approximately 1,621 yd3 of soil (does not include 
concrete structures). 

5. REFERENCES 

DOE-ID, 1999, Final Record of Decision, Idaho Nuclear Technology and Engineering Center, Operable 
Unit 3-13, DOE/ID-10660, Rev. 0, U.S. Department of Energy Idaho Operations Office, 
October 1999. 
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Drawings and Software Data 

Output from Terramodel Land Modeling Software : 

Bechtel BWXT Idaho, LLC 
P.O. Box 1625, MS 3650 
Idaho Falls, ID 83415 

Monday, November 18, 2002 
208-526-4915 

PROJECT: D:\Job Files\INTEC\VES-20 Removal\VES-20 
Excavation2a.pro 
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_ _  

DTM TO DTM VOLUME 

Shrinkage/swell factors: cut 1.0000 Fill 1.0000 

Original DTM 
Layer Name 

# of Final DTM 
Points Layer Name 

# of 
Points 

Net Difference: 323.0 Cu. Yd. WASTE 

Cut volume 323.0 cy * 1.1 (10% increase due to excavation variances) = 355 cy 
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SFE-VES-20 Phase 2 Excavation Estimate 

Assumptions: Excavation will take place within the identified boundary. 
Basalt depth is approximately 32 feet below ground surface. 
Compacted in-place quantities will be used (no correction for swell). 

Excavation boundary: 33’ x 45.5’ = 1501.5 sq ft. 

Depth of excavation: 32 ft 

Volume within excavation boundary: 1501.5 sq ft * 32 ft = 48048 ft3 
= 1780 yd3 

Discount volume due to concrete structures: 

CPP-648 pipe corridor: 13’ x 16 x 12.5’ = 2600 ft3 
Tank vault: 6 x 12.5’ x 11.3 = 847.5 ft3 

Tunnel: 3.2’ x 3.5’ x 6.4‘ = 71.7 ft3 
Pump pit: 6.4‘ x 6.4‘ x 17.8 = 729.1 ft3 

Total concrete volume: 4282.27 ft3 
Miscellaneous footings/foundation: 34 ft3 

= 158.6 yd3 
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I 1621 yd3 I Total estimated soil volume: 1780 - 158.6 = 


