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D1 Introduction 

This appendix provides extensive infonnation on each waste site, including process history, potential 
contaminants, maps, drawings, previous investigations near the site, and nature and extent of 
contamination. 
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I Site: 200-E-14 Area: BC Cribs I Category: Intermediate 

Site Description 

Site Type: Siphon Tank 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

BC Cribs and Trenches 

200-BC-1 

Former OU Assignment: 200-BC-1 

Service Dates: January 1956 to October 1957 

Waste Site Location and Physical Description: The 200-E-14 Siphon Tank is located south of Route 4S, 

south of the 200 East Area (Figure 1}. The tank is 18 m (60 ft) north of the center line between the 

216-B-14 and 216-B-15 Cribs. The siphon tank was designed to receive liquid waste from the 

200-E-114-PL (pipeline) and release the waste into the 216-B-14 through 216-B-19 Cribs. The siphon 

tank was designed to hold the waste until the liquid level reached 1.6 m (5.5 ft) . When the level was 

reached, the siphon action would begin and the tank contents would discharge to the designated crib. 

The siphon action would stop when the tank level receded to 0.07 m (6 in.) . The siphon action was 

intended to flood the crib area w ith a significant amount of liquid, resulting in a uniform spread of 

contaminants throughout the crib, instead of a large amount of contaminants concentrating near the 

discharge point . 

Waste Site Coordinates: 

E-573639.15478 

Site Dimensions: 

Site Length : 8.2 m (27 ft) 

Site Width: 3.9 m (12 .8 ft) 
Site Area : 32 m2 (344.4 ft 2

) 

N-134439.31401 

Site Depth : 6.6 m (21.5 ft) (estimated per drawing H-2-2770, 

Siphon Tank 1 st Cycle & T.B.P. Waste Scavenging) 

Cover Thickness: 0.6 m (2 ft) over 2.1 m (7 ft) of overburden 

Related Site Structure(s): The siphon tank is associated with the 200-E-114-PL, the 216-B-14, 216-B-15, 

216-B-16, 216-B-17, 216-B-18, and 216-B-19 Cribs, 241-BY Tank Farm, and 221-U Building. 

Site Posting: The area was covered with a minimum of 0.6 m (2 ft) of top soil and posted as an 

Underground Radioact ive Material Area . 

Site History 

Release Summary: Estimated release volume from the siphon tank into the BC Cribs is 38.9E+6 L 

(10.3E+6 gal). The waste received by the siphon tank from the 200-E-114-PL was scavenged uranium 

recovery process (tributyl phosphate solvent extract ion) liquid waste from the 241-BY Tank Farm and 

241-C Tank Farm . 
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I Site: 200-E-14 Area: BC Cribs I Category: Intermediate 

A 1998 evaluation of the Inactive Miscellaneous Underground Storage Tank contents based on crib 

inventory data concluded the potential from hydrogen generation, ferrocyanide induced reaction, 
organic chemical react ions, heat generation, crit icality, flammability, noxious vapor emissions, leakage, 

and radiat ion exposure were all ranked as low. 

Volume Discharged: The approximate effluent discharged from the siphon tank into the BC Cribs was 

38.9E+6 L (10.3E+6 gal) . An unknown volume may have leaked from the tank. 

Pore Volume Discharged: (unknown) L/ (325 ft x 345.6 ft 2 
/ 35.3 m3/ft3 * 1000 L/m 3 * 0.3) = Unknown 

Previous Site Characterization 

Site Characterization Summary: The BC Cribs area was surface-stabilized in 1981. Prior to stabilization, a 

radiological survey found vent hoods and liquid level risers on the cribs and siphon tank were 

contaminated with levels ranging from 200 to 30,000 cpm. The vent hoods and risers were removed, 

wrapped in plastic and transported to the burial grounds. 

A surface radiological survey of the BC Crib area is done annually. The surface above the siphon tank is 

also covered in the survey. 

Nature and Extent of Contamination: 

No data are available to evaluate the shallow or deep soil contaminat ion . 

References: 
DOE-EM/GJ887-2005, 299-£13-01 (A5849} Log Data Report, Stoller Hanford Office, Richland, 

Washington . 

H-2-2770 (drawing), 1982, Siphon Tank 1st Cycle & T. 8.P. Waste Scavenging, Sh. 1, Rev. 1, General 

Elect ric Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 200-E-14 Waste Site. 
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I Site: 200-E-14. Area: BC Cribs I Category: Intermediate 
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Figure 1. 216-E-14 Waste Site Map 
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I Site: 200-E-14 Area: BC Cribs I Category: Intermediate 
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Note: Produced from the best ava ilable copy. 

Figure 2. Plan and Section Views 
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I Site: 216-B-14 Area: BC 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Deep (Representative Site) I 

Crib 

BC Cribs and Trenches 
200-BC-1 

200-TW-1 

January and February 1956 

Waste Site Location and Physical Description: The 216-B-14 Crib is located south of the 200 East Area 
(across Route 4S) in the BC Crib Area (Figure 1). The BC Cribs and Trenches are located inside the BC 

Controlled Area (see Figure 1). The crib is a dispersion structure 3.0 by 3.0 by 0.9 m (10 by 10 by 3 ft) 

high, made of wood, cinderblock, and steel, over a 1.5 m (5 ft) bed of 7.6 cm (3 in.) gravel, with a 
35.6 cm (14 in .) inlet pipe located 1.8 m (6 ft) below grade. The bottom dimensions of the excavation are 

12.2 m2 (40 ft 2
) and 3.9 m (13 ft) deep. The side slope is 2:1. The excavated area surrounding the crib at 

the surface is 24.4 m2 (80 ft2
) (see Figure 2). 

Waste Site Coordinates: 

E-573648.95762 

Site Dimensions: 

Site Length: 12.2 m (40 ft) 

Site Width : 12.2 m (40 ft) 
Site Area: 148.7 m2 (1,600 ft 2

) 

N-134407.55730 

Site Depth : 4.0 m (13 ft) to bottom of structure 
Cover Thickness: 0.6 m (2 ft) 
Depth to groundwater from bottom of structure: 99.7 m 
(327 ft) 

Related Site Structure(s): The site is associated with the 200-E-14 Siphon Tank, 200-E-114-PL Pipeline, 
and UPR-200-E-83 . 

Site Posting: The area has been covered with clean soil and posted a,s an Underground Radioactive 
Material Area . 

Site History 

Release Summary: The 216-B-14 Crib received 8.71E+6 L (2.30E+6 gal) tributyl phosphate supernatant 

waste from the U-Plant Uranium Recovery operations and scavenged tank farm waste via underground 

pipelines. From 1952 to 1958, waste containing uranium and fission products, produced by the bismuth 

phosphate separations process, were removed from underground storage tanks and reprocessed at 

221-U Plant to recover the uranium from the waste. After the uranium was removed, the cesium and 

strontium content of the effluent was precipitated by adding ferrocyanide. The addition of ferrocyanide 

to the waste was called "scavenging." The supernate liquor was released to the ground in the BC Cribs 

and Trenches via the 200-E-114-PL (pipeline) . The waste is liquid process effluent, high in salt, and 
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I Site: 216-B-14 Area: BC Category: Deep (Representative Site) I 

neutral to basic. The waste contained inorganic compounds such as ferrocyanide, nitrate, and 

phosphate. 

The crib is assumed to exhibit deep vadose effects. 

Volume Discharged: 8.71E+6 L (2 .30E+6 gal) 

Pore Volume Discharged: 8.71E+6 L/ (99.7 m x 148.7 m2 * 1,000 L/m3 * 0.3) = 2.0 

Waste Inventory: 

Pu 

Sr-90 

Cs-137 

u 

Table 1. Waste Inventory Radionuclide Content for 
the 216-8-14 Waste Site 

Contaminant Mass Discharged 

25 g 

400 Ci 

250 Ci 

220 kg 

Ru-106 5.9E+04 Ci 

Beta 1.4E+05 Ci 

Co-60 5 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Vo lume Ill. 

Previous Site Characterization 

Site Characterization Summary: The crib was characterized in 2008 with 19 direct push technology 

(DPT) boreholes to a depth of approximately 7.6 m (25 ft) below ground surface (bgs) . All 19 boreholes 

were geophysical logged. Distribution of cesium-137 from these DPT boreholes is presented in Figures 3 

and 4. Well-E13-01 (A5849) was geophysical logged in 2005 and the results are shown in Figure 5. 

A field test using desiccation technology was initiated in 2011 south of the 216-B-17 Crib and soil 

moisture is being monitored for 5 years. Water was removed from a portion of the subsurface, creating 

low moisture conditions that inhibit downward movement of water and dissolved contaminants. 

The treatability test will provide information about desiccation that can be used to evaluate th is 

technology in feasibility studies of contaminants in the deep vadose zone. 

The BC Cribs and Trenches area was interim stabilized as a single unit in 1981. During stabilizat ion, the 

valve to the crib from Pipeline 200-E-114-PL was closed. The BC Cribs area was revegetated and weed 
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I Site: 216-B-14 Area: BC Category: Deep (Representative Site) I 

growth was controlled with selective herbicide. The stabilization cover has been badly damaged over 

time by w ind erosion. 

In May 1958, smearable contamination was detected on the Crib vent risers measuring 40,000 counts 

per minute (cpm) and 10,000 cpm on the ground under a flange that was part of the over ground 

pipeline. Contaminated rabbit droppings reading 5,000 to 10,000 cpm were identified. The maximum 

value detected was 200 millirem per hour. In August 2005, mobile surface contamination monitor 

(MSCM) tractor surveys found extensive w ind damage on the stabilization cover. Surface contam ination 

was found at several locations. Contaminat ion levels up to 25 millirem per hour were found. An annual 

surface rad iation survey is performed. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure l. 

Groundwater contaminants of potential concern (COPCs) associated with BC Crib Waste Sites 216-8-14 

through 216-8-19 include strontium-90 and cesium-137. Strontium-90 concentrations ranged between 

non-detect and 18 pCi/L from 1960 to 2014, with one detection above the drinking water standard of 

8 pCi/L. The maximum concentration was detected in 1960. Cesium-137 results (non-detect to 

12.9 pCi/L) were below the drinking water standard of 200 pCi/L between 1987 and 2014. 

Table 2. Borehole Summary for the 216-B-14 Waste Site 

Location with Respect 
Year Borehole/Well ID to Site Depth (ft) 

1957 A5849/299-El 3-1 Within crib floor footprint 50 (GPL) 

2008 C6796 through C6803 Within crib floor footprint 26 (GPL) 

2008 C6804 through C6814 Within cri b sidewall footpri nt 26 (GPL) 

GPL geophysica l log 

ID identificatio n 

Table 3. Geophysical Log Summary for the 216-B-14 Waste Site 

Cs-137 

Depth Interval Maximum Detected Sample Depth 
Borehole ID (ft bgs) Concentration Units (ft) 

C6796 0 - 5 91.6 pCi/g 0.0 
5 - 10 - pCi/g -
10 - 15 2,240,000 pCi/g 15 

>15 1,220,000 pCi/g 15.5 
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I Site: 216-B-14 Area: BC Category: Deep (Representative Site) I 

Table 3. Geophysical Log Summary for the 216-B-14 Waste Site 

Cs-137 

Depth Interval Maximum Detected Sample Depth 
Borehole ID (ft bgs) Concentration Units (ft) 

C6797 0 - 5 - pCi/g -
5 - 10 - pCi/g -
10 - 15 1,040,000 pCi/g 15 

>15 2,100,000 pCi/g 15.5 
C6798 0 - 5 2,380 pCi/g 0.0 

5 - 10 - pCi/g -
10 - 15 663,000 pCi/g 15 

>15 409,000 pCi/g 15.5 
C6799 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 228,000 pCi/g 15 

>15 849,000 pCi/g 16 
C6800 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 809,000 pCi/g 15 

>15 895,000 pCi/g 15.5 
C6801 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 173,000 pCi/g 15 

>15 1,080,000 pCi/g 16.5 
C6802 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 342,000 pCi/g 15 

>15 1,090,000 pCi/g 15.5 
C6803 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 302,000 pCi/g 14.5 

>15 4,350,000 pCi/g 18 
C6804 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 4,440 pCi/g 13 

>15 284,000 pCi/g 17 
C6805 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 242,000 pCi/g 15 

>15 1,270,000 pCi/g 16.5 
C6806 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 2,080 pCi/g 15 

>15 17,400 pCi/g 20 
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I Site: 216-B-14 Area: BC Category: Deep (Representative Site) I 

Table 3. Geophysical Log Summary for the 216-B-14 Waste Site 

Cs-137 

Depth Interval Maximum Detected Sample Depth 
Borehole ID (ft bgs) Concentration Units (ft) 

C6807 0 - 5 - pCi/g -

5 - 10 53.4 pCi/g 9.5 
10 - 15 171 pCi/g 10.5 

>15 16,000 pCi/g 20.5 
C6808 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 141 pCi/g 15 

>15 24,400 pCi/g 19.5 
C6809 0 - 5 - pCi/g -

5 - 10 - pCi/g -

10 - 15 - pCi/g -
>15 15,100 pCi/g 20 

C6810 0 - 5 - pCi/g -
5 - 10 - pCi/g -
10 - 15 26.6 pCi/g 15 

>15 6,080 pCi/g 17 
C681 l 0 - 5 - pCi/g -

5 - 10 - pCi/g -
10 - 15 19.7 pCi/g 15 

>15 1170 pCi/g 16.5 
C6812 0 - 5 - pCi/g -

5 - 10 - pCi/g -

10 - 15 134 pCi/g 15 
>15 46,000 pCi/g 17.5 

C68 13 0 - 5 29.8 pCi/g 3.5 
5 - 10 - pCi/g -

10 - 15 63.2 pCi/g 15 
>15 23,700 pCi/g 17 

C4614 0 - 5 - pCi/g -
5 - 10 - pCi/g -
10 - 15 151 ,000 pCi/g 15 

>15 724,000 pCi/g 16 
A5849 0 - 5 20.8 pCi/g 2.0 

5 - 10 107 pCi/g 10.0 
10 - 15 321 ,000 pCi/g 14 

>15 2,110,000 pCi/g 40.5 

bgs = below ground surface ID = identification 
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I Site: 216-B-14 Area: BC Category: Deep (Representative Site) I 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] bgs): The average depth of the maximum cesium-137 concentrat ion in 
the eight boreholes within the 216-13-14 Crib floor footprint is 4.9 m (16 ft), which is 1 m (3 ft) below 
the base of the crib. The zone of relatively high cesium-137 concentrations (greater than 1,000 pCi/g) 
tends to be 2.1 to 3.5 m (7 to 12 ft) thick within the area of the crib floor. 

In the upper 4.6 m (15 ft) of the soil column, the maximum equivalent cesium-137 concentration was 
greater than 750 pCi/g in all eight initial boreholes drilled through the crib floor footprint; however, the 
addition of the step-out boreholes was successful in delineating the lateral extent of the cesium-137 
contamination greater than 750 pCi/g within this upper 4.6 m (15-ft) thick zone. Log data indicate that 
little or no contamination was encountered in the top 2.7 m (9 ft) bgs, which corresponds with t he 
backfill placed on top of the gravel layer on which the crib is constructed. 

Deep (>4.6 m [>15 ft] bgs): The average depth of the maximum cesium-137 concentration in the 
11 boreholes below the 216-8-14 Crib floor footprint is 5.5 m (18 ft) . The zone of relatively high 
cesium-137 concentrations (greater than 1,000 pCi/g) tends to be 0.2 to 3.0 m (1 to 10 ft) thick below 
the area of the Crib floor. Logging of Well 299-EB-1 (A5849) shows a maximum cesium-137 
concentration at 12.3 m (40.5 ft) bgs and indicates that contamination may extend much deeper. 

References: 

DOE/RL-2004-66, 2005, Focused Feasibility Study for the BC Cribs and Trenches Area Waste Sites, 
Draft A, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DAl 70624. 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA170919. 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA171165. 
http://pdw. ha nford .gov/ a rpi r /index.cfm/viewDoc ?accession=DAl 71467. 

DOE/RL-2009-36, 2010, BC Cribs and Trenches Excavation-Based Treatability Test Report, Rev. 1 
(reissue), U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0084533. 

DOE-EM/GJ887-2005, 299-£13-01 (A5849} Log Data Report, Stoller Hanford Office, Richland, 
Washington . 

HW-55176, 1958 (public release 2001), Part VI Appendix C-24, Index of CPD Crib Building Numbers 
Designs of CPD Radioactive Liquid Waste Disposal Sites, General Electric Company, Richland, 
Washington . 

PNNL-22826, 2013, Deep Vadose Zone Treatability Test for the Hanford Central Plateau: Interim 
Post-Desiccation Monitoring Results, Pacific Northwest National Laboratory, 
Richland, Washington. Available at: 
http://www.pnnl .gov/main/publications/external/technical reports/PNNL-22826.pdf. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume III, Rockwell Hanford Operations, 
Richland, Washington. Avai lable at: 
http://pdw.hanford.gov/arpir/index.cfm/view Doc?accession= D 19603 9029 

Waste Information Data System General Summary Report for the 216-8-14 Waste Site. 
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I Site: 216-B-14 
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Area: BC Catego!)': Deep (Representative Site) I 

B 

'K 

ll/UIP 
umR1sQ 

HW• 5517b PAR.TV! 
APPENOIX C-24 

., 

·21 G-6-i4-IS·lb-l1-·I8-I9 

Source: HW-55176, Index of CPD Crib Building Numbers Designs of CPD Radioaclive liquid Wasle Disposal Sites, Part 
Y I Appendix C-24. 

ote: Produced from the best available copy. 

Figure 2. Plan and Section Views 

D-14 



I Site: 216-B-14 
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Figure 3. Three-dimensional Distribution of Cesium-137 Contamination 
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Figure 4. Plan View of Distribution of Cesium-137 Contamination 
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I Site: 216-B-14 Area: BC Category: Deep (Representative Site) I 
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I Site: 216-B-15 I Area: BC Cribs Category: Deep (similar to 216-B-14) I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Crib 

BC Cribs and Trenches 
200-BC-1 

200-TW-1 

April 1956 to December 1957 

Waste Site Location and Physical Description: The 216-B-15 Crib is located south of the 200 East Area 

(across Route 45) in the BC Crib Area (Figure 1). The BC Cribs and Trenches are located inside the BC 

Controlled Area (Figure 1). The crib is a dispersion structure 3.0 by 3.0 by 0.9 m (10 by 10 by 3 ft) high, 

made of wood, cinderblock, and steel, over a 1.5 m (5 ft) bed of 7.6 cm (3 in.) gravel, with a 35.6 cm 
(14 in .) inlet pipe located 1.8 m (6 ft) below grade. 

The bottom dimensions of the excavation are 12.2 by 12.2 m (40 by 40 ft) and 4.0 m (13 ft) deep. 

The side slope is 2:1. The excavated area surrounding the crib at the surface is 24.4 by 24.4 m 
(80 by 80 ft) (Figure 2). 

Waste Site Coordinates: 

E-573606.64511 

Site Dimensions: 

Site Length : 12.2 m (40 ft) 
Site Width : 12.2m (40 ft) 
Site Area: 149 m2 (1,600ft2) 

N-134431.82295 

Site Depth: 4.0 m (13 ft) 
Cover Thickness : 0.6 m (2 ft) 

Related Site Structure(s): The site is associated with the 200-E-14 Siphon Tank, 200-E-114-PL Pipeline, 
and UPR-200-E-83. 

Site Posting: The area has been covered with clean soil and posted as an Underground Radioactive 
Material Area . 

Site History 

Release Summary: The Crib received 6.3E6 L (1.7E6 gal) tributyl phosphate supernatant waste from the 

U-Plant Uranium Recovery operations and scavenged tank farm waste via underground pipelines. From 

1952 to 1958, waste containing uranium and fission products, produced by the bismuth phosphate 

separations process, were removed from underground storage tanks and reprocessed at 221-U Plant to 

recover the uranium from the waste. After the uranium was removed, the cesium and strontium 

content of the effluent was precipitated by adding ferrocyanide . The addition of ferrocyanide to the 
waste was called "scavenging." The supernate liquor was released to the ground in the BC Cribs and 
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Trenches via the 200-E-114-PL Pipeline. The waste is liquid process effluent, high in salt, and neutral to 

basic. The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 6.3E+06 L {l.7E6 gal) 

Pore Volume Discharged: 6.3E+06 L/ (327 ft x 1,600 ft 2 
/ 35 .3 m3/ft3 * 1,000 L/m3 * 0.3) = 1.4 

Waste Inventory: 

Pu 

Sr-90 

Cs-137 

u 

Ru-1 06 

Beta 

Co-60 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-15 Waste Site 

Contaminant Mass Discharged 

5g 

200 Ci 

200 Ci 

100 kg 

2.2E+04 Ci 

6.9E+04Ci 

5 Ci 

Source: RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Il l. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, smearable contamination was detected on the crib vent 

risers measuring 40,000 counts per minute (cpm) and 10,000 cpm on the ground under a flange1that was 

part ofthe over ground pipeline. Contaminated rabbit droppings reading 5,000 to 10,000 cpm were 

identified. The maximum value detected was 200 millirem per hour. 

In August 2005, mobile surface contamination monitor tractor surveys found extensive wind damage on 

the stabilization cover. Surface contamination was found at several locations. Contamination levels up 

to 25 millirem per hour were found . 

The BC Cribs and Trenches area was interim stabilized as a single unit in 1981. During stabilizat ion, 

200-E-114-PL to the cribs was valved out. The BC Cribs area was revegetated and weed growth was 

controlled with selective herbicide. The stabilization cover has been badly damaged over time by wind 

erosion. 

An annual surface radiation survey is performed. 
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Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure 1. 

Groundwater contaminants of potential concern (COPCs) associated with BC Crib waste sites 216-B-14 

through 216-B-19 include strontium-90 and cesium-137 . Strontium-90 concentrations ranged between 

non-detect and 18 pCi/L from 1960 to 2014, with one detection above the drinking water standard of 

8 pCi/L. The maximum concentration was detected in 1960. Cesium-137 results (non-detect to 

12.9 pCi/L) were below the drinking water standard of 200 pCi/L between 1987 and 2014. 

Table 2. Borehole Summary for the 216-B-15 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 A5850 Within crib floor footprint 346 (GPL) 

GPL geophys ical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-B-15 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5850 0 - 5 0.45 pCi/g 3.0 19,217 cpm 5 

5 - 10 0.19 pCi/g 10.0 32,303 cpm 10 

10 - 15 492.8 pCi/g 15 3,109,750 cpm 15 

>15 509,071.2 pCi/g 19 36,120,700 cpm 17 

bgs = below ground surface 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration in the one borehole within the 216-13-15 Crib floor footprint is 4.57 m (15 ft), which is 

0.6 m (2 ft) below the base of the crib. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the one borehole 

within the 216-B-15 Crib floor footprint is 5.8 m (19 ft) . 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-24, General Electric, Richland Company, Richland, Washington . 

Waste Information Data System General Summary Report for the 216-B-15 Waste Site . 
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Figure 1. 216-B-15 Waste Site Map 
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Figure 2. Plan and Section Views 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area : 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Category: Deep (similar to 216-B-14) I 

216-B-16 Crib 

Crib 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

Service Dates: April to August 1956 

Waste Site Location and Physical Description: The 216-B-16 Crib is located south of the 200 East Area 

(across Route 4S) in the BC Crib Area . The BC Cribs and Trenches are located inside the BC Controlled 

Area (Figure 1). The crib is a dispersion structure 3.0 by 3.0 by 0.9 m (10 by 10 by 3 ft) high, made of 

wood, cinderblock, and steel, over a 1.5 m (5 ft) bed of 7.6 cm (3 in.) gravel, with a 35.6 cm (14 in.) inlet 

pipe located 1.8 m (6 ft) below grade. The bottom dimensions of the excavation are 12.2 m2 (40 ft 2) and 

4.0 m (13 ft) deep. The side slope is 2:1. The excavated area surrounding the crib at the surface is 
24.4 m2 (80 ft 2

) (see Figure 2) . 

Waste Site Coordinates: 

E-573624.68821 

Site Dimensions: 

Site Length : 12 m (40 ft) (bottom dimension) 

Site Width : 12 m (40 ft) (bottom dimension) 

Site Area : 149 m2 (1,600 ft2
) 

N-134365.24498 

Site Depth : 4.0 m (13 ft) to bottom of structure 

Cover Thickness : 0.6 m (2 ft) 

Related Site Structure(s): The site is associated with the 200-E-14 Siphon Tank, 200-E-114-PL (Pipeline), 

and UPR-200-E-83. 

Site Posting: 

The area has been covered with clean soil and posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: The crib received 5.6E6 L (l.5E6 gal) tributyl phosphate supernatant waste from the 

U-Plant Uranium Recovery operations and scavenged tank farm waste via underground pipelines . From 

1952 to 1958, waste containing uranium and fission products, produced by the bismuth phosphate 

separations process, were removed from underground storage tanks and reprocessed at 221-U Plant to 

recover the uranium from the waste. After the uranium was removed, the cesium and strontium 

content of the effluent was precipitated by adding ferrocyanide. The addition of ferrocyanide to the 

waste was called "scavenging." The supernate liquor was released to the ground in the BC Cribs and 
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Trenches via the 200-E-114-PL. The waste is liquid process effluent, high in salt, and neutral to basic. The 
waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 5.6E+06 L (1.5E+06 gal) 

Pore Volume Discharged: 5.6E+06 L/ (327 ft x 1,600 ft2 
/ 35 .3 m3/ft3 * 1,000 L/m3 * 0.3) = 1.3 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-16 Waste Site 

Contaminant Mass Discharged 

Pu 10 g 

Sr-90 700 Ci 

Cs-13 7 650 Ci 

u 320 kg 

Ru-106 l .3E+04 Ci 

Beta 5.4E+04 Ci 

Co-60 5 Ci 

Source: RJ-IO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: 

In May 1958, smearable contamination was detected on the crib vent risers measuring 40,000 cpm and 
10,000 cpm on the ground under a flange that was part of the over ground pipeline. Contaminated 
rabbit droppings reading 5,000 to 10,000 cpm were identified. The maximum value detected was 

200 millirem per hour. 

In August 2005, mobile surface contamination monitor tractor surveys found extensive wind damage on 

the stabilization cover. Surface contamination was found at several locations. Contamination levels up 

to 25 millirem per hour were found . 

The BC Cribs and Trenches area was interim stabilized as a single unit in 1981. During stabilizat ion, 

200-E-114-PL to the cribs was valved out. The BC Cribs area was revegetated and weed growth was 

controlled with selective herbicide. The stabilization cover has been badly damaged over time by wind 
erosion. An annual surface radiation survey is performed. 
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Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure l. 

Groundwater contaminants of potential concern associated with BC Crib waste sites 216-8-14 through 

216-8-19 include strontium-90 and cesium-137. Strontium-90 concentrations ranged between non­

detect and 18 pCi/L from 1960 to 2014, with one detection above the drinking water standard of 8 pCi/L. 

The maximum concentration was detected in 1960. Cesium-137 results (non-detect to 12.9 pCi/L) were 

below the drinking water standard of 200 pCi/L between 1987 and 2014. 

Table 2. Borehole Summary for the 216-B-16 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 A5866 Within crib floor footpri nt 345 (GPL) 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Summary 216-B-16 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5866 0 - 5 0.34 pCi/g 4.0 10,901 cpm 4 

5 - 10 0.4 pCi/g 8.0 12,164.1 cpm 10 

10 - 15 27 19.4 pCi/g 14 15 ,924,100 cpm 14 

>15 31447.3 pCi/g 16.5 79,747,800 cpm 21 

bgs below ground surface 

ID identification 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]) : The depth of the maximum cesium-137 

concentration in the one borehole within the 216-13-16 Crib floor footprint is 4.3 m (14 ft), which is 

0.3 m (1 ft) below the base of the crib. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the one borehole 

within the 216-8-16 Crib floor footprint is 5 m (16.5 ft) . 
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References: 

ArcMap 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-24, General Electric, Richland Company, Richland, Washington . 

Waste Information Data System General Summary Report for the 216-B-16 Waste Site. 

QMap 
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Figure 1. 216-B-16 Waste Site Map 
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Site Description 

Alternate Site Identification: 

Site Type: 

216-B-17 Crib 

Crib 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

Service Dates: January 1956 

Waste Site Location and Physical Description: The 216-B-17 Crib is located south of the 200 East Area 

{across Route 4S) in the BC Crib Area. The BC Cribs and Trenches are located inside the BC Controlled 

Area {Figure 1). The crib is a dispersion structure 3.0 by 3.0 by 0.9 m {10 by 10 by 3 ft) high, made of 

wood, cinderblock, and steel, over a 1.5 m (5 ft) bed of 7.6 cm {3 in.) gravel, with a 35.6 cm (14 in .) inlet 

pipe located 1.8 m {6 ft) below grade. The bottom dimensions of the excavation are 12.2 m2 {40 ft2
) and 

4.0 m {13 ft) deep. The side slope is 2:1. The excavated area surrounding the crib at the surface is 

24.4 m2 {80 ft 2) {see Figure 2). 

Waste Site Coordinates: 

E-573582.39515 

Site Dimensions: 

Site length: 12 m {40 ft) {bottom dimension) 

Site Width: 12 m {40 ft) {bottom dimension) 

Site Area : 149 m2 {1,600 ft2) 

N-134389.51043 

Site Depth: 4.0 m {13 ft) to bottom of structure 

Cover Thickness: 0.6 m {2 ft) 
Depth to groundwater from bottom of structure : 99.7 m 

{327 ft) 

Related Site Structure(s): The site is associated with the 200-E-14 Siphon Tank, 200-E-114-Pl {Pipeline), 

and UPR-200-E-83 . 

Site Posting: The area has been covered with clean soil and posted as an Underground Radioactive 
Material Area . 

Site History 

Release Summary: The 216-B-17 Crib received 3.4E6 L {0.9E6 gal) tributyl phosphate supernatant waste 

from the U Plant Uranium Recovery operations and scavenged tank farm waste via underground 

pipelines. From 1952 to 1958, waste containing uranium and fission products, produced by the bismuth 

phosphate separations process, were removed from underground storage tanks and reprocessed at 

221-U Plant to recover the uranium from the waste. After the uranium was removed, the cesium and 

strontium content of the effluent was precipitated by adding ferrocyanide. The addition of ferrocyanide 

to the waste was called "scavenging." The supernate liquor was released to the ground in the BC Cribs 
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and Trenches via the 200-E-114-PL. The waste is liquid process effluent, high in salt, and neutral t o basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 3.4E+06 L (0.9E+06 gal) 

Pore Volume Discharged: 3.4E+06 L/ (327 ft x 1,600 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.8 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-17 Waste Site 

Contaminant Mass Discharged 

Pu 10 g 

Sr-90 160 Ci 

Cs- 137 220 Ci 

u 350 kg 

Ru-106 250 Ci 

Beta 2000 Ci 

Co-60 1 Ci 

RHO-CD-679, Handbook 200 Areas Wasle Siles, Vo lume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, smearable contamination was detected on the crib vent 

risers measuring 40,000 cpm and 10,000 cpm on the ground under a flange that was part of the over 
ground pipeline. Contaminated rabbit droppings reading 5,000 to 10,000 cpm were identified. The 

maximum value detected was 200 millirem per hour. 

In August 2005, mobile surface contamination monitor tractor surveys found extensive wind damage on 

the stabilization cover. Surface contamination was found at several locations. Contamination levels up 

to 25 millirem per hour were found . 

The BC Cribs and Trenches area was interim stabilized as a single unit in 1981. During stabilizat ion 

200-E-114-PL to the cribs was valved out. The BC Cribs area was revegetated and weed growth was 

controlled with selective herbicide. The stabilization cover has been badly damaged over time by wind 

erosion. An annual surface rad iation survey is performed. 
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Borehole and data summaries are presented in Tables 2, 3, and 4. Borehole locations are shown on 

Figure 1. 

Groundwater contaminants of potential concern associated with BC Crib waste sites 216-8-14 through 

216-8-19 include strontium-90 and cesium-137. Strontium-90 concentrations ranged between non­

detect and 18 pCi/L from 1960 to 2014, with one detection above the drinking water standard of 8 pCi/L. 

The maximum concentration was detected in 1960. Cesium-137 results (non-detect to 12.9 pCi/L) were 

below the drinking water standard of 200 pCi/L between 1987 and 2014. 

Table 2. Borehole Summary the 216-8-17 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 A5852 Within crib floor footprint 346 (GPL) 

2008 C5923 Southeast of crib boundary 342 (GPL and soi l 
samples) 

2009 C7047 Southeast of crib boundary 71 (GPL) 

2010-2011 C7523, C7525, C7529, Southeast of crib boundary 70 (GPL) 
C7531 , C7533 , C7535 , 
C7537, C7539, C7541 

2011 C8387 and C8388 Southeast of crib boundary 64 (GPL) 

GPL = geophysical log 

ID = identification 
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Table 3. Geophysical Log Summary for the 216-B-17 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5852 0 - 5 0.7 pCi/g 4.0 13,784 cpm 4 

5 - 10 - pCi/g - 12,380.6 cpm 8 

10 - 15 109 pCi/g 15 393,235 cpm 15 

>15 853.3 pCi/g 19 2,566,100 cpm 17 

C5923 0 - 5 0.29 pCi/g 2.0 14,781.8 cpm 4 

5 - 10 - pCi/g - 14,094.3 cpm 6 

10 - 15 - pCi/g - 11 ,590.3 cpm 15 

>15 0.56 pCi/g 46 28,585.6 cpm 70 

C7047 0 - 5 - pCi/g - 10,601.2 cpm 5 

5 - 10 - pCi/g - 10,241.9 cpm 6 

10 - 15 - pCi/g - 8,186.5 cpm -

>15 0.29 pCi/g 46 17,125 .5 cpm 71 

C7523 0 - 5 0.24 pCi/g 2.0 15,846.9 cpm 5 

5 - 10 - pCi/g - 13 ,216 cpm 7 

10 - 15 - pCi/g - 10,740.3 cpm 15 

>15 0.33 pCi/g 47 17,643 .8 cpm 49 

C7525 0 - 5 0.16 pCi/g 3.0 15 ,908.2 cpm 5 

5 - 10 - pCi/g - 14,625.8 cpm 6 

10 - 15 - pCi/g - I 1430.1 cpm 12 

>15 0.36 pCi/g 47 17,961.1 cpm 62 

C7529 0 - 5 0.19 pCi/g 3.0 15,507.3 cpm 5 

5 - 10 - pCi/g - 15,002 cpm 6 

10 - 15 - pCi/g - 11 ,041.1 cpm 15 

>15 0.4 pCi/g 46 18,337.4 cpm 49 
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Table 3. Geophysical Log Summary for the 216-8-17 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C7531 0 - 5 - pCi/g - 15,912.8 cpm 5 

5 - 10 0.36 pCi/g 7.0 14,948.2 cpm 6 

10 - 15 - pCi/g - 11 ,112.9 cpm 15 

>15 0.63 pCi/g 46 18,357.5 cpm 48 

C7533 0 - 5 - pCi/g - 16,480 cpm 4 

5 - 10 - pCi/g - 15 ,427.4 cpm 6 

10 - 15 - pCi/g - 11 ,661.2 cpm 15 

>15 0.67 pCi/g 45 24,559.4 cpm 70 

C7535 0 - 5 0.6 pCi/g 3.0 15 ,981.8 cpm 5 

5 - 10 - pCi/g - 14,636.6 cpm 6 

10 - 15 - pCi/g - 10,470.1 cpm 14 

>15 0.65 pCi/g 46 21 ,816.3 cpm 70 

C7537 0 - 5 0.5 pCi/g 3.0 15,535.6 cpm 5 

5 - 10 - pCi/g - 14,423 cpm 6 

10 - 15 - pCi/g - 10,734.1 cpm 11 

>15 0.43 pCi/g 46 17,619.2 cpm 49 

C7539 0 - 5 0.16 pCi/g 3.0 15 ,897.2 cpm 5 

5 - 10 - pCi/g - 15,148.1 cpm 6 

10 - 15 - pCi/g - 11 ,032 cpm 15 

>15 0.42 pCi/g 46 17,582.1 cpm 62 

C754 1 0 - 5 - pCi/g - 16,033.4 cpm 4 

5 - 10 - pCi/g - 14,909.5 cpm 6 

10 - 15 - pCi/g - 11 ,902.4 cpm 14 

>15 1.4 pCi/g 41 17,578.3 cpm 41 
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Table 3. Geophysical Log Summary for the 216-B-17 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C83 87 0 - 5 0.87 pCi/g 3.0 14,062 cpm 4 

5 - 10 - pCi/g - 13,373.9 cpm 6 

10 - 15 - pCi/g - 9,681.8 cpm 11 

>15 0.84 pCi/g 46 15,698.6 cpm 63 

C8388 0 - 5 0.35 pCi/g 3.0 13,243 .1 cpm 3 

5 - 10 - pCi/g - 13,045.6 cpm 6 

10 - 15 - pCi/g - 9,683.28 cpm 11 

>15 0.39 pCi/g 52 16,428.8 cpm 64 

bgs below ground surface 

ID identification 

Table 4. Soil Maximum Detection Summary 216-B-17 (Soil Borehole C5923) 

Sample Interval: 0 - 15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Aluminum 1,340 µg/kg 13 .5 7,630,000 µg/kg 26 

Calcium 6,980 µg/kg 6 14,600,000 µg/kg 37 

Chromium - - - 13,400 µg/kg -

Copper - - - 9,820 µg/kg -

Fluoride 1,270 µg/kg 8.5 1,240 µg/kg 16 

Iron 2,840 µg/kg 13.5 21 ,400,000 µg/kg 26 

Magnesium 1,740 µg/kg 6 4,890,000 µg /kg 26 

Manganese 43.5 µg /kg 13.5 477,000 µg /kg 26 

Mercury - - - 66.3 µg/kg 46 

Nitrate 6,990 µg/kg 8.5 16,800,000 µg/kg 46 

Phosphate 9,430 µg/kg ' 6 - - -
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Table 4. Soil Maximum Detection Summary 216-8-17 (Soil Borehole C5923) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Potassium 5,620 µg/kg 6 1,810,000 µg/kg 135 

Sodium 44,300 µg/kg 8.5 5400000 µg/kg 46 

Sulfate 31,900 µg/kg 13 .5 2570000 µg/kg 46 

Technetium-99 - - - 141 pCi/g 216 

Uranium-238 0.000975 pCi/g 8.5 0.198 pCi/g 263 .5 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration in the one borehole within the 216-8-17 Crib floor footprint is 4.57 m (15 ft), which is 

0.6 m (2 ft) below the base of the crib. The crib is above site background levels for phosphate 

(9.43 mg/kg) at 1.83 m (6 ft) . 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration (853.3 pCi/g) in the 

one borehole within the 216-8-17 Crib floor footprint is 5.8 m (19 ft). The crib is above site background 

levels for nitrate (1680 mg/kg), sodium (5400 mg/kg), and sulfate (2570 mg/kg) below 4.57 m (15 ft). 

References: 

ArcMap 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 
Sites, Part VI Appendix C-24, General Electric, Richland Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-17 Waste Site. 
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Figure 1. 216-B-17 Waste Site Map 
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I Site: 216-B-18 I Area: BC Cribs Category: Deep (similar to 216-B-14) I 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

216-B-18 Crib 

Crib 
BC Cribs and Trenches 
200-BC-1 
200-TW-1 
March to April 1956 

Waste Site Location and Physical Description: The 216-B-18 Crib is located south of the 200 East Area 

(across Route 4S) in the BC Crib Area . The BC Cribs and Trenches are located inside the BC Controlled 

Area (Figure 1). The crib is a dispersion structure 3.0 by 3.0 by 0.9 m (10 by 10 by 3 ft) high, made of 

wood, cinderblock, and steel, over a 1.5 m (5 ft) bed of 7.6 cm (3 in.) gravel, with a 35.6 cm (14 in.) inlet 

pipe located 1.8 m (6 ft) below grade. The bottom dimensions of the excavation are 12.2 m2 (40 ft 2
) and 

4.0 m (13 ft) deep. The side slope is 2:1. The excavated area surrounding the crib at the surface is 

24.4 m2 (80 ft 2
) (Figure 2). 

Waste Site Coordinates: 

E-573600.41741 

Site Dimensions: 

Site Length: 12 m (40 ft) (bottom dimension) 

Site Width: 12 m (40 ft) (bottom dimension) 

Site Area: 149 m2 (1,600 ft2
) 

N-134322.93487 

Site Depth: 4.0 m (13 ft) to bottom of structure 

Cover Thickness: 0.6 m (2 ft) 

Related Site Structure(s): The site is associated with the 200-E-14 Siphon Tank, 200-E-114-PL (Pipeline), 

and UPR-200-E-83. 

Site Posting: The area has been covered with clean soil and posted as an Underground Radioactive 

Material Area . 

Site History 

Release Summary: The Crib received 8.5E6 L (2 .3E6 Gal) tributyl phosphate supernatant waste from the 

U-Plant Uranium Recovery operations and scavenged tank farm waste via underground pipelines . From 

1952 to 1958, waste containing uranium and fission products, produced by the bismuth phosphate 

separations process, were removed from underground storage tanks and reprocessed at 221-U Plant to 

recover the uranium from the waste . After the uranium was removed, the cesium and strontium 

content of the effluent was precipitated by adding ferrocyanide. The addition of ferrocyanide to the 

waste was called "scavenging." The supernate liquor was released to the ground in the BC Cribs and 

Trenches via the 200-E-114-PL (Pipeline) . The waste is liquid process effluent, high in salt, and neutral to 

basic. The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 
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Volume/Mass Discharged: 8.5E+06 L (2.3E+06 gal) 

Pore Volume Discharged: 8.5E+06 L/ (327 ft x 1,600 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 1.9 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-18 Waste Site 

Contaminant Mass Discharged 

Pu 10 g 

Sr-90 190 Ci 

Cs-137 250Ci 

u 240 kg 

Ru-106 1.9E+04 Ci 

Beta 5.1E+04 Ci 

Co-60 5 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Vo lume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, smearable contamination was detected on the crib vent 

risers measuring 40,000 and 10,000 cpm on the ground under a flange that was part of the over ground 

pipeline . Contaminated rabbit droppings reading 5,000 to 10,000 cpm were identified. The maximum 

value detected was 200 millirem per hour. 

In August 2005, mobile surface contamination monitor (MSCM) tractor surveys found extensive wind 

damage on the stabilizat ion cover. Surface contamination was found at several locations. Cont amination 

levels up to 25 millirem per hour were found . 

The BC Cribs and Trenches area was interim stabilized as a single unit in 1981. During stabilizat ion, 

200-E-114-PL to the cribs was valved out. The BC Cribs area was revegetated and weed growth was 

controlled with selective herbicide. The stabilization cover has been badly damaged over time by wind 

erosion. 

An annual surface radiation survey is performed. 
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Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure 1. 

Groundwater contaminants of potential concern associated with BC Crib waste sites 216-8-14 through 

216-8-19 include strontium-90 and cesium-137. Strontium-90 concentrations ranged between non­

detect and 18 pCi/L from 1960 to 2014, with one detection above the drinking water standard of 8 pCi/L. 

The maximum concentration was detected in 1960. Cesium-137 resu lts (non-detect to 12.9 pCi/L) were 

below the drinking water standard of 200 pCi/L between 1987 and 2014. 

Table 2. Borehole Summary for the 216-B-18 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1985 & 1987 A5865 Southeast of crib boundary 360 (GPL) 

2005 A5853 Within crib tloor footprint 346 (GPL) 

1968 A9454 Southeast of crib boundary Unknown (GPL) 

GPL = geophysical logging 

ID = identificat ion 

Table 3. Geophysical Log Summary 216-B-18 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5853 0 - 5 0.4 1 pCi/g 4.0 15, 11 6.5 cpm 4 

5 - 10 - pCi/g - 38,347 cpm 10 

10 - 15 42,362.5 pCi/g 15 16,216,000 cpm 14 

>15 536,865.6 pCi/g 16.5 46,11 1,600 cpm 19 

ID = identification 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the one borehole w ithin the 216-13-18 Crib floor footprint is 4.57 m (15 ft), wh ich is 

0.6 m (2 ft) below the base of the crib. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the one borehole 

within the 216-8-18 Crib floor footprint is 5.0 m (16.5 ft) . 
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References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendix C-24, General Electric, Richland Company, Richland, Washington 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-18 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

216-B-19 Crib 

Crib 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

February to October 1957 

Waste Site Location and Physical Description: The 216-B-19 Crib is located south of the 200 East Area 

(across Route 4S) in the BC Crib Area . The BC Cribs and Trenches are located inside the BC Controlled 

Area (see Figure 1). The crib is a dispersion structure 3.0 by 3.0 by 0.9 m (10 by 10 by 3 ft) high, made of 

wood, cinderblock, and steel, over a 1.5 m (5 ft) bed of 7.6 cm (3 in .) gravel, with a 35.6 cm (14 in .) inlet 

pipe located 1.8 m (6 ft) below grade. The bottom dimensions of the excavation are 12.2 m2 (40 ft2
) and 

4.0 m (13 ft) deep. The side slope is 2:1. The excavated area surrounding the crib at the surface is 

24.4 m2 (80 ft2
) (see Figure 2) . 

Waste Site Coordinates: 

E-573558.12501 

Site Dimensions: 

Site Length: 12 m (40 ft) (bottom dimension) 

Site Width: 12 m (40 ft) (bottom dimension) 

Site Area: 149 m2 (1,600 ft 2
) 

N-134347.19534 

Site Depth: 4.0 m (13 ft) to bottom of structure 
Cover Thickness: 0.6 m (2 ft) 

Related Site Structure(s): The site is associated with the 200-E-14 Siphon Tank, 200-E-114-PL (Pipeline), 
and UPR-200-E-83 . 

Site Posting: The area has been covered with clean soil and posted as an Underground Radioactive 
Material Area (URMA). 

Site History 

Release Summary: The Crib received 6.4E6 L (1.7E6 gal) tributyl phosphate supernatant waste from the 

U Plant Uranium Recovery operations and scavenged tank farm waste via underground pipelines. From 

1952 to 1958, waste containing uranium and fission products, produced by the bismuth phosphate 

separations process, were removed from underground storage tanks and reprocessed at 221-U Plant to 

recover the uranium from the waste. After the uranium was removed, the cesium and strontium 

content of the effluent was precipitated by adding ferrocyanide . The addition of ferrocyanide to the 

waste was called "scavenging." The supernate liquor was released to the ground in the BC Cribs and 
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Trenches via the 200-E-114-PL (Pipeline) . The waste is liquid process effluent, high in salt, and neutral to 

basic. The waste conta ined inorganic compounds such as ferrocyan ide, nitrate, and phosphate. 

Volume/Mass Discharged: 6.4E+06 L (l.7E+06 Gal) 

Pore Volume Discharged: 6.4E+06 L/ (327 ft x 1,600 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 1.4 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-19 Waste Site 

Contaminant Mass Discharged 

Pu 10 g 

Sr-90 200 Ci 

Cs-137 270 Ci 

u 180 kg 

Ru-106 5100 Ci 

Beta 1.1E+04 Ci 

Co-60 5 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Vo lume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, smearable contamination was detected on the Crib vent 
risers measuring 40,000 and 10,000 cpm on the ground under a flange that was part of the over ground 

pipeline. Contaminated rabbit droppings reading 5,000 to 10,000 cpm were identified. The maximum 

value detected was 200 millirem per hour. 

In August 2005, mobile surface contamination monitor tractor surveys found extensive wind damage on 

the stabilization cover. Surface contamination was found at several locations. Contamination levels up 

to 25 mil Ii rem per hour were found . 

The BC Cribs and Trenches area was interim stabilized as a single unit in 1981. During stabilization, 

200-E-114-PL to the cribs was valved out. The BC Cribs area was revegetated and weed growth was 

controlled with selective herbicide. The stabilization cover has been badly damaged over time by wind 

erosion. 

An annual surface radiation survey is performed. 
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Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure 1. 

Groundwater contaminants of potential concern associated with BC Crib waste sites 216-8-14 through 
216-8-19 include strontium-90 and cesium-137. Strontium-90 concentrations ranged between non­

detect and 18 pCi/L from 1960 to 2014, with one detection above the drinking water standard of 8 pCi/L. 
The maximum concentration was detected in 1960. Cesium-137 results (non-detect to 12.9 pCi/L) were 

below the drinking water standard of 200 pCi/L between 1987 and 2014. 

Year 

2005 

GPL = geophys ical log 

ID Identificat ion 

Table 2. Borehole Summary for the 216-B-19 Waste Site 

Borehole/Well ID 

A5854/299-E l3-6 

Location with Respect 
to Site 

W ithin crib floor footprint 

Table 3. Geophysical Log Summary for the 216-B-19 Waste Site 

Depth 
(ft) 

345 (GPL) 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5 854 0 -5 0.25 pCi/g 4.0 12,495.4 cpm 4 

5 - 10 - pCi/g - 29,320 cpm 10 

10 - 15 11 3,266.4 pC i/g 15 5,680,6 I 0 cpm 13 

>15 199,079.8 pCi/g 16 1,181,260 cpm 20 

bgs below ground surface 

ID identification 

Nature and Extent of Contamination: 
Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the one borehole within the 216-13-19 Crib floor footprint is 4.57 m (15 ft), which is 

0.6 m (2 ft) below the base of the rib . 

Deep (>4,6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the one borehole 

within the 216-8-19 Crib floor footprint is 4.9 m (16 ft) . 
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References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-24, General Electric, Richland Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-19 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

216-8-20 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 
200-TW~l 

August to September 1956 

Waste Site Location and Physical Description: 216-8-20 Trench is located south of the 200 East Area 

(across Route 45) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside the 

BC Controlled Area (Figure 1). The trench was divided into 19 m (62.5 ft) sections by 0.6 m (2 ft) high 

earthen dams. The side slope is 1:1.5. The depth was designated to be 3 m (10 ft) but is often documented 

as 1.8 m (6 ft) . A sisalkraft cover with wooden frame was constructed over the trench (Figures 2, 3, and 4) . 

Waste Site Coordinates: 

E-573418.77445 

Site Dimensions: 

Site Length: 152.4 m (500 ft) 

Site Width : 3.1 m (10 ft) 

Site Area : 464.8 m2 (5,000 ft2
) 

N-134376.14761 

Site Depth: 3.1 m (10 ft) 

Cover Thickness: 15.2 cm (6 in.) (in 1969) 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 
UPR-200-E-83 . 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive Material 

Area. Concrete AC 540 markers outline the area where the trenches are located, but do not identify 
specific trench locations. 

Site History 

Release Summary: 216-8-20 Trench received 4.7E6 L (l.2E6 gal) of scavenged tributyl phosphate 
supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-PL pipeline. The waste is liquid process effluent, high in salt, and neutral to basic. The 
waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

The 216-8-20 Trench was backfilled after it reached its specific retention capacity. In 1969, 

Trenches 216-8-20, 21, 22, and 28 were covered with 15 cm (6 in .) of gravel. The area was further 
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stabilized and revegetated in September 1981 and 1982. The stabilization cover has been badly damaged 
over t ime by wind erosion. 

Volume/Mass Discharged: 4.7E+06 L (1.2E+06 gal) 

Pore Volume Discharged: 4.7E+06 L/ (330 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.34 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-8-20 Waste Site 

Contaminant Mass Discharged 

Pu 1.3 g 

Sr-90 790Ci 

Cs-137 1500 Ci 

u 350 kg 

Ru-106 10,000 Ci 

Beta 3.2E+04 Ci 

Co-60 4.4 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Il l. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred when a 
large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. A 

burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of the material 
ingested by the rabbits . Also detected was smearable contamination on the crib vent risers of 40,000 cpm 
and 10,000 cpm on the ground under a flange that was part of the aboveground pipeline. 

In 1969, contaminated Russian thistle was identified growing on some of the BC Trenches. To inhibit weed 

growth, 45,870 m3 (60,000 yd 3) of sand and gravel was placed on top of the trenches. In 1981, the area 

was covered with additional top soil, time release herbicides and rodent deterrent. The area was surface 

stabil ized again in 1982. 

In March 1981, radiological surveys detected an area east of the 216-B-20 Trench with a dose rate of 

500 millirem per hour. Buried contaminated equipment related to the aboveground transfer line was 

identified as t he source. After the equipment and surrounding soil were removed, a follow-up survey 
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detected a plume of contamination measuring approximately 4.6 m (15 ft) long extending to the dirt road 

east of the trenches . The plume readings detected up to 3,000 cpm. 

In August 2005, a mobile surface contamination monitor (MCSM) tractor survey found extensive wind 

damage on the stabilization cover at the BC Cribs and Trenches. Surface contamination with levels up to 
25 millirem per hour was detected. 

A surface radiation survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on Figure 1. 

Table 2. Borehole Summary for the 216-8-20 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2007 A5867/299-El3-51 South of site boundary 76 (GPL) 

2004 A5855/299-E 13-7 East of site boundary 345 (GPL) 

G PL geophys ica l log 

ID identification 

Table 3. Geophysical Log Summary for the 216-8-20 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5855 0 - 5 18.1 pCi/g 5.0 40,4 13.7 cpm 5 

5 - 10 0.34 pCi/g 6.0 14,269.3 cpm 6 

10 - 15 - pCi/g - 12,244.4 cpm 11 

> 15 6.5 pCi/g 20 1,756,560 cpm 22 

A5 867 0 -5 2.9 pCi/g 5.0 12,552. 1 cpm 5 

5 - 10 15.4 pCi/g 8.0 25,008 .7 cpm 8 

10 - 15 5.6 pCi/g 11 13,377.4 cpm 11 

> 15 90.6 pCi/g 18 158,630 cpm 18 

bgs below ground surface 

ID ident ifi cation 
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I Site: 216-B-20 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-26) I 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-B-20 Trench floor footprint is 1.5 m (5 ft) . 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest borehole 
within the 216-B-20 Trench floor footprint is 5.5 m (18 ft). 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-25, C-26, and C-26A, General Electric, Richland Company, Richland, 

Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, Richland, 

Washington . Available at: 
http://pdw.hanford .gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-20 Waste Site. 
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Figure 1. 216-B-20 Waste Site Map 
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I Site: 216-B-20 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-26) I 
.. 
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Source: HW-551 76, index of CPD Crib Building Numbers Designs of CPD 
Radioactive Liquid Waste Disposal Sites, Part VI , Appendix C-26. 

Note: Produced from the best available copy. 

Figure 2. Trench Elevation 
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I Site: 216-B-20 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-26) I 
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Source: HW-55 176, Index of CPD Crib Building Numbers Desig,is of CPD Radioactive liquid Waste Disposal 
Sites, Part YI, Appendix C-25. 

Note: Produced from the best ava ilable copy. 

Figure 3. Trench Plan View 

D-57 



DOE/RL-2010-49, REV. 0 

I Site: 216-8-20 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-26) I 
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Source: HW-55176, Index of CPD Crib Building Numbers Designs of CPD Radioacti ve Liquid Waste Disposal Sites, 
Part V I, Appendix C-26. 

Note: Produced from the best ava ilable copy. 

Figure 4. Trench Cover 
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I Site: 216-B-21 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-8-21 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 

200-TW-1 

September to October 1956 

Waste Site Location and Physical Description: 216-8-21 Trench is located south of the 200 East Area 

(across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside the 

BC Controlled Area (see Figure 1). The trench was divided into 19 m (62.5 ft) sections by 0.6 m (2 ft) high 

earthen dams. The side slope is 1:1.5. The depth was designated to be 3 m (10 ft) but is often 
documented as 1.8 m (6 ft) . A sisalkraft cover with wooden frame was constructed over the trench (see 

Figures 2, 3, and 4) . 

Waste Site Coordinates: 

E-573383.51025 

Site Dimensions: 

Site Length: 152.4 m {500 ft) 
Site Width: 3.1 m (10 ft) 

Site Area : 464.8 m2 (5,000 ft2) 

Note: These are bottom dimensions. 

N-134375.94369 

Site Depth : 3.1 m (10 ft) 

Cover Thickness : 15.2 cm (6 in.) (in 1969) 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 
identify specific trench locations. 

Site History 

Release Summary: 216-8-21 Trench received 4.7E6 L (1.2E6 gal) of scavenged tributyl phosphate 

supernate liqu id waste from the 221-U Building during uranium recovery operations. After the uran ium 

was removed, the ces ium and stront ium content of the effluent was reduced through precipitat ion by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-PL (Pipeline) . The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 
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I Site: 216-B-21 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 

The Trench was backfilled after it reached its specific retention capacity. In 1969, Trenches 216-B-20, 21, 

22, and 28 were covered with 15 cm (6 in .) of gravel. The area was further stabilized and revegetated in 

September 1981, the stabilization cover has been badly damaged over time by wind erosion. 

Volume/Mass Discharged: 4.7E+06 L (l.2E+06 gal) 

Pore Volume Discharged: 4.7E+06 L/ (330 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1000 L/m 3 * 0.3) = 0.34 

Waste Inventory: 

Pu 

Sr-90 

Cs-137 

u 

Ru-106 

Beta 

Co-60 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-21 Waste Site 

Contaminant Mass Discharged 

10 g 

740Ci 

370 Ci 

680 kg 

l.5E+04 Ci 

4.7E+04 Ci 

6.5 Ci 

Source: RHO-CD-673 , 1979, Handbook 200 Area Waste Sites, Vo lu me Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred when a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. 

A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of t he 

material ingested by the rabbits. Also detected was smearable contamination on the crib vent risers of 

40,000 cpm and 10,000 cpm on the ground under a flange that was part of the aboveground pipe. 

In 1969, contaminated Russian thistle was identified growing on sonie of the BC Trenches . To inhibit 

weed growth, 45,870 m3 (60,000 yd3) of sand and gravel was placed on top of the trenches. In 1981, the 

area was covered with additional top soil, time release herbicides, and rodent deterrent. The area was 

surface stabilized again in 1982. 
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In March 1981, radiological surveys detected an area east of the 216-8-20 Trench with a dose rate of 

500 millirem per hour. Buried contaminated equipment related to the aboveground transfer line was 

identified as the source. After the equipment and surrounding soil were removed, a follow-up survey 

detected a plume of contamination measuring approximately 4.6 m (15 ft) long extending to the dirt 

road east of the trenches. The plume readings detected up to 3,000 cpm. 

In August 2005, a mobile surface contamination monitor tractor survey found extensive wind damage 

on the stabilization cover at the BC Cribs and Trenches. Surface contamination with levels up to 25 

millirem per hour was detected. 

The trench is monitored by groundwater well 299-E13-8. A surface radiation survey is performed 

annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure 1. 

Table 2. Borehole Summary for the 216-B-21 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2004 A5856/299-EI 3-8 North of site boundary 345 (GPL) 

GPL geophys ical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-B-21 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5856 0 - 5 - pCi/g - 12,759.7 cpm 5 

5 - IO 0.42 pCi/g 6.0 12,869 cpm 6 

10 - 15 - pCi/g - 11 ,987.9 cpm 13 

> 15 0.99 pCi/g 50 21,687.3 cpm 145 

bgs below ground surface 

ID identification 
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I Site: 216-B-21 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
Nature Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration in the closest borehole to the 216-8-21 Trench floor footprint is 1.8 m (6 ft). 

Deep (>0 to 4.6 m [>15 ft) bgs): The depth of the maximum cesium-137 concentration in the closest 
borehole within the 216-8-21 Trench floor footprint is 15.2 m (SO ft) . 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-25, C-26 and C-26A, General Electric, Richland Company, Richland, 
Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report the site 216-8-21 Waste Site. 
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I Site: 216-B-21 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
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Figure 1. 216-B-21 Waste Site Map 
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I Site: 216-B-21 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-26) I 
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Note: Produced from the be t avai lable copy. 

Figure 2. Trench Elevation 
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I Site: 216-B-21 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
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Note: Produced from the best ava ilable copy. 

Figure 3. Trench Plan View 
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Figure 4. Trench Cover 
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I Site: 216-B-22 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-8-22 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 
200-TW-1 

October 1956 

Waste Site location and Physical Description: The 216-8-22 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was divided into 19 m (62.5 ft) sections by 0.6 m (2 ft) high 

earthen dams. The side slope is 1:1.5. The depth was designated to be 3 m (10 ft) but is often 
documented as 1.8 m (6 ft). A sisal kraft cover with wooden frame was constructed over the trench 

(Figures 2, 3, and 4) . 

Waste Site Coordinates: 

E-573348.30230 

Site Dimensions: 

Site length : 152.4 m (500 ft) 

Site Width : 3.1 m (10 ft) 

Site Area: 464.8 m2 (5,000 ft 2
) 

Note: These are bottom dimensions. 

N-134375.80626 

Site Depth: 3.1 m (10 ft) 
Cover Thickness : 15.2 cm (6 in .) (in 1969) 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify specific trench locations. 

Site History 

Release Summary: The 216-8-22 Trench received 4.7E6 l (1.3E6 gal) of scavenged tributyl phosphate 

(TBP) supernate liquid waste from the 221-U Building during uranium recovery operations. After the 

uranium was removed, the cesium and strontium content of the effluent was reduced through 

precipitation by adding ferrocyanide . The waste was received into the trench via an aboveground 

transfer line extending from the 200-E-114-Pl pipeline. The waste is liquid process effluent, high in salt, 

and neutral to basic. The waste contained inorganic compounds such as ferrocyanide, nitrate, and 

phosphate. 
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I Site: 216-B-22 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
The trench was backfilled after it reached its specific retention capacity. In 1969, Trenches 216-B-20, 21, 

22, and 28 were covered with 15 cm (6 in.) of gravel. The area was further stabilized and revegetated in 

September 1981, the stabilization cover has been badly damaged over time by wind eros ion. 

Volume/Mass Discharged: 4.7E+06 L {l.3E+06 gal) 

Pore Volume Discharged: 4. 7E+06 L/ {330 ft x 5,000 ft2 
/ 35.3 m3 /ft3 * 1,000 L/m3 * 0.3) = 0.34 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-8-22 Waste Site 

Contaminant Mass Discharged 

Pu 2.6 g 

Sr-90 410 Ci 

Cs-137 45 Ci 

u 420 kg 

Ru-106 3.0E+04 Ci 

Beta 9.5E+04 Ci 

Co-60 13 Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume Il l. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release {UPR-200-E-83) occurred when a 
large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. 
A burrow in Trench 216-B-28, containing contaminated salt, was bel ieved to be the source of t he 
material ingested by the rabbits . Also detected was smearable contamination on the crib vent risers of 

40,000 cpm and 10,000 cpm on the ground under a flange that was part of the aboveground pipe. 

In 1969, contaminated Russian thistle was identified growing on some of the BC Trenches. To inhibit 

weed growth, 45,870 m3 {60,000 yd 3
) of sand and gravel was placed on top of the trenches. In 1981, the 

area was covered with additional top soil, time release herbicides, and rodent deterrent. The area was 

surface stabilized again in 1982. 

In March 1981, radiological surveys detected an area east of the 216-B-20 Trench with a dose rate of 

500 millirem per hour. Buried contaminated equipment related to the aboveground transfer line was 

identified as the source. After the equipment and surrounding soil were removed, a follow-u p survey 
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I Site: 216-8-22 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
detected a plume of contamination measuring approximately 4.6 m (15 ft) long extending to the dirt 

road east of the trenches . The plume readings detected up to 3,000 cpm . 

In August 2005, a mobile surface contamination monitor tractor survey found extensive wind damage 

on the stabilization cover at the BC Cribs and Trenches. Surface contamination with levels up to 

25 millirem per hour was detected. 

The trench is monitored by groundwater well 299-EB-9. A surface radiation survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Boring locations are shown on Figure l. 

Table 2. Borehole Summary for the 216-B-22 Waste Site 

Location with Respect 
Year Boring/Well ID to Site Depth (ft) 

2004 A5856/299-E 13-8 Northwest of site boundary 345 (GPL) 

2003 A5857/299-E13-9 Southeast of site boundary 345 (GPL) 

GPL = geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-B-22 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5856 0 - 5 - pCi/g - 12,759.7 cpm 5 

5 - 10 0.42 pCi/g 6.0 12,869 cpm 6 

10 - 15 - pCi/g - 11 ,987.9 cpm 13 

> 15 0.99 pCi/g 50 21 ,687.3 cpm 145 

A5857 0 - 5 0.15 pCi/g 5.0 12,007.3 cpm 4 

5 - 10 0.55 pCi/g 6.0 11 ,789.2 cpm 6 

10 - 15 - pCi/g - 11 ,818.7 cpm II 

>15 0.23 pCi/g 75 23 ,180.9 cpm 274 

bgs below ground surface 

ID identi fication 
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I Site: 216-B-22 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
Nature and Extent of Contamination: 

Shallow (0 to 4.5 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-8-22 Trench floor footprint is 1.8 m (6 ft). 

Deep (>4.5 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 

borehole within the 216-8-22 Trench floor footprint is 15.2 m (SO ft) . 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-25, C-26 and C-26A, General Electric, Richland Company, Richland, 

Washington . 

RHO-CD-673 , 1979, Handbook 200 Areas Waste Sites, Volume III, Rockwell Hanford Operations, 
Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index .cfm/viewDoc?accession= D 19603 9029. 

Waste Information Data System General Summary Report for the 216-8-22 Waste Site. 
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I Site: 216-B-22 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-26) I 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Figure 4. Trench Cover 
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I Site: 216-B-23 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area : 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-8-23 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 

200-TW-1 

October 1956 

Waste Site Location and Physical Description: The 216-8-23 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 
the BC Controlled Area (Figure 1). The trench was divided into eight 19 m (62.5 ft) sections by 1.2 m 

(4 ft) high earthen dams. The side slope is 1:1.5. The depth was 3 m (10 ft) . A wooden frame cover was 

constructed over the trench (see Figures 2, 3, and 4) . 

Waste Site Coordinates: 

E-573288.35929 

Site Dimensions: 

Site Length : 152.4 m (500 ft) 

Site Width: 3.1 m (10 ft) 

Site Area : 464.8 m2 (5,000 ft2) 

Note: These are bottom dimensions. 

N-134237.46889 

Site Depth: 3.1 m (10 ft) 

Cover Thickness : 2.4 m (8 ft) 

Related Site Structure(s): The 216-8-23 Trench is associated with U Plant uranium recovery process and 
UPR-200-E-83. 

Site Posting: The Trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 
identify specific trench locations. 

Site History 

Release Summary: The 216-8-23 Trench received 4.5E6 L {l.2E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-PL pipeline . The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

The Trench was backfilled after it reached its specific retention capacity. 
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Volume/Mass Discharged: 4.5E+06 L (1.2E6 gal) 

Pore Volume Discharged: 4.5E+06 L/ (330 ft x 5,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.32 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-23 Waste Site 

Contaminant Mass Discharged 

Pu l.8 g 

Sr-90 150 Ci 

Cs-137 110 Ci 

u 160 kg 

Ru-106 l .5E+04 Ci 

Beta 4.7E+04 Ci 

Co-60 6.7 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Siles, Vol ume Il l. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83} occurred when a 
large area was found to be contaminated with radioact ive rabbit feces reading 5,000 to 10,000 cpm . 
A burrow in Trench 216-B-28, containing contaminated salt, was bel ieved to be the source of the 
material ingested by the rabbits . 

In 1969, contam inated tumbleweeds were identified growing on some of the BC Trenches . To inhibit 
weed growth, 45,870 m3 (60,000 yd3

) , approximately 15.2 cm (6 in.) of sand and gravel, was placed on 

top of the Trenches. In 1981, the area was covered with addit ional top soil, t ime release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 

A surface radiation survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure 1. 
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Table 2. Borehole Summary the 216-8-23 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2003 A4724/299-El 3-10 Unknown 339 (GPL) 

GPL = geophysical log 

ID = identification 

Table 3. Geophysical Log Summary 216-8-23 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum 
Interval Detected Depth Detected 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units 

A4724 0 - 5 - pCi/g - 6,408.3 cpm 

5 - 10 0.28 pCi/g 6.0 6,204.8 cpm 

10 - 15 - pCi/g - 5,424.3 cpm 

>15 0.38 pCi/g 330 14,336.2 cpm 

bgs below ground surface 

ID ident ification 

Nature and Extent of Contamination: 

Sample 
Depth 

(ft) 

3 

8 

11 

243 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-8-23 Trench floor footprint is 1.8 m (6 ft) . 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 
borehole within the 216-8-23 Trench floor footprint is 100.6 m (330 ft). 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-26, C-27 and C-28, General Electric, Richland Company, Richland, 
Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-23 Waste Site. 
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Note: Produced from the best available copy. 

Figure 2. Trench Elevation 
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Sites, Part YI, Appendix C-26. 

Note: Produced from the best ava ilable copy. 

Figure 3. Trench Plan View 
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Note: Produced from the best ava ilable copy. 

Figure 4. Trench Cover 
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I Site: 216-8-24 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-8-26) / 

216-B-24 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

October and November 1956 

Waste Site Location and Physical Description: The 216-B-24 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The Trench was divided into eight 19 m (62.5 ft) sections by 1.2 m 

(4 ft) high earthen dams. The side slope is 1.5:1. The depth was 3 m (10 ft). A wooden frame cover was 

constructed over the trench (Figures 2, 3, and 4). 

Waste Site Coordinates: 

E-573288.46875 

Site Dimensions: 

Site Length : 152.4 m (500 ft) 

Site Width : 3.1 m (10 ft) 

Site Area: 464.8 m2 (5,000 ft2
) 

Note: These are bottom dimensions. 

N-134206.99215 

Site Depth: 3.1 m (10 ft) 

Cover Thickness: 2.4 m (8 ft) 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify specific trench locations. 

Site History 

Release Summary: 216-B-24 Trench received 4.7E6 L (1.2E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide . The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-PL pipeline . The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

The trench was backfilled after it reached its specific retention capacity. 
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Volume/Mass Discharged: 4.7E+06 L (1.2E+06 gal) 

Pore Volume Discharged: 4.7E+06 L/ (330 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.34 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-8-24 Waste Site 

Contaminant Mass Discharged 

Pu 7.7 g 

Sr-90 · 180 Ci 

Cs-137 130 Ci 

u 250 kg 

Ru-106 2 3E+04 Ci 

Beta 7.3E+04 Ci 

Co-60 l0Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred when a 

large area was found to be contam inated w ith radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of the 

material ingested by the rabbits. 

In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches . To inhibit 

weed growth, 45,870 m3 (60,000 yd 3
) of sand and gravel was put on top of the trenches. Approximately 

15.2 cm (6 in.) of sand and gravel were placed on top of each trench . In 1981, the area was covered with 

addit ional top soil, time release herbicides, and rodent deterrent. The area was surface stabilized again 

in 1982. 

The trench is monitored by groundwater well 299-E13-11. A surface radiation survey is performed 

annually. 

Borehole and data summaries are presented in Tables 2 and 3. Well and borehole locations are shown 

on Figure 1. 
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Table 2. Borehole Summary for the 216-B-24 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2004 A5858/299-El3-l l East of site boundary 338 (GPL) 

GPL = geophysical logging 

ID = identification 

Table 3. Geophysical Log Summary for the 216-B-24 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum 
Borehole Interval Detected Depth Detected 

ID (ft bgs) Concentration Units (ft) Concentration Units 

A5858 0 - 5 1.47 pCi/g 5.0 16,397.6 cpm 

5 - 10 5.6 pCi/g 6.0 2 1,446 cpm 

10 - 15 - pCi/g - 11 ,701 cpm 

>15 0.33 pCi/g 315 21,157.7 cpm 

bgs below ground surface 

ID identification 

Nature and Extent of Contamination: 

Sample 
Depth 

(ft) 

5 

6 

11 

143 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration in the closest borehole to the 216-B-24 Trench floor footprint is 1.8 m (6 ft) . 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 
borehole within the 216-B-24 Trench floor footprint is 96 m (315 ft) . 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendix C-26, C-27 and C-28, General Electric, Richland Company, Richland, 
Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-24 Waste Site. 
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Figure 1. 216-B-24 Waste Site Map 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Figure 4. Trench Cover 
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I Site: 216-B-25 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-B-25 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

November and December 1956 

Waste Site Location and Physical Description: The 216-B-25 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The Trench was divided into eight 19 m (62.5 ft) sections by 1.2 m 

· (4 ft) high earthen dams. The side slope is 1.5:1. The depth was 3 m (10 ft) . A wooden frame cover was 

constructed over the trench (Figures 2, 3, and 4). 

Waste Site Coordinates: 

E-573288.53130 

Site Dimensions: 

Site Length: 152.4 m (500 ft) 

Site Width: 3.1 m (10 ft) 

Site Area : 464.8 m2 (5,000 ft2) 

Note: These are bottom dimensions. 

N-134176.51560 

Site Depth: 3.1 m (10 ft) 

Cover Thickness: 2.4 m (8 ft) 

Related Site Structure(s): The 216-B-25 Trench is associated with the U Plant uranium recovery process 

and UPR-200-E-83. 

Site Posting: The Trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area. Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify specific trench locations. 

Site History 

Release Summary: 216-B-25 Trench received 3.8E6 L (0.9E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-PL pipeline . The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

The Trench was backfilled after it reached its specific retention capacity. 
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I Site: 216-B-25 Area: BC Cribs Category: Intermediate (Similar to 216-B-26) I 
Volume/Mass Discharged: 3.8E+06 L (0.9E6 gal) 

Pore Volume Discharged: 3.8E+06 L/ (330 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.27 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-25 Waste Site 

Contaminant Mass Discharged 

Pu 2g 

Sr-90 210 Ci 

Cs-137 56 Ci 

u 150 kg 

Ru-106 l.6E+04 Ci 

Beta 4.9E+04 Ci 

Co-60 6.9 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Il l. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred when a 
large area was found to be contaminated w ith radioactive rabbit feces read ing 5,000 to 10,000 cpm . 
A burrow in the 216-B-28 Trench, containing contaminated salt, was believed to be the source of the 
material ingested by the rabb its . 

In 1969, contaminated Russian th istle was identified growing on some of the BC Trenches. To inhibit 
weed growth, 45,870 m3 (60,000 yd3

), approximately 15.2 cm (6 in.) of sand and gravel on each, was 

placed on top of the Trenches. In 1981, the area was covered with addit ional top soil, time release 

herbicides, and rodent deterrent. The area was surface stabi lized again in 1982. A surface rad iation 

survey is performed annually. 

The borehole summary is presented in Table 2. The borehole location is shown on Figure 1. 
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Table 2. Borehole Summary for the 216-B-25 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 299-El3-56 (A5871) North of the trench footpri nt 50 (GPL) 

GPL geophysical logging 

ID identification 

Nature and Extent of Contamination: 

Insufficient data are available to evaluate for the presence or absence of shallow or deep soil 

contamination. Shallow soil within the basin is likely contaminated from historical discharges to the basin, 

starting at the bottom of the trench (3 .1 m (10 ft] below ground surface [bgs]). Due to the volume of waste 

received in the trench, deep (>4.6 m [>15 ft] bgs) contamination is likely and may extend to groundwater 
(100.6 m (330 ft] bgs). 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendix C-26, C-27 and C-28, General Electric, Richland Company, Richland, 

Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-25 Waste Site. 
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Figure 1. 216-B-25 Waste Site Map and Borehole Location 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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I Site: 216-B-26 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Representative Site) I 

216-B-26 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

December 1956 to February 1957 

Waste Site Location and Physical Description: The 216-B-26 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The Trench was divided into eight 19 m (62.5 ft) sections by 1.2 m 

(4 ft) high earthen dams. The side slope is 1.5:1. The depth was 3 m (10 ft). A wooden frame cover was 

constructed over the trench (Figures 2, 3, and 4). 

Waste Site Coordinates: 

E-573288.64104 

Site Dimensions: 

Site Length : 152.4 m (500 ft) 

Site Width : 3.1 m (10 ft) 

Site Area: 464.8 square m (5,000 ft2
) 

Note: These are bottom dimensions. 

N-134146.03889 

Site Depth : 3.1 m (10 ft) 

Cover Thickness: 2.4 m (8 ft) 

Related Site Structure(s): The 216-B-26 Trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The Trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify specific trench locations. 

Site History 

Release Summary: 216-B-26 Trench received 5.9E6 L (l.6E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-PL pipeline . The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. The trench was 

backfilled after it reached its specific retention capacity. 

Volume Discharged: 5.9E+06 L (l.6E+06 gal) 
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Pore Volume Discharged: 5.9E+06 LL/ (330 ft x 5,000 ft2 / 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.42 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-26 Waste Site 

Contaminant Mass Discharged 

Pu 2.5 g 

Sr-90 1100 Ci 

Cs-137 950 Ci 

u 590 kg 

Ru-106 2.4£+04 Ci 

Beta 7.7E+04 Ci 

Co-60 11 Ci 

Source: RH O-CD-673 , Handbook 200 Areas Waste Sites, Volume Il l. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred w hen a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 
A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of t he 
material ingested by the rabbits . 

In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches. To inhibit 
weed growth, 45,870 m3 (60,000 yd3

), approximately 15.2 cm (6 in .) of sand and gravel, were placed on 

top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 
rodent deterrent. The area was surface stabilized again in 1982. 

In December 2004 and January 2005, characterization borehole C4191 and six direct push technology 

(DPT) boreholes were placed through the trench . A Trench Excavation Treatability Test was done in 

2008. Sixty-three shallow (7 .6 m (25 ft] deep) DPT boreholes were installed within the footpri nt and to 

the side of the trench to assess lateral extent of contamination . Fifty-five of the DPT holes were logged. 

Eight of these DPT holes were selected to become boreholes. Approximately one-third of the t rench was 

excavated in July 2008. The excavated contaminated soil was taken to the Environmental Restoration 

Disposal Landfi ll. A surface radiation survey is performed annually. 
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Borehole summaries and data are presented in Tables 2, 3, 4, and 5. Well and borehole locations are 

shown on Figure 1. 

Table 2. Borehole Summary for the 216-B-26 Waste Site 

Location with Respect Well Depth 
Year Borehole/Well ID to Site (ft) 

2003 C4191 Within trench footprint 340 (GPL and so il sample ) 

2007 C5915 to C5922 Within trench footprint 25 (sampled 8 to 17 ft bgs) 

bgs below ground surface 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-B-26 Waste Site 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C4191 0 - 5 1.3 pCi/g 2.0 147,157 cpm 5 

5 - 10 582.7 pCi/g 10.0 520,106 cpm 7 

10 - 15 3,598,264 pCi/g 13 4,137,100 cpm 13 

> 15 1,46,112.7 pCi/g 16 1,001 ,740 cpm 21 

bgs below ground surface 

ID identification 

Table 4. Soil Maximum Detection Summary (Soil Borehole C4191) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Alum inum - - - 7,680,000 µg/kg 30 

Americium-241 - - - 0.21 pCi/g 25 

Anti mony-125 - - - 2.28 pCi/g 20 

Bis(2-ethylhexyl) adipate - - - 220 ~Lg/kg 25 

Bi muth - - - 233,000 µg/kg 15.5 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4191) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Calcium - - - 10,900,000 µg/kg 30 

Carbon-14 - - - 3.09 pCi/g 30 

Cesium- 134 - - - 0.039 pCi/g 250 

Cesi um-1 37 - - - 529,000 pCi/g 15.5 

Chlo ride - - - 24,400 µg/kg 100 

Chromium - - - 8,890 µg/kg 340.5 

Cobalt-60 - - - 0.069 pCi/g 100 

Copper - - - 19,600 µg/kg 15 .5 

Cyanide - - - 2140 µg/kg 100 

Diethylphthalate - - - 620 µg/kg 55 

Europium-155 - - - 0.096 pCi/g 30 

Heneicosane - - - 2, 100 µg/kg 150 

Hexavalent Chromium - - - 700 µg/kg 30 

Iron - - - 37,900,000 µg/kg 15 .5 

Lead - - - 5,100 µg/kg 30 

Magnesium - - - 6,080,000 µg/kg 15.5 

Manganese - - - 641 ,000 µg/kg 15.5 

Mercury - - - 1,420 µg/kg 30 

Neptunium-237 - - - 0.023 pCi/g 100 

Nickel - - - 17,800 µg/kg 295 

Nickel-63 - - - 2,11 0 pCi/g 15 .5 

Nitrate - - - 4,090,000 µg/kg 100 

Nitrogen in nitrite and - - - 1,080,000 µg/kg 100 
nitrate 

Phosphate - - - 180,000 µg/kg 20 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4191) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Phosphine oxide, - - - 370 µg/kg 30 
triphenyl-

Plutonium-238 - - - 0.041 pCi/g 340.5 

Plutonium-239/240 - - - 195 pCi/g 15 .5 

Potassium - - - 1,430,000 µg/kg 30 

Potassium-40 - - - 22.2 pCi/g 100 

Radium-226 - - - 0.935 pCi/g 20 

Radium-228 - - - 1.62 pCi/g 340.5 

Sodium - - - 3,590,000 µg/kg 30 

Sulfate - - - 142,000 µg/kg 55 

Technetium-99 - - - 92 pCi/g 100 

Thorium-228 - - - 3.01 pCi/g 340.5 

Thorium-230 - - - 0.728 pCi/g 30 

Thorium-232 - - - 3.04 pCi/g 340.5 

Tin-126 - - - 0.179 pCi/g 30 

Total beta radiostrontium - - - 974,000 pCi/g 15 .5 

Tritium - - - 42 .9 pCi/g JOO 

Uranium - - - 569,00 µg/kg 15 .5 

Uranium-233/234 - - - 7.8 pCi/g 20 

Uranium-234 - - - 2.63 pCi/g 30 

Uranium-235 - - - 0.48 pCi/g 20 

Uranium-238 - - - 8.2 pCi/g 20 

Vanadium - - - 10,100 µg/kg 15.5 

Zinc - - - 64,600 µg/kg 15.5 
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C5919 C5920 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft Sample Interval: 0 - 15 ft Sample Interva l: >15 ft 

Maximum Sa mple Maximum Sample Maximum Sample Maximum Sample 
Detected Depth Detected Depth Detected Depth Detected Depth 

Concentration (ft) Concentration (ft) Concentration (ft) Concentration (ft) 

2,630 14.5 198 17 22.6 13 172 15 .5 

3 1.9 14.5 11 .4 17 29.7 13 15.2 15 .5 

12,700 14.S 1,490 17 187,000 13 4550 15 .5 

140 14.S 60.3 17 148 13 5 1.6 15 .5 

1.37 12 2.3 17 6.24 13 1.37 15 .5 

2.22 12 2.48 17 - - 2.46 15 .5 

1.8 12 1.74 17 1.34 10.5 1.46 15 .5 

2.22 12 2.48 17 - - 2.46 15 .5 

6,960 14 .S 5 12 17 9 1200 13 23 10 15.5 

(./') .... 
('t) 

N __.. 
a, 

I 

OJ 
I 

N 
a, 

)> 
-, 
('t) 
Q,) 

OJ 
("") 

("") 
:::::!. 
C" 0 
(/) 0 

m ;u 
r 

("") 
I 

N 
Q,) 0 .... _. 
('t) 0 

(0 I 

~ 
0 (0 

~ ::0 
m 

::, :=:::. .... 
('t) 0 
-, 
3 
('t) 
C. 
Q,) .... 
('t) -;ll:1 
t1) 

"C .., 
t1) 
Ill 
t1) 
::::, .... 
DJ .... 
:c:· 
t1) 

V, 
;:.: 
t1) -



0 
I ..... 

0 
"'-I 

Chemical Units 

Cesium-1 37 pCi/g 

Gross alpha pCi/g 

Gross beta pCi/g 

Potass ium-40 pCi/g 

Radium-226 pCi/g 

Radium-228 pCi/g 

Thorium-228 pCi/g 

Thorium-232 pCi/g 

Total beta pCi/g 
rad iostrontium 
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I Site: 216-B-26 I Area: BC Category: Intermediate (Representative Site) I 
Nature and Extent of Contamination: 

Shallow (Oto 15 ft below ground surface [bgs]): According to DOE/RL-2009-36, BC Cribs and Trenches 

Excavation-Based Treatability Test Report, a highly contaminated region was found approximately 3.3 to 

3.6 m (11 to 12 ft) deep that corresponds with the bottom of the trench during its operational period. 

This region is approximately 0.3 m (1 ft) thick and contains peak equivalent cesium-137 concentrations 
greater than 1 million pCi/g. Equivalent cesium-137 concentrations varied considerably along the length 

of the trench, with a maximum of approximately 2.9 million pCi/g near the west end of the center 

section of the trench. The estimated volume of soil contaminated with greater than 750 pCi/g of cesium-
137 (less than 4.6 m [15 ft] bgs) is 1,481 m3 (1,937 yd3) . Contaminant distribution varied by an order of 

magnitude among the three sections of the trench that are separated by berms. Equivalent cesium-137 

inventories derived from logging data for the western, middle, and eastern sections of the trench are 

estimated at 28 Ci, 267 Ci, and 374 Ci, respectively, for a total inventory of 669 Ci. When soil sampling 

data are considered, the cesium-137 inventory is estimated at 569 Ci. The strontium-90 inventory, based 

on soil sampling data, is between 389 and 498 Ci, and these values are in agreement with RPP-26744, 

Hanford Soil Inventory Model, Rev. 1. 

Deep (>4.6 m [>15 ft] bgs): According to DOE/RL-2004-66, Focused Feasibility Study for the BC Cribs and 

Trenches Area Waste Sites, cesium-137 was detected with the Radiologic Logging System to a depth of 

12.1 m (40 ft) bgs, with significantly elevated levels from 3.7 to 7.6 m (12 to 25 ft) bgs. Technitium-99, at 

concentrations up to 92 pCi/g, is the dominant radionuclide present in the zone from 14.9 m to 49.7 m 
(36 to 150 ft) bgs, with the maximum concentration observed at 30 m (100 ft) bgs. A maximum uranium 

concentration of 56.9 mg/kg was observed at 4.3 (14 ft) bgs; no uranium was observed below 9.1 m 
(30 ft) bgs. 

References: 

DOE/RL-2009-36, 2010, BC Cribs and Trenches Excavation-Based Treatabi/ity Test Report, Rev. 1, 
(reissue) , U .S. D epartment of Energy, R ichland Operations Office, Richland , Washington. 

A vai !able at: http://pdw.hanford.gov/arpir/index.cfin/view Doc?accession=00845 33. 

DOE/RL-2004-66, 2005, Focused Feasibility Study for the BC Cribs and Trenches Area Waste Sites, 

Draft A, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA170624. 
http ://pdw. ha nford.gov /a rpir /index.cfm/viewDoc ?accession=DAl 70919. 

http://pdw.hanford.gov/ a rpir /index.cfm/viewDoc ?accession=DAl 71165. 

http://pdw.hanford.gov/ a rpir /index.cfm/viewDoc ?accession=DAl 71467. 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI Appendices C-26, C-27 and C-28, General Electric, Richland Company, Richland, 

Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 
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RPP-26744, 2005, Hanford Soil Inventory Model, Rev. 1, Rev. 0, Washington . CH2M HILL Hanford Group, 

Inc., Richland, Washington . Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081114H. 
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Figure 1. 216-B-26 Waste Site Map and Borehole Locations 
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Note: Produced from the best avai lable copy. 

Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Figure 4. Trench Cover 
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I Site: 216-B-27 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-8-27 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 
200-TW-1 

February to April 1957 

Waste Site Location and Physical Description: The 216-8-27 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was divided into eight 19 m (62.5 ft) sections by 1.2 m 

(4 ft) high earthen dams. The side slope is 1.5:1. The depth was 3 m (10 ft) . A wooden frame cover was 

constructed over the trench (Figures 2 and 3) . 

Waste Site Coordinates: 

E-573288.71901 

Site Dimensions: 

Site Length: 152.4 m (500 ft) 

Site Width: 3.1 m (10 ft) 

Site Area : 464.8 ,m 2 (5,000 ft 2
) 

· Note: These are bottom dimensions. 

N-134115.56253 

Site Depth : 3.1 m (10 ft) 

Cover Thickness: 2.4 m (8 ft) 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 
UPR-200-E-83. 

Site Posting: The Trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area. Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify specific trench locations. 

Site History 

Release Summary: 216-8-27 Trench received 4.4E6 L (1.2E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

fr.om the 200-E-114-PL pipeline . The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

The trench was backfilled after it reached its specific retention capacity. 
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Volume/Mass Discharged: 4.4E+06 L {l.2E+06 gal) 

Pore Volume Discharged: 4.4E+06 L/ (330 ft x 5,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.31 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-27 Waste Site 

Contaminant Mass Discharged 

Pu 0.7 g 

Sr-90 600 Ci 

Cs-137 34 Ci 

u 340 kg 

Ru- 106 l.7E+04 Ci 

Beta 5.5E+04 Ci 

Co-60 7.6 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill . 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred when a 
large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. 
A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of the 
material ingested by the rabbits . 

In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches. To inhibit weed 
growth, 45,870 m3 {60,000 yd3

), approximately 15.2 cm (6 in.) of sand and gravel were placed on top of 

the trenches . In 1981, the area was covered with additional top soil, time release herbicides, and rodent 

deterrent. The area was surface stabilized again in 1982. A surface radiation survey is performed annually. 

A borehole summary is presented in Table 2. Geophysical log results are presented on Figure 5. Borehole 

locations are shown on Figure 1. 
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Table 2. Borehole Summary for the 216-B-27 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 A5872/299-E 13-57 North of site boundary 2 - 48 (GPL) 

GPL geophys ical log 

ID identification 

Nature and Extent of Contamination: As shown on Figure 5, Cs-137 and Co-60 were the man-made 

radionuclides detected in borehole A5872. Cs-137 was detected throughout the borehole. 

Concentrations were measured that ranged between approximately 0.2 and 2,300 pCi/g. The maximum 

concentration was measured at approximately 2.1 m (7 ft) below ground surface (bgs). Co-60 was 

detected at a few depths; the maximum concentration was measured at approximately 0.08 pCi/g at 

14.6 m (48 ft). 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-26, C-27, and C-28, General Electric, Richland Company, Richland, 

Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume 111, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-27 Waste Site. 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Figure 4. Trench Cover 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-B-28 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 
200-TW-1 

April to June 1957 

Waste Site Location and Physical Description: The 216-B-28 Trench is located south of the 200 East 

Area (across Route 45) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was divided into eight 19 m (62.5 ft) sections by 1.2 m 

(4 ft) high earthen dams. The side slope is 1.5:1. The depth was 3 m (10 ft) . A wooden frame cover was 

constructed over the trench (Figures 2, 3, and 4) . 

Waste Site Coordinates: 

E-573288. 79614 

Site Dimensions: 

Site Length : 152.4 m (500 ft) 

Site Width : 3.1 m (10 ft) 

Site Area: 464.8 m2 (5,000 ft2
) 

Note: These are bottom dimensions. 

N-134085.08614 

Site Depth : 3.1 m (10 ft) 

Cover Thickness: 2.4 m (8 ft) 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 
UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify specific trench locations. 

Site History 

Release Summary: 216-B-28 Trench rece ived 5.1E6 L (1.3E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via an aboveground transfer line extending 

from the 200-E-114-Pl pipeline. The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

The trench was backfilled after it reached its specific retention capacity. 
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Volume/Mass Discharged: 5.1E+06 L (1.3E+06 gal) 

Pore Volume Discharged: 5.1E+06 L/ (330 ft x 5,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.36 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-28 Waste Site 

Contaminant Mass Discharged 

Pu 5.6 g 

Sr-90 110 Ci 

Cs-137 23 Ci 

u 300 kg 

Ru-1 06 5200 Ci 

Beta l.7E+04 Ci 

Co-60 2.3 Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Siles, Volume JIJ. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred w hen a 
large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-B-28, containing contaminated salt, was bel ieved to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated Russian th istle was identified growing on some of the BC Trenches. To inhibit 
weed growth, 45,870 m3 (60,000 yd 3) , approximately 15.2 cm (6 in .) of sand and gravel, was placed on 

top of the trenches . In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 
I 

The trench is monitored by groundwater wells 299-El3-13 and 299-E13-19. Data indicate a 

breakthrough to the groundwater had not occurred at the trench as of June 1977. A surface rad iation 

survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure 1. 
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Year 

2005 

GPL = geophysical logging 

ID = identification 

Table 2. Borehole Summary for the 216-B-28 Waste Site 

Borehole/Well ID 

A5864/299-EI 3-1 9 

Location with Respect 
to Site 

South of site boundary 

Depth 
(ft) 

330 (GPL) 

Table 3. Geophysical Log Summary for the 216-B-28 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Maximum 
Interval Detected Sample Detected Sample 

Borehole ID (ft bgs) Concentration Units Depth (ft) Concentration Units Depth (ft) 

A5864 0 - 5 3. 18 pCi/g 5.0 20,405 cpm 5 

5 - IO 0 . 15 pC i/g 6.0 14,633.3 cpm 6 

10 - 15 - pC i/g - 12,808.9 cpm 12 

> 15 0.24 pCi/g 127 21,893.6 cpm 123 

bgs below ground surface 

ID identification 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m (0 to 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-B-28 Trench floor footprint is 1.8 m (6 ft) . 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 

borehole within the 216-B-28 Trench floor footprint is 38.7 m (127 ft) . 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-26, C-27, and C-28, General Electric, Richland Company, Richland, 

Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw. ha nford .gov /a rpir /index.cf m/viewDoc ?access ion=D 196039029. 

Waste Information Data System General Summary Report for the 216-B-28 Waste Site. 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Figure 4. Trench Cover 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU} Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-B-29 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 
200-TW-1 

June to July 1957 

Waste Site Location and Physical Description: The 216-B-29 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was divided into two equal sections by an earthen dam 

1.5 m (5 ft) high and 1.5 m (5 ft) wide at the top. The trench had side slopes of 1:1.75. Liquid was 

discharged into the trench via four 7.6 cm (3 in .) Schedule 40 pipes extending laterally from a 10.2 cm 

(4 in.) pipe that ran along the top edge of the trench . Liquid discharge was controlled by gate valves 

located at the top of the lateral lines. A cover constructed of 2.5 by 15.2 cm (1 by 6 in .) and 5 by 10.2 cm 

(2 by 4 in.) wood framing and sisalkraft paper extended the length of the trench . The vertical distance 

from the cover to the trench bottom was a minimum of 1.5 m (5 ft) (Figures 2 and 3). When the trench 

reached its specific retention capacity, the aboveground pipeline to the trench was removed and the 

trench was backfilled. The wood frame cover was left in place and probably collapsed under the weight 

of the overlying soil during the backfilling activities. The removed pipeline was buried in a shallow trench 
between 216-B-29 and 216-B-53A. 

Waste Site Coordinates: 

The centerline coordinates of the trench are N-36000 and W-54800. 

Site Dimensions: 

Site Length: 152.4 m (500 ft) (bottom dimension) Site Depth: 2.4 m (8 ft) minimum 
Site Width: 3.1 m (10 ft) (bottom dimension) Cover Thickness : 3.0 m (10 ft) minimum 

Site Area: 464.8 m2 (5,000 ft 2
) including backfill and stabilization cover 

Related Site Structure(s): The 216-B-29 Trench is associated with U Plant uranium recovery process and 
UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area. Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify the specific trench location. 
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Site History 

Release Summary: 216-B-29 Trench received 4.8E6 L (l.3E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 
add ing ferrocyan ide. The waste was received into the trench via aboveground transfer lines extending 
from the 200-E-114-PL pipeline. The waste is liqu id process effluent, high in salt, and neutral to bas ic. 
The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 4.8E+06 L (l.3E+06 gal) 

Pore Volume Discharged: 4.8E+06 L/ (332 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.34 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-29 Waste Site 

Contaminant Mass Discharged 

Pu 1.1 g 

Sr-90 190 Ci 

Cs-1 37 59 Ci 

u 340 kg 

Ru-106 1.6E+04 Ci 

Beta 5.1E+04 Ci 

Co-60 7. 1 Ci 

Source: RH O-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred when a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. 

A burrow in Trench 216-B-28, containing contaminated salt, was bel ieved to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated Russian thistle was identified growing on some of the BC Trenches. To inhibit 

weed growth, 45,870 m3 (60,000 yd3
), approximately 15.2 cm (6 in .) of sand and gravel, was placed on 
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top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 

A radiation survey performed in January 2006 detected a 1.2 m2 (4 ft2) area of contamination with a 

maximum direct reading of 5,000 cpm. 

The trench is monitored by groundwater well 299-EB-14. Data indicate a breakthrough to the 
groundwater had not occurred at the trench as of June 1977. A surface radiation survey is performed 

annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figure l. 

Table 2. Borehole Summary for the 216-8-29 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2003 A4726/299-E l 3-14 North of si te boundary 100 (GPL) 

GPL = geophys ical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-8-29 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A4726 0 -5 - pCi/g - 8,099.7 cpm 5 

5 - 10 - pCi/g - 8,346 .8 cpm 8 

10 - 15 - pCi/g - 8,323.8 cpm 11 

> 15 0.28 pCi/g 27 11 ,185.4 cpm 93 

bgs below ground surface 

ID ident ification 

Nature and Extent of Contamination: 

Shallow (0 to 4.6 m (0 to 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-8-29 Trench floor footprint is unknown. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 

borehole to the 216-8-29 Trench floor footprint is 8.2 m (27 ft) . 
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References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-29 and C-30, General Electric, Richland Company, Richland, 

Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-29 Waste Site. 
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Figure 1. 216-B-29 Waste Site Map 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-B-30 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

July 1957 (RHO-CD-673, Handbook 200 Areas Waste Sites, 

Volume Ill) 

Waste Site Location and Physical Description: The 216-B-30 Trench is located south of the 216-B-29 

Trench, directly south of the 200 East Area (across Route 45) in the BC Cribs and Trenches area. The 

BC Cribs and Trenches are located inside the BC Controlled Area (Figure 1). The trench was divided into 

two equal sections by an earthen dam 1.5 m (5 ft) high and 1.5 m (5 ft) wide at the top. The trench had 

side slopes of 1:1.75. Liquid was discharged·into the trench via four 7.6 cm (3 in .) Schedule 40 pipes 

extending laterally from a 10.2 cm (4 in .) pipe that ran along the top edge of the trench . Liquid discharge 

was controlled by gate valves located at the top of the lateral lines. A cover constructed of 2.5 by 

15.2 cm (1 by 6 in.) and 5 by 10.2 cm (2 by 4 in .) wood framing and sisalkraft paper extended the length 

of the trench. The vertical distance from the cover to the trench bottom was a minimum of 1.5 m (5 ft) 

(Figures 2 and 3). When the trench reached its specific retention capacity, the aboveground pipeline to 

the trench was removed and the trench was backfilled. The wood frame cover was left in place and 

probably collapsed under the weight of the overlying soil during the backfilling activities. The removed 

pipeline was buried in a shallow trench between 216-B-29 and 216-B-53A. 

Waste Site Coordinates: 

W-573087.96035 N-134403 .77703 

Site Dimensions: 

Site Length: 152.4 m (500 ft) (bottom dimension) Site Depth: 2.4 m (8 ft) minimum 
Site Width : 3.1 m (10 ft) (bottom dimension) Cover Thickness: 3.0 m (10 ft) minimum 

Site Area: 464.8 m2 (5,000 ft2) including backfill and stabilization cover 

Related Site Structure(s): The 216-B-30 Trench is associated with U Plant uranium recovery process and 
UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify the specific trench location. 
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Site History 

Release Summary: The 216-B-30 Trench received 4.8E6 L (1.3E6 gal) of scavenged tributyl phosphate 

(TBP) supernate liquid waste from the 221-U Building during uranium recovery operations. After the 
uranium was removed, the cesium and strontium content of the effluent was reduced through 
precipitation by adding ferrocyanide. The waste was received into the trench via aboveground transfer 

lines extending from the 200-E-114-PL pipeline. The waste is liquid process effluent, high in salt, and 
neutral to basic. The waste contained inorganic compounds such as ferrocyanide, nitrate, and 

phosphate. 

Volume/Mass Discharged: 4.8E+06 L (1.3E+06 gal) 

Pore Volume Discharged: 4.8E+06 L/ (332 ft x 5,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.34 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-30 Waste Site 

Contaminant Mass Discharged 

Pu 2.1 g 

Sr-90 600 Ci 

Cs-1 37 3400 Ci 

u 88 kg 

Ru-1 06 3900 Ci 

Beta l .6E+04 Ci 

Co-60 l.7Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred when a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in the 216-B-28 Trench, containing contaminated salt, was believed to be the source of the 

material ingested by the rabbits . 
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In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches. To inhibit 

weed growth, 45,870 m3 (60,000 yd3
), approximately 15.2 cm (6 in.) of sand and gravel, was placed on 

top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. A surface radiation survey is performed 

annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 
Figure 1. 

Table 2. Borehole Summary for the 216-B-30 Waste Site 

Location with Respect 
Year Borehole/Well ID to Site Depth (ft) 

2007 A5868/299-El 3-52 Within crib floor footprint 94 (GPL) 

GPL = geophysical log 

ID identificat ion 

Table 3. Geophysical Log Summary for the 216-B-30 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5868 0 - 5 I .45 pCi/g 5.0 24,753 .8 cpm 5 

5 - 10 188.87 pCi/g 10.0 2,010,080 cpm 10 

10 - 15 197,934.7 pCi/g 12.5 793,890 cpm 12.5 

>15 8,130.8 pCi/g 17 3,749,810 cpm 23 

bgs below ground surface 

ID identification 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration in the one borehole within to the 216-B-30 Trench floor footprint is 3.8 m (12.5 ft), which 

is 1.4 m (4.5 ft) below the bottom of the crib. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the one borehole 
within the 216-B-30 Trench floor footprint is 5.2 m (17 ft) . 
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References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-29 and C-30, General Electric, Richland Company, Richland, 

Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-30 Waste Site. 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-B-31 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 

200-TW-1 
July to August 1957 {RHO-CD-673) 

Waste Site Location and Physical Description: The 216-B-31 Trench is located directly south of the 

216-B-30 Trench, south of the 200 East Area {across Route 4S) in the BC Cribs and Trenches area. The 

BC Cribs and Trenches are located inside the BC Controlled Area {Figure 1). The trench was divided into 

two equal sections by an earthen dam 1.5 m {5 ft) high and 1.5 m (5 ft) wide at the top. The trench had 
side slopes of 1:1.75. Liquid was discharged into the trench via four 7.6 cm {3 in.) Schedule 40 pipes 

extending laterally from a 10.2 cm (4 in .) pipe that ran along the top edge of the trench. Liquid discharge 

was controlled by gate valves located at the top of the lateral lines. A cover constructed of 

2.5 by 15.2 cm {l by 6 in .) and 5 by 10.2 cm (2 by 4 in .) wood framing and sisalkraft paper extended the 

length of the trench . The vertical distance from the cover to the trench bottom was a minimum of 1.5 m 

(5 ft) {Figures 2 and 3) . When the trench reached its specific retention capacity, the aboveground 
pipeline to the trench was removed and the trench was backfilled. The wood frame cover was left in 

place and probably collapsed under the weight of the overlying soil during the backfilling activities . The 
removed pipeline was buried in a shallow trench between 216-B-29 and 216-B-53A. 

Waste Site Coordinates: 

Lon-573088.06930 Lat-134365.68348 

Site Dimensions: 

Site Length: 152.4 m {500 ft) {bottom dimension) Site Depth: 2.4 m {8 ft) minimum 
Site Width : 3.1 m {10 ft) {bottom dimension) Cover Thickness : 3.0 m (10 ft) minimum, 
Site Area: 464.8 m2 {5,000 ft2

) including backfill and stabilization cover 

Related Site Structure(s): The 216-B-31 Trench is associated with U Plant uranium recovery process and 
UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify the specific trench location. 
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Site History 

Release Summary: The 216-B-31 Trench received 4.7E6 L (1.3E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitat ion by 

adding ferrocyanide. The waste was received into the trench via aboveground transfer lines extending 

from the 200-E-114-PL pipeline. The waste is liquid process effluent, high in salt, and neutral to basic. 
The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 4.7E+06 L (1.3E+06 gal) 

Pore Volume Discharged: 4. 7E+06 L/ (332 ft x 5,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.33 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-8-31 Waste Site 

Contaminant Mass Discharged 

Pu 5.2 g 

Sr-90 210 Ci 

Cs-137 28 Ci 

u 120 kg 

Ru-106 6 100 Ci 

Beta l.9E+04 Ci 

Co-60 2.7 Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-Er83) occurred when a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in the 216-B-28 Trench, containing contaminated salt, was believed to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches. To inhibit 

weed growth, 45,870 m3 (60,000 yd3
), approximately 15.2 cm (6 in .) of sand and gravel was placed on 
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top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 

A surface radiation survey performed in Augu st 2005 found soil erosion and surface contamination on 

the trench with a maximum reading of 25 millirad per hour. 

The trench is monitored by groundwater wells 299-El3-15 and 299-EB-16. Data indicate a 

breakthrough to the groundwater had not occurred at the trench as of June 1977. A surface radiat ion 

survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on Figure 1. 

Table 2. Borehole Summary for the 216-B-31 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2003 A5860/299-EI 3-15 West of site boundary 339 (GPL) 

2003 A586 1/299-El 3-16 East of site bounda,y 348 (GPL) 

GPL = geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-B-31 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5860 0 - 5 0.1 7 pCi/g 5.0 11 ,569.9 cpm 3 

5 - IO - pCi/g - 11 ,078 .1 cpm 6 

10 - 15 - pCi/g - 10,5 19 cpm 15 

> 15 0.24 pCi/g 263 22,491 cpm 144 

A586 1 0 - 5 - pCi/g - 5,955.3 cpm 4 

5 - 10 2.35 pCi/g 9.0 8,048.2 cpm 9 

10 - 15 0.68 pCi/g 10 6,894.6 cpm 10 

>15 0.28 pCi/g 25 14,697.2 cpm 108 

ID identification 
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Nature and Extent of Contamination: 

Shallow (Oto 4.6 m (0 to 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-8-31 Trench floor footprint is 2. 7 m (9 ft) . 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 
borehole to the 216-8-31 Trench floor footprint is 7.6 m (25 ft). 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-29 and C-30, General Electric, Richland Company, Richland, 

Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume 111, Rockwell Hanford Operations, 

Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-31 Waste Site. 
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Note: Produced from the best available copy. 

Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-8-26) I 

216-8-32 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

August to September 1957 

Waste Site Location and Physical Description: The 216-8-32 Trench is located directly south of the 

216-8-31 Trench, south of the 200 East Area (across Route 4S) in the BC Cribs and Trenches area . The BC 

Cribs and Trenches are located inside the BC Controlled Area (Figure 1). The trench was divided into two 

equal sections by an earthen dam 1.5 m (5 ft) high and 1.5 m (5 ft) wide at the top. The trench had side 
slopes of 1:1.75. Liquid was discharged into the trench via four 7.6 cm (3 in.) Schedule 40 pipes 
extending laterally from a 10.2 cm (4 in .) pipe that ran along the top edge of the trench . Liquid discharge 

was controlled by gate valves located at the top of the lateral lines. A cover constructed of 

2.5 by 15.2 cm (1 by 6 in .) and 5 by 10.2 cm (2 by 4 in .) wood framing and sisalkraft paper extended the 

length of the trench . The vertical distance from the cover to the trench bottom was a minimum of 1.5 m 

(5 ft) (Figures 2 and 3). When the trench reached its specific retention capacity, the aboveground 

pipeline to the trench was removed and the trench was backfilled. The wood frame cover was left in 

place and probably collapsed under the weight of the overlying soil during the backfilling activities. The 
removed pipeline was buried in a shallow trench between 216-8-29 and 216-B-53A. 

Waste Site Coordinates: 

Lon-573088.17839 Lat-134327 .59006 

Site Dimensions: 

Site Length: 152.4 m (500 ft) (bottom dimension) Site Depth: 2.4 m (8 ft) minimum 
Site Width : 3.1 m (10 ft) (bottom dimension) Cover Thickness: 3.0 m (10 ft) minimum 
Site Area: 464.8 m2 (5,000 ft 2

) including backfill and stabilization cover 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify the specific trench location. 
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Site History 

Release Summary: The 216-8-32 Trench received 4.8E6 L (1.3E6 gal) of scavenged tributyl phosphate 
supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitat ion by 
adding ferrocyanide. The waste was received into the trench via aboveground transfer lines extending 

from the 200-E-114-PL pipeline. The waste is liquid process effluent, high in salt, and neutral to basic. 
The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 4.8E+06 L (1.3E+06 gal) 

Pore Volume Discharged: 4.8E+06 L/ (332 ft x 5,000 ft2 / 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.34 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-8-32 Waste Site 

Contaminant Mass Discharged 

Pu 2.6 g 

Sr-90 260 Ci 

Cs-1 37 130 Ci 

u 11 kg 

Ru-106 3800 Ci 

Beta l .2E+04 Ci 

Co-60 l .7Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred when a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-8-28, containing contaminated salt, was believed to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated Russian thistle was identified growing on some of the BC Trenches. To inhibit 

weed growth, 45,870 m3 (60,000 yd3), approximately 15.2 cm (6 in .) of sand and gravel, was placed on 
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top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 

A surface radiation survey is performed annually. 

A borehole summary is presented in Table 2. The geophysical log for borehole A5874 is shown on 

Figure 4. Borehole locations are shown on Figure 1. 

Table 2. Borehole Summary for the 216-B-32 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2003 A5874/299-EI 3-59 North of site boundary 46 (GPL) 

GPL = geophysical log 

ID identification 

Nature and Extent of Contamination: 

As shown on Figure 4, Cs-137 and Co-60 were the only man-made radionuclides detected in borehole 
A5874. Cs-137 was detected at a few depths throughout the borehole with a maximum concentration of 

approximately 1 pCi/g. Co-60 was detected near its minimum detectable level (MDL) of approximately 

0.07 pCi/g between 10. 7 and 14 m (35 and 46 ft) . The borehole apparently was not drilled deep enough 

to penetrate all the contamination. 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-29 and C-30, General Electric, Richland Company, Richland, 
Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-32 Waste Site. 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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I Site: 216-8-33 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-8-26) I 

216-B-33 Trench 

Trench 

BC Cribs and Trenches 
200-BC-1 

200-TW-1 

September to October 1957 

Waste Site Location and Physical Description: The 216-B-33 Trench is located directly south of the 

216-B-32 Trench, south of the 200 East Area (across Route 4S) in the BC Cribs and Trenches area. The 
BC Cribs and Trenches are located inside the BC Controlled Area (Figure 1). The trench was divided into 

two equal sections by an earthen dam 1.5 m (5 ft) high and 1.5 m (5 ft) wide at the top. The trench had 
side slopes of 1:1.75. Liqu id was discharged into the trench via four 7.6 cm (3 in.) Schedule 40 pipes 

extending laterally from a 10.2 cm (4 in .) pipe that ran along the top edge of the trench . Liquid discharge 

was controlled by gate valves located at the top of the lateral lines. A cover constructed of 

2.5 by 15.2 cm (1 by 6 in .) and 5 by 10.2 cm (2 by 4 in .) wood framing and sisalkraft paper extended the 

length of the trench . The vertical distance from the cover to the trench bottom was a minimum of 1.5 m 

(5 ft) (Figures 2 and 3) . When the trench reached its specific retention capacity, the aboveground 
pipeline to the trench was removed and the trench was backfilled . The wood frame cover was left in 

place and probably collapsed under the weight of the overlying soil during the backfilling activities. The 
removed pipeline was buried in a shallow trench between 216-B-29 and 216-B-53A. 

Waste Site Coordinates: 

Lon-573088.31255 Lat-134289.49220 

Site Dimensions: 

Site Length : 152.4 m (500 ft) (bottom dimension) Site Depth: 2.4 m (8 ft) minimum 
Site Width : 3.1 m (10 ft) (bottom dimension) Cover Thickness : 3.1 m (10 ft) minimum 
Site Area : 464.8 m2 (5,000 ft2) including backfill and stabilization cover 

Related Site Structure(s): The 216-B-33 Trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify the specific trench location. 
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Site History 

Release Summary: The 216-B-33 Trench received 4.7E+06 L (l.3E+06 gal) of scavenged tributyl 

phosphate supernate liquid waste from the 221-U Building during uranium recovery operations. After 

the uranium was removed, the cesium and strontium content of the effluent was reduced through 

precipitation by add ing ferrocyan ide. The waste was rece ived into the trench via aboveground t ransfer 

lines extend ing from the 200-E-114-PL pipeline . The waste is liquid process effluent, high in salt, and 
neutral to bas ic. The waste contained inorganic compounds such as ferrocyanide, nitrate, and 

phosphate. 

Volume/Mass Discharged: 4.7E+06 L (l.3E+06 gal) 

Pore Volume Discharged: 4.7E+06 L/ (332 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.33 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-33 Waste Site 

Contaminant Mass Discharged 

Pu 12 g 

Sr-90 41 Ci 

Cs-137 270 Ci 

u 20 kg 

Ru-106 3200 Ci 

Beta l .0E+04Ci 

Co-60 1.4 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred when a 

large area was found to be contaminated with radioact ive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in the 216-B-28 Trench, conta ining contaminated salt, was believed to be the source of the 

material ingested by the rabbits. 
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In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches. To inhibit 
weed growth, 45,870 m3 (60,000 yd3), approximately 15.2 cm (6 in.) of sand and gravel, was placed on 

top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 
rodent deterrent. The area was surface stabilized again in 1982. 

A surface radiation survey is performed annually. 

Nature and Extent of Contamination: 

Insufficient data are available to evaluate for the presence or absence of shallow or deep soil 

contamination. Shallow soil within the basin is likely contaminated from historical discharges to the 

basin, starting at the bottom of the trench (2.4 m (8 ft] below ground surface [bgs]). Due to the volume 

of waste received in the trench, deep (>4.6 m [>15 ft] bgs) contamination is likely and may extend to 

groundwater (101 m (332 ft) bgs). 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-29 and C-30, General Electric, Richland Company, Richland, 
Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-33 Waste Site. 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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I Site: 216-B-34 Area: BC Cribs 

Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 21.6-B-26) / 

216-B-34 Trench 
Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 
October 1957 

Waste Site location and Physical Description: The 216-B-34 Trench is located directly south of the 

216-B-33 Trench, south of the 200 East Area (across Route 4S) in the BC Cribs and Trenches area. The 

BC Cribs and Trenches are located inside the BC Controlled Area (Figure 1). The trench was divided into 

two equal sections by an earthen dam 1.5 m (5 ft) high and 1.5 m (5 ft) wide at the top. The trench had 
side slopes of 1:1.75. liquid was discharged into the trench via four 7.6 cm (3 in.) Schedule 40 pipes 

extending laterally from a 10.2 cm (4 in.) pipe that ran along the top edge of the trench . liquid discharge 

was controlled by gate valves located at the top of the lateral lines. A cover constructed of 

2.5 by 15.2 cm (1 by 6 in .) and 5 by 10.2 cm (2 by 4 in .) wood framing and sisalkraft paper extended the 
length of the trench . The vertical distance from the cover to the trench bottom was a minimum of 1.5 m 

(5 ft) (Figures 2 and 3). When the trench reached its specific retention capacity, the aboveground 
pipeline to the trench was removed and the trench was backfilled . The wood frame cover was left in 

place and probably collapsed under the weight of the overlying soil during the backfilling activities. The 
removed pipeline was buried in a shallow trench between 216-B-29 and 216-B-53A. 

Waste Site Coordinates: 

Lon-573088.42216 Lat-134251.39817 

Site Dimensions: 

Site Length: 152.4 m (500 ft) (bottom dimension) Site Depth: 2.4 m (8 ft) minimum 
Site Width : 3.1 m (10 ft) (bottom dimension) Cover Thickness : 3.1 m (10 ft) minimum 
Site Area: 464.8 m2 (5,000 ft 2

) including backfill and stabilization cover 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 

UPR-200-E-83. 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 

Material Area . Concrete AC 540 markers outline the area where the trenches are located, but do not 

identify the specific trench location. 
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Site History 

Release Summary: 216-B-34 Trench received 4.9E6 L (1.3E6 gal) of scavenged tributyl phosphate 
supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitat ion by 
adding ferrocyanide. The waste was received into the trench via aboveground transfer lines extending 
from the 200-E-114-PL pipeline. The waste is liquid process effluent, high in salt, and neutral to basic. 
The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 

Volume/Mass Discharged: 4.9E+06 L {l.3E+06 gal) 

Pore Volume Discharged: 4.9E+06 L/ (332 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.35 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-34 Waste Site 

Contaminant Mass Discharged 

Pu 5.7 g 

Sr-90 41 Ci 

Cs-137 17 Ci 

u 85 kg 

Ru-106 1,400 Ci 

Beta 4,400 Ci 

Co-60 0.60 Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Siles, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred when a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches. To inhibit 

weed growth, 45,870 m3 (60,000 yd3), approximately 15.2 cm (6 in.) of sand and gravel was placed on 
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top of the trenches . In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 

A rad iation survey conducted in January 2006 detected contaminated rabbit feces, reading 8,000 cpm . 

Evidence of severe w ind erosion was also noted. 

The trench is monitored by groundwater wells 299-E13-10, 299-El3-17, and 299-E13-18. Data indicate a 

breakthrough to the groundwater had not occurred at the trench as of June 1977. A surface radiation 

survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on Figure 1. 

Table 2. Borehole Summary for the 216-B-34 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1965-1968 A5862/299-El 3-17 South of site boundary 339 (GPL) 

1972-2003 A5863/299-E l 3-18 South of site boundary 381 (GPL) 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-B-34 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5862 0 - 5 - pCi/g - 11 ,246 cpm 5 

5 - 10 - pCi/g - 11 ,414 cpm 6 

10 - 15 - pCi/g - 10,715 cpm 15 

> 15 0.23 pCi/g 154 21 ,247 cpm 145 

A5863 0 - 5 0.37 pCi/g 5.0 8, 152.8 cpm 3 

5- 10 - pCi/g - 8,018 .9 cpm 6 

10 - 15 - pCi/g - 7,237.7 cpm 15 

> 15 0.36 pCi/g 70 16,339.5 cpm 333 

bgs below ground urface 

ID identification 
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Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 

concentration in the closest borehole to the 216-8-34 Trench floor footprint is 1.5 m (5 ft). 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the closest 
borehole to the 216-8-34 Trench floor footprint is 21.3 m (70 ft) . 

References: 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-29 and C-30, General Electric, Richland Company, Richland, 

Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-8-34 Waste Site. 
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Figure 1. 216-B-34 Waste Site Map 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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I Site: 216-B-52 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-26) I 

216-B-52 Trench 

Trench 
BC Cribs and Trenches 

200-BC-1 

200-TW-1 
December 1957 and January 1958 

Waste Site Location and Physical Description: The 216-B-52 Trench is located immediately north of the 

216-B-32 Trench, south of the 200 East Area (across Route 4S) in the BC Cribs and Trenches area. The 

BC Cribs and Trenches are located inside the BC Controlled Area (Figure 1). The Trench was divided into 

two equal sections by an earthen dam 1.5 m (5 ft) high and 1.5 m (5 ft) wide at the top. The trench had 

side slopes of 1.25:l. A wood framed and sisalkraft paper cover extended the length of the trench 
(Figures 2 and 3) . When the trench reached its specific retention capacity, the aboveground pipeline to 

the trench was removed and the trench was backfilled . 

Waste Site Coordinates: 

Lon-573298.62500 Lat-134272.54685 

Site Dimensions: 

Site Length: 176.8 m (580 ft) (bottom dimension) Site Depth : 2.4 m (8 ft) minimum 

Site Width : 3.1 m (10 ft) (bottom dimension) Cover Thickness: 3.0 m (10 ft) minimum 

Site Area: 548.1 m2 (5,800 ft 2
) including backfill and stabilization cover 

Related Site Structure(s): The trench is associated with U Plant uranium recovery process and 
UPR-200-E-83 . 

Site Posting: The trench has been backfilled with clean soil and posted Underground Radioactive 
Material Area. Concrete AC 540 markers outline the area where the trenches are located, but do not 
identify the specific trench location. 

Site History 

Release Summary: The 216-B-52 Trench received 8.5E6 L (2.3E6 gal) of scavenged tributyl phosphate 

supernate liquid waste from the 221-U Building during uranium recovery operations. After the uranium 

was removed, the cesium and strontium content of the effluent was reduced through precipitation by 

adding ferrocyanide. The waste was received into the trench via aboveground transfer lines extending 

from the 200-E-114-PL pipeline. The waste is liquid process effluent, high in salt, and neutral to basic. 

The waste contained inorganic compounds such as ferrocyanide, nitrate, and phosphate. 
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Volume Discharged: 8.5E+06 L (2 .3E+06 gal) 

Pore Volume Discharged: 8.5E+06 L/ (323 ft x 5,800 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.53 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-52 Waste Site 

Contaminant Mass Discharged 

Pu 19 g 

Sr-90 11 Ci 

Cs-137 340 Ci 

u 30 kg 

Ru-106 8,600 Ci 

Beta l.8E+04 Ci 

Co-60 4.5 Ci 

RHO-CD-673, Handbook 200 Areas Wa te Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an Unplanned Release (UPR-200-E-83) occurred when a 
large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. 

A burrow in Trench 216-8-28, containing contami~ated salt, was believed to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated tumbleweeds were identified growing on some of the BC Trenches . To inhibit 
weed growth, 45,870 m3 (60,000 yd3), approximately 15.2 cm (6 in .) of sand and gravel, was placed on 

top of the trenches. In 1981, the area was covered with additional top soil, time release herbicides, and 

rodent deterrent. The area was surface stabilized again in 1982. 

A surface radiation survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on Figure 1. 
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Table 2. Borehole Summary for the 216-B-52 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2003 A4724/299-El3 -1 0 West of site boundary 3 - 339 (GPL) 

2008 C5924/299-El 3-63 West of site boundary 0 - 245 (GPL) 
5 - 245.5 

(50 soil samples) 

GPL = geophysical log 

ID = identification 

Table 3. Geophysical Log Summary 216-B-52 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A4724 0 - 5 - pCi/g - 6,408.3 cpm 3 

5 - 10 0.28 pCi/g 6.0 6,204.8 cpm 8 

10 - 15 - pCi/g - 5,424.3 cpm 11 

>15 0.38 pCi/g 330 14,336.2 cpm 243 

C5924 0 - 5 2.5 pCi/g 3.0 17,043.1 cpm 2.7 

5 - 10 4.8 pCi/g 6.0 20,513.6 cpm 6 

10 - 15 - pCi/g - 12,363 .9 cpm 15 

>15 0.23 pCi/g 83 17,178.2 cpm 129 

bgs below ground surface 

ID identification 
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Table 4. Soil Maximum Detection Summary for the 216-8-52 Waste Site (Soil Borehole C5924) 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Aluminum 92.6 µg/kg 12.5 5,270,000 µg/kg 36 

Calcium 13 ,400 µg/kg 5.5 9,520,000 µg/kg 36 

Cesium-137 0.721 pCi/g 5.5 - - -

Fluoride 707 µg/kg 12.5 2,060 µg/kg 20 

Iron 146 µg/kg 12.5 15 ,700,000 µg/kg 20 

Magnesium 4,280 µg/kg 12.5 4,260,000 µg/kg 20 

Manganese - - - 337,000 µg/kg 36 

Nitrate 15 ,300 µg/kg 12.5 2,520,000 µg/kg 118 

Potassium 5,370 µg/kg 5.5 1,480,000 µg/kg 178.5 

Sodium 12,800 µg/kg 12.5 30,200 µg/kg 56 

Sul fate 9,720 µg/kg 12.5 129,000 µg/kg 105.5 

Technetium-99 - - - 98 .7 pCi/g 118 

Uranium-23 8 0.000188 pCi/g 5.5 0.157 pCi/g 36 

Nature and Extent of Contamination: 
Shallow (0 to 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration in the nearest borehole to the 216-B-52 Trench floor footprint is 1.8 m (6 ft). 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the nearest 
borehole to the 216-B-52 Trench floor footprint is 100.6 m (330 ft) . The trench is above site background 

levels for nitrate (2520 mg/k) below 4.6 m (15 ft) . 

References: 
HW-55i 76, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part VI, Appendices C-28, C-29, and C-30, General Electric, Richland Company, Richland, 

Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 
Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-52 Waste Site. 
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locabon l abel ~ Well ID or Sample Site ID 

• Sampling Site 

• 'l\t:As and Borwigs 

Waste Site of fnlerMl 

W..StcSitc 

- Faci~ty 

-- Rood 
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0 25 50 75 100 125 ft 

ID = identification 

I 

Figure 1. 216-B-52 Waste Site Map 
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Figure 2. Trench Elevation 
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Figure 3. Trench Plan View 
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Part VI, Appendix C-28. 

Note: Produced from the best ava ilable copy. 

Figure 4. Trench Cover 
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I Site: 216-B-53A 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: BC Cribs 

216-B-53A Trench 

Trench 

Current Operable Unit (OU) Assignment: 

BC Cribs and Trenches 

200-BC-1 

Former OU Assignment: 200-TW-1 

Category: Intermediate I 

Service Dates: October and November 1965 (RHO-CD-673) 

Waste Site Location and Physical Description: The 216-B-53A Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was an open excavation divided into two sections by an 

earthen dam at the center (Figure 2) . The dam was 1.5 m (5 ft) high and 13 cm (5 in.) wide at the top. 

The trench had side slopes of 1.75:1. Use of the trench was discontinued when specific retention 

capacity was reached . 

Waste Site Coordinates: 

E-73218.87502 

Site Dimensions: 

Site Length : 18.3 m (60 ft) (bottom dimension) 

Site Width : 3.1 m (10 ft) (bottom dimension) 

Site Area : 56.7 m2 (600 ft 2) 

N-134442.20313 

Site Depth: 3.1 m (10 ft) minimum 

Cover Thickness: 1.5 m (5 ft) overburden depth 

Related Site Structure(s): The trench is associated with the 309 Building, the 340 Facility, and an 

incident that occurred in the 309 Building ion exchange column (309-W S-2) . 

Site Posting: The trench has been backfilled and covered with clean soil and posted Underground 

Radioactive Material Area . Concrete AC 540 markers outline the area where the trenches are located, 

but do not identify the specific trench location. 

Site History 

Release Summary: 216-B-53A Trench received 5.49E+5 L (1.45E+5 gal) of neutral to basic liquid waste 

from a liquid release at the Plutonium Recycle Test Reactor (PRTR) in the 300 Area. Contaminated liquid 

was transported to the 200 Area via tanker trucks. Of all the specific retention trenches at this location, 

only 216-B-53A is considered to be a Transuranic waste site, containing 100 g of plutonium . On 

September 29, 1965, an accident occurred in the 300 Area when test fuel at the PRTR in the 309 Building 

failed, causing failure of the process tube, which contaminated the 309 reactor's moderator coolant 

system. The Rupture Loop Ion Exchange test loop and the PRTR main cleanup system were both 

contaminated with residual plutonium fuel and fission products . Nearly 3.8E+6 L (1.0 E+6 gal) of light water 
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was initially contaminated . However, additional cooling water was added over many days following the 
accident and the contaminated water volume rose to nearly 53E+6 L (14E+6 gal) . The contaminated 
effluent was transferred to the 340 Facility and then transported by tanker trucks to the 200 Area. 

It is not known if the PRTR waste was trucked to a 200 Area tank farm and transported to the trench 

through underground pipeline to the BC Area or if the trucks emptied the waste directly into the trench . 
It is possible that additional piping was used to unload liqu id waste from tanker trucks to the trench. 

Volume/Mass Discharged: 5.49E+05 L {l.45E+05 gal) 

Pore Volume Discharged: 5.49E+05 L/ {333 ft x 600 ft2 / 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.32 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-53A Waste Site 

Contaminant Mass Discharged 

Pu 100 g 

Beta 50 Ci 

Sr-90 <0.10 Ci 

Ru-106 5.0 Ci 

Cs-137 <0.10 Ci 

Co-60 0.50 Ci 

u 23 kg 

So urce: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: The trench was characterized in 2008 with 16 direct push technology 

boreholes to a depth of approximately 7.6 m {25 ft) below ground surface (bgs) . All 16 boreholes were 

geophysical logged. 

In May 1958, an unplanned release {UPR-200-E-83) occurred when a large area was found to be 

contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm. A burrow in Trench 216-B-28, 

containing contaminated salt, was believed to be the source of the material ingested by the rabbits. 

In 1969, contaminated Russian thistle was identified growing on Trenches 216-B-53A, 216-B-53B, and 

216-8-54. The maximum dose rate was 1,500 millirem per hour. To inhibit weed growth, 45,870 m3 

(60,000 yd3
), approximately 15.2 cm (6 in .) of sand and gravel, was placed on top of the trenches. In 
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1981, the area was covered with add it ional top soil, t ime release herbicides, and rodent deterrent. 
A surface radiation survey is performed annually. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 
Figure 1. 

Table 2. Borehole Summary for the 216-B-53A Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2008 C6754 thru C6761 Western section of trench 25 (GPL) 

C6762 thru C7669 Eastern section of trench 25 (GPL) 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Data Summary for the 216-B-53A Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C6754 0 - 5 4.24 pCi/g 4.0 16,957.1 cpm 4 

5 - 10 0.4 pCi/g 5.5 12,058.6 cpm 5.5 

10 - 15 252.5 pCi/g 15 446,033 cpm 15 

>15 264.6 pCi/g 15.5 54,376.9 cpm 16.5 

C6755 0 - 5 1.72 pCi/g 3.5 13,510.3 cpm 3.5 

5 - 10 0.6 pCi/g 5.5 11 ,703.1 cpm 10 

10 - 15 396.8 pCi/g 15 76,075 .8 cpm 14 

>15 187.3 pCi/g 15 .5 43 ,119.3 cprn 16.5 

C6756 0-5 9.24 pCi/g 4.0 24,431.6 cpm 4 

5 - 10 0.74 pCi/g 5.5 11 ,919.8 cpm 5.5 

10 - 15 1.2 pCi/g 14 12,887 cpm 14 

>15 3.9 pCi/g 18.5 15,394 cprn 18.5 
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Table 3. Geophysical Log Data Summary for the 216-B-53A Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C6757 0 - 5 1.56 pCi/g 4.0 13,447.1 cpm 4 

5 - 10 0.68 pCi/g 5.5 12,38 1.1 cpm 5.5 

10 - 15 0.29 pCi/g 13.5 11,612 cpm 14 

>15 19.8 pCi/g 18.5 53,286.8 cpm 18.5 

C6758 0 - 5 2.2 pCi/g 4.5 13,952.9 cpm 4.5 

5-10 1.3 pCi/g 5.5 12,712.1 cpm 5.5 

10 - 15 73.6 pCi/g 15 147,568 cpm 15 

>15 101.7 pCi/g 15 .5 177,977 cpm 15.5 

C6759 0 - 5 2.58 pCi/g 4.0 14,928. 1 cpm 4.5 

5-10 1.12 pCi/g 5.5 12,482 cpm 5.5 

10 - 15 709.9 pCi/g 15 1,293,260 cpm 15 

>15 567.4 pCi/g 15.5 1,002,410 cpm 15.5 

C6760 0 - 5 2.69 pCi/g 5.0 15,982. 1 cpm 5 

5 - 10 1.8 pCi/g 5.5 14,48 1.5 cpm 5.5 

10 - 15 120.3 pCi/g 15 397,996 cpm 15 

>15 2355 pCi/g 16 4,407,410 cpm 16 

C6761 0 - 5 4.6 pCi/g 5.0 19,388 cpm 5 

5 - 10 3.3 pCi/g 5.5 17,318.6 cpm 5.5 

10 - 15 73.8 pCi/g 15 300,437 cpm 15 

>15 2764.1 pCi/g 16 6,069,900 cpm 16 

C6762 0 - 5 1.05 pCi/g 4.0 12, 159.9 cpm 5 

5- JO 0.98 pCi/g 6.5 12,952.7 cpm 8 

10 - 15 121.9 pCi/g 15 350771 cpm 15 

>15 1076.8 pCi/g 16 1639550 cpm 16 
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Table 3. Geophysical Log Data Summary for the 216-B-53A Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C6763 0 - 5 1.17 pCi/g 5.0 13,095.3 cpm 4.5 

5 - 10 1.14 pCi/g 6.5 12,897.5 cpm 6.5 

10 - 15 50.5 pCi/g 15 200,000 cpm 15 

>15 1002.5 pCi/g 16 1,716,170 cpm 16 

C6764 0 - 5 2.5 pCi/g 5.0 15,460.1 cpm 5 

5 - 10 4.6 pCi/g 5.5 16,820.2 cpm 5.5 

10 - 15 29.8 pCi/g 15 129,774 cpm 15 

>15 11 80 pCi/g 16 1,873,940 cpm 16 

C6765 0 - 5 4.57 pCi/g 5.0 18,737.5 cpm 5 

5 - 10 2.88 pCi/g 5.5 16,684.1 cpm 5.5 

10 - 15 26.8 pCi/g 15 150,400 cpm 15 

>15 2707.2 pCi/g 16.5 5,391 ,080 cpm 16.5 

C6766 0 - 5 7.4 pCi/g 5.0 21 ,683.6 cpm 5 

5 - 10 14.4 pCi/g 7.5 24,136.1 cpm 7.5 

10 - 15 55 .5 pCi/g 15 190,387 cpm 15 

>15 800.3 pCi/g 16 1,353,930 cpm 16 

C6767 0 - 5 7.5 pCi/g 5.0 21 ,004 cpm 5 

5 - 10 3.1 pCi/g 5.5 15 ,782 cpm 5.5 

10 - 15 45.2 pCi/g 15 195,194 cpm 15 

> 15 1535 pCi/g 16 2,774,030 cpm 16 

C6768 0 - 5 5.07 pCi/g 3.0 16,208.3 cpm 3 

5 - 10 2.07 pCi/g 6.0 13,906.7 cpm 6 

10 - 15 86.9 pCi/g 15 320,770 cpm 15 

>15 1927.8 pCi/g 16 3,207,800 cpm 16 

bgs below ground surface ID identificat ion 
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Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] bgs): The depth of the maximum cesium-137 concentration in t he 

boreholes within the 216-B-53A trench floor footprint is 4.57 m (15 ft), which is 1.5 (5 ft) below the 

bottom of the crib. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the boreholes 

within the 216-B-53A trench floor footprint is 4.9 m (16 ft) . 

References: 

DOE/RL-2009-36, 2010, BC Cribs and Trenches Excavation-Based Treatability Test Report, Rev. 1 

(reissue), U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc7accession=0084533. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, 3 vols., Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc7accession=D196039027. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc7accession=D196039028. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-53A Waste Site. 
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Figure 1. 216-B-53A Waste Site Map 
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Note: Produced from the best available copy. 

Figure 2. Plan and Elevation View 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-B-58) I 

216-B-53B Trench 
Trench 

BC Cribs and Trenches 
200-BC-1 
200-TW-1 

November 1962 to March 1963 (RHO-CD-673, Handbook 

200 Areas Waste Sites, Volume Ill) 

Waste Site Location and Physical Description: The 216-B-53B Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was an open excavation divided into two sections by an 
earthen dam at the center (Figure 2) . The dam was 1.5 m (5 ft) high and 13 cm (5 in.) wide at the top. 

The trench had side slopes of 1.75:1. Use of the trench was discontinued when specific retention 
capacity was reached . 

Waste Site Coordinates: 

Lon-573239.34367 

Site Dimensions: 

Site Length: 45.7 m (150 ft) (bottom dimension) 
Site Width : 2.4 m (8 ft) (bottom dimension) 
Site Area : 112 m2 (1,200 ft2) 

Lat-134428.24222 

Site Depth: 3.1 m (10 ft) minimum 

Cover Thickness: 1.5 m (5 ft) overburden depth 

Related Site Structure(s): The trench is associated with the 300 Area laboratory waste and the 
340 Facility. 

Site Posting: The trench has been backfilled and covered with clean soil and posted as an Underground 
Radioactive Material Area. Concrete AC 540 markers outline the area where the trenches are located, 
but do not identify the specific trench location. 

Site History 

Release Summary: 216-B-53B Trench received 15.1E3 L (4.0E3 gal) of liquid waste from the 300 Area 

Hanford Laboratory Operations. The waste was low salt and neutral to basic. The liquid waste was sent 

to the 340 Facility via the process sewer. Waste that was above the release limits for the 300 Area 

Process Ponds was sent by tanker truck to the 200 Area for disposal. It is not known if the 300 Area 

waste was trucked to a 200 Area tank farm and transported to this trench through the underground 

pipeline to the BC Area or if the trucks emptied the waste directly into the trench. It is possible 

additional piping was used to unload liquid waste from tanker trucks to the trench . 
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Volume/Mass Discharged: 15.1E+03 L (4.0E+03 gal) 

Pore Volume Discharged: 15.1E+03 L/ (324 ft x 1,200 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.005 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-53B 

Contaminant Mass Discharged 

Pu 5.0 g 

Beta 44 Ci 

Sr-90 JO Ci 

Ru-106 4.0 Ci 

Cs- 137 7.0 Ci 

Co-60 1.0 Ci 

u 9.1 kg 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred w hen a 

large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of t he 

material ingested by the rabb its. 

In 1969, contaminated Russian th istle was identified growing on Trenches 216-B-53A, 216-B-53B, and 
216-B-54. The maximum dose rate was 1,500 mill irem per hour. To inhibit weed growth, 45,870 m3 

(60,000 yd3
), approximately 15.2 cm (6 in.) of sand and gravel, was placed on top of the trenches. In 

1981, the area was covered with additional top soil, t ime release herbicides, and rodent deterrent. 

A surface radiation survey is performed annually. 

Nature and Extent of Contamination: 

No data are available to evaluate the shallow or deep soil contamination. 
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I Site: 216-B-53B Area: BC Cribs Category: Intermediate (Similar to 216-B-58) I 
References: 
H-2-3336 (drawing), 1973, Cribs 216-8-29 thru 216-8-34, 216-8-52, 8-54, 8-58 Plot Plan Phase Three 

"BC Crib Area," Rev. 8, General Electric Company, Richland, Washington. 

H-2-3337 {drawing), 1973, Cribs 216-8-29 thru 34, 52 thru 54, & 58 Profile & Dets Phase Ill "BC Crib 

Area," Rev. 2, General Electric Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029. 

Waste Information Data System General Summary Report for the 216-B-53B Waste Site. 
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I Site: 216-B-53B Area: BC Cribs Category: Intermediate (Similar to 21 6-B-58) I 

Location Label = Well ID or Sample Sile ID 
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Figure 1. 216-B-53B Site Map 
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I Site: 216-B-53B Area: BC Cribs Category: Intermediate (Similar to 216-B-58) I 
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Source: H-2-3336, Cribs 216-8 -29 tl,111 216-8 -34, 2 16-8-52, 8 -54, 8-58 Plot Plan Phase Th ree 
"BC Crib Area." 

Note: Produced from the best avai lable copy. 

Figure 2. Plan View 
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I Site: 216-B-53B Area: BC Cribs Category: Intermediate (Similar to 216-B-58) I 
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Source: H-2-3337, Cribs 2 !6-B-29 thru 34, 52 thru 54, & 58 Profile & Deis Phase III "BC Crib Area:· 

Note: Produced from the best ava ilable copy. 

Figure 3. Section and Trench Cover 
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I Site: 216-8-54 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area : 
Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Similar to 216-8-58) I 

216-B-54 Trench 
Trench 

BC Cribs and Trenches 
200-BC-1 
200-TW-1 
March 1963 to October 1963 

Waste Site Location and Physical Description: The 216-B-54 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench was an open excavation divided into two sections by an 

earthen dam at the center (Figure 2) . The dam was 1.5 m (5 ft) high and 13 cm (5 in .) wide at the top. 
The trench had side slopes of 1. 75:1. Use of the trench was discontinued when specific retention 
capacity was reached. 

Waste Site Coordinates: 

E-573234.32771 

Site Dimensions: 

Site Length : 61 m (200 ft) (bottom dimension) 
Site Width: 3.1 m (10 ft) (bottom dimension) 

Site Area : 189.1 m2 (2,000 ft 2
) 

N-134381.30149 

Site Depth: 2.4 m (8 ft) 
Cover Thickness : 2.4 m (8 ft) overburden depth 

Related Site Structure(s): The trench is associated with the 300 Area laboratory facilities and the 
340 Facility. 

Site Posting: The trench has been backfilled and covered with clean soil and posted as an Underground 
Radioactive Material Area . Concrete AC 540 markers outline the area where the trenches are located, 

but do not identify the specific trench location. 

Site History 

Release Summary: The 216-B-54 Trench received 9.99E+5 L (26.4E+4 gal) of liquid waste from the 300 

Area Hanford Laboratory Operations. The waste was low salt and neutral to basic. The liquid waste was 

sent to the 340 Facility via the process sewer. Waste that was above the release limits for the 300 Area 

Process Ponds was sent by tanker truck t6 the 200 Area for disposal. It is not known if the 300 Area 

waste was trucked to a 200 Area tank farm and transported to this trench through the underground 

pipeline to the BC area or if the trucks emptied the waste directly into the trench. It is possible 

additional piping was used to unload liquid waste from tanker trucks to the trench . 
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I Site: 216-B-54 Area: BC Cribs Category: Intermediate {Similar to 216-B-58) I 

Volume/Mass Discharged : 9.99E+05 L (26.4E+04 gal) 

Pore Volume Discharged: 9.99E+05 L/ (326 ft x 2,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/ m3 * 0.3) = 0.18 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-54 Waste Site 

Contaminant Mass Discharged 

Pu 5.0 g 

Beta 2,400 Ci 

Sr-90 0.1 Ci 

Ru-106 lOCi 

Cs-137 0 1 Ci 

Co-60 0.1 Ci · 

u 9.1 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred w hen a 
large area was found to be contam inated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-B-28; contain ing contam inated salt, was believed to be the source of t he 

material ingested by the rabbits. 

In 1969, contaminated Russian th istle was identified growing on Trenches 216-B-53A, 216-B53 B, and 

216-B-54. The maximum dose rate was 1,500 millirem per hour. To inh ibit weed growth, 45,870 m3 

(60,000 yd3), approximately 15.2 cm (6 in.) of sand and gravel, was placed on top of the trenches. In 

1981, the area was covered with additional top soil, time release herbicides, and rodent deterrent. 

A surface radiation survey is performed annually. 

There are no well or boreholes within or adjacent to this site. 

Nature and Extent of Contamination: 

No data are available to evaluate the shallow or deep soil contamination. 
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I Site: 216-8-54 I Area: BC Cribs I Category: Intermediate (Similar to 216-8-58) I 
References: 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029 

Waste Information Data System General Summary Report for the 216-8-54 Waste Site. 
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I Site: 216-8-54 Area: BC Cribs Category: Intermediate (Similar to 216-8-58) I 
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Figure 1. 216-B-54 Waste Site Map 
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I Site: 216-B-54 I Area: BC Cribs I Category: Intermediate (Similar to 216-B-58) I 
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Source: H-2-3336, Cribs 2 I 6-8-29 thru 2 I 6-8-34, 2 I 6-8-52, 8-54, 8-58 Plot Plan Phase Three 
"BC Crib Area:· 
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Figure 2. Plan View 
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Site: 216-B-54 Area: BC Cribs Category: lniermediate (Similar to 216-B-58) 
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Source: H-2-3337 ,,Cribs 216-8-29 thru 34, 52 thru 54, & 58 Profile & Deis Phase Ill "BC Crib Area.'" 

Note: Produced from the best ava ilable copy. 

Figure 3. Section and Trench Cover 
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I Site: 216-B-58 Area: BC Cribs 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Intermediate (Representative Site) I 

216-B-58 Trench 

Trench 

BC Cribs and Trenches 

200-BC-1 

200-TW-1 

November 1965 to June 1967 (RHO-CD-673, Handbook 

200 Areas Waste Sites, Volume Ill) 

Waste Site location and Physical Description: The 216-B-58 Trench is located south of the 200 East 

Area (across Route 4S) in the BC Cribs and Trenches area. The BC Cribs and Trenches are located inside 

the BC Controlled Area (Figure 1). The trench construction is shown on Figures 2 and 3. The trench was 

an open excavation divided into eight 7.6 m (25 ft) sections divided by 1.2 m (4 ft) high earthen dams. 

A 1.2 m (4 ft) diameter pipe was placed along the bottom of the trench. The pipe was corrugated with 

five 10 cm (4 in.) diameter holes around the bottom half. The trench was covered with 8 wooden cover 

frames, 5.5 m (18 ft) wide by 8.5 m (28 ft) long. A 7.6 cm (3 in.) Schedule 40, carbon steel pipe, 

approximately 7 m (23 ft) long was placed along the side of the structure . 

Waste Site Coordinates: 

E-573234.40630 N-134350.83595 

Site Dimensions: 

Site length : 61 m (200 ft) (bottom dimension) Site Depth: 3.1 m (10 ft) (DOE/RL-2004-66, Focused 

Feasibility Study for the BC Cribs and Trenches Area 

Site Width : 3.1 m (10 ft) (bottom dimension) 

Site Area : 189.1 m2 (2,000 ft 2
) 

Waste Sites) 

Cover Thickness : 2.4 m (10 ft) overburden depth 

Related Site Structure(s): The trench is associated with the 300 Area laboratory facilities and the 

340 Facility. 

Site Posting: The trench has been backfilled and covered with clean soil and posted Underground 

Radioactive Material Area . Concrete AC 540 markers outline the area where the trenches are located, 

but do not identify the specific trench location . 

Site History 

Release Summary: 216-B-58 Trench received 4.13E+05 L (1.09E+05 gal) of liquid waste from the 

300 Area Hanford Laboratory Operations. The waste was low salt and neutral to basic. The liquid waste 

was sent to the 340 Facility via the process sewer. Waste that was above the release limits for the 
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I Site: 216-B-58 Area: BC Cribs Category: Intermediate (Representative Site) I 

300 Area Process Ponds was sent by tanker truck to the 200 Area for disposal. It is not known if the 

300 Area waste was trucked to a 200 Area tank farm and transported to this trench through the 

underground pipeline to the BC area or if the trucks emptied the waste directly into the trench . It is 
possible additional piping was used to unload liquid waste from tanker trucks to the trench. 

Volume/Mass Discharged: 4.13E+5 L (1.09E+05 gal) 

Pore Volume Discharged: 4.13E+05 L/ (99 m x 189 m2 *, 1,000 L/m3 * 0.3) = 0.07 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-B-58 Waste Site 

Contaminant Mass Discharged 

Pu 6.7 g 

Beta 59 Ci · 

Sr-90 10 Ci 

Ru-106 7 Ci 

Cs-137 7.7 Ci 

Co-60 2.4Ci 

u 9.1 kg 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume Ill. 

Previous Site Characterization 

Site Characterization Summary: In May 1958, an unplanned release (UPR-200-E-83) occurred when a 
large area was found to be contaminated with radioactive rabbit feces reading 5,000 to 10,000 cpm . 

A burrow in Trench 216-B-28, containing contaminated salt, was believed to be the source of the 

material ingested by the rabbits . 

In 1969, contaminated Russian thistle was identified growing on Trenches 216-B-53A, 216-B-53B, and 

216-B-54. The maximum dose rate was 1,500 millirem per hour. To inhibit weed growth, 45,870 m3 

(60,000 yd3
), approximately 15.2 cm (6 in .) of sand and gravel, was placed on top of the trenches. In 

1981, the area was covered with additional top soil, time release herbicides, and rodent deterrent. 

A surface radiation survey is performed annually. 
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I Site: 216-8-58 Area: BC Cribs Category: Intermediate (Representative Site) I 

Eight direct push technology holes were placed through the t rench. The highest concentration of 

radionuclides was found 4.1 m to 6.1 m (13 .S ft to 20 ft) below ground surface. The maximum 

cesium-137, strontium-90, americium, and plutonium concentrations were 14.6E+3 pCi/g, 

18.4E+3 pCi/g, 412 pCi/g, and 310 pCi/g, respectively . 

Contamination is present primarily in the shallow portion of the vadose zone beneath the 216-B-58 

Trench . The majority of contam inants and the highest concentrations were detected from 4.1 m to 

6.1 m (13 .5 to 20 ft) below ground surface (bgs) . Radionuclide contaminants in this zone include 

Am-241, Cs-137, Co-60, Pu-239/240, Sr-90, and tritium. The maximum concentration ,of many of the 

contaminants were associated with the soil just below the bottom of the crib at a depth of about 4.6 m 

(15 ft) bgs . Cs-137 and Sr-90 were the dominan~ radionuclides present, with maximum concentration of 

14,600 and 18,400 pCi/g, respectively. Samples from the borehole at the west end of the trench 

revealed Co-60 to 1,700 pCi/g. The transuranic constituents Am-241 and Pu-239/240 were observed at 

the 4.6 m (15-ft) level at concentration of 412 pCi/g and 310 pCi/g, respectively . 

Tritium was distributed more widely across the vadose zone and was detected to a depth of 16.8 m 

(55 ft) bgs. Nitrate concentration exceeded the screening level at depths corresponding to near the 

bottom ofthe trench (40.1 mg/kg as nitrate) and from 8.3 to 10.6 m (27 .S to 35 ft) bgs. At the borehole 

in the middle of the trench, neutron moisture logging showed higher moisture concentrations at the 

9.1 m, 13.7 m, 15.2 m, 16.1 m, 20.4 m, and ~30.s m (30 ft, 45 ft , SO ft , 53 ft , 67 ft, and near 100 ft) 

levels bgs. From the west-end borehole, higher moisture concentrations were indicated at the 9.1 m, 

10.6 m, 12.9 m, 13.4 m, 16.1 m, 20.4 m, 25.9 m, and ~30.s m (30 ft, 35 ft , 40 ft , 44 ft, 53 ft , 67 ft, 85 ft , 
and near 100 ft) levels bgs . 

Borehole and data summaries are presented in Tables 2 through 5. Borehole locations are shown on 

Figure 1. 

Table 2. Borehole Summary for the 216-8-58 Waste Site 

Location with Respect 
Year Borehole/Well ID to Site Depth (ft) 

1957 A586 1 /299-E- I 3- I 6 60 ft west of trench 3 to 348 (GPL) 

2003 C41 66 to C4 l 73 Trench footprint 35 (GPL) 

2003 C41 74 Trench footprint 11 to 100 (8 soil 
samp les) 

2003 C4304 Trench footpr int 0 to 99 (GPL) 

12.5 to JOO 
(7 soil samples) 

GPL = geophysical log 

ID ident ifi cation 
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I Site: 216-8-58 · 1 Area: BC Cribs Category: Intermediate (Representative Site) I 

Table 3. Geophysical Log Summary for the 216-B-58 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C4174 0 - 5 0.4 pCi/g 4 - - -

5 - 10 1,700 pCi/g 10 - - -

10 - 15 32,000 pCi/g 12 - - -

>15 3,000 pCi/g 16 - - -

C4304 0 -5 0.43 pCi/g 3 7,707.9 cpm 5 

5 - 10 943.3 pCi/g 10 5,728,570 cpm 10 

10 - 15 569.4 pCi/g 11 10,610,000 cpm 11 

>15 - pCi/g - 57,417.2 cpm 28 

A5861 0 - 5 - pCi/g - 5,955.3 cpm 4 

5 - 10 2.35 pCi/g 9 8,048.2 cpm 9 

10 - 15 0.68 pCi/g 10 6,894.6 cpm 10 

>15 0.28 pCi/g 25 14,697.2 cpm 108 

bgs below ground surface 
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I Site: 216-8-58 Area: BC Cribs Category: Intermediate (Representative Site) I 

Table 4. Soil Maximum Detections (Soil Borehole C4174) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2',3,4,5,5'-Pentachlorobiphenyl - - 1,200 µg/kg 16 

Actinium-228 - - - 0.695 pCi/g 20 

Americium-241 0.079 pCi/g 13.5 412 pCi/g 16 

Aroclor-1254 - - - 930 µg/kg 16 

Arsenic - - - 16,000 µg/kg 20 

Barium 66,800 µg/kg 13.5 100,000 µg/kg 25 

Beryllium - - - 500 µg/kg 25 

Bismuth - - - 9,870 µg/kg 16 

Bismuth-212 - - - 0.392 pCi/g 20 

Bismuth-214 - - - 0.328 pCi/g 20 

Cadmium - - - 170 µg/kg 25 

Cesium-134 - - - 0.034 pCi/g 20 

Cesium-1 37 0.343 pCi/g 13.5 14,600 pCi/g 16 

Chloride - - - 14,100 µg/kg 55 

Chromium 4,130 µg/kg 13.5 9,400 µg/kg 25 

Cobalt-60 - - - 9.96 pCi/g 16 

Copper - - - 14,400 µg/kg 25 

Europium-154 - - - 8.09 pCi/g 16 

Europium-15 5 - - - 0.062 pCi/g 37.5 

Hexavalent Chromium - - - 470 µg/kg 25 

Lead - - - 12,500 µg/kg 25 

Lead-212 - - - 0.612 pCi/g 20 

Lead-214 - - - 0.324 pCi/g 20 

Mesityl oxide - - - 800 µg/kg 25 

Neptunium-237 - - - 0.032 pCi/g 16 
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I Site: 216-B-58 Area: BC Cribs Category: Intermediate (Representative Site) I 

Table 4. Soil Maximum Detections (Soil Borehole C4174) 

Sample Interval: 0 -15 ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

n-Hexatriacontane - - - 840 µg/kg 16 

Nickel 7,760 ~Lg/kg 13.5 10,100 µg/kg 100 

Nickel-63 - - - 36.1 pCi/g 16 

Nitrate - - - 3,570 µg/kg 25 

Nitrogen in nitrite and nitrate 1,100 µg/kg 13 .5 5,100 µg/kg 25 

Plutonium-238 0.13 pCi/g 13.5 31 pCi/g 16 

Plutonium-239/240 2 pCi/g 13.5 310 pCi/g 16 

Potassium-40 16.4 pCi/g 13.5 18.3 pCi/g 16 

Radium-226 0.575 pCi/g 13 .5 0.604 pCi/g 55 

Radium-228 1.2 pCi/g 13 .5 4.42 pCi/g 16 

Selenium 4,700 µg/kg 13 .5 1,300 µg/kg 20 

Silver - - - 80 µg/kg 25 

Sulfate - - - 19,700 µg/kg 25 

Thallium-208 - - - 0.24 pCi/g 20 

Thorium-228 1.24 pCi/g 13.5 6.89 pCi/g 16 

Thorium-230 0.397 pCi/g 13 .5 1.05 pCi/g 25 

Thorium-232 1.2 pCi/g 13.5 4.42 pCi/g 16 

Total beta radiostrontium 0.281 pCi/g 13.5 18,400 pCi/g 16 

Tritium - - - 89.4 pCi/g 30 

Uranium - - - 1, 150 µg/kg 25 

Uranium-233/234 0.12 pCi/g 13.5 0.31 pCi/g 16 

Uranium-235 0.02 pCi/g 13 .5 0.024 pCi/g 25 

Uranium-238 0.14 pCi/g 13.5 0.362 pCi/g 25 
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I Site: 216-B-58 Area: BC Cribs Category: Intermediate (Representative Site) / 

Table 5. Soil Maximum Detections (Soil Borehole C4304) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Acetone 52 µg/kg 15 - - -

Americium-241 297 pCi/g 15 150 pCi/g 20 

Arsenic 8,810 µg/kg 15 12,600 µg/kg 30 

Barium 86,600 µg/kg 15 150,000 µg/kg 30 

Cesium-137 14.2 pCi/g 15 0.053 pCi/g 25 

Chloride - - - 36,300 µg/kg 37.5 

Chromium 4,810 µg/kg 15 7,700 µg/kg 55 

Cobalt-60 1,700 pCi/g 15 10.4 pCi/g 30 

Copper - - - 11 ,900 µg/kg 55 

Cyanide - - - 360 µg/kg 55 

Europium-155 - - - 0.067 pCi/g 37.5 

Neptunium-237 0.006 pCi/g 15 0.004 pCi/g 55 

Nickel 10,800 µg/kg 15 10,700 µg/kg 30 

Nickel-63 165 pCi/g 15 - - -

Nitrate 40,100 µg/kg 15 255,000 µg/kg 30 

Nitrogen in nitrite and nitrate 12,100 µg/kg 15 82,500 µg/kg 30 

Plutonium-238 20 pCi/g 15 0.078 pCi/g 100 

Plutonium-239/240 240 pCi/g 15 0.24 pCi/g 37.5 

Potassium-40 15 .6 pCi/g 15 16.7 pCi/g 55 

Radium-226 - - - 0.892 pCi/g 30 

Radium-228 - - - 1.36 pCi/g 30 

Selenium 4,360 µg/kg 15 6,540 µg/kg 20 

Sulfate - - - 61,900 µg/kg 30 

Sulfide 33,000 µg/kg 15 25,800 µg/kg 20 

Thorium-228 1.51 pCi/g 15 I pCi/g 100 

Thorium-230 0.372 pCi/g 15 0.52 pCi/g 30 

Thorium-232 0.894 pCi/g 15 1.36 pCi/g 30 

Total beta radiostrontium 0.412 pCi/g 15 1.01 pCi/g 25 

D-211 



DOE/RL-2010-49, REV. 0 

I Site: 216-B-58 Area: BC Cribs Category: Intermediate (Representative Site) I 

Table 5. Soil Maximum Detections (Soil Borehole C4304) 

Sample Interval: 0 -15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Tritium 10.2 pCi/g 15 798 pCi/g 30 

Uranium-233/234 0.74 pCi/g 15 0.19 pCi/g 37 .5 

Uranium-235 0.13 pCi/g 15 0.024 pCi/g 30 

Uranium-23 8 0.58 pCi/g 15 0.19 pCi/g 37.5 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] bgs): Contamination is present primarily in the shallow portion of the 

vadose zone beneath the 216-8-58 Trench. The majority of contaminants and the highest concentrations 

were detected from 4.1 to 6.1 m (13.5 to 20 ft) bgs. Radionuclide contaminants in this zone include 

Am-241, Cs-137, Co-60, Pu-239/240, Sr-90, and tritium. The maximum concentration of many of the 

contaminants were associated with the soil just below the bottom of the crib at a depth of about 4.6 m 

(15 ft) bgs. Cs-137 and Sr-90 were the dominant radionuclides present. 

Deep (>4.6 m [>15 ft) bgs): Tritium was distributed more widely across the vadose zone and was 

detected to a depth of 16.8 m (55 ft) bgs. Nitrate concentration exceeded the screening level at depths 

corresponding to near the bottom of the trench and from 8.3 to 10.6 m (27 .5 to 35 ft) bgs. Higher 

moisture concentration we detected throughout the vadose zone down to the bottom of the boreholes 

at 30.5 m (100 ft) bgs. 

References: 

DOE/RL-2004-66, 2005, Focused Feasibility Study for the BC Cribs and Trenches Area Waste Sites, 

Draft A, U.S. Department of Energy, Richland Operations Office, Richland, Washington . 

Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA170624. 
htt p://pdw. ha nfo rd .gov/ a rpi r /index.cfm/viewDoc ?accession=DAl 70919. 

http://pdw. ha nford .gov/ a rpi r /index.cfm/viewDoc ?access ion=DAl 71165. 

http://pdw. ha nfo rd .gov/ a rpi r /index.cfm/viewDoc ?accession=DAl 71467. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume Ill, Rockwell Hanford Operations, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029 

Waste Information Data System General Summary Report for the 216-8-58 Waste Site. 
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I Site: 200-W-1 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate I 

Reduction-Oxidation (REDOX) Mud Pit West 
Mud Pit 
S-Plant (REDOX) Area 
200-WA-1 
200-MG-l , 200-SW-1 
Unspecified 

Waste Site location and Physical Description: The 200-W-1 waste site is located west of the REDOX 
Facility, outside of the REDOX exclusion fence, and north of 10th Street (Figure 1). Originally described as 
a pit with a surface area resembling drilling mud, the 200-W-1 mud pit is a shallow depression with no 
vegetation. The pit has the surface characteristics of a site that has had liquid evaporate or percolate 
through . 

In 1999, two waste sites were surveyed to determine which one was the correct location for 200-W-1, as 
the site location and description were vague. The exact boundaries of the sit e are difficult to determine, 
as the pit and surrounding area appears to have been disturbed by heavy machinery. The vegetation 
cover primarily consisted of cheat grass and tumbleweeds, with some bunchgrass and rabbit brush. The 
vegetative cover varied in density from sparse to moderate. The soil consisted of greater than 
SO percent sand, with some surface soil discoloration vis ible. Other features found within the site 
include a 2.5 cm (1 in .) diameter rubber hose near the west edge of the site, and discarded lumber and a 
wooden stake within the un-vegetated area. 

Waste Site Coordinates: 
Lon-567176.56254 

Site Dimensions: 
Site Length : 23.0 m (75.5 ft) 
Site Width : 20.0 m (65.6 ft) 
Site Area : 477 m2 (5,134 ft2) 

Lat-133977 .62499 

Site Depth: Not specified 
Cover Thickness : None 

Related Site Structure(s): During trench excavation for Project W-987 on August 9, 1995, two nearby 
areas of aluminum silicate (200-W-17) and aluminum oxide (200-W-18) were discovered. It is assumed 
that 200-W-1 is related to these two sites. 

Site Posting: Not specified. 

Site History 

Release Summary: No estimated release volume is presented for this waste site . The 200-W-1 mud pit 
received liquid waste generated during equipment decontamination . Interviews with former employees 
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I Site: 200-W-1 Area: S Plant Category: Intermediate I 

revealed that plutonium contaminated ventilation equipment was rinsed at an unspecified locat ion near 
this site. 

Volume/Mass Discharged: Unspecified volume of liquid from equ ipment decontamination . 

Pore Volume Discharged: L/ (vadose zone thickness ft x area ft2 
/ 35.3 m3/ft3 * 1000 L/m3 * 0.3 ) = 

Unknown 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: A site characterization is needed for this site. No radiological surveys 
have been conducted at this location. No soil samples have been collected . 

A field visit to determine the exact location of the 200-W-1 mud pit occurred on August 18, 1999. Two 
potential waste sites matched the vague location and site description of the mud pit. The site's location 
was verified and the boundary mapped with Global Positioning System (GPS) survey equipment on 
August 26, 1999 (Table 1). Originally, field estimates from 1993 placed the site dimensions at 30.5 m 
(100.0 ft) long by 15.2 m (50.0 ft) wide, with a site area of 464.5 m2 (5,000 ft2). 

Table 1. GPS Coordinates from 1999 Survey 

Easting Northing 

567151.1 133951.3 

567149.9 133970.4 

567 173.8 133972.3 

5671 73.5 133950.1 

GPS = Global Positioning System 

Nature and Extent of Contamination: No data are available to evaluate shallow or intermediate soil 
contamination . The type and volume of waste and depth are unknown. The approximate depth to 
groundwater is 70.4 m (231 ft) below ground surface (bgs) . 

References: 
Waste Information Data System General Summary Report for the 200-W-1 Waste Site. 
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I Site: 200-W-2 I Area: S Plant I Category: Shallow-Subsurface I 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Reduction-Oxidation (REDOX) Berms West 
Spoils Pile/Berm 
S-Plant (REDOX) Area 
200-WA-1 
200-MG-1, 200-SW-1 
Unspecified 

Waste Site Location and Physical Description: The 200-W-2 waste site is located northwest of the 
202-S Facility, and is outside the REDOX exclusion fence line (Figure 1). The site consists of mostly flat, 
level, land with several acres of disturbed soil, and two unmarked and unposted bermed areas. One 
berm is approximately 1.5 m (5 ft) high and 9.2m (30 ft) wide. The second berm is approximately 3.1 m 
(10 ft) high and 15.3 m (SO ft) wide . 

Waste Site Coordinates: 
Lon-567160.93748 

Site Dimensions: 
Site Length : Irregular m (Irregular ft) 
Site Width: Irregular m (Irregular ft) 
Site Area : 248 m2 (2,670 ft2

) 

Related Site Structure(s): Not specified. 

Site Posting: Not specified . 

Site History 

Lat-134008.03128 

Site Depth : Not specified 
Cover Thickness: None 

Release Summary: The wastes contained at this site are unspecified, and no release volume is presented 
for the 200-W-2 waste site. However, the berms may cover contaminated soil or debris. It has been 
reported that ventilation equipment had been cleaned in the area, but the exact location cannot be 
verified. 

Volume/Mass Discharged: Unspecified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Data not available. 
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I Site: 200-W-2 I Area: S Plant I Category: Shallow-Subsurface I 

Previous Site Characterization 

Site Characterization Summary: No radiological surveys have been conducted at this location. 

A site walkdown and Global Positioning System survey occurred on August 18, 1999 to verify the site 
location and extent, and to map the site boundary. Staff did not find any markings or postings related to 
the site indicating waste was buried at the location. 

Nature and Extent of Contamination: Unconfirmed release. No data are available for this site. Berms 
may cover contaminated soil or debris. Release history and site boundaries are poorly defined. 

References: 
Waste Information Data System General Summary Report for the 200-W-2 Waste Site. 
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I Site: 200-W-11 Area: S Plant Category: Shallow-Subsurface I 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Concrete Foundation South of 241-S, S-Farm Foundation 
and Dump Site 
Dump Site 
S Plant (Reduction-Oxidation) Area 
200-WA-1 
200-MG-l , 200-SW-1 
Unspecified 

Waste Site Location and Physical Description: The 200-W-11 waste site is located south of the 
241-S Tank Farm, north of 10th Street, and west of Camden Avenue (Figure 1). The site includes a 
concrete foundation, small burn areas, bare areas, and scattered debris. The debris includes barbed 
wire, welding rods, oil cans, paint cans, solvent cans, glass, cable, melted roofing material, wood, pipe, 
rubber brick, metal, concrete, and vehicle parts . No drawings related to the foundation have been 
identified. 

Waste Site Coordinates: 
Lon-566811.47855 

Site Dimensions: 
Site Length: Irregular m (Irregular ft) 
Site Width : Irregular m (Irregular ft) 
Site Area: 11,505 m2 (123,840 ft2) 

Lat-133980.57857 

Site Depth: Not specified 
Cover Thickness: None 

Related Site Structure(s): The site is possibly associated with the construction of the 241-SX, 241-SY, 
241-S Tank Farms. 

Site Posting: Not specified. 

Site History 

Release Summary: The wastes contained at the 200-W-11 waste site are unspecified and no release 
volume is presented . The release type is believed to be a mix of solid and liquid materials. The exact 
purpose or use the site fulfilled is not specified. It may have been used as a laydown yard, support 
fabrication area, or used for vehicle maintenance. It is possible the site supported the construction for 
the 241-S Tank Farm. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

D-225 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-11 Area: S Plant Category: Shallow-Subsurface I 

Previous Site Characterization 

Site Characterization Summary: No radiological surveys have been conducted at this location. 

The site was identified on April 19, 1995, during a Resource Conservation and Recovery Act of 1976 
General Inspection. On April 4, 1995, the site was vis ited to document the various types of debris 
present and a site walkdown for initial review purposes began . Figure 2 shows photographs of t he site 
taken during a site walkdown on August 7, 1995 (WHC-N-1223 1). The initial review was completed on 

September 11, 1995. Following the initial review, the site was mapped using Global Positioning System 
survey equipment from October 25 to November 14, 1995. 

Soil borehole C7664 was installed in 2010, approximately 30.5 (100 ft) northeast of the site, data are 
summarized below in Tables 1 and 2 below. Borehole locations are shown on Figure 1. 

Table 1. 200-W-11 Waste Site Previous Geophysical Logs 

Depth 
Year Boring/ Well ID Location with Respect to Site (ft) 

20 10 C7664 I 299-W22-89 Outside (northeast of site boundary) 0 - 323 

ID identification 

Table 2. 200-W-11 Waste Site Geophysical Log Summary 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID · (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C7664 0 - 5 0.593 pCi/g 1.0 12845 .3 cpm 5 

5 - 10 pCi/g 14373.2 cpm 9 

10 - 15 pCi/g 12845 .1 cpm 13 

> 15 pCi/g 16414 .7 cpm 139 

bgs below ground surface 

ID identificat ion 

Nature and Extent of Contamination: No data are available to evaluate shallow soil contamination 
within the site boundaries (Figure 1). 
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I Site: 200-W-11 Area: S Plant Category: Shallow-Subsurface I 
References: 
Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at: 

http://www.eoa.gov/rcraonline/. 

WHC-N-1223 1, 1995, Site Investigation Logbook, Westinghouse Hanford Company, Richland, 
Washington. 
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I Site: 200-W-15 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate I 

S Plant Project W-087 Hexone Discovery 
Unplanned Release 
S Plant Area 
200-WA-1 
200-UR-1 
Not applicable 

Waste Site Location and Physical Description: The site is located approximately 18 m (59 ft) southwest 
of the southwest corner of the Reduction-Oxidation (REDOX) Facility (Building 202-S) (Figure 1). Original 
photos are shown in Figure 2. The pipe trench where the hexone (methyl isobutyl ketone or MIBK) 
contaminated soil was found has been backfilled to grade with soil originally removed from the 
excavation. Hexone contaminated soil was also put back into the excavation. There is currently no visual 
evidence of this excavation on the surface. The area is now under asphalt. 

Waste Site Coordinates: 
E-567306 (m) 

Site Dimensions: 
Site Length: 12.19 m (40 ft) 
Site Width: 2.44 m (8 ft) 
Site Area: 29.73 m2 (320 ft 2

) 

N-133934 (m) 

Site Depth: 0.69 m (2 ft) 
Cover Thickness: 0.69 m (2 ft) 

Related Site Structure(s): The site is associated with 202-S, 222-S, and 244-S. 

Site Posting: The site is not marked or posted. 

Site History 

Release Summary: In June 1995, while excavating pipe trench for Project W-087 (new transfer lines 
from 222-S to 244-S), a dark 7.6 cm (3-in.) thick discolored soil layer was observed at a depth about 
0.6 m (2 ft) (Figure 2) . It was determined to be hexone and surfactants. The hexone contaminated soil 
was stockpiled and returned to the excavation after the pipe was installed in the trench. The estimated 
total volume of contaminated soil is approximately 80 ft 3 (2.27 m3). 

Volume/Mass Discharged: Unknown 

Pore Volume Discharged: Unknown 

Waste Inventory: Not available 
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I Site: 200-W-15 Area: S Plant Category: Intermediate I 

Previous Site Characterization 

Site Characterization Summary: Global Positioning System surveys were conducted for the site on 
November 8 and 14, 1995. Site inspections were performed on August 11, 1995 and August 18, 1999. In 
August 1999, the site was covered by asphalt and there was no evidence on the surface of where the 
excavation was located. 

Nature and Extent of Contamination: 

No data are available to evaluate shallow or intermediate depth soil contamination . MIBK and 
surfactant-contaminated soil was mixed with soil, backfilled, and covered with asphalt. It is like ly that 
some degradation of organics in the backfilled soil has occurred in 20 years . The approximate depth to 
groundwater is 71 m (233 ft) below ground surface (bgs). 

References: 
Waste Information Data System General Summary Report for the 200-W-15 Waste Site. 

0-232 



I Site: 200-W-15 

DOE/RL-2010-49, REV. 0 

Area: S Plant 

, 200-W-:15 
12:ieeo1 

• 

Location Label • 'M?ll 10 or Sample Sile ID 

• S8mphngSile 

• Vlil!l s and Borings 

WasleS1le 

Wnlo s ,te of lnteresl 

- Facdrty 
0 5 10 15 

0 20 

GW20l40523_200-W-15 

ID = identificat ion 

I 
20 25m 

00 80ft 

Figure 1. 200-W-15 Waste Site Map 

D-233 

Category: Intermediate I 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-15 Area: S Plant Category: Intermediate I 

Pipe Trench Construction Photos 

Note: Produced from the best ava ilable copy. 

Figure 2. 200-W-15 Waste Site Pipe Trench Construction Photos 
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I Site: 200-W-22 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate / 

200-W-22, 203-S/204-S/205-S Stabilized Area 
Unplanned Release 
S-Plant (Reduction-Oxidization [REDOX]) Area 
200-WA-1 
200-PW-2, 200-MG-1 
Early 1950s to 1981 

Waste Site Location and Physical Description: The 200-W-22 waste site consists of multiple unplanned 
releases (UPRs) and areas contaminated during processes associated with REDOX Plant operations. The 
site includes the 203-S, 204-S a'nd 205-S Facilities and associated unloading platforms, and is located 
northwest of the 202-S Facility (Figures 1 and 2). In 1983, the site was decommissioned and all 
aboveground surface features were removed. However, the cement basins and buried piping are still 
present at the site. 

The 203-S and 205-S Facilities were constructed in the early 1950s to process and decontaminate the 
uranyl nitrate hexahydrate (UNH) produced by REDOX operations. The primary process unit consisted of 
a column filled with silica gel that removed traces of fission products from the UNH. The silica gel 
column (SG-1) was located in the underground 205-S Vault . The vault also contained a waste 
neutralization tank. The 205-S Facility was a two-story, aboveground, chemical make-up building. It 
contained two chemical make-up tanks, a UNH sample room, and extensive piping connected to the 
REDOX Facility and the underground vault . 

The 203-S Facility was an aboveground UNH storage facility that consisted of two 19,000 L (5,000 gal) 
stainless steel tanks that were set in an open concrete basin . There was also a 204-S Tank Farm, that 
consisted of four 190,000 L (50,000 gal) aboveground tanks set in two open concrete basins. 

A UNH unloading facility was located at the adjacent ra ilroad siding. UNH from the Plutonium-Uranium 
Extraction (PUREX) Plant were transported by truck to the unloading station and placed in the 
204-S tanks . The PUREX solutions were then processed through the silica gel column. An aboveground 
UNH pipeline connected the 203-S, 204-S, 205-S areas to the 224-U Facility. 

After REDOX was shut down in 1965, the 203-S and 205-S Facilities were placed on standby. The 
unloading station was converted to a railcar unloading station, and Tank 204-S-4 was connected to the 
240-S-151 diversion box so that waste could be transferred to the tank farms. 

Waste Site Coordinates: 
E-567285.86635 

Site Dimensions: 
Site Length : 84.0 m (276.0 ft) 
Site Width: 68.0 m (223.0 ft) 
Site Area : 5,712.0 m2 (61,548.0 ft2) 

N-134098.40974 

Site Depth: 3.0 m (10.0 ft) 
Cover Thickness: 0.6 m (2 .0 ft) 
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Related Site Structure(s): The site is associated with the 203-S and 205-S UNH processing facilit ies, the 
REDOX UNH unloading facility, and UPR-200-W-32, UPR-200-83, UPR-200-W-10, UPR-200-W-69, 
UPR-200-W-86, UPR-200-W-116, UPR-200-W-123. 

Site Posting: The site is currently posted as an Underground Radioactive Materials Area (URMA). In 
addition, there are also two small, posted URMAs located under the abandoned steam line, on t he south 
end of this site. 

Site History 

Release Summary: Releases at the 200-W-22 waste site are associated with the unloading, 
transportation, and processing of UNH, and the long-term storage of contaminated waste. 

Waste processed and stored in this area included contaminated UNH from REDOX and PUREX, t horium 
nitrate from PUREX, 100-N Reactor decontamination waste, and 300 Area Laboratory wastes . After 
1965, Tanks 204-5-1, S-2, and S-3 continued to store shipments of these wastes from the unloading 
station. Rad iological contaminants may still be present in and around the remaining contaminated 
structures (cement basins and piping) that were not removed in the 1983 stabilization effort. 

In addition to waste stored at the associated facilit ies, several UP Rs occurred over the years at t he site. 
In 1952, the ground around the 203-S uranium nitrate hexahydrate storage tanks was contaminated 
with uranium. A maximum of 10,000 cpm at 2.5 cm (1 in .) was found in this area. 

Another two UPRs, UPR-200-W-116 and UPR-200-W-123, involve spills or speck contamination 
associated with the unloading stat ion . UPR-200-W-116 consists of contaminated soil specks located east 
of the railcar unloading station. UPR-200-W-123 occurred on January 18, 1979, when a railroad tank car 
spilled a small amount of radioactive liquid waste from the 300 Area onto the ground at the 204-S 
unloading station. 

Volume/Mass Discharged: Unspecified . 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The soil in the area that was contaminated with uranium in 1952 was 
covered with blacktop and enclosed within a wooden rail fence. The fence was posted with Radiation 
Zone signs. 

Site decommissioning activities in 1983 removed all aboveground features, including equipment , 
structures, utilities, and tanks . In addition, most of the radioactive structures and equ ipment were 
removed and buried . Structures were removed to a level equal to 0.6 m (2 ft) below the railroad grade 
level. No attempt was made to remove the concrete structures or buried piping. The radioactive 
structures that were covered in place are the 203-S Basin, the 204-S Basin, the 205-S Vau lt, 
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I Site: 200-W-22 Area: S Plant Category: Intermediate I 
the 205-S Building base pad, various isolated utility lines, the railcar unloading area, the concrete 
encased pipeline from the REDOX Facility to the tank farm, and the REDOX chemical sewer. Once 
structures were removed or buried, the site was graded and leveled with clean backfill material. 
The final closure activities included placing signs and concrete monuments. 

The site is radiologically and visually inspected once a year. 

Nature and Extent of Contamination: 
No data are available to evaluate shallow or intermediate depth soil contamination or foundation 

contamination. UNH spills associated with storage, processing transportation occurred across 1.4 acres. 
At least some of the contaminated soil has been covered with blacktop. The approximate depth to 
groundwater is 70.8 m (232 ft) bgs. 

References: 
H-2-44511, 1984, Sheet 29, Area Map 200 West *SN Plant Facilities, Rev. 3, Rockwell Hanford 

Operations, Richland, Washington. 

PNNL-14702, 2006, Vadose Zone Hydrogeology Data Package for Hanford Assessments, Rev. 1, Pacific 

Northwest National Laboratory, Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0911300343. 

Waste Information Data System General Summary Report for the 200-W-22 Waste Site. 
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Figure 2. 200-W-22 Waste Site Area Map 
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Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant I Category: Intermediate I 

200-W-51 
Septic Tank (Abandoned) 
S Plant (241-SY Tank Farm Area) 
200-WA-1 
200-MG-1 
Unknown 

Waste Site location and Physical Description: The 200-W-51 waste site is a decommissioned septic tank 
located north (and slightly east) ofTank 241-SY-101, north of the 241-SY Tank Farm fence (Figure 1). 
Engineering Change Notice ECN-637974 (December 1996) identifies the location of an abandoned septic 
tank found during the construction activities associated with the new SY Exhauster (Figure 2) . Work 
package 2W-94-1004 Work Change Notice #4 describes the activities associated with filling and covering 
the abandoned tank. The tank is not shown on any known drawings. No construction information was 
found for the septic tank. The presence of an associated drain field is unknown. 

The site is marked with a sign (Figure 3) . 

Waste Site Coordinates: 
Lon-566915.55 

Site Dimensions: 
Site Length: Not specified 
Site Width: Not specified 
Site Area : Not specified 

Related Site Structure(s) : Not specified. 

Lat-134633.07 

Site Depth: Not specified 
Cover Thickness : Not specified 
Capacity: Not specified 

Site Posting: No site posting is specified for 200-W-Sl. 

Site History 

Release Summary: The operational history of the 200-W-51 Septic Tank is unknown. 

The tank was decommissioned in 1994 in accordance with Washington Administrative Code (WAC) 
guidelines available at the time (WAC 246-272-18501). The tank was exposed and opened at the top and 
the existing heel stabilized with grout or absorbent material. The tank walls were collapsed to the extent 
practicable and the site was backfilled and compacted with clean fill. 

Volume/Mass Discharged: Unspecified volume of liquid (assumed to be san itary sewage) from unknown 
building. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: The septic system was deactivated following established Washington 
Administrative Code guidelines in 1994. No sampling records from the deactivation are available. 

No site characterization information is available for the 200-W-51 waste site. The site is not routinely 

surveyed or monitored. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 

depth soil contamination. 

References: 
Engineering Change Notice 624622 (June 1995). 

Engineering Change Notice 637974 (December 1996). 

WAC 246-272-18501, "Abandonment," Washington Administrative Code. Olympia Washington, 
Repealed. 

Waste Information Data System General Summary Report for the 200-W-51 Waste Site. 

Work Change Notice 2W-94-01004/M . 
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Figure 2. Location of 200-W-51 Septic Tank 
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200-W-Sl-l; 03/28/06; Facing NW; CHG 

Figure 3. Sign at the 200-W-51 Septic Tank 
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I Site: 200-W-54 Area: S Plant Category: Shallow - Surface I 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Contamination Migration from 241-SX Tank Farm 
Unplanned Release 
S Plant (Reduction-Oxidation [REDOX]) Area 
200-WA-1 
200-UR-l, 200-MG-1 
Unspecified 

Waste Site Location and Physical Description: The 200-W-54 waste site consists of an expanding area of 
migrating contamination located east and north of the 241-S, SX, SY Tank Farm fence (Figure 1). The site 
extends eastward to the west edge of the 216-S-9 Crib. The original unplanned release was defined in 
1997 as a large, irregular shaped Soil Contamination Area (SCA) located on the east side of 241-S/SX 
Tank Farms. In 1997, the site measured approximately 175 m (575 ft) by 100 m (330 ft). A second Global 
Positioning System (GPS) survey was conducted in 1998, which expanded the posted SCA approximately 
SO m (165 ft) to the west, up to the 241-S, SX, SY Tank Farm fence, and approximately 200 m (660 ft) in 
the north-south direction. The 200-W-54 waste site is moderately vegetated with bunchgrasses, with no 
soil discoloration or debris visible. There are multiple chained areas with various radiological postings 
located on the east and north side of the 241-SY Tank Farm . These are discussed further in the following 
sections. 

Waste Site Coordinates: 
E-566995.55532 

Site Dimensions: 
Original site dimensions taken in 1997. 
Site Length : 175.0 m (574.2 ft) 
Site Width: 100.6 m (330.0 ft) 
Site Area: 17,601.5 m2 (189,469.5 ft2

) . 

N-134485.02175 

Site Depth : Unspecified 
Cover Thickness: 0.0 m (0.0 ft) 

Site dimensions of the expanded area mapped in 1998. 
Site Length : 225.0 m (738.2 ft) Site Depth : Unspecified 
Site Width: 300.0 m (984.3 ft) Cover Thickness: 0.0 m (0.0 ft) 
Site Area: Unspecified 

Related Site Structure(s): The site is associated with activity in the 241-S, SX and SY Tank Farms. There is 
also one separately posted Contamination Area located north of 241-SY Tank Farm, across a gravel road . 
In 2002, the 200-W-54 waste site was consolidated with the 241-S, SX, SY Soil Site (200-W-96), but 

because of the increasing size of 200-W-54, it was un-consolidated from 200-W-96 in December 2004. 

Site Posting: The site is posted as an SCA. 
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Site History 

Release Summary: All of the contamination in the area is assumed to originate from Tank Farm activities 
or contamination migration from the adjacent posted contamination areas, as they are the only 
apparent contamination sources. It is assumed contamination spread from the Tank Farms and through 
Site 200-W-54 via windblown particulates. 

Contaminated tumbleweed fragments, rabbit and mouse feces, and soil specks are frequently identified 
along the outside of the Tank Farm fence. Attempts to remove the contamination usually eliminate the 
need to post the contamination with radiological boundaries. In 2009, many contaminated animal 
droppings were found outside the posted areas. Some of these rabbit feces and speck patches were 
delineated and posted as a Contaminated Area . 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: A GPS survey occurred on March 25, 1997, to document the size and 
shape of the SCA. Site walkdowns for mapping and verification purposes occurred in 1997 and 2000, and 
additional GPS surveys of posted contaminated areas near the Tank Farms occurred in 1998 and 1999. 
The posted size and shape of 200-W-54 changed with each additional radiological survey, due to 
contamination migration. 

For instance, the site dimensions defined in 1998 were highly irregular. as a narrow area was found to 
extend along the ent ire length of the eastern 241-5, SX, SY Tank Farm fence. A wider area, located 
midway of the Tank Farm fence line extends significantly eastward. 

Radiological surveys taken on November 17, 1998, discovered three additional areas of contamination 
east of 241-SX Tank Farm. Contaminated media included rabbit feces, tumbleweed fragments, and ant 
hills. Anothe r 15 individual contaminated areas were discovered on November 22, 1998. Several of the 
areas consisted of small contamination specks, which were picked up and disposed of as Radioactive 
Material. The sites that were not picked up were posted and left in place. Maximum readings from 
November 17, 1998, were 5,000 cpm on tumbleweed fragments, while the highest readings from 
November 22, 1998, were 650 cpm in an area of contaminated dirt and gravel. 

A site visit in August 2000 found a number of additional radiologically chained and posted areas in this 
vicinity. In September, October, and November 2000, several individual radiologically posted areas in 
the vicinity of 200-W-54 and the Tank Farm fence were submitted to the Waste Information Data 
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System (WIDS) as Discovery Sites. All the radiologically posted areas north and east of the Tank Farm 
fence are incorporated into the 200-W-54 waste site description as it is bel ieved all the sites share the 
Tank Farms as their contamination source. 

Geophysical and analytical soil data are available from two boreholes (C3398 and C8095) located within 
the waste site area . Borehole and data summaries are presented in Tables 1 through 3. Borehole 
locations are shown on Figure 1. However, besides the radiological surveys, no data representative of 
the top foot of soil is available. 

Table 1. Borehole Summary for the 200-W-54 Waste Site 

Year Well/ Borehole ID 

1999 299-W22-48 I B8812 

2001 299-W22-8 l I C3 l 23 

2001 , 2002 200-W22-84 I C3398 

2001 , 2002 200-W22-85 I C3399 

2011 200-W22-90 I C8095 

*Waste management sample. 

GPL = geophysical log 

ID = identification 

Location with Respect 
to Site 

Outside - 30 ft east 

Outside - 20 ft east 

Inside - north 

Outside - 20 ft southeast 

Inside - north 
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Depth 
(ft) 

205 - 236 

(2 soi l samples) 

Not reported* 

0-274 (GPL) 

0 - 6, 234 - 239 

(2 soil samples) 

2-260 (GPL) 

219 - 224 

(1 soi l sample) 

0 - 317 (GPL) 

237 - 242 

(1 soi l sample) 
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Table 2. Geophysical Logs 200-W-54 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C3398 0-5 - pCi/g - 10,394.1 cpm 3 

5 - 10 - pCi/g - 8,821.8 cpm 10 

10 - 15 - pCi/g - 10,483 cpm 15 

> 15 - pCi/g - 17,068.9 cpm 153 

C8095 0 - 5 0.67 pCi/g 1.0 14,003.8 cpm 4 

5 - 10 - pCi/g - 13 ,979.9 cpm 10 

10 - 15 - pCi/g - 15,656.2 cpm 15 

> 15 - pCi/g - 18,091.1 cpm 17 1 

bgs below ground surface 
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Table 3. Soil Maximum Detection Summary for the 200-S-54 Waste Site (Soil Boreholes C3398 and C8095) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Acetone 44 µg/kg 6 - - -

Aluminum 8,150,000 µg/kg 6 7,030,000 µg/kg 239 

Ammonia 18,400 µg/kg 6 - - -

Arsenic 61 µg/L 6 - - -

Barium 508 µg/L 6 97,700* µg/kg 242 

Beryllium 0.43 µg/L 6 0.69 µg/L 239 

Cadmium 5.7 µg/L 6 - - -

Calcium 7,610,000 µg/kg 6 3,880,000 µg/kg 239 

Cs-137 0.072 pCi/g 6 - - -

Chromium - - - 23,100* µg/kg 242 

Copper 15,700 µg/kg 6 12,000 µg/kg 239 

Gross alpha - - - 1.8* pCi/g 242 

Gross beta - - - 5.7* pCi/g 242 

Hexavalent chromium 490 µg/kg 6 1,500 µg/kg 239 

Iron 28,100,000 µg/kg 6 18,600,000 µg/kg 239 

Lead - - - 7,210* µg/kg 242 

Magnesi um 5,010,000 µg/kg 6 3,350,000 µg/kg 239 

Manganese 438,000 µg/kg 6 346,000* µg/kg 242 

Molybdenum 530 µg/kg 6 3,100 µg/kg 239 

Nickel 31.5 µg/L 6 35.3 µg/L 239 

Nitrate 5,680 µg/kg 6 - - -

Potassi um 1,510,000 µg/kg 6 1,130,000 µg/kg 239 

K-40 - - - 13 .7* pCi/g 242 

Pu-238 - - - 0.018* pCi/g 242 

Ra-226 0.505 pCi/g 6 0.343* pCi/g 242 
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Table 3. Soil Maximum Detection Summary for the 200-S-54 Waste Site (Soil Boreholes C3398 and C8095) 

Sample Interval: 0- 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Ra-228 0.62 pCi/g 6 1.22* pCi/g 242 

Sodium 478,000 µg/kg 6 653,000 µg/kg 239 

Tc-99 - - - 1. 1* pCi/g 242 

Th-228 1.11 pCi/g 6 0.663 pCi/g 239 

Th-230 0.48 pCi/g 6 - - -

Th-232 0.62 pCi/g 6 0.958* pCi/g 242 

Tin 1,900 µg/kg 6 3,700 µg/kg 239 

U-233/234 0.662 pCi/g 6 0.14* pCi/g 242 

U-238 0.508 pCi/g 6 0.16* pCi/g 242 

Zinc 58 .1 µg/L 6 32 .1 µg/L 239 

*Data are from borehole C8095 . All other data are from borehole C3398. 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [O -15 ft] below ground surface [bgs]): Soil sample results 0 - 1.8 m (0 - 6 ft ) bgs 
indicate radionuclides are at background levels . Radiological surveys have detected significant 
contamination at soil surface; and potential exists for migration of contaminated specks, vegetation, and 

feces. 

Deep (>4.6 m [>15 ft]) bgs: Soil sample results indicate radionuclides are at background levels . 

References: 
Waste Information Data System General Summary Report for the 200-W-54 Waste Site. 
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Figure 1. 200-W-54 Waste Site Map 
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I Site: 200-W-75 Area: S Plant Category: Shallow-Subsurface J 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

200-W-75, Radiological Logging System (RLS) 
Calibration Silos 

Experiment/Test Site 
S Plant (Reduction-Oxidation) Area 
200-WA-1 
200-SW-2, 200-MG-1 
Site became operational in 1978 

Waste Site Location and Physical Description: The 200-W-75 waste site consists of four buried RLS 
equipment calibration silos. Three silos are located west of the 202-S Building, south of the 276-S 
Building, and north ofthe 211-S Tanks (Figure 1). The fourth calibration silo is located west of the 

211-S Tanks, across an asphalt access road . The silos are galvanized steel containers with metal lids 
bolted on top (Figure 2) . The silos have somewhat different design constructions for calibrating different 
types of equipment. One type consisted of a 15.2 cm (6-in .) capped well casing inserted through the 
centers of the silos. There are two risers with bolted lids adjacent to the well casing (see Figure 2) . 

/ 

Three of the silos were located within the 211-S posted contamination area. This area was covered with 
a minimum of 15.24 cm (6 in .) of clean gravel in November 2002. The three silos are now beneath the 
clean backfill and are no longer visible. The area was downposted to an Underground Radioactive 
Material Area (URMA) following surface stabilization work. 

Waste Site Coordinates: 
E-567262.62201 

Site Dimensions: 
Site Length : Not specified 
Site Width : 1.2 m (4.0 ft) 
Site Area : 1.13 m2 (12 .16 ft2) 

Related Site Structure(s): None. 

Site Posting: The site is posted as an URMA. 

Site History 

N-133987.43463 

Site Depth : 2.4 m (8.0 ft) 
Cover Thickness : 0.15 m (0.5 ft) 

Release Summary: The site consists of several contaminated calibration silos used to store solid 
radioactive material. The calibration silos contained radioactive sources consisting of known quantities 

of cobalt-60, strontium-90, ruethenium-106, and cerium-144 in sealed capsules. Since the silo covers are 

posted with URMA signs, it is assumed the sources are still inside the silos . 
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• In the late 1970s, test well mockups were used to calibrate in-well radionuclide detectors. The 
calibration mockups were constructed of a steel container approximately 2.4 m (8 ft) deep filled with 
soil. Tubes containing radioactive sources were inserted into the soil at distances of 2.5, 7.6, 15, 30, 46, 
and 61 cm (1, 3, 5.9, 11.8, 18.1, 24 in.) from the well casing that was located in the center of the 
mockup. The mockup silo was buried so that a RLS vehicle could drive up to the calibration silo and drop 
its logging probe in the center well casing. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: It is assumed that the silos still contain solid radioactive source 
material. Silos are covered with 15.2 (6 in .) clean backfill and not visible. However, a Global Positioning 
System survey on February 20, 2001, mapped the boundaries of the site. 

Nature and Extent of Contamination: 

Shallow O - 4.6 m (O -15 ft) below ground surface (bgs): Original silo depth was 2.4 m (8 ft) bgs. Likely 
contaminated source material inside each silo, potential radiological contamination in the subsurface 
soil surrounding the silos . 

References: 
Waste Information Data System General Summary Report for the 200-W-75 Waste Site. 
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Figure 2. Cross Section of In-Well Calibration Facility . 
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Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Contaminated Rabbit Feces Area South and West of 272S 
Contamination Migration 
200W 
200-WA-1 
Not applicable 
Not applicable 

Waste Site Location and Physical Description: The 200-W-240 waste site is a large area posted with 
contamination area signs. Contaminated rabbit feces have been found in this area since at least 2009. 
The waste site is located on the south and west sides of the 272-S Building, on the west side of Cooper 
Ave. in the 200 West area (Figure 1). 

Waste Site Coordinates: 
Lon-566664 7 .86 Lat-134534.15 

Site Dimensions: 
Site Length: 86.9 m (285.1 ft) Site Width: 79.3 m (260.1 ft) 
These are the dimensions of the largest extents of the irregularly-shaped waste site. 

Site Posting: The waste site is a large area posted with Contamination Area signs. 

Site History 

Release Summary: In 2011, the area was recognized as an area that was often re-contaminated from 
biological vectors. Contaminated rabbit feces and tumble weed fragments have often been identified in 
this area, possibly due to the Tank 241-S-102 spill. 

The type of waste and the volume of waste released at the 200-W-240 waste site are not specified. 
Therefore, no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 
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Previous Site Characterization 

Site Characterization Summary: Global Positioning System surveys were performed in Septem ber 2011 
to define the boundaries of the 200-W-240 and 200-W-241 waste sites. In 1994, a surface soil sample 
(Sampling Site 2380) was collected west of 200-W-240 and analyzed for semi-volatile organics, metals, 
anions, total petroleum hydrocarbons, and radionuclides. A borehole summary is provided in Table 1. 
Borehole and sample locations are shown on Figure 1. 

Table 1. Sampling Site and Well Location Summary for the 200-W-240 Waste Site 

Location with Respect Depth 
Year Identification to Site (ft) 

1994 Sampling Site 2380 Outside, approx imately 0 
75 ft west 

Unknown A8045 (299-W23-210) Withi n site boundary 100 

Note: Sampling Site 2380 is associated with 2 16-U- 10 and results are not incl uded since they are not representati ve of 
the 200-W-240 waste site. 

Nature and Extent of Contamination: A survey performed in 2009 identified contaminated rabbit feces 
that read approximately 20 rad/hour on contact (corrected rad dose) . In January 2013, a survey of the 
perimeter of this waste site identified contaminated mouse feces with a maximum of 4 mr/hr 
(beta/gamma) and 0.5 mr/hr (gamma) . The feces, located outside the boundary, were properly removed 
the same day they were found . 

Shallow (0 - 4.6 m (0 -15 ft] below ground surface [bgs]): Potential radiological contamination at the 
surface. 

References: 
NA-1205180532. Phipps, Dave. Fw: Downed "SCA" post ings (July 2011) . 

Waste Information Data System General Summary Report for the 200-W-240 Waste Site . 

D-260 



t?";; - - $rt~ 

- Facility 

- Road 

O 10 20 JO m 

O 2S 50 75 100 ft 

ID = identification 

DOE/RL-2010-49, REV. 0 

I 

Surface Only I I Category: Shallow -

A7730 
• 

A7885 
• 200-W-T 

f!l~· 
f.L..,_ 

HS0053 

Hsoo,.t 

200-W-240 

200-W-241 
-r 

ii:•j 

2607-YoC 

II 
A8045 

• 

200-W-161 -Pl 

/ 

- 200-W-240 Waste Site Map Figure 1. 

D-261 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-240 Plant: S Plant I Category: Shallow - Surface Only I 

This page intentionally left blank. 

D-262 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-241 Plant: S Plant Category: Shallow - Surface I 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Contaminated Tumbleweed Fragment Areas West of 
Cooper Ave. 
Contamination Migration 
200 West 
200-WA-1 
Not applicable 
Not applicable 

Waste Site Location and Physical Description: The 200-W-241 waste site includes two areas that 
contain contaminated tumbleweeds and contaminated tumbleweed fragments. One area surrounds 
several Conex boxes and one is located on the north side of the MO-027 trailer. A large posted 
contamination area extends northward from the MO-633 trailer, into the vacant property. 
Tumbleweeds are visible beneath the MO-633 trailer. The 200-W-241 waste site is located on the west 
side of Cooper Ave., west of the 242-S Evaporator building (Figure 1). 

Waste Site Coordinates: 
E-566686.456566 N-134624.199197 

Site Dimensions: 
Site Length: 30.5 m (100 ft) Site Width : 30.5 m (100 ft) 
These are the dimensions of the largest extents of the irregularly-shaped waste site. 

Site Posting: The waste site is posted with Contamination Area signs . 

Site History 

Release Summary: In 2011, the area was recognized as an area that was often re-contaminated from 
biological vectors . Contaminated tumbleweed fragments have been identified in this area, possibly due 
to the Tank 241-S-102 spill. 

The type of waste and the volume of waste released at the 200-W-241 waste site are not specified . 
Therefore, no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 
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Previous Site Characterization 

Site Characterization Summary: Global Positioning System surveys were performed in September 2011 
to define the boundaries of the 200-W-240 and 200-W-241 waste sites. It is unclear if the site is 
routinely surveyed or monitored, as no survey results or sample data analyses are provided. If surveys 
do occur, their frequency is not specified. 

Nature and Extent of Contamination: No data are available for this site. Release history is poorly 
defined. 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination at the 
surface. 

References: 
NA-1205180532. 2011. Phipps, Dave. Fw: Downed "SCA" postings. July. 

Waste Information Data System General Summary Report for the 200-W-241 Waste Site . 
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I Site: 207-S 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit {OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate I 

Reduction-Oxidation (REDOX) Retention Basin, 
207-S Retention Basin 
Retention Basin 
S Plant Area 
200-WA-1 
200-CW-2 
1951 to April 1954 

Waste Site Location and Physical Description: The 207-S waste site is located west of the 
222-S Laboratory Building and north of 10th Street (Figure 1). The site is a Retention Basin with an 
associated Overflow Tank and piping. The Basin was a 39.6 m by 39.6 m (130 ft by 130 ft) concrete 
structure with 25 cm (10-in.) thick walls, and a 20.3 cm (8-in.) thick floor (Figure 2) . The overflow tank 
was 1.7 m (5.5 ft) high with 0.48 cm (3/16-in.) steel walls, and was located at in the north and center 
end of the basin, just within the north basin wall . A 61 cm (24-in .) vitrified clay pipe roughly 610 m 
(2,000 ft) in length carried waste water into and out of the overflow tank. The concrete floors and walls 
of the basin were found to be grossly contaminated and subsequently filled with dirt to prevent 
contamination from spreading. In June 1975, the soil was treated with herbicides and covered with an 
additional 23 cm (9 in .) of gravel to prevent radioactive weed growth. The most recent surface 
stabilization effort at this basin occurred in 1993. 

Waste Site Coordinates: 
E-566978.44077 

Site Dimensions: 
Site Length : 39.6 m (130 ft) 
Site Width: 39.6 m (130 ft) 
Site Area: 1,570 m2 (16,900 ft 2) 

N-133891.93441 

Site Depth : 2.06 m (6.75 ft) 
Cover Thickness: 0.45 to 0,60 m (1.5 to 2.0 ft) 

Related Site Structure{s): The basin is associated with the 202-S Facility, the 216-S-16 and S-17 Ponds, 
UPR-200-W-13, UPR-200-W-15, UPR-200-W-95, 241-S/SX Tank Farm, UPR-200-W-114, and 
200-W-152-PL. 

Site Posting: The basin is posted as an Underground Radioactive Material Area (URMA), and is 
surrounded by concrete marker posts and URMA signs. 

Site History 

Release Summary: No estimated release volume is presented in the Waste Information Data System 
(WIDS) for this waste site. The basin received process cooling water and steam condensate from the 
202-S Building via the 200-W-152-PL, a 61 cm (24-in.) diameter and 610 m (2,000-ft) long vitrified clay 
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I Site: 207-S Area: S Plant Category: Intermediate I 

pipeline. The water was released via the 200W-152 PL pipeline into the 216-5-16 and 216-5-17 ponds. 
Several coil leaks within the 202-5 Building caused contaminated effluent to be released into the basin . 
The first leak discussed in WIDS occurred in October 1952. An unplanned release (UPR) of liqu id or 
steam waste occurred due to a steam coil failure in the REDOX D-12 Waste Concentrator, causing gross 
contamination of the process cooling water. 

In November 1952, a UPR of liquid or steam waste resulted from a leak in the oxidizer vessel (H-4) steam 
coil at the REDOX Facility caused further gross contam ination within the basin . 

In 1993, the basin was backfilled with contaminated soil from a soil contamination area located east of 
241-5/SX Tank Farm (UPR-200-W-114). The soil at this UPR site contained contaminated specks from the 
241-5/SX Tank Farm operations. The 207-S Basin was then covered with an additional 46 - 61 cm 
(18 - 24 in .) of uncontaminated backfill to meet the approximate grade level of the surrounding area. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Radionuclide content unknown. 

Previous Site Characterization 

Site Characterization Summary: The November 1952 UPR resulted in contamination measuring 
between 2 to 200 mr/hr at 5 cm (2 in.) for the processing cooling header; and 80 mrep/hr, including 
40 mr/hr to 250 mrep/hr and 70 mr/hr readings approximately 1.5 m (5 ft) above the cooling water 
condensate. 

A radiation survey conducted on September 4, 1981, reported maximum readings of 9,000 cpm on 
blowing tumbleweeds measured inside the basin . 

No soil or recent geophysical log data are available. 

Nature and Extent of Contamination: 

The characteristics and volume of waste discharged to the basin are unknown. The concrete floors and 
walls of the basin were contaminated, and at least some of the soil used to backfill the basin was 
contaminated . Up to 0.6 m (2 ft) of clean soil covers the site . Deeper soil could be contaminated if 
discharged liquids leaked through the basin and infiltrated the underlying soil. The approximate depth 
to groundwater is 65.8 m (216 ft) below ground surface (bgs) . 

References: 
H-2-5541 (drawing), 1989, Structural Steel Elevations & Section2 1953 Extension to Power House, Rev. 2, 

General Electric Company, Richland, Wash ington. 
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HW-83718, 1964 (public release 1999), 200 Areas Disposal Sites for Radioactive Liquid Wastes, General 

Electric Company, Richland, Washington. Available at: 

http://pdw.hanford.gov/ a rpir /index.cfm/viewDoc ?access ion=0081061H. 

WIDS General Summary Report for the 207-S Waste Site. 
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I Site: 207-S Area: S Plant Category: Intermediate 
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I Site: 216-S-1 &2 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: S Plant 

216-S-5 Crib, 216-SL-1&2 
Crib 

Current Operable Unit (OU) Assignment: 
$-Plant Area 
200-WA-1 
200-LW-2 Former OU Assignment: 

Service Oates: January 1952 to January 1956 

Category: Deep / 

Waste Site Location and Physical Description: The 216-S-1&2 Cribs are located east of the 241-SX Tank 
Farm, and southeast of the 241-5-151 Diversion Box (Figure 1). The site contains two open-bottomed 
wooden crib boxes and associated piping set in a gravel lined trench covered with backfill 
(Figures 2 and 3). The cribs are connected in series, with a buried pipe conveying overflow from the 
S-1 Crib to the S-2 Crib. 

Waste Site Coordinates: 
Lon-566979.43753 

Site Dimensions: 
Site Length : 27.4 m (90.0 ft) 
Site Width: 12.2 m (40.0 ft) 
Site Area: 334 m2 (3,595 ft2) 

Lat-134261.11720 

Site Depth: 10.7 m (35.0 ft) 
Cover Thickness: 1.8 m (6 ft) of overburden 

Related Site Structure(s): The 216-5-1&2 Crib site is associated with the 241-S-151 diversion box, 
200-W-137-PL pipeline, and the 216-S-7 Crib. 

Site Posting: The cribs are located within a common radiologically posted area. The area is marked and 
posted with Underground Radioactive Material Area (URMA) and Cave-in Potential signs. There is a 
second, smaller posted URMA that borders well 299-W22-11 and the cribs on their southern end (see 
Site Characterization Summary for further discussion) . 

Site History 

Release Summary: The 216-S-1&2 Cribs were active from January 1952 to January 1956. The cribs were 
used for the subsurface distribution of cell drainage from the D-1 Receiver Tank and process condensate 
from the D-2 Receiver Tank in the 202-5 Building. The liquid waste contained nitrate, aluminum nitrate, 
nitric acid, and sodium, and had a pH of 2.1. The waste was discharged to the cribs in batches, with 
10 batches discharged per day on average. Each batch contained approximately 19,000 L (4,940 gal) of 
process effluent. Over their lifetime, the cribs received l.6E+07 L (4.3E+07 gal) of process effluent 
containing approximately 750,000 Curies of mixed fission products . 

Volume Discharged: l.6E+07 L (4.3E+07 gal) (see Figure 4) . 
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Pore Volume Discharged: 1.6E+07 L/ (188 ft x 3,595 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 2.8 

Waste Inventory: Table 1 presents the waste inventory for the 216-S-1&2 Cribs . 

Table 1. Waste Inventory: Radionuclide Content 216-S-1 &2 Waste Site 

Contaminant Mass (from discharge data) 

Pu 1,200 g 

Beta 750,000 Ci 

Sr-90 3,000 Ci 

Ru-106 3,000 Ci 

Cs-137 2,500 Ci 

Co-60 10 Ci 

u 2,200 kg 

Source: RHO-CD-673, Handbook 200 Area Waste Sites. 

Previous Site Characterization 

Site Characterization Summary: In August 1955, process vapors and high dose rates were detected by 
the cribs . The source was determined to be a contaminated well cap on test well 207-S-11 (also known 
as well 299-W22-3 ), wh ich is adjacent to the cribs. The well cap was found to have a dose rate of 
4 rad/hr. During sampling, gurgling noises were heard coming from the well. It was decided the well 
casing had fa iled or ruptured, and that process waste was bypass ing the crib soil column and 
penetrating the water column via the rupture . The well was backfilled with sand upon this discovery and 
the 216-S-1&2 Cribs were deactivated and replaced by the 216-S-7 Crib. The pipeline which fed into the 
cribs was capped at the 241-S-151 diversion box and the waste was redirected to the 216-S-7 Crib. This 
unplanned release was recorded as UPR-200-W-36. 

A number of wells monitor the site, six of which were drilled in 1956 to document the 1955 unplanned 
release (UPR-200-W-36) . Core samples taken from the wells showed cesium-137 (Cs-137) had 
penetrated the upper strata beneath the cribs and that strontium-90 (Sr-90) was present in the 
groundwater. Core samples from another five wells drilled in the area surrounding the cribs in 1966 
found that 90 percent of the Cs-137 and less than 10 percent of the Sr-90 were located between 4.8 m 
(16 ft) to 10 m (33 ft) below the cribs . Samples taken during drilling by the groundwater table had 
1,200 µCi/g of Sr-90. Groundwater samples contained 0.00005 µCi/ml of Sr-90. These findings were five 
times higher than the permissible limit for this contaminant in groundwater. Additional scintillation 
logging and borehole gamma spectrometry were conducted in 1984. Readings of Cs-137 were greatest 
immediately below the crib bottoms, with levels dropping quickly deeper into the soil column. 
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There was no significant variation between the 1984 gamma activity profiles and the profiles taken 
in 1958. 

Since deactivation, work has occurred to stabilize and characterize the waste site. The site's ground 
surface was stabilized in 1994. In add it ion, the site is kept free of vegetat ion due to the discovery of 
contaminated weeds growing in the site in September 2000, which were subsequently removed. A site 
walkdown of the area on January 9, 2001, lead to the discovery of a 6 m by 3 m (20 by 10 ft) URMA 
bordering the southern edge of the cribs. In addition, visual and radiological surveys occur annually, and 
several groundwater monitoring wells monitor the site. 

Spectral gamma (SGLS), high rate logging, neutron moisture, and passive neutron data are available 
from two boreholes, C6554 and (6835, installed in 2008. 

Borehole and data summaries are presented in Tables 2 and 3, below. Borehole locations are shown in 
Figure 1. 

Groundwater wells associated with 216 S 1&2 (299-W22-1, 299-W22-2, 299-W22-11, 299-W22-18, 
299-W22-31, and 299-W22-36) had detections above drinking water standards for nitrate and 
radionuclides (Cs-137, Sr-90, technetium-99, and tritium). Nitrate concentrations were first measured at 
22,000 µg/L in 1957, were as high as 1.6 million µg/L in 1958, and were last measured at 23,500 µg/L in 
2001. For radionuclides, Cs-137 was initially measured at 740 pCi/L in 1956, was 1,000 pCi/L in 1962, and 
was not detected when last measured in 2000. Strontium-90 was first measured at 200 pCi/L in 1956, 
was as high as 36,000 pCi/L in 1975, and was last measured at 2.03 pCi/L in 2001. Technet ium-99 
concentrations in 1988, 2000, and 2001 ranged between 62.5 pCi/L and 1,160 pCi/L in 2000. Tritium 
results ranged from nondetect to 12 million pCi/L, with the highest concentration detected in 1962. The 
tritium concentration was 18,200 pCi/L in 2001. 

Year 

2008 

2008 

GPL = geophysical log 
ID = identification 

Table 2. Borehole Summary 216-S-1 &2 Waste Site 

Location with Respect 
Borehole ID to Site 

C6554 Inside S-1 Crib 

C6835 Inside S-2 Crib 
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Table 3. Geophysical Logging Summary 216-S-1&2 Waste Site 

Interval 
(bgs) Method Borehole Depth(ft) Contaminant Max Concentration* 

0 - 15 SOLS and C6554 0 to 15 Cs-137 ~1 pCi/g 
HRLS 

SOLS and C6835 0 to 15 Cs-137, < l pCi/g at 3 - 4 ft bgs 
HRLS 

>15 SOLS and C6554 15 to 74 Cs-137 2,000,000 pCi/g 
HRLS 

SOLS and C6835 15 to 45 Cs-137 ~10,000,000 pCi/g at 
HRLS 38 ft bgs 

*Max concentrations estimated from Stoller logs (Figures 5 through 8). 

bgs below ground surface 
HRLS high rate logging system 
SGLS spectral gamma logging system 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [Oto 15 ft] below ground surface [bgs]): Bottom of cribs is 10.3 m (34 ft) bgs; 
however, the top of gravel fill is 3 m (10 ft) bgs. See Figure 3. Riser was present. Stoller logs (Figures 5 
through 8) show some evidence of contamination above 4.6 m (15 ft) bgs. At borehole C6554, Cs-137 
was detected throughout the borehole. The geophysical log report (HGLP-LDR-323, C6554 Log Data 
Report) notes that contamination may reside on the inside of the steel casing in unknown amounts and 
activity. No soil data are available to evaluate contaminant concentrations in shallow soil. Based on 
existing information, the soil could be contaminated. 

Deep (>4.6 m (>15 ft]) bgs: 
An estimated 2.8 pore volumes of liquid were discharged to the cribs at a depth of about 7.3 m 
(24 ft) bgs. Boreholes extended to 19.8 m (65 ft) (C6554) and 13.7 m (45 ft) (C6835) showed maximum 
radiation concentrations between 10.7 -12.2 m (35 -40 ft) bgs (Figures 5 and 7). The maximum 
concentration was measured at approximately 20 million pCi/g at 11.3 m (37 ft) bgs (C6554). The depth 
to groundwater is approximately 68 m (223 ft) bgs. 

References: 

DOE/Rl-2007-02-VOLII-ADD5, 2008, Site-Specific Field-Sampling Plans for 216-A-5 Crib and 

216-5-1&2 Cribs, 200-PW-2/4 Operable Unit: (Addendum 5), Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw. ha nford .gov/ a rpir /index. cfm/viewDoc ?accession=080416013 7. 

EPA, 1983, Staff Site Visit, Tour/Data Book, Volume 2, Section L, p. 15. 

HGLP-LDR-323, 2009, C6554 Log Data Report, Rev. 0, Stoller Hanford Office, Richland, Washington. 
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Source: DOE/RL-2007-02-VOLII-ADD5 , Site-Specific Field-Sampling Plans/or 216-A-5 Crib and 216-S-l &2 Cribs, 
200-PW-2/4 Operable Unit: (Addendum 5), Figure AD5-6. 

ote: Produced from best avai lable copy. 

Figure 2. 216-S-1 &2 Crib Plan View 
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CONSTRUCTION: 12.2 by 27 .4 m (40 by 90 ft) (each 
individualcribi l. l m2 [12 ft2l). Depthofcrib i 10.4m 
(34 ft) . Side lope i 1: 1. 

IOIIIOi "'" •••an• 
216-S- l & 2 

LOt«;ITIIJINAL SECTION 

Sources: DOE/RL-2007-02-VOLI I-ADDS, Site-Specific Field-Sampling Plans for 216-A-5 Crib and 216-S-l &2 Cribs, 
200-PW-2/4 Operable Unit: (A ddendum 5), Figure ADS-6. (Top figure.) 
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Note: Produced from best ava ilable copy. 

Figure 3. 216-S-1&2 Crib Cross Sections 
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Figure 9. Estimated Stratigraphy at 216-S-1&2 Cribs 
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I Site: 216-S-4 Area: S Plant 

Site Description 

Alternate Site Identification: 216-S-7, 216-S-4 Sump 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 

French Drains or Crib UN-216-W-1 
S Plant Area (200 W Ponds Area) 
200-WA-1 

Former OU Assignment: 
Service Dates: 

200-MG-1, 200-PW- 4 

August 1953 to August 1956 

Category: Deep I 

Waste Site Location and Physical Description: The 216-S-4 waste site is located east of the 
216-U-1 Pond and northwest of the 216-S-21 Crib (Figure 1). The site is constructed of two vertically 
buried metal culvert pipes. The culverts are rock-filled, 6.1 m (20 ft) long and connected in series (see 
Figure 2 and drawing H-2-44511, Sheet 47, Area Map 200 West "S" Plant Facilities) . The site received 
liquid from the Tank 241-S-101 and 241-S-104 condensers via an aboveground pipe. The site operated 
from August 1953 to August 1956. The site was retired when the Tank 241-S air condensers were 
reactivated . The site was deactivated by removing the aboveground piping in the tank farm to the units. 

Waste Site Coordinates: 
Lon-566549.25301 

Site Dimensions: 
Site Length: Not applicable 
Site Width: 0.9 m (2 .5 ft) 
Site Area: 14.6 m2 (157 ft2) 

Lat-134456.60475 

Site Depth : 6.6 m (21.8 ft) 
Cover Thickness: 0.3-0.6 m (1-2 ft) 

Related Site Structure(s): The site is associated with the condensers on Tanks 241-S-101 and 241-S-104 
located inside the 241-S Tank Farm. 

Site Posting: The site was marked and posted with Underground Radiological Material Area signs 
following interim surface stabilization work in 1991. Document RHO-CD-673, Handbook 200 Areas 
Waste Sites, states that the marker "216-S-4 Crib" appears to have been placed 37 m (40 yd) too far 
south of the site. 

Site History 

Release Summary: From August to September 1953, the site received condensate and cooling water 
effluent contaminated with chemical nitrate from the Tank 241-S-101 and 241-S-104 condensers . Both 

condensers are located within the 241-S Tank Farm . From September 1953 to August 1956, only cooling 

water was sent to the site, as the condensate waste was routed to the 216-S-3 Crib. According the 

Waste Information Data System (WIDS) summary, the chemical component of this waste was nitrate. 

Volume/Mass Discharged: 1,000,000.00 L (264,172 gal) (estimated). 
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Pore Volume Discharged: 1E+06 L/ (194 ft x 157 ft2 

/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 3.9 

Waste Inventory: Radionuclide data not available per RHO-CD-673: "Data not available. Assumed to be 
low level contamination." 

Previous Site Characterization 

Site Characterization Summary: Interim surface stabilization work in 1991 covered the 216-5-4 waste 
site with clean backfill material. Two site hazards are listed for this site. On October 13, 1997, the site 
was listed as a potential hazard due to the presence of chemicals. The site was listed on July 22, 1998, as 
being at risk of collapse. Visual and surface radiological surveys are performed at this site. However, no 
details are provided regarding survey frequency or survey results . No soil or geophysical log data are 
available. 

Nature and Extent of Contamination: No data are available to evaluate shallow or deep soil 
contamination . Based on existing information, the soil could be contaminated by former discharge of 
contaminated condensate and cooling water effluent. An estimated 3.9 pore volumes of liquid 
containing nitrates and radionuclides were discharged to the sumps (culverts), indicating contamination 
could extend to groundwater (65.8 m (216 ft] below ground surface [bgs]). While most of the 
contamination is likely to be present beneath the sumps from approximately 6.1 m (20 ft) bgs, shallow 
soil beneath the stabilization cover could be contaminated if the sumps backed up and overflowed. 

References : 

H-2-44511 (drawing), 1973, Area Map 200 West "S" Plant Facilities, Sh. 47, Rev. 3, Atlantic Richfield 

Hanford Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Vadose Zone Hydrogeology Data Package for Hanford Assessments. 

WIDS General Summary Report for the 216-5-4 Waste Site. 
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I Site: 216-S-5 I Area: S Plant I Category: Deep (Similar Site to 216-S-6) I 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

216-S-5 Cavern #1, 216-S-9, 216-S-5:1, 216-S-6 Crib 
(see Related Site Structures section) 
Crib 
S Plant Area 
200-WA-1 

200-SC-1 

March 1954 to September 1957 

Waste Site Location and Physical Description: The 216-S-5 waste site is located outside of the 200 West 
Area perimeter fence, southwest of 207-S Retention Basin, and west of the 216-S-10 Ditch (Figure 1). 
The site consists of a gravel-filled crib and an overflow trench (Figures 1 and 2). The site was originally 
labeled as an underground swamp. The overflow trench south of the crib is bounded on the east and 
west by overflow dikes. The crib is constructed of two lengths of perforated, corrugated metal pipe that 
form a "t" or cross. Interim surface stabilization work has occurred at the site; however, the work 
conducted and/or the depth of any interim covering is not specified in the Waste Information Data 
System (WIDS). 

Waste Site Coordinates: 
Lon-566358.57850 

Site Dimensions: 
Site Length: 64.0 m (210.0 ft) 
Site Width : 64.0 m (210.0 ft) 
Site Area: 4,096 m2 (44,089 ft 2

) 

Lat-133308.21620 

Site Depth : 4.6 m (15.0 ft) 
Cover Thickness : None 

Related Site Structure(s): The 216-S-5 Crib is associated with the 202-S Building, the 207-S Retention 
Basin, Reduction-Oxidation (REDOX) A-2 dissolver and H-4 coils, and the 216-S-6 Crib. Pipelines 
associated with this site include the 200-W-154-PL and 200-W-152-PL. In addition, several site features 
are connected to, and considered part of, the 216-S-5 Crib. These features include the 216-S-5 Overflow 
Pond, and the 216-S-5 Overflow Trench. 

Site Posting: The 216-S-5 Crib is marked and posted with Underground Radioactive Material Area signs . 

Site History 

Release Summary: The 216-S-5 Crib operated from March 1954 to 1957 and was used for the 
subsurface disposal of an estimated volume of 4.10E+09 L (1.10E+08 gal) of acidic, liquid waste 

containing nitrates. The effluent consisted of process vessel cooling water and steam condensate from 

the 202-S Building, which was deposited into the crib through an underground clay pipeline via the 
207-S Retention Basin. 
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The 216-5-5 Crib was constructed as a temporary disposal site for the replacement of the heavily 
contaminated 216-5-17 Pond. In addition, the 216-5-5 Crib was also used for the Segregation Project. 
The Segregation Project routed REDOX effluent with a high potential for contamination to the 
216-5-6 Crib, wh ile effluent with a low contamination potential was sent to the 216-5-5 Crib. 

In September 1955, both the 216-5-5 and 216-5-6 Cribs were operated at rates beyond their capacity 
level. As a result, in 1956 the site was at risk of flooding due to the high volumes of cooling water 
discharged. To prevent flooding, a hole was cut along the top edge of the 216-5-5 Crib to discharge 
overflow cooling water into a trench southwest and adjacent to the crib structure. The overflow rate 
was estimated at 189.2 - 378.6 L (SO - 100 gal) per minute; which represented approximately 5 percent 
of the total flow to the 216-5-5 Crib. The emergency overflow continued throughout the summer of 
1956. In September 1956, the REDOX A-2 dissolver and H-4 coils failed . Contamination readings taken 
along the edge of the crib overflow area increased from 100 mRad/hr to 350 mRad/hr; with several 
areas reading up to 17 rad/hr. The emergency crib overflow pond was used until the 216-5-16 Pond was 
completed in September 1957. 

Volume Discharged: 4.10E+09 L (l.10E+08 gal) (see Figure 3 for more details) . 

Pore Volume Discharged: 4.10E+09 L/ (189 ft x 44,089 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 58 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-S-5 Waste Site 

Contaminant Mass Discharged 

Pu 580 g 

Beta 960 Ci 

Sr-90 130 Ci 

Ru-1 06 30 Ci 

Cs-137 60 Ci 

Co-60 <0.100 Ci 

u 270 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, 
Volume II. 

Previous Site Characterization 

Site Characterization Summary: In 1954, the 207-5 Retention Basin was bypassed due to heavy 
contamination . The basin was later backfilled with soil to prevent contamination migration. 
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The 216-S-5 Crib was deactivated 3 years later by valv ing out and locking the pipeline to the unit. The 
waste was redirected to the 216-S-16 Pond. 

In 1974, action was taken to fill in four "cave-in" depressions at the 216-S-5 Crib. In addition, the surface 
of the 216-S-5 Crib was stabilized in August 1990. The site was mapped using Global Positioning System 
equipment on April 16, 1998. 

Ongoing surveys at this site include groundwater monitoring and visual and radiological surveys. The 
frequency of surveys and their results are not provided in WIDS. Wells 299-W26-1, 299-W26-3, 
299-W26-4, and 200-W26-5 monitor the 216-S-5 Crib. 

Borehole and data summaries are presented in Tables 2 through 4. Borehole locations are shown in 
Figure 1. 

Groundwater wells (216-W26-1, 216-W26-2, 216-W26-6, and 216-W26-7) associated with 216-S-5 and 
216-S-6 Cribs had detections above drinking water standards for hexavalent chromium, nitrate, 
cesium-137 (Cs-137), and strontium-90 (Sr-90) . Hexavalent chromium concentrations were 11 µg/L to 
209 µg/L between 1999 and 2003. Nitrate concentrations were 1,710 µg/L upon first measurement in 
1983, were as high as 135,000 µg/L in 1985 and were last measured at 8,410 µg/L in 2002. Cesium-137 
was detected at 740 pCi/L in 1959 (well 216-W26-1) . Strontium was detected at a concentration of 
960 pCi/L in 1960 (well 216-W26-2) . 

Table 2. Borehole Summary for the 216-S-5 Waste Site 

Year Well/ Borehole ID 

2006 299-W26-I I A8057 

2003 299-W26-6 I A5445 

2006 299-W26-4 I A8059 

2006 299-W26-5 I A8060 

2006 299-W26-3 I A5444 

2010 299-W26-7 / A5446 

2008 C5748 

2008 C5756 

GPL = geophysical log 

ID = identification 

Location with Respect to Site 

Inside crib 

Edge of crib 

Outside - northwest 

Outside - northwest 

Outside - northwest 

Outside - southwest (within overflow area) 

Outside - southwest (within overflow area) 

Outs ide - south west (within overflow area) 

D-293 

Depth 
(ft) 

2- 56 (GPL) 

2 - 209 (GPL) 

2 - 77 (GPL) 

2 - 106 (GPL) 

0 - 188 (GPL) 

3-140 (GPL) 

0 - 99.5 (GPL) 

1 - 69 (3 soi l samples) 
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I Site: 216-S-5 I Area: S Plant I Category: Deep (Similar Site to 216-S-6) I 

Table 3. Geophysical Data Summary (Soil Borehole 216-S-5) 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5445 0 to 5 0.69 pCi/g 5.0 9,679.9 cpm 2 

5 to 10 2.5 pCi/g 8.0 7,483.4 cpm 9 

10 to 15 2 pCi/g 11 6,992.9 cpm 11 

>15 0.5 pCi/g 53 12,056.7 cpm 33 

A8057 0 to 5 12.7 pCi/g 5.0 54,518 .6 cpm 5 

5 to 10 1,594.4 pCi/g 10.0 3,772,820 cpm 10 

10 to 15 1,742.7 pCi/g 15 6,858 cpm 15 

>15 13 ,070.3 pCi/g 18.5 1,221 ,680 cpm 38 

C5741 0 to 5 - pCi/g - 2,681.6 cpm 3 

5 to 10 - pCi/g - 2,537.9 cpm 5 

10 to 15 - pCi/g - 2,409 cpm 14.5 

> 15 - pCi/g - - cpm -

C5748 0 to 5 - pCi/g - 4,421.6 cpm 3.5 

5 to I 0 - pCi/g - 2,458.7 cpm 9.5 

10 to 15 - pCi/g - 2,548.3 cpm 11 

> 15 - pCi/g - 3,498.7 cpm 63 

bgs below ground surface 

ID identificat ion 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C5756) 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Aluminum 6,240,000 µg/kg 3 9,260,000 µg/kg 69 

Am-241 0.18 pCi/g 3 nd - -

Barium 103,000 µg/kg 3 98100 µg/kg 63 

Cadmium - - - 120 µg/kg 63 

Calcium 5,830,000 µg/kg 3 11 ,300,000 µg/kg 63 

Cs-137 2.66 pCi/g 3 nd - -

Chromium 7,910 µg/kg 3 21 ,100 µg/kg 69 

Cobalt 9,170 µg/kg 3 8,270 µg/kg 63 

Copper 12,400 µg/kg 3 16,900 µg/kg 63 

Cyanide - - - 243 µg/kg 63 

Iron 21 ,000,000 µg/kg 3 17,500,000 µg/kg 69 

Lead 5,220 µg/kg 3 12,100 µg/kg 63 

Lithi um 5,030 µg/kg 3 10,500 µg/kg 63 

Magnesium 4,230,000 µg/kg 3 5,340,000 µg/kg 63 

Manganese 387,000 µg/kg 3 389,000 µg/kg 63 

Nickel 8,980 µg/kg 3 15,100 µg/kg 69 

Pu-239/240 0.49 pCi/g 3 nd - -

Potassium 1,170,000 µg/kg 3 1,770,000 µg/kg 63 

Selenium 299 µg/kg 3 298 µg/kg 69 

Strontium 21 ,900 µg/kg 3 29,900 µg/kg 69 

Thall ium 190 µg/kg 3 200 µg/kg 63 

Titaniu m - - - 736,000 µg/kg 69 

Uranium 1,710 µg/kg 3 930 µg/kg 63 

U-233/234 0.16 pCi/g 3 0.27 pCi/g 63 

U-235 0.007 pCi/g 3 0.021 pCi/g 63 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C5756) 

Sample Interval: 0 -15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

U-238 0.1 6 pCi/g 3 0.26 pCi/g 63 

Vanadium 55,300 µg/kg 3 36,500 µg/kg 63 

Zi nc 41 ,800 µg/kg 3 49,800 µg/kg 63 

Note: Samples collected at 3, 63, and 69 ft bgs. 

bgs below ground surface 

nd = nondetect 

Nature and Extent of Contamination: 

Shallow (0-4.6 m [Oto 15 ft] below ground surface [bgs]): The geophysical log (GPL) indicates Cs-137 
in soil within crib increases with depth between 09. - 4.6 m (3 - 15 ft) bgs. 

Deep (>4.6 m [>15 ft] bgs): GPL results indicate Cs-137 in soil within crib increases with depth between 
4.6 - 5.8 m (15 - 19 ft) bgs, then decreases to below detection at 14 m (46 ft) bgs. The lateral extent of 
Cs-137 is defined by below background and nondetect GPL results at the southeast edge of crib outside 
crib to the northwest. Scintillation probe and spectral gamma profiles indicate residual gamma emitters 
to about 9.1 m (30 ft) bgs within the crib footprint . 

Within the crib, shallow and deep soil could be contaminated by direct discharge of waste. The 216-S-5 
and 216-S-6 cribs are considered similar sites because both received cooling water and steam 
condensate from the 202-S Building, and both received similar volumes of waste water. Effluent with a 
high potential for contamination was routed to the 216-S-6 Crib, while effluent with a low 
contamination potential was sent to the 216-S-5 Crib. A comparison of the inventories from each crib 
bears this out. Therefore, the soil data to be collected from the 216-S-6 Crib will be used to characterize 
soil beneath the 216-S-5 Crib. 

Soil could also be contaminated in the overflow area southwest of the crib (Figure 1). Data from soil 
borehole C5756 indicates low-level radiological contamination at 0.9 (3 ft) bgs, and non-detect at 
19.2 and 21 m (63 and 69 ft) bgs (Table 5) . There are no data for the interval between (or below) these 

sample depths. 

The approximate depth to groundwater is 62 .1 m (204 ft) bgs . 
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References: 

H-6-466 (drawing), 1971, Area Map REDOX Pond Area, Sheet 7, Rev. 0, Atlantic Richfield Hanford 
Company, Richland, Washington. 

WIDS General Summary Report for the 216-5-5 Waste Site. 
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Figure 2. 216-S-5 Crib and Overflow Trench 
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Figure 3. Waste Volumes Discharged into the 216-S-5 Crib in Liters Per Year 
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I Site: 216-S-6 Area: S Plant 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 

Current OU Assignment: 
Former OU Assignment: 
Service Dates: 

DOE/RL-2010-49, REV. 0 

Category: Deep (Representative Site to 216-S-5) I 

216-S-6 Cavern #2 216-S-5 Crib, 216-S-13 Crib 
(see Related Site Structures section) 
Crib 
S Plant 
200-WA-1 
200-SC-1 
November 1954 to July 1972 

I 

Waste Site Location and Physical Description: The 216-S-6 waste site is located outside the 200 West 
Area perimeter fence, northwest of the 216-S-5 Crib, and north of the 216-S-17 Pond (Figure 1). The site 
consists of a gravel-filled square-shaped pit, with corrugated metal perforated piping running through 
the center. Six pipes branch off at perpendicular angles to the main pipe. The site is covered by an 

unspecified amount of backfill. 

Location relative to the 216-S-5 waste site is shown in Figure 2. 

Waste Site Coordinates: 
Lon-566216.68745 

Site Dimensions: 
Site Length: 64.0 m (210 ft) 
Site Width: 64.0 m (210 ft) 
Site Area : 4,096 m2 (44,088 ft 2

) 

Lat-133591.79297 

Site Depth: 4.6 m (15 ft) 
Cover Thickness: None 

Related Site Structure(s): The 216-S-6 Crib is associated with the 202-S Building, the 207-S Retention 
Basin, and the 216-S-5 Crib. Pipelines associated with this site include 200-W-153-PL, 200-W-155-PL, and 
200-W-156-PL. In addition, the 2904-S-171 control structure was built to measure and regulate flow of 
process waste being routed to the 216-S-6 Crib. 

Site Posting: The 216-S-6 Crib is marked and posted with Underground Radioactive Material Area signs . 

Site History 

Release Summary: The 216-S-6 Crib began operation in November 1954, and was constructed as part of 

the Segregation Project. The Segregation Project routed Reduction-Oxidation effluent with a high 

potential for contamination to the 216-S-6 Crib, while effluent with a low contamination potential was 
sent to the 216-S-5 Crib. The 216-S-6 Crib received an estimated 4.50E+09 L (l.20E+09 gal) of liquid 

waste during its operational lifetime. 
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The 216-5-6 Crib was used for the subsurface disposal of process vessel cooling water and steam 

condensate from the 202-5 Building. The waste was deposited into the crib through underground 

pipelines 200-W-153-PL, 200-W-155-PL, and 200-W-156-PL, via the 207-5 Retention Basin . 

From June to July 1967, production operations were shut down and the 202-S Building was put on 

standby. After July 1967, the waste site received the steam co~densate from the D-12 and D-14 waste 

concentrators in the 202-S Building. The waste was low in salt, neutral to basic, and contained nitrates. 

In September 1955, both the 216-5-5 and 216-5-6 Cribs were operated at rates beyond their capacity 

level. Interim relief was provided by blading off the corner of the 216-5-6 Crib and excavating a run-off 

trench. The overflow was considered a better option than allowing the crib to flood and damage the 

roof seal. No contamination problems were noted in the overflow area in 1955. 

Volume Discharged: 4.50E+09 L (1.20E+09 gal) of process vessel cooling water and steam condensate 
(Figure 3). 

Pore Volumes Discharged: 4.50E+09 L/ (188 ft x 44,100 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 64 

Waste Inventory: Waste inventory information for the 216-5-6 waste site is provided in Table 1. 

Table 1. Waste Inventory Radionuclide Content for 
the 216-S-6 Waste Site 

Contaminant Mass Discharged 

Pu 470 g 

Beta 530 Ci 

Sr-90 410 Ci 

Ru-106 130Ci 

Cs-1 37 210 Ci 

Co-60 2.9 Ci 

u 270 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, 
Volume II. 
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Previous Site Characterization 

Site Characterization Summary: The 216-S-6 Crib was stabilized in September 14, 1990. Ongoing surveys 
at this waste site include borehole characterization and annual visual and radiological surveys . The 
results of the surveys are not provided in the Waste Information Data System (WIDS) . Characterization 
borehole (C6174) was drilled in this crib in 2008. The site was mapped using Global Positioning System 
equipment on April 16, 1998. 

Borehole and data summaries are presented in Tables 2, 3 and 4. Borehole locations are shown in 

Figure 1. 

Groundwater wells (216-W26-l, 216-W26-2, 216-W26-6, and 216-W26-7) associated with the 216-S-5 
and 216-S-6 Cribs had detections above drinking water standards for hexavalent chromium, nitrate, 
cesium-137, and strontium-90. Hexavalent chromium concentrations were 11 µg/L to 209 µg/L between 
1999 and 2003. Nitrate concentrations were 1,710 µg/L upon first measurement in 1983, were as high 
as 135,000 µg/L in 1985, and were last measured at 8,410 µg/L in 2002. Cesium-137 was detected at 
740 pCi/L in 1959 (well 216-W26-1) . Strontium-90 was detected at a concentration of 960 pCi/L in 1960 
(well 216-W26-2) . 

Table 2. Borehole Summary for the 216-S-6 Waste Site 

Location with Respect Depth 
Year Well / Borehole ID to Site (ft) 

1977 299-W26-2 I A8058 Outside crib 92 (GPL) 

2006 299-W26-51 / A8061 Inside crib 106 (GPL) 

2008 C6174 Inside crib 99 (GPL) 

2008 C6174 Inside crib 3 - JOO (9 so il samples) 

GPL geophys ica l log 
ID identification 
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Table 3. Geophysical Log Summary for the 216-S-6 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A8061 0 to 5 - pCi/g - - cpm -

5 to 10 - pCi/g - - cpm -

10 to 15 1,784.2 pCi/g 15 8,053.3 cpm 15 

>15 4,107.8 pCi/g 17 11 ,227,500 cpm 45 

C6174 0 to 5 0.2 pCi/g 1.0 13,526.6 cpm 3 

5 to 10 - pCi/g - 1,929,820 cpm 10 

10 to 15 812.8 pCi/g 10 17,736.5 cpm 15 

>15 14,015 pCi/g 16.5 2,004,380 cpm 18 

bgs below ground surface 
ID identification 
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Table 4. Soil Maximum Detection Summary for the 216-S-6 Waste Site (Soil Borehole C6174) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Am-241 15 pCi/g 9 273 pCi/g 17.5 

Arsenic 3,090 µg/kg 5 3,930 µg/kg 100 

Beryllium 270 µg/kg 9 290 µg/kg 100 

Cadmium 130 µg/kg 5 130 µg/kg 17.5 

Cs-137 3.71 pCi/g 9 7,620 pCi/g 17.5 

Chromium 7,540 µg/kg 9 29,000 µg/kg 17.5 

Copper 11 ,400 µg/kg 9 18,300 µg/kg 17.5 

Di-n-butylphthalate 340 µg/kg 9 690 µg/kg 47.5 

Hexavalent Chromium nd - - 270 ~Lg/kg 47.5 

Lead 4,760 µg/kg 9 5,550 µg/kg JOO 

Manganese 316,000 µg/kg 9 361,000 µg/kg 31.7 

Mercury 50 µg/kg 5 - - -

Methylene Chloride nd - - 2.2 µg/kg 17.5 

Np-237 0.01 2 pCi/g 9 0.58 pCi/g 25.2 

Nickel 8,810 µg/kg 9 21,700 µg/kg 17.5 

Ni-63 nd - - 46.4 pCi/g 25.2 

Pu-238 1.4 pCi/g 9 20 pCi/g 17.5 

Pu-239/240 75 pCi/g 9 1,000 pCi/g 17.5 

K-40 16. 1 pCi/g 5 19.4 pCi/g 85.1 

Ra-226 0.738 pCi/g 5 0.704 pCi/g 85.1 

Ra-228 0.87 pCi/g 5 1.08 pCi/g 70 

Selenium 320 µg/kg 9 380 ~tg/kg 17.5 

Sulfide 28,200 µg/kg 9 38,700 µg/kg 25.2 

Thallium 269 µg/kg 9 146 µg/kg 17.5 

Th-228 0.828 pCi/g 5 2.62 pCi/g 31.7 
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Table 4. Soil Maximum Detection Summary for the 216-S-6 Waste Site (Soil Borehole C6174) 

Sample Interval: 0- 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Th-230 0.877 pCi/g 5 1.14 pCi/g 70 

Th-232 1.15 pCi/g 5 0.887 pCi/g 100 

Total beta radiostrontium - nd - 6,600 pCi/g 25.2 

Total petroleum hydrocarbons - nd - 5,600 µg/kg 85.1 
di esel 

Tritium nd - - 0.0895 pCi/g 25.2 

U-233/234 0.19 pCi/g 9 3.1 pCi/g 31.7 

U-235 0.011 pCi/g 5 1.4 pCi/g 25 .2 

U-238 0.22 pCi/g 9 2.6 pCi/g 25.2, 31.7 

Zinc 34400 µg/kg 9 37,600 pCi/g 31.7 

nd nondetect 

Nature and Extent of Contamination: 

Soil data were collected from one soil borehole conducted to 30.1 m (99 ft) below ground surface (bgs) 
inside the crib site. Of the nine soil samples analyzed, two were from the top 4.6 m (15 ft) . 

Shallow (O - 4.6 m [O -15 ft] bgs): Geophysical log (GPL) and soil sample results indicate the presence of 
chemical and radiological constituents in shallow soil within crib. Concentrations increase with depth. 

Deep(> 4.6 m [>15 ft] bgs): GPL and soil results indicate the presence of chemical and radiological 
constituents in soil beneath the crib, with the highest concentrations occurring between 4.6 and 5.3 m 
(15 and 17.5 ft) bgs (base of crib) . Concentrations decrease to below background levels at approximately 
18.6 m (61 ft) bgs for most constituents, although elevated radium and potassium-40 are elevated in 
samples collected at 26 m (85 ft) bgs. The approximate depth to groundwater is 61.9 m (203 ft ) bgs. 

References: 
DOE/RL-2007-02-VOL I-ADD 1, 2008, Site-Specific Field-Sampling Plans for the 216-5-5, 216-S-6, 

216-T-36, 216-8-55, 216-A-37-2, and 216-A-30 Cribs in the 200-SC-1 Operable Unit 

(Addendum 1), Rev. 0, U.S. Department of Energy, Richland Operations Offi'ce, Rich land, 
Washington . 

WIDS General Summary Report for the 216-5-6 Waste Site. 
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Figure 2. 216-S-5 and 216-S-6 Cribs Data-Collection Locations 
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Site: 216-S-6 

Depth 

DOE/RL-2010-49, REV. 0 

Area: S Plant Category: Deep (Representative Site to 216-S-5) 
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Note: Produced from best avai lable copy. 

Figure 4. 216-S-6 Crib Stratigraphy 
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I Site: 216-S-7 

Site Description 

Alternate Site Identification: 
Site Type: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant 

216-S-7 Crib 
Crib 216-S-15 
200-WA-1 
200-PW-2 
January 12, 1956, to July 1965 

Category: Deep I 

Waste Site Location and Physical Description: The 216-5-7 waste site is located north of 10th Street and 
northwest of the 202-S Building (Figure 1). The site consists of two wooden cribs measuring 4.9 m2 

(16.1 ft2) and 1.6 m2 (5 .2 ft2) (see Figures 2 and 3). Both crib boxes are located in the same excavation 
pit, and are spaced 15.3 m (SO ft) from each other, center to center. The boxes are set in a layer of 
gravel and covered with backfill. A pipe connected the two cribs allowed for the waste entering the site 
to be equally distributed between both cribs. Each crib box had two risers that extended to the surface. 
The depth of overburden is 4.5 m (14.6 ft) . 

Waste Site Coordinates: 
Lon-567168.28122 

Site Dimensions: 
Site Length: 30.5 m (100.0 ft) 
Site Width: 15.3 m (50.0 ft) 
Site Area: 467 m2 (5,000 ft2) 

Lat-134176.49220 

Site Depth : 6.6 m (21.8 ft) 
Cover Thickness: Overburden is 4.5 m (14.6 ft) 

Related Site Structure(s): The 216-S-7 Cribs are associated with the 202-5 Building, Reduction-Oxidation 
(REDOX) D-1 and D-2 receiver tanks, 240-S-151 diversion box, and the 200-W-138-PL pipeline. 

Site Posting: The 216-5-7 Cribs are marked and posted with Underground Radioactive Material Area and 
Cave-In Potential signs. 

Site History 

Site Summary: The 216-S-7 Cribs were constructed as a replacement to the 216-51 and 5-2 Cribs. From 
January 12, 1956, to April 12, 1959, the Cribs were used for the subsurface disposal of REDOX cell 

drainage from the D-1 receiver tank, process condensate from the D-2 receiver tank, and condensate 
from the H-6 condenser in the 202-5 Building. The site was used for the disposal of D-1 and D-2 waste 

until July 1965. However, the site stopped receiving the H-6 waste material after a buildup of beta 

activity was reported . The H-6 waste was redirected to the underground waste storage tanks for 

disposal after the jumper charges were finished on April 12, 1959. The liquid wastes disposed at this site 

contained chemical waste in the form of nitrate, aluminum nitrate, nitric acid, and sodium . 

The Site was retired in July 1965, when it reached the set radionuclide disposal limit. The site was 

deactivated by capping the pipeline that fed the Cribs at the northwest corner of the 202-5 perimeter 
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. fence. After capping, the D-2 waste was redirected to the 216-S-9 Crib, while the D-1 waste was 

concentrated and deposited into the underground storage tanks. 

Interim stabil ization act ivit ies have occurred at this site in 1975, 1992, and 2004. In August 1975, the 
aboveground piping was removed and the leftover piping was blanked beneath the surface. In addit ion, 
several sink holes were filled and the ground su rface was graded above the cribs . Add itional su rface 

stabilization work occurred in 1992, when another 0.61 m (2 ft) of clean dirt was deposited at t he site. 

Volume Discharged: 3.90E+08 L (103E+06 gal) of cell drainage and process condensate (Figure 4). 

Pore Volume Discharged: 3.90E+08 L/ (209 ft x 5,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 44 

Waste Inventory: REDOX cell drainage from t he D-1 receiver tank, process condensate from the D-2 
receiver tank, and condensate from the H-6 condenser in 202-S Bu ilding. The waste inventory fo r the 
216-S-7 waste site is provided in Table 1. 

Table 1. Waste Inventory Radionuclide Content for 
the 216-S-7 Waste Site 

Contaminant Mass Discharged 

Pu 440 g 

Beta 280,000 Ci 

Sr-90 3100 Ci 

Ru-106 1500 Ci 

Cs-137 1500 Ci 

Co-60 25 Ci 

u 2,600 kg 

Source: RHO-CD-673, Ha11dbook 200 Areas Waste Sites, 

Vo lume II. 

Previous Site Characterization 

Site Characterization Summary: In 1965, two wells (A7837 and A7838) were drilled at the cribs to 

document the amount of radionuclide act ivity and spread beneath the surface. Two more wells were 

drilled in 1966: A7851 and A7852. See Figure 1 for well locations. Core samples from well A7852 

revealed a maximum of 13 microcuries per gram for cesium-137 (Cs-137) and 2.7 microcuries per gram 

of strontium-90 (Sr-90) at 6.4 m (21 ft) beneath the surface. 
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In November 2004, the drilling for characterization borehole C4557 began. The borehole was finished 

and deactivated in January 2005. The well was drilled to 69.0 m (226.5 ft) below ground surface and a 

Downhole Spectral Gamma-Ray Logging System was used to identify and document the distribution of 

radionuclides . Sample analyses from four soil samples showed a maximum concentration of 

20,000 pCi/g Cs-137 at 7.6 m (25 ft) below ground surface (Table 4) . 

Ongoing surveys at this site include groundwater monitoring and annual radiological surveys. The well 

monitoring and radiological survey results are not provided in the Waste Information Data 

System (WIDS) . 

Borehole and data summaries are presented in Tables 2, 3 and 4. Borehole locations are shown in 

Figure 1. 

Groundwater wells (299-W22-12, 299-W22-13, 299-W22-14, and 299-W22-14P) associated with the 

216-S-7 waste site had detections above drinking water standards for nitrate and radionuclides (Cs-137, 

Sr-90, and tritium) . Nitrate concentrations were first measured at 1,000 µg/L in 1957, were as high as 

710,000 µg/L in 1975, and were last measured at 2,500 µg/L in 1993. Cesium-137 was initially measured 

at 740 pCi/L in 1956, was at its highest level of 1,000 pCi/L in 1962, and was 0.6 pCi/L when last 

measured in 1990. Strontium-90 was initially measured at 70 pCi/L in 1956, was at its highest level of 

5.7 million pCi/L in 1957, and was last measured at 0.177 pCi/L in 1990. Tritium was first measured at 

200 million pCi/L in 1962 (its highest level) and was last measured at 15,600 pCi/L in 1993. 

Table 2. Borehole Summary for the 216-S-7 Waste Site 

Location with Respect Depth 
Year Well / Borehole ID to Site (ft) 

2004 299-W22- 12 / A7837 Edge 3.3 - 219(GPL) 

2004 299-W22-13 I A7838 Edge 3.3 - 223 (GPL) 

2004 299-W22-1 4 I A7839 Outside 3.3 - 235 (GPL) 

2004 299-W22-32 I A7851 Inside 3.3 - 215 (GPL) 

2004 299-W22-33 I A 7852 Inside 3.3 - 212(GPL) 

2004 C4557 Inside 0 - 225 (GPL) 

0.5 - 225 (12 soi l samples) 

2005 C4557 Inside 16 - 33(GPL) 

GPL geophysical log 
ID identification 
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Table 3. Geophysical Log Summary for the 216-S-7 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7837 0 to 5 - pCi/g - 6,321.6 cpm 4 

5 to 10 - pCi/g - 6,680.8 cpm 10 

10 to 15 - pCi/g - 6,551.3 cpm 11 

>15 397 pCi/g 39 398,282 cpm 39 

A7838 0 to 5 0.26 pCi/g 4.0 5,930.8 cpm 3 

5 to 10 - pCi/g - 5,450.6 cpm 10 

10 to 15 - pCi/g - 5,545.3 cpm 12 

>15 61.9 pCi/g 37 89,811.6 cpm 38 

A7839 0 to 5 0.5 pCi/g 3.0 6,815 .9 cpm 3 

5 to 10 - pCi/g - 6,178.9 cpm 6 

10 to 15 - pCi/g - 6,119.5 cpm 15 

> 15 454 pCi/g 35 559,579 cpm 35 

A7851 0 to 5 0.4 pCi/g 4.0 8,543.5 cpm 4 

5 to 10 18.4 pCi/g 9.0 36,097.6 cpm 9 

10 to 15 2 pCi/g 12 11 ,226.9 cpm 11 

> 15 3,118,984.6 pCi/g 28 5,185,350 cpm 28 

A7852 0 to 5 0.34 pCi/g 4.5 6,846.3 cpm 4.5 

5 to 10 10.8 pCi/g 9.5 19,523 cpm 9.5 

10 to 15 3.37 pCi/g 10.5 10,626.7 cpm 10.5 

>15 313,646.9 pCi/g 26.5 85,504,200 cpm 28.5 

C4557 0 to 5 0.96 pCi/g 5.0 17,797.4 cpm 5 

5 to 10 1.4 pCi/g 8.0 30,702.2 cpm 10 

10 to 15 1 pCi/g 14 206,306 cpm 15 

>15 I, 705,657.6 pCi/g 25 6,0843,000 cpm 18 

bgs below ground surface ID identification 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4557) 

Sample Interval: 0 - 15 ft Sample Interval: >1 5 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Ethyl-1-hexanol - - - 1900 µg/kg 17 

4,4'-DDE 1.4 µg/kg 3 - - -

4,4'-DDT 0.42 µg/kg 3 - - -

Acetone - - - 16 µg/kg 201.5 

Aldrin 0.81 µg/kg 3 - - -

Americium-241 - - - 1,900 pCi/g 26.5 

Ammonium ion - - - 18,800 µg/kg 26.5 

Arsenic - - - 7,090 µg/kg 56.5 

Barium - - - 127,000 µg/kg 26.5 

Beryllium - - - 31 µg/kg 46.5 

Bromomethane - - - 1.1 µg/kg 26.5 

Calcium Carbonate - - - 36 - 155.5 

Cs-137 - - - 20,000 pCi/g 26.5 

Chloride - - - 16,700 µg/kg 46.5 

Chromium - - - 146,000 µg/kg 201.5 

Co-60 - - - 0.022 pCi/g 46.3 

Copper - - - 52,100 µg/kg 225.5 

Diethylphthalate - - - 1,100 µg/kg 36.5 

Ethyl acetate - - - 21 µg/kg 26.5 

Eu-155 - - - 0.063 pCi/g 68.5 

Hexavalent Chromium - - - 800 µg/kg 17 

Lead - - - - µg/kg 46.5 

Mercury - - - - µg/kg 17 

Methylene chloride - - - - µg/kg 36.5 

Nickel - - - 82,400 µg/kg 201.5 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4557) 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Ni-63 - - - 13 .7 pCi/g 26.5 

Nitrate - - - 235,000 µg/kg 128.5 

Nitrogen in nitrite and nitrate - - - 36,000 µg/kg 46.5 

Phosphate - - - 2,110 µg/kg 46.5 

Pu-238 - - - 190 pCi/g 26.5 

Pu-239/240 - - - 11 ,000 pCi/g 26.5 

K-40 - - - 16.2 pCi/g 46.5 

Ra-226 - - - 0.649 pCi/g 17 

Ra-228 - - - 0.846 pCi/g 36.5 

Silver - - - 3,950 µg/kg 17 

Sulfate - - - 41 ,600 µg/kg 46.5 

Tc-99 - - - 14.7 pCi/g 26.5 

Th-228 - - - 4.78 pCi/g 26.5 

Th-230 - - - 0.844 pCi/g 155.5 

Th-232 - - - 0.846 pCi/g 46.5 

Total beta radiostrontium - - - 53,000 pCi/g 26.5 

Trimethylsilanol - - - 5.9 µg/kg 26.5 

Tritium - - - 1,410 pCi/g 155.5 

Uranium - - - 463,000 µg/kg 26.5 

U-233/234 - - - 230 pCi/g 26.5 

U-235 - - - 25 pCi/g 26.5 

U-238 - - - 200 pCi/g 26 .5 
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Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): No soil analytical data are available for the 
upper 4.6 m (15 ft). Geophysical log (GPL) results between 0.3 and 4.6 m (1 and 15 ft) bgs show very low 
or nondetect Cs-137 and total gamma concentrations at boreholes drilled outside or at the edges of the 
crib site (A7837, A7838, and A7839). Cesium-137 and total gamma concentrations were elevated within 
the shallow soil interval (primarily from 1.5 - 4.6 m [5 to 15 ft] bgs) at locations within the crib site 
(A7851, A7852, and C4557). 

Deep (<4.6 m [>15 ft]): Soil analytical data are available from deep soil borehole C4557 located within 
the crib site footprint. This borehole extended to 71.7 m (235 ft), which is above the present 
groundwater table. However, contamination found below 38.1 m (125 ft) was generally consistent and 
low level. Detected radionuclides at C4557 included amerecium-241, europium-155, plutonium-238 and 
238/239, potassium-40, radium-226 and -228, technetium-99, thorium-228, -230, and -232, and 
uranium 233/234, -235, and -238 were generally above background levels. GPL results inside and 
outside the crib footprint confirm the lateral extent of contamination to within the crib. 

References: 
H-2-30135 (drawing), 1956, 216-5-7 Crib Plan & Profile Details, Rev. 1, General Electric Company, 

Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington . Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

WIDS General Summary Report for the 216-S-7 Waste Site. 
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Figure 1. 216-S-7 Waste Site Map 
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Source: H-2-30 135, 2 16-S-7 Crib Plan & Pro.file Details. 

Note: Produced from best ava ilable copy. 

Figure 2: 216-S-7 Plan View 
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Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Deep I 

Cold Aqueous Trench, Cold Aqueous Crib, 216-S-3, 
Un-irradiated Uranium Waste Trench, Cold Aqueous Grave 
Trench 
S Plant Area 
200-WA-1 
200-MG-1 
1951 to 1952 

Waste Site Location and Physical Description: The 216-S-8 waste site is located on the east side of the 
241-SX Tank Farm and southwest of the 216-51&2 Cribs (Figures 1 and 2) . The site consists of a single 
trench that was constructed for a single discharge event. The trench has been backfilled to grade. 

Waste Site Coordinates: 
Lon-566925.32814 

Site Dimensions: 
Site Length: 30.5 m (100.0 ft) 
Site Width: 18.3 m (60.0 ft) 
Site Area: 558 m2 (6,000 ft2) 

Lat-134220.90721 

Site Depth: 7.6 m (25.0 ft) 
Cover Thickness : Not Specified 

Related Site Structure(s): The 216-5-8 waste site is associated with the 202-S Building. 

Site Posting: The 216-S-8 Trench is marked and is posted with Underground Radioactive Material Area 
signs. 

Site Characterization Summary: Interim stabilization occurred at this site in 1994. The interim actions 
and the amount of material used for temporary stabilization are not specified . The site is monitored by 
groundwater wells. In addition, radiological surveys are conducted on an annual basis . The results of 
these surveys are not provided in the Waste Information Data System (WIDS), and the frequency of 
groundwater monitoring is not specified . 

Site History 

Release Summary: The 216-5-8 Trench operated from November 1951 to February 1952. The trench 
was a single-use structure that received un-irradiated uranium startup waste from the 202-S Building. 
Waste concentrations were estimated to be 0.2 grams of uranium per liter. The estimated total volume 
was expected to be only 152,000 L (40,000 gal) . The WIDS General Summary Report cites document 
HW-28471, Unconfined Underground Radioactive Waste and Contamination in the 200 Areas, which 
states that the trench was used between October 1951 and January 1952, and that a total of 3.1E+06 L 
(8.1E+04 gal) containing 193 kg (430 lb) of un-irradiated uranium was discharged to this trench. The site 
was retired once the discharge of startup waste from the 202-S Building was finished . 
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Volume/Mass Discharged: l.0E+07 L (2.6E+06 gal) or 3.1E+06 L (8.1E+04 gal) of un-irradiated ura nium 
(see Figure 3 for further detail) . 

Pore Volume Discharged: l.0E+07 L/ (193 ft x 6,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 1.0 

Waste Inventory: The waste inventory for the 216-S-8 waste site in provided in Table 1. 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu 2g 

Beta 1,500Ci 

Sr-90 1 Ci 

Ru-106 50 Ci 

Cs-137 12 Ci 

Co-60 <0.1 Ci 

u 0.02 kg 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume II . 

Previous Site Characterization 

Interim stabilization occurred at this site in 1994. The interim actions and the amount of material used 
for temporary stabilization are not specified . 

The site is monitored by groundwater wells. In addition, radiological surveys are conducted on an annual 
basis . The results of these surveys are not provided in WIDS and the frequency of groundwater 

monitoring is not specified. 

Borehole and data summaries are presented in Tables 2 through 4. Borehole locations are shown on 
Figure 1. 
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Table 2. Borehole Summary for the 216-S-8 Waste Site 

Location with Respect 
Year Borehole / Well ID to Site Depth (ft) 

1999 B88 J 3/299-W22-49 - 85, 220 (2 soil samples) 

2001 C3399 /299-W22-85 60 ft north of site 2 - 260 (GPL) 

219- 224 (I soil sample*) 

* Analysis fo r CCl4 on ly 

GPL geophysical log 
ID = identification 

Table 3. Geophysical Log Summary for the 216-S-8 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C3399 0 to 5 0.17 pCi/g 4.0 12,581.8 cpm 3 

5 to 10 - pCi/g - 12,620.9 cpm 7 

10 to 15 - pCi/g - 13 ,019.3 cpm 15 

> 15 - pCi/g - 18,482 cpm 136 

bgs below ground surface 
ID identification 
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Table 4. Soil Maximum Detection Summary (Soil Borehole B8813) 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arseni c - - - 5,100 µg/kg 85 

Barium - - - 60,000 µg/kg 85 

Benzene (TCLP)* - - - 73 µg/L 220 

Cadmium - - - 70 µg/kg 85 

Chromium - - - 10,000 µg/kg 85 

Gross alpha - - - 9.74 pCi/g 85 

Gross beta - - - 22 .7 pCi/g 85 

Lead - - - 4,900 µg/kg 85 

K-40 - - - 19. 1 pCi/g 85 

Ra-226 - - - 0.612 pCi/g 85 

Ra-228 - - - 1.06 pCi/g 85 

Th-228 - - - 0.87 1 pCi/g 85 

Th-232 - - - 1.06 pCi/g 85 

Trit ium - - - 2.25 pCi/g 220 

Uranium - - - 648 µg/kg 85 

*SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update Ill-A. 

TCLP = Toxici ty Characteristic Leaching Procedure 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [Oto 15 ft] below ground surface [bgs]): Geophysical log (GPL) results indicate 
cesium-137 (Cs-137) levels are below background 18.3 m (60 ft) north of the trench. No soil or GPL data 
are available for the trench . However, the trench depth was 7.6 m (25 ft) bgs, indicating the potential for 
contamination in shallow soil is low. 

Deep (>4.6 m [>15 ft] bgs): An estimated 1 pore volume of liquid was discharged to the trench at a 
discharge depth of about 7.5 m (25 ft) bgs. GPL results indicate Cs-137 levels are below background 
18.3 m (60 ft) north of the trench. Available deep soil data are limited to three samples collected at 
26 m (85 ft), and at the bottom of the vadose zone. Based on the pore volume discharged, 
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contamination could extend to groundwater. The depth to groundwater is approximately 66.5 m 
(218 ft) bgs. 

References: 

H-2-44511 (drawing), Area Map 200 West "S" Plant Facilities, Atlantic Richfield Hanford Company, 

Richland, Washington . 

1963, Sheet 30 of 186, Rev. 6. 

1963, Sh. 38 of 186, Rev. 7. 

HW-28471, 1953 (declassified 1974), Unconfined Underground Radioactive Waste and Contamination in 

the 200 Areas, General Electric Company, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/view0oc?accession=0081988H. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford .gov/arpir/index.cfm/view0oc?accession=D196039028. 

WIDS General Summary Report for the 216-S-8 Waste Site. 
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Figure 3. Waste Volume Discharge by Liters per Year 
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Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate I 

UPR-200-W-30 (duplicate site) 
Trench 
S Plant Area 
200-WA-1 
200-MW- I, 200-MG-2 
July 1954 to an unspecified date 

Waste Site Location and Physical Description: The 216-S-12 waste site consists of a single-use liquid 
waste disposal trench that was used for the liquid disposal of 219-S Stack flush water, which occurred 
through the month of July 1954. The site is located northeast of the 202-S (Reduction-Oxidation 
[REDOX]) Facility and north of the 291-S Stack (Figure 1). The trench was fed with an aboveground 
pipeline. The trench was deactivated after the flush operation was complete by removing the temporary 
aboveground pipe and backfilling the trench . 

Waste Site Coordinates: 
Lon-567544.69808 

Site Dimensions: 
Site Length : 27.4 m (90 ft) 
Site Width: 6.1 m (20 ft) 
Site Area: 167 m2 (1,800 ft2) 

Lat-134117.13538 

Site Depth : 3.0 m (10 ft) 
Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with the 291-S Stack. The site is also known as the 
291-S Stack Wash Sump, REDOX Stack Flush Trench. UPR-200-W-30 has an identical site description and 
history and is considered to be a duplicate of 216-S-12. 

Site Posting: The site is surrounded with cement marker posts and chain, and posted with Underground 
Radioactive Material Area signs. 

Site History 

Release Summary: In July 1954, approximately 68,100 L (18,000 gal) of flush water was drained from the 
REDOX Stack into 216-S-12. The water contained 600 kg (1,323 lb) of ammonium nitrate. An estimated 
5 Ci of beta particle emitters and 2-3 Ci of gamma particle emitters were present in the waste stream, 
with ruthenium and zirconium-niobium predominant. 

Volume Discharged: 68,100 L (18,000 gal) of liquid flush water. 

Pore Volume Discharged: 68,100 L/ (238 ft x 1,800 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.02 
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Waste Inventory: Table 1 presents the waste inventory for the 216-5-12 Trench . 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu 1 g 

Beta 6.5 Ci 

Sr-90 1 Ci 

Ru-160 1 Ci 

Cs-137 1 Ci 

Co-60 <0.1 Ci 

u 5.0 kg 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites. 

Previous Site Characterization 

Site Characterization Summary: Visual and radiological surveys are performed at this site . No 
description is provided detailing the frequency of surveys . The last documented Global Posit ioning 
System survey occurred on January 13, 2000, when the area located within the AC-5-40 markers was 
re-mapped from a point to a polygon feature. No soil or geophysical log data are available. 

Nature and Extent of Contamination: No data are available to evaluate shallow or intermediate depth 
soil contam ination . Based on existing information, the shallow and intermediate depth soil cou ld be 
contam inated by former discharge of waste containing radionuclides and ammonium nitrate. Within the 
trench, soil 3 m (10 ft) below ground surface (bgs) and below could be contaminated by direct discharge 
of waste into the trench. Because the trench was backfilled after use, the soil from 0 - 3 m (0 - 10 ft) bgs 
with in the trench has a low potent ial for contam ination. An estimated 0.02 pore volumes of liqu id were 
discharged to the trench, suggesting a low potential for groundwater contamination . The approximate 
depth to groundwater is 75.6 m (248 ft) bgs. 

References: 
WIDS General Summary Report for the 216-5-12 Waste Site . 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate I 

Buried Contaminated Hexone, 216-S-4 Burial 
Contaminated Hexone; Cold Organic Trench or Grave 
Trench 
S Plant Area 
200-WA-1 
200-PW-1 
December 1951 to January 1952 

Waste Site Location and Physical Description: The 216-S-14 waste site is located 388 m (1,273 ft) south 
of the 202-S Canyon Building and northwest of 216-S-19 pond. It is approximately 46 m (150 ft) 
southeast of the 222-S sanitary tile field (Figure 1). The site consists of a backfilled trench that received 
hexone contaminated with trace amounts of unirradiated uranium from the initial test runs in the 201-S 
Reduction-Oxidation (REDOX) Facility. The waste site was fed w ith an aboveground pipeline . The site 
was retired when discharge of hexone to the unit was completed and then deactivated by removing the 
aboveground piping and backfilling the area. 

Early site drawings place the trench center point at N33100/W73700 and indicate security fencing 
around the trench . Currently, no fence exists (Figure 2) . BHl-11076, 5 Plant Aggregate Area 
Management Study Technical Baseline Report, states "south of and in line with the trench, there is a row 
of roughly 10 clay tile pipes that rise above grade runn ing in an east-west line. The surface of this area 
has grass cover." However, a site visit and Global Positioning System survey done in 1998 determined 
the tile pipes are located north of the documented trench coordinates. Evidence of a few wooden fence 
posts was noted near the southwest corner of the trench . An area of distressed vegetation was also 
noted southwest of the trench (see Figure 2) . 

Waste Site Coordinates: 
E-567430 (m) 

Site Dimensions: 
Site Length: 30.48 m (100 ft) 
Site Width : 2.44 m (8 ft) 
Site Area : 74.32 m2 (800 ft 2) 

N-133541 (m) 

Site Depth : 1.83 m (6 ft) 
Cover Thickness : 1.83 m (6 ft) 

Related Site Structure(s): The site is associated with the 202-S Building. 

Site Posting: Currently, the site is not marked or posted. 

Site History 

Release Summary: The site was used from December 1951 to January 1952 for disposal of REDOX 
start-up waste. Approximately 76,000 L (20,000 gal) of hexone contaminated with only trace quantities 
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of unirradiated uranium used in the initial tests of REDOX was disposed through an aboveground piping 
in the trench . The site was deactivated by removing the aboveground piping and backfilling the t rench 
with clean soil. The area was then enclosed aboveground with a single rail wooden fence and posted 
with radiation zone and 'Do Not Excavate within 20 feet ' signs . 

Volume Discharged: 76,000 L (20,000 gal) 

Pore Volume Discharged: 76,000 L/ (238 ft x 800 ft 2 
/ 35.3 m3/ft3 * 1000 L/m 3 * 0.3) = 0.05 

Waste Inventory: Not known. 

Previous Site Characterization 

Site Characterization Summary: After discharge of hexone to the site was completed in January 1952, 
the trench was surrounded with a wooden fence and posted with 'Radiation Zone, Do Not Excavate' 
signs . Core drillings were made of this site during February 1971. There was a strong odor of hexone 
from each of the sample cores and the core holes, but no radioactivity was found . The site was released 
from radiation zone status in February 1971. It is assumed that the fence and radiation warning signs 
were removed at this time. 

Borehole and data summaries are presented in Tables 1 through 3. Borehole locations are shown on 
Figure l. 

Table 1. Borehole Summary for the 216-S-14 Waste Site 

Depth 
Year Well/ Borehole ID Location with Respect to Site (ft) 

2008 699-33-74 I C4973 Outside - 100 ft east 350 (GPL) 

Not avai lable ( I soil sample) 

GPL geophys ical log 
ID identificat ion 
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Table 2. Geophysical Log Summary for the 216-S-14 Waste Site 

Cs-137 Total Gamma 

Depth 
Interval 

Borehole ID (ft bgs) 

C4973 0 - 5 

5 - 10 

10 - 15 

> 5 

bgs = below ground surface 

ID = identification 

Maximum 
Detected 

Concentration 

-

-

-

0.28 

Sample Maximum 
Depth Detected 

Units (ft) Concentration 

pCi/g - 16,527.5 

pCi/g - 17,298.7 

pCi/g - 16,355.8 

pCi/g 313 27,925.9 

Table 3. Soil Maximum Detection Summary (Soil Borehole C4973) 

Units 

cpm 

cpm 

cpm 

cpm 

Sample 
Depth 

(ft) 

5 

7 

15 

220 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Maximum 
Detected Sample Detected Sample 

Chemical Concentration Units Depth Concentration Units Depth 

Chromium - - - 417,00 µg/kg -

U-233/234 - - - 0.16 pCi/g -

U-238 - - - 0.15 pCi/g -

Vanadium - - - 50,400 µg/kg -

Nature and Extent of Contamination: No data are available to evaluate shallow or intermediate depth 
soil contamination by hexane (methyl isobutyl ketone [MIBK]) . No samples were collected inside the 
trench. It is likely that some degradation of MIBK has occurred. Based on the trench discharge depth of 
0.9 m (3 ft) below ground surface (bgs) and discharge volume, shallow soil and deeper soil could be 
contaminated. An estimated 0.05 pore volumes of liquid were discharged to the trench, suggesting a 
low potential for groundwater contamination . The approximate depth to groundwater is 74.4 m 
(244 ft) bgs. 

References: 

BHl-11076, 1995, 5 Plant Aggregate Area Management Study Technical Baseline Report, Rev. 0, Bechtel 
Hanford, Inc., Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038143. 

Waste Information Data System General Summary Report for the 216-S-14 Waste Site. 
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Note: Produced from best avai lable copy. 

Figure 2. 216-S-14 Waste Site Photograph 
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Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant Category: Intermediate I 

241-SX Steam Cleaning Pit, 216-S-14 Steam Cleaning Pit 
Trench 
S Plant Area (S/U Farm Area) 
200-WA-1 
200-MW-1, 200-MG-2 
1954 to an unspecified date 

Waste Site Location and Physical Description: The 216-S-18 waste site consists of one backfilled trench 
and is located east of the 241-S Tank Farms and southwest ofthe 216-S-9 Crib. The trench runs in an 
east-west direction, adjacent to the north side of 13th Street (Figure 1). Th is site was first used in 
October 1954 as a steam-cleaning pit for contaminated vehicles. After October 1954, the site was used 
to consolidate contaminated soil from the surrounding area . 

This site has been mapped at three different locations: 

• Location 1, shown on H-2-44511, Sheet 37, Area Map 200 West S Plant Facilities (Figure 1), is an 
east-west trending trench adjacent to the north side of 13th Street, south of a raw water line and 
steam line. 

• Location 2, shown in HW-55176, Part Ill, Index of CPD Crib Building Numbers Designs of CPD 
Radioactive Liquid Waste Disposal Sites (Figure 2) and on H-2-32535, REDOX Plant Liquid Waste 
Disposal Sites 216-5 Series, is further north of 13th Street and is orientated in a northwest­
southeast direction, parallel to and west of the 216-S-9 Crib. 

• Location 3 corresponds to an approximately 1.8 m (6-ft) deep depression (Figures 3 and 4), just 
north of the steam line running parallel to 13th Street, that was filled with contaminated soil 
scraped from an adjacent unplanned release sit e UN-216-W-24 (UPR-200-W-114) as reported in 
BHl-01048, UN-216-W-4 and 216-5-18 Interim Stabilization Final Report. 

Accord ing to the Waste Information Data System (WIDS), it was determined that Location 1 is the 
correct 216-S-18 location, and Location 2 is believed to be incorrect. WIDS notes that the location 

mapped in ArcView®1 (Geographic Information System) was changed to add Location 2. However, the 
ArcView mapping shown in Figure 5 corresponds to Locations 3, not location l. 

While there is uncertainty in the correct location of the original steam cleaning pit, Location 3 
corresponds to a surface depression north of the former raw water line and steam line located along the 
north side of 13th Street (Figures 3 and 4) and is well documented with land survey information. The 
interim stabilization report for UN-216-W-24 and UN-216-W-30 (BHl-00257, UN-216-W-24 and UN-216-

W-30 Interim Stabilization Final Report) shows pre-stabilization and post-stabilization land survey of the 
depression, believed at the time to be 216-S-18 Trench. The steam line north of 13th Street was between 
1.2 - 1.8 m (4 - 6 ft) above grade, which would have limited vehicular access to that location from 13 th 

1 ArcView is a registered trademark of AccuData, Inc. 
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Street. While it is unclear whether the depression that was filled in was the former steam pit location, it 
, is certain that contamination existed in the Location 3 depression, and that the depression was used to 

consolidate contaminated soil from UPR-200-W-114. 

All three locations will be investigated, due to the uncertainty in the original location of the 216-5-18 
Trench. 

Waste Site Coordinates: 
E-567066.91420 

Site Dimensions: , 
Site Length : 38 m (125 ft) 
Site Width : 4.6 m (15 ft) 
Site Area : 174.8 m2 (1,882 ft2) 

N-134409.76140 

Site Depth : 2.0 m (6 ft) 
Cover Thickness: 0.3 - 0.6 m (1- 2 ft) 

Related Site Structure(s): The 216-5-18 waste site is associated with the 241-5 Tank Farms, 
UPR-200-W-165 and UPR-200-W-114. 

Site Posting: The 216-5-18 waste site was posted with lightweight chain and Underground Rad ioactive 
Material Area (URMA) signs following interim surface stabilization work. 

Site History 

Release Summary: The 218-2-18 Trench received an unspecified volume of steam condensate during its 
use as a vehicle decontamination pit in October 1954. BHl-00176, S Plant Aggregate Area Management 
Study Technical Baseline Report, indicates that chlorinated solvents may have been used in the 
decontamination process. 

Contamination specks were discovered in the depression north of the steam line during stabilization 
work for UPR-200-W-165 and UPR-200-W-114 in 1993, as documented in BHl-00257. An unsuccessful 
attempt was made to decontaminate this depression during the stabilization effort between 1993 and 
1995. In 1997, contaminated soil from UPR-200-W-114 was deposited into the depression as 
documented in BHl-01048. 

While the volume of water and amount of soil deposited in the trench is not specified, the trench 
rece ived an estimated 98,400 L (25,995 gal) of mixed water and soil during its lifetime. 

Volume Discharged: 9.8E+04 L (2 .6E+04 gal) 

Pore Volume Discharged: 9.8E+04 L/ (224 ft x 1,882 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.03 
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Waste Inventory: Table 1 presents the waste inventory for the 216-S-18 Crib. 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu <0.1 g 

Beta <0.7 Ci 

Sr-90 <0.1 Ci 

Ru-1 60 <0.1 Ci 

Cs-1 37 <0.1 Ci 

Co-60 <0.1 Ci 

U (kg) <0.045 kg 

u (g) None 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, 
Vo lume II. 

Previous Site Characterization 

Site Characterization Summary: Radioact ive items were discovered during the excavation of the 
216-5c18 Trench in October 1972. The contaminated objects were removed and deposited in the 
200 West Dry Waste Burial Ground. After removal, the trench was backfilled, and released from 
radiation zone status. The location from which these materials were removed from is not clea r. 

In 1995, contamination specks were discovered in the depression believed to be the 216-S-18 Trench 
during stabilizat ion work for UPR-200-W-165 and UPR-200-W-114, and the 216-S-18 waste site was 
reposted as a radiation area. The contamination source was assumed to be speck contamination from 
241-S Tank Farm operations. An attempt was made to decontaminate this approximately 1.8 m (6-ft) 
deep depress ion by scraping approximately 0.2 m (8 in.) of contaminated soil during that stabilization 
effort, but decontamination was not successful since contamination was found another 0.3 m (1 ft) 
deeper. 

In 1997, a small area of contaminated soil from UPR-200-W-114 was pushed into the 216-S-18 Trench 
depression (BHl-01048). This contaminated soil could not be removed from UPR-200-W-114 in the 1993 
to 1995 stabilization efforts because it was located beneath an active steam line that was later removed . 
After the deposition of contaminated soils, the trench was covered with 1.8 meters (6 ft) of clean soil 
and reposted as an URMA. 

Nature and Extent of Contamination: No data are available to evaluate shallow or intermediate depth 
soil contamination at the 216-S-18 Trench. Based on the trench depth (1.8 m (6 ft]), disposal history, and 
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discharge volume, shallow soil, and deeper soil could be contaminated. An estimated 0.03 pore volumes 
of liquid were discharged to the trench, suggesting a low potential for groundwater contamination. The 
approximate depth to groundwater is 70.1 m (230 ft) below ground surface (bgs). 

References: 
BHl-00176, 1995, S Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, Bechtel 

Hanford, Inc., Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038143. 

BHl-00257, 1995, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report, Rev. 00, Bechtel 
Hanford, Inc., Richland, Washington. 

BHl-01048, 1997, UN-216-W-4 and 216-5-18 Interim Stabilization Final Report, Rev. 0, Bechtel Hanford, 
Inc., Richland, Washington. 

H-2-32535 (drawing), 1973, REDOX Plant Liquid Waste Disposal Sites 216-S Series, Rev. 1, U.S. Atomic 
Energy Commission, Hanford Atomic Products Operation, General Electric. 

H-2-44511 (drawing), 1963, Area Map 200 West S Plant Facilities, Sheet 37 of 186, Rev. 2, Vitro 
Engineering Company, Richland, Washington. 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 
Sites, Part 111, General Electric, Richland Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

WIDS General Summary Report for the 216-S-18 Waste Site. 
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Figure 1. 216-S-18 Waste Site Location 
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Figure 3. Suspected 216-S-18 Depression prior to Stabilization 
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Figure 4. Suspected 216-S-18 Depression Post-Stabilization 

Post-Interim Stabilization 
216- -18 

I 
I 
I 
I 
I 
I 
I 

.... 
' ,'!..:'' -+ 

... 1 '\., 
1: 
I 
I 
I 

.... 

V, 
;::.: 
(t) 

N 
....l 
O') 

I 
V, 

I 
....l 
0) 

l> -, 
(t) 
Q) 

V, 

-0 -Q) 
::, -

-::, -(t) -, 
3 
(t) 
C. 
Q) -(t) 

0 
0 
m --;:o 
r 
I 

N 
0 ...... 
0 
I 

.:,. 
<.O 

;:o 
m 
< 
0 



DOE/RL-2010-49, REV. 0 

Area: S Plant I Category: Intermediate I 

C820h..._ 

lae,2 ... .....,.'- -------;----~~ . _ 

5 I C3752 C3753, C3749, C37SO, CC~
41

• C7743, C7745, 'C7737, cm9, , 

\, 

7/21/ 014 
Well ID o, Sample Sole 10 l ocation Label ~ 

• Sampling s e 

• Wells and Borings 

waste Sile o1 1n1erest 

waste Site 

- Facihty 
- Road 

Q 10 20 30 40 m 

25 50 100 125 ft 

C W.)()1d0« 1 

I 

216-S-18 

. o· sal Facility . nental Restorat ion ispo ERDF Env1rom 

ID = identification . 
216

_
5
_
1
9 Location from 

Figure 5. Wa
5t

~ Site ·ned to be incorrect) (upper right location detenm 

D-349 

ERDF 



DOE/RL-2010-49, REV. 0 

I Site: 216-S-18 Area: S Plant Category: Intermediate I 

This page intentionally left blank. 

D-350 



DOE/RL-2010-49, REV. 0 

I Site: 216-S-20 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant 

216-SL-1&2 Crib, 216-SL-2 
Crib 
S Plant Area 
200-WA-1 
200-LW-2 
1952 to 1972 

Category: Deep I 

Waste Site Location and Physical Description: The 216-S-20 waste site is located southeast of the 
202-S (Reduction-Oxidation) Facility, and is east of the 222-S Laboratory building (Figure 1). The waste 
site contains two wooden crib boxes and associated piping (Figures 2 and 3). An abandoned waste 
unloading station and manhole are located approximately 7.6 m (25 ft) south of the posted cribs 
(Figure 1). 

The two wooden crib boxes both measure 3.7 by 3.7 m (12 by 12 ft) in area, and are 15 m (50 ft) apart, 
and 2.9 m (9.6 ft) deep. The bottom of each crib box was covered with 1.2 m (4 ft) of gravel, and both 
boxes had two risers each extending from the top of the box to aboveground. The crib boxes were 
connected in series with the first box overflowing into the second box via an overflow pipe. After the 
cribs were abandoned, they were backfilled with approximately 6.4 m (21 ft) of overburden to match 
the grade of the surrounding area. The dimensions posted below in the "Site Dimensions" section are 
for the posted surface area. This includes the area covered by both cribs . 

Waste Site Coordinates: 
Lon-567553.59374 

Site Dimensions: 
Site Length: 27.4 m (90.0 ft) 
Site Width : 12.2 m (40.0 ft) 
Site Area : 31 m2 (334 ft2) 

Lat-133916.54687 

Site Depth : 9.3 m (30.6 ft) 
Cover Thickness: 6.4 m (21 ft) of overburden 

Related Site Structure(s): The 216-S-20 Crib site is associated with the 222-S Building, 219-S Building, 
the 207-SL Retention Basin, and the "manhole" unloading station that received 300 Area Laboratory 
wastes via truck. The 200-W-149-PL pipeline is associated with this crib. 

Site Posting: The site is posted with Underground Radioactive Material Area (URMA) signs at each 
corner. In addition, the abandoned waste unloading station adjacent to the Cribs is posted with 
Contaminated Area signs . Within this site's URMA, there are two areas above the crib structures that are 

marked with Post and Chain and Cave-In Potential signs. The Cave-In Potential signs were posted on 
July 22, 1998. 
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Site History 

Release Summary: The 216-5-20 Cribs were active from 1952 to 1972 and rece ived an est imated 
l.4E+08 L (3 .6E+067 gal) of liquid waste during its operational lifet ime. From January 1952 to Ju ly 1953, 
the cribs rece ived miscellaneous waste from lab hoods and decontam ination sinks in the 222-5 Building 
via the 219-5 Retention Building. From July 1953 to September 1963, the site received additional 
miscellaneous waste via the 207-SL Retention Basin, the 219-D Retention Building, and the 300 Area 
Laboratory via t ruck. The miscellaneous waste was deposited into the cribs via the manhole un loading 
structure. From September 1963 to January 1969, the site received miscellaneous waste from lab hoods 
and decontamination sinks in 222-5 Building via the 219-5 Retention Building. From January 1969 to 
November 1972, the 216-S-20 waste site was inactive due to surface subsidence on this unit, w hich is 
discussed further in the "Site Characterization Summary" section . 

Volume Discharged: l.4E+08 L (3 .7E+07 gal) (see Figure 4 for details) . 

Pore Volume Discharged: l.4E+08 L/ (211 ft x 3,600 ft 2 
/ 35 .3 m3/ft3 * 1,000 L/m3 * 0.3) = 22 

Waste Inventory: Table 1 presents the waste inventory for the 216-5-20 crib. 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu 170 g 

Beta 7,600 Ci 

Sr-90 45 Ci 

Ru-106 100 Ci 

Cs-137 110 Ci 

Co-60 1.4 Ci 

u 38 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, 
Volume JJ . 
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Previous Site Characterization 

Site Characterization Summary: The 216-S-20 waste site has a history of surface subsidence. During the 
past 15 years, sink holes at this site have been filled in on three different occasions with several cubic 
yards of fill dirt. As part of the ongoing stabilization effort and additional surface subsidence within the 
site, the cribs were brought offline from January 1969 to November 1972. The site was deactivated by 
closing the valve and removing the valve wheel on the discharge line that connected the 216-S-20 cribs 
to the 207-SL Retention Basin . During the deactivation period, effluents from within the 222-S Building 
were rerouted to the 202-S Building concentrators for boildown, while the 300 Area Laboratory waste 
was rerouted to the 216-T-28 Crib. In addition, the gang valve on the discharge line from the 219-S 
Building to this site was locked out. The steam supply line to the value was removed and all openings 
into this unit were closed by removing the vents and capping off all risers and filling sink holes within the 
zone to ground level. The work was completed December 13, 1974. It is unlikely any cavities remain 
below the ground surface. 

Additional efforts to stabilize the 216-S-20 waste site include site characterization surveys. This includes 
the drilling of borehole C4176 into the crib in August 2004. On September 13, 2004, data collected 
during the drilling of borehole C4176 were submitted to the Hanford Information Environmental System 
database. Ongoing environmental monitoring for this site includes routine radiological surveys, visual 
inspections, and groundwater monitoring via borehole (4176. Sampling results from the 2004 drilling, or 
from more recent radiological surveys or inspections, are not included in the Waste Information Data 

System (WIDS) General Summary Report . 

In 2003 and 2004, boreholes were installed inside and near the cribs. Geophysical surveys were 
completed at five locations and soil samples collected at one location at the west crib box. Borehole and 
data summaries for boreholes located are presented in Tables 2 through 5. Well and borehole locations 
are shown on Figure 1. 

Table 2. Borehole Summary for the 216-S-20 Waste Site 

Location with respect 
Year Borehole/Well ID to Site Depth (ft) 

2003 A7878 / 299-W22-74 Edge - north 2 - 169 (GPL) 

2004 A7868 / 299-W22-61 Inside 1 - 151 (GPL) 

2004 A 7870 / 299-W22-63 Inside 2 - 149 (GPL) 

2004 A 7843 / 299-W22-20 Outside - 120 ft southeast I - 232 (GPL to I ft above 
groundwater) 

2004 C4176 Inside 0 - 24 1 (GPL) 

12.5 - 240.5 (IO so il sample ) 

ID = identification 

GPL = geophysical log 
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Table 3. Geophysical Log Summary for the 216-S-20 Waste Site 

Cs-137 Total Gamma 

Depth .Maximum Sample .Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7868 0 to 5 0.56 pCi/g 5.0 9,910.74 cpm 5 

5 to 10 1.28 pCi/g 6.0 10,744 cpm 6 

10 to 15 - pCi/g - 10,358.8 cpm 15 

>15 153,157.3 pCi/g 30 779,166 cpm 37 

A7870 0 to 5 0. 17 pCi/g 3.0 8,397 cpm 5 

5 to 10 0. 83 pCi/g 8.0 9,968.4 cpm 8 

10 to 15 - pCi/g - 9,700.56 cpm 15 

>15 74,004.5 pCi/g 32 3,176,030 cpm 35 

C41 76 0 to 5 13 1.4 pCi/g 1.0 173,870 cpm 1 

5 to 10 0.59 pCi/g 10.0 12,759.4 cpm 9 

10 to 15 0.57 pCi/g 14 13,968 .1 cpm 15 

>15 85,486.1 pCi/g 31 - cpm -

bgs below ground surface 

Table 4. Soil Maximum Detection Summary (Soil Borehole C4176) 

Sample Interval: 0 - 15 ft Sample Interval: > J 5 ft 

.Maximum Sample .Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Am-24 1 - - - 5,800 pCi/g 32 

Ammonium ion - - - 2,870 µg/kg 50 

Antimony - - - 2,900 µg/kg 32 

Aroclor-1 254 - - - 170 µg/kg 32 

Arsenic 6,700 µg/kg 15 9,160 µg/kg 99 .5 

Barium 11 ,200 µg/kg 15 136,000 µg/kg 35 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4176) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Beryllium - - - 2,700 µg/kg 35 

Bismuth - - - 202,000 µg/kg 32 

C-14 - - - 35.6 pCi/g 32 

Cs-137 - - - 95,600 pCi/g 32 

Chloride - - - 16,700 µg/kg 35 

Chromium - - - 259,000 µg/kg 32 

Co-60 - - - 104 pCi/g 32 

Copper - - - 122,000 µg/kg 32 

Di-n-butylphthalate - - - 1,200 µg/kg 42.5 

Eu-154 - - - 70.8 pCi/g 32 

Eu-155 0.062 pCi/g 15 0.144 pCi/g 154 

Hexavalent Chromium - - - 1,280 µg/kg 35 

Lead - - - 489,000 µg/kg 32 

Mercury - - - 69,200 µg/kg 32 

Nickel 10,400 µg/kg 15 55,000 µg/kg 32 

Ni -63 - - - 4,580 pCi/g 32 

Nitrate - - - 8,500 µg/kg 35 

Nitrogen in nitrite and nitrate 2,800 µg/kg 15 3,400 µg/kg 35 

Pu-238 - - - 2.6 pCi/g 35 

Pu-239/240 - - - 78 pCi/g 35 

K-40 9.06 pCi/g 15 13.8 pCi/g 154 

Ra-226 0.358 pCi/g 15 0.594 pCi/g 42.5 

Ra-228 0.624 pCi/g 15 0.687 pCi/g 42.5 

Si lver - - - 6,000 µg/kg 32 

Sulfate - - - 4,850 µg/kg 35 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4176) 

Sample Interval: 0-15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Tc-99 - - - 9.18 pCi/g 32 

Th-228 0.64 pCi/g 15 15.9 pCi/g 32 

Th-230 0.319 pCi/g 15 1.03 pCi/g 99.5 

Th-232 0.958 pCi/g 15 1.41 pCi/g 35 

Total beta radiostrontium - - - 96,300 pCi/g 32 

Triti um - - - 63. J pCi/g 32 

Uranium - - - 818,000 µg/kg 35 

U-233/234 0.19 pCi/g 15 250 pCi/g 35 

U-235 0.02 pCi/g 15 26.4 pCi/g 35 

U-238 0.22 pCi/g 15 270 pCi/g 35 

Table 5. Results Summary for Shallow and Deep Soil for the 216-S-20 Waste Site 

Depth Max 
Interval Method Borehole ID (ft) Contaminant Concentration 

0 - 15 ft Soil Borehole C4 176 12.5 - 15 Rad , Inorganics Low levels 

GPL(SGLS) C4176 I Cs-137 13 1 pCi/g 

GPL(SGLS) A7868 4 - 7 Cs- 137 1.3 pCi/g 

GPL (SGLS) A7870 3 - 9 Cs-137 0.84 pCi/g 

GPL (SGLS) A7878 4 - 8 Cs-137 0.23 pCi/g 

GPL (SGLS) A7843 2 Cs-137 0.4 pCi/g 
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Table 5. Results Summary for Shallow and Deep Soil for the 216-S-20 Waste Site 

Depth Max 
Interval Method Borehole ID (ft) Contaminant Concentration 

> 15 ft So il Borehole C4 176 29.5 -50 Am-241 5,800 pCi/g 

Cs-137 95,600 pCi/g 

Co-60 104 pCi/g 

Eu-154 70.8 pCi/g 

Ni-63 4,580 pCi/g 

Pu-238 2.6 pCi/g 

Pu-239/240 78 pCi/g 

Tc-99 9.1 8 pCi/g 

Th-228 15.9 pCi/g 

H-3 63. 1 pCi/g 

U-233/234 250 pCi/g 

U-235 26.4 pCi/g 

U-238 270 pCi/g 

50 - 238 Rads Low Levels 

GPL (SGLS) C4 176 19 - 55 Cs-137 85,000 pCi/g 

Co-60 1.4 pCi/g 

U-238 201 pCi/g 

GPL (SGLS) A7868 18 - 42 Cs-137 153,000 pCi/g 

Co-60 5.4 pCi/g 

. U-235 24 pCi/g 

U-238 41 0 pCi/g 

GPL (SOLS) A7870 23 - 37 Cs- 137 74,000 pCi/g 

35 -63 Co-60 2.4 pCi/g 

U-235 17 pCi/g 

U-238 330 pCi/g 

GPL (SGLS) A7878 19 - 28 Cs-1 37 0.2 pCi/g 

29 - 39 Co-60 0.48 pCi/g 

69 - 131 Cs-137 0.32 pCi/g 

GPL geophysica l log 

ID ident ifica tion 

SGLS spectral gamma 
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Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): After the cribs were abandoned, they were 
backfilled with approximately 6.4 m (21 ft) of overburden to match the grade of the surrounding area. 
The geophysical log (GPL) shows elevated Cs-137 (131 pCi/g) and total gamma (173,870 cpm) in soil 
from 0.3 m (1 ft) bgs collected from borehole C4176 (Table 3). GPL results for other locations and depths 
between O - 4.6 m (O -15 ft) bgs are low or nondetect. Soil data are available for one shallow sample 
collected from borehole C4176 (3.8 - 4.6 m [12.5 - 15 ft] bgs at C4176). Several radionuclides were 
detected at low levels (Table 4). 

Deep (>4.6 m [>15 ft] bgs): Existing GPL and analytical data indicate that the maximum contam ination 
levels occur between about 5.8 - 11.6 m (19 and 38 ft) bgs. GPL and soil results show radionuclide 
detections in deeper samples (15.2 - 73.5 m [SO to 241 ft] bgs), but levels are generally low (below 
background or screening level values). Cesium-137 (Cs-137) (maximum 0.2 pCi/g) and cobalt-60 (Co-60) 
(maximum 0.5 pCi/g at 11.6 m (38 ft] bgs) were the only manmade radionuclides detected by GPL at 
borehole A7878, indicating the lateral extent of contamination has been defined to the north. Cesium-
137 (maximum 0.4 pCi/g at 0.6 m (2 ft] bgs) was the only manmade radionuclide detected in the 
borehole installed 36.6 m (120 ft) southeast of the crib to groundwater. The depth to groundwater is 
approximately 73.4 (242 ft) bgs. 

References: 

H-2-5229 (drawing), 1973, 216-5-20 Aqueous Waste Disposal Facilities Waste Crib Structure & Details, 

Sheet 1, Rev. 6, General Electric Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington . Available at: 

http:ljpdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

WIDS General Summary Report for the 216-5-20 Waste Site. 
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Figure 2. 216-S-20 Crib Plan View 
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Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment 
Former OU Assignment: 
Service Dates: 

Area: S Plant 

216-S-22 Crib 
Crib 
S Plant Area 
200-WA-1 
200-MG-1 
October 1957 to June 1967 

Category: Intermediate I 

Waste Site Location and Physical Description: The 216-S-22 waste site consists of a crib and associated 
piping, located east of the 202-S Building and northeast of the 216-S-20 Crib (Figure 1). The 216-S-22 
Crib is a gravel structure with a 1:1.5 side slope. A pipe enters the unit below grade and branches out at 
right angles downward, to the bottom of the structure. The pipe runs along the bottom of the crib for its 
entire length. The section of pipe along the crib bottom has open joint. The rest of the structure is filled 
with backfill. Cross-section and plan view are shown in Figures 2 and 3, respectively. 

Waste Site Coordinates: 
Lon-567608.42190 

Site Dimensions: 
Site Length: 30.5 m (100.0 ft) 
Site Width: 1.1 m (3 .6 ft) (at crib base) 
Site Area : 34 m2 (360 ft2

) 

Lat-133989.03262 

Site Depth: 3.0 m (9.8 ft) 
Cover Thickness : Not specified 

Related Site Structure(s): The 216-S-22 Crib is associated with the 293-S Building. The pipeline 
associated with this crib is labeled as 200-W-146-PL under the Waste Information Data System (WIDS) 
site code . 

Site Posting: The 216-S-22 Crib is marked and posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: The 216-S-22 Crib operated from October 1957 to June 1967. The crib was used for 
the disposal of liquid waste from the acid recovery facility located in the 293-S Building. Both nitrate and 
sodium were deposited into the crib. Approximately 98,400 L (25,994 gal) of liquid process effluent was 
deposited into the crib. The site was retired when production operations were terminated at the 
Reduction-Oxidation Facility. 

Volume/Mass Discharged: 98,400 L (25,994 gal) of process effluent 

Pore Volume Discharged: 98,400 L/ (232 ft x 360 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.14 

Waste Inventory: Table 1 presents the waste inventory for the 216-S-22 waste site. 
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Table 1. Waste Inventory Radionuclide Content* for 
the 216-S-22 Waste Site 

Contaminant Mass Discharged 

Pu <0.10 g 

Beta 15 Ci 

Sr-90 1 Ci 

Ru-106 5 Ci 

Cs-137 1 Ci 

Co-60 <0.1 Ci 

u <0.045 kg 

So urce: RH O-CD-673 Handbook 200 Areas Waste Sites, 
Volume fl . 

*Radionuclide inventory data were not reported unti l 1967 and 
va lues were back calculated fo r 1957 - 1959. The bu lk of the 
waste was discharged to the crib from 1957 - 1959 but 
discharges through 1966 are essentially undocumented. The 
contaminant inventories for the 2 16-S-22 waste site are 
estimated values from the Soil Inventory Model. These values 
have been decayed th rough 200 1. 

Previous Site Characterization 

Site Characterization Summary: The piping in the 293-5 Building was blanked in 1967. In July 2000, the 
vent risers were sealed as a preventive measure fo r potential passive radioactive emissions. 

The groundwater at the site is monitored by well 299-W22-19, located approximately 15.2 m (50 ft) 
southeast of the crib. Groundwater well 299-W22-19, associated with the 216-S-22 Crib, had detections 
above drinking water standards for nitrate, Cs-137, Sr-90, and uranium between 1957 and 1974. Nitrate 
concentrations were 16,000 µg/L upon first measurement in 1957, were as high as 5.7 million µg/L in 
1971, and were last measured at 4.4 million µg/L in 1974. Cesium-137 concentrations ranged from 
7 pCi/L to -1,000 pCi/L. Strontium-90 concentrations ranged from 2.6 pCi/L to 200 pCi/L. Uranium 
concentrations ranged from 2.24 µg/L to 49.3 µg/L. 

The scintillation probe profiles from well 299-W22-19 (A4965) for >0 - 91.4 m (Oto 300 ft) below ground 
surface (bgs) show background levels of radiation . In addit ion, visual and surface radiological surveys 
occur annually. The results of these surveys are not provided in WIDS. 
No soil or geophysical log data are available from within the crib. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 
shallow or intermediate depth soil contam ination. Based on existing information, the shallow and 
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intermediate depth soil could be contaminated by former discharge of waste containing radionuclides, 
nitrates, and sodium. Shallow soil could be contaminated by direct discharge of waste at 3 m (9.8 ft) bgs 
in the shallow zone. An estimated 0.14 pore volumes of liquid were discharged to the crib, suggesting a 
low potential for groundwater contamination. The approximate depth to groundwater is 73.8 m 
(242 ft) bgs. 

References: 

H-2-31047 (drawing), 1964, Waste Drain and Underground Crib, Sheet 1, Rev. 2, General Electric 

Company, Richland, Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/view0oc?accession=D196039028. 

WIDS General Summary Report for the 216-S-22 Waste Site. 
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I Site: 216-S-23 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area : 

DOE/RL-2010-49, REV. 0 

Area: S Plant 

216-S-23 Crib 
Crib 

Current Operable Unit (OU) Assignment: 
S Plant Area 
200-WA-1 
200-PW-4 Former OU Assignment: 

Service Dates: January 1969 to January 1972 

Category: Deep I 

Waste Site Location and Physical Description: The 216-S-23 waste site consists of a crib and associated 
piping, located northeast of the 241-SY Tank Farm and north of the 216-S-9 Crib (Figure 1). The 
200-W-141-PL pipeline, which feeds into the 216-S-23 Crib, was tied into the 216-S-9 pipeline; pipeline 
200-W-141-PL. The crib was constructed to replace the 216-S-9 Crib. The 216-5-23 Crib is a gravel and fill 
structure with a 1:1 side slope. A pipe enters the unit below grade and runs the length of the crib within 
a gravel layer. The rest of the crib contains backfill. The pipe runs along the bottom of the crib for its 
entire length. The section of pipe along the crib bottom has open joint. Cross sections and plan views are 
shown in Figures 2 through 6. 

Note that t~e bottom of the crib is at elevation 650 ft and the finish grade is elevation 684 ft (Figure 5) . 
A polyethylene barrier was placed above the distributor and over the rock fill at approximately 655 ft 
elevation. 

Waste Site Coordinates: 
Easting-567115 

Site Dimensions: 
Site Length : 109.7 m (360.0 ft) 
Site Width : 3.1 m (10.0 ft) (at crib base) 
Site Area : 334.5 m2 (3,600 ft 2) 

Northing-134691 

Site Depth : 8.5 m (28.0 ft) 
Cover Thickness: 0.6 m (2 .0 ft) 

Related Site Structure(s): The 216-S-23 Crib is associated with the 202-5 Building the 240-5-151 Diversion 
Box, the 216-S-7 Crib, and the 216-S-23 Crib. The pipelines associated with this crib include the 
200-W-138-PL, 200-W-139-PL, and 200-W-141-PL pipelines. 

Site Posting: The 216-S-23 Crib is marked with concrete AC-540 markers, and is posted with 
Underground Radioactive Material Area signs. 

Site History 

Release Summary: The 216-S-23 Crib operated from January 1969 to January 1972 (Figure 7) . The Crib 
received Reduction-Oxidat ion (REDOX) Facility process condensate from the D-2 receiving tank in the 
202-S Building. The waste was low salt and neutral to basic. However, a total of approximately 300 kg 
(661 lb) of nitric acid was received in the crib. Several radionuclides were also present in the waste 
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including cobalt-60, strontium-90 (Sr-90), ruthenium-106, and cesium-137 (Cs-137). Approximately 
34,000,000 L (8,994,709 gal) of liquid process effluent was deposited into the crib. The site was retired 
when product ion operat ions were terminated at REDOX. 

Volume Discharged: 34,000,000 L (8,994,709.0 gal) of process condensate effluent (low salt, neutral to 
basic process effluent [see Figure 1 for more details]) . 

Pore Volume Discharged: 3.4E+07 L/ (203 ft x 3,600 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 5.5 

Waste Inventory: Table 1 presents the waste inventory for the 216-S-23 waste site . 

Table 1. Waste Inventory Radionuclide Content for the 
216-S-23 Waste Site 

Contaminant Mass Discharged 

Pu <0.99 g 

Beta 190 Ci 

Sr-90 1.9 Ci 

Ru-106 56 

Cs-1 37 <5.4 Ci 

Co-60 <1.4 Ci 

u <0.40 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, 
Volume II. 

Previous Site Characterization 

Site Characterization Summary: The groundwater in the vicinity of the site is monitored by groundwater 
wells 299-W19-5, 299-W19-6, 299-W19-7, 299-W22-37, and 299-W22-38. In 1976, scintillation probe 
profiles from these wells ind icated that breakthrough of radionuclide groundwater had not occurred. 
However, both Cs-137 and Sr-90 have been detected in groundwater in wells adjacent to the 
216-S-23 waste site. In 1995, soil from the surrounding UPR-200-W-165 site was scraped and 
consol idated onto the surface of the 216-S-23 Crib. The crib was interim stabil ized afterwards w ith 0.6 m 
(2 ft) of clean backfill material. 

Groundwater wells associated with the 216-S-23 waste site (299-W19-5, 299-W19-6, 299-W19-7, 
299-W22-37, and 299-W22-38}, had detections above drinking water standards for carbon tetrachloride 
(CTET), nitrate, Cs-137, Sr-90, and tritium. CTET was detected at 37 µg/L in 2013 and 46 µg/L in 2014. 
Nitrate concentrations were first measured at 99,000 µg/L in 1971, were as high as 100,000 µg/L in 
1973, and were last measured at 3,720 µg/L in 2014. Cesium-137 was initially measured at 640 pCi/L in 
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1969 (its highest level) and was not detected when last sampled in 1990. St rontium-90 was first 
measured at 30 pCi/L in 1969, was as high as 46 pCi/L in 1972, and was last measured at 2.4 pCi/L in 
1977. Trit ium results ranged from 450,000 pCi/L 1972 to non-detect in 2014. 

Borehole and data su mmaries are presented in Tables 2 and 3. Borehole locat ions are shown in Figu re 1. 

Table 2. Borehole Summary• for the 216-S-23 Waste Site 

Location with 
Year Borehole/ Well ID Respect to Site 

2003 A 7734 I 299-W 19-05 Outside - east 

2003 A 7735 I 299-W 19-07 Outside - nottheast 

2003 A 7856 I 299-W22-37 Outside - west 

2003 A 7857 I 299-W22-38 Outside - southeast 

*Geophysical logging was conducted in each borehole; no soi l sample were collected. 

ID = identification 

Table 3. Geophysical Log Summary for the 216-S-23 Waste Site 

Depth 
(ft) 

228 

221 

243 

224 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum 
Borehole Interval Detected Depth Detected 

ID (ft bgs) Concentration Units (ft) Concentration Units 

A7734 0 to 5 2.68 pCi/g 4.0 21,592.4 cpm 

5 to 10 0.25 pCi/g 6.0 16,462 cpm 

10 to 15 - pCi/g - 13,056.7 cpm 

>15 0.26 pCi/g 127 25,775.6 cpm 

A7735 0 to 5 0.5 pCi/g 3.0 16,422.2 cpm 

5 to 10 - pCi/g - 15,793 .4 cpm 

10 to 15 - pCi/g - 12,395.2 cpm 

> 15 0.23 pCi/g 137 26,256.5 cpm 

A7856 0 to 5 0.6 pCi/g 4.0 18,232.3 cpm 

5 to 10 - pCi/g - 17,246 cpm 

IO to 15 - pCi/g - 14,49 1.7 cpm 

> 15 0.25 pCi/g 137 24,047.8 cpm 
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Table 3. Geophysical Log Summary for the 216-S-23 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum 
Borehole Interval Detected Depth Detected 

ID (ft bgs) Concentration Units (ft) Concentration Units 

A7857 0 to 5 1 pCi/g 3.0 16,523 .9 cpm 

5 to 10 0.2 pCi/g 8.0 16,220.2 cpm 

10 to 15 - pCi/g - 14,666.5 cpm 

>15 0.22 pCi/g 173 24,649.3 cpm 

bgs below ground surface 

ID identificat ion 

Nature and Extent of Contamination: 

An estimated 5.5 pore volumes of liquid potentially containing nitrates and radionuclides were 

discharged to the crib, indicating that contaminated soil could extend to groundwater (70.4 m 

Sample 
Depth 

(ft) 

4 

6 

15 

154 

[231 ft] below ground surface [bgs]). Because the discharge point was in a membrane-covered gravel 
layer located 8.5 m (28 ft) bgs, it is unlikely that liquids contacted and contaminated shallow soil. The 
crib was backfilled with approximately 8.5 m (28 ft) of overburden. 

Shallow (O -4.6 m (0-15 ft] bgs: Based on GPL results for locations outside the crib, Cs-137 is 
nondetect or below background at all shallow samples except for one collected at 1.2 m (4 ft) bgs. No 
GPL samples were collected inside crib. 

Deep(> 4.6 m (15 ft] bgs): Cesium-137 results were nondetect or below background at all deep sample 
locations based on the geophysical log (GPL). No GPL samples were collected inside crib. No soil data are 
available to evaluate deep vadose zone contamination. 

References: 
ARH-329, 1968, Design Criteria 202-S Building Waste Disposal Crib 216-S-23, Atlantic Richfield Hanford 

Company, Richland, Washington. 

H-2-46111 (drawing), 1972, Civil 216-S-23 Crib Plan & Profile, Sheet 1, Rev. 2, Vitro Hanford Engineering 

Services, Richland, Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-S-23 Waste Site. 
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54 ARH-ST-156 

N37000 216-S-23 -¥19-7 

N36900 

N36800 

N38700 

8 ... 
~ 

Source: ARH-ST- 156, Evaluation of Scintillation Probe Profiles from 200 Area Crib 
Mon itoring Wells, Figure B-41. 

Figure 2: 216-S-23 Crib Plot Plan 
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Figure 3. 216-S-23 Cross Section Diagram 
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Figure 4. 216-S-23 Cross Section Diagram 
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Figure 7. Waste Volumes Discharged into the 216-S-23 Crib in Liters per Year 
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I Site: 216-S-25 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: S Plant 

216-S-25 Crib 
Crib 

Current Operable Unit (OU) Assignment: 
S Plant Area 
200-WA-l 
200-SC-1 Former OU Assignment: 

Service Dates: January 1973 to January 1992 

Category: Deep I 

Waste Site Location and Physical Description: The 216-S-25 waste site consists of a crib and associated 
piping, located west of 241-S/SX Tank Farm and north of the 216-S-4 Crib (Figure 1). The 216-S-23 Crib is 
a gravel and fill structure with an approximate 1.5:1 side slope. A distribution pipe enters the unit below 
grade and runs the length of the crib within a gravel layer. The pipe is currently 2.1 m (7 ft) below grade. 
Three gage and vent wells are attached to the distribution pipe. The bottom 0.9 m (3 ft) of the crib 
consists of gravel, overlain by approximately 0.3 m (1 ft) of sand, with remainder of the crib containing 
backfill (Figure 2) . The pipe runs along the bottom of the crib for its entire length. The crib received 
effluent from the 242-S Evaporator Building via the 200-W-161-PL pipeline, which is a 10 cm (4-in) 
diameter pipeline buried 2.1 m (7 ft) below grade. In 1984, the 200-W-159-PL pipeline from the 
241-SX-402 Condenser Facility was tied into the 200-W-161-PL pipeline for deposition into the crib. 

Waste Site Coordinates: 
Easting-566572 

Site Dimensions: 
Site Length : 175.3 m (575.0 ft) 
Site Width: 3.1 m (10.0 ft) 
Site Area: 534.2 m2 (5,750 ft 2) 

Northing-134285 

Site Depth : 3.1 m (10.0 ft) 
Cover Thickness : 1.8 m (6.0 ft) 

Related Site Structure(s): The 216-S-25 crib is associated with the 242-S Evaporator Building. The 
pipelines associated with this crib are 200-W-161-PL and the 200-W-159-PL from the 241-SX Tank Farm . 

Site Posting: The 216-S-25 crib area is marked with AC-540 markers and posted with Underground 
Radioactive Material Area signs. 

Site History 

Release Summary: The 216-S-25 Crib operated from January 1973 to January 1992. The crib received 
Reduction-Oxidation Facility process steam condensate from the 242-S Evaporator Building until 
November 1980, at which time the evaporator was placed in standby mode. After November 1980, the 
crib received intermittent streams of 241-SX Tank Farm cooling water. In 1985, the crib received effluent 
from groundwater pump-and-treat associated with the 216-U-1&2 waste site. The waste was basic and 
low salt. Several radionuclides were also present in the waste including cesium-137, strontium-90 
(Sr-90), and ruthenium-106. Approximately 288,000,000 L (76,190,476 gal) of liquid was deposited into 
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the crib. In 1992 the 241-SX Tank Farm sludge cooler steam heater was shut off due to leaking t ubes. 
A new steam heater unit was scheduled for installation in 1993 and slated for startup in the wint er of 
1995. However, it is not specified whether the new heater unit was ever brought online . The heater unit 
was scheduled to operate through the winter and into early spring; approximately 5 months total. The 
unit was slated to produce roughly 15 - 30 L (4 - 8 gal) of condensate per hour that would be sent to the 
216-S-26 crib for disposal. Use of the crib was discontinued in 1992. 

Volume Discharged: 288,000,000 L (76,190,476 gal) of process steam condensate effluent, tank fa rm 
cooling water, and 216-U-1&2 groundwater pump-and-treat effluent . 

Pore Volume Discharged: 2.88E+08 L/ (207 ft x 5,750 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 28.5 

Waste Inventory: Table 1 presents the waste inventory for the 216-S-25 waste site . 

Table 1. Waste Inventory Radionuclide Content for 
the 216-S-25 Waste Site 

Contaminant Mass Discharged 

Pu <0.01 g 

Beta <0.01 Ci 

Sr-90 <0.01 Ci 

Ru-106 <0.01 Ci 

Cs-137 <0.01 Ci 

Co-60 <0.01 Ci 

u <0.07 kg 

Source: RJ-IO-CD-673 , Handbook 200 Areas Wasle Siles, 
Vo lume II. 

Previous Site Characterization 

Site Characterization Summary: In 1976, scintillation probe profiles from wells 299-W23-9, 299-W23-10, 
and 299-W23-ll indicated that breakthrough of radionuclide groundwater had not occurred. The 
groundwater in the vicinity of the site is monitored by well 299-W23-09. Gross alpha, gross bet a, 
uranium isotopes, and tritium have been detected in groundwater from the well. 

A radiation survey occurred on June 18, 1997, as part of a routine site survey. One dust particle with a 
reading of 150,000 d/m was detected and subsequently removed . No other contamination was found 
within the crib. A GM/P-11 Probe (15.5 cm 2 [2 .4 in .2

]) for Beta/Gamma was used during the su rvey. 
Radiological surveys are performed annually; however, there is no documentation detailing recent 
survey results . 
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Well and Borehole locations are shown on Figure l. 

Groundwater wells associated with the 216-S-25 waste site (299-W23-9, 299-W23-10, 299-W23-11) 
and borehole C4890 had detections above drinking water standards for carbon tetrachloride (CTET), 
nitrate, Sr-90, tritium, and uranium. CTET was not detected in 1987, was detected at its highest 
concentration (290 µg/L) in 2002, and was last measured at 12 µg/L in 2007. Nitrate concentrations 
were first measured at 14,000 µg/L in 1975, were as high as 483,000 µg/L in 2003, and were last 
measured at 216,000 µg/L in 2007. Strontium-90 was first measured at 9.1 pCi/L in 1969, was as high as 
25 pCi/L in 1981, and was not detected when last measured in 2005. Tritium was first measured at 
2.6 million pCi/L in 1974, was as high as 9.2 million pCi/L in 1976, and was last measured at 
150,000 pCi/L in 2007. Uranium was initially detected at 13.6 µg/L in 1980, reached a maximum 
concentration of 73.3 µg/L in 1989, and was last measured at 19.8 µg/L in 2007. Cesium-137 was 
detected below the drinking water standard. 

Geophysical Log Summary: Groundwater wells 299-W23-9, 299-W23-10, and 299-W23-11 were logged 
in the 1970s. No recent log data are available. 

Nature and Extent of Contamination: No data are available to evaluate shallow or deep soil 
contamination. Based on existing information, contaminated soil is likely within and beneath the crib. 
Because the discharge point was 2.1 m (7 ft) below ground surface (bgs), shallow soil could be 
contaminated. The discharge pipe was covered by 25.4 cm (10 in.) of sand and a membrane barrier 
(approximately 1.8 m (6 ft] bgs). An estimated 28.5 pore volumes of liquid potentially containing 
radionuclides and uranium were discharged to the crib, indicating contamination could extend to 
groundwater (66 m (217 ft] bgs). 

References: 

H-2-46292 (drawing), 1973, Civil 216-S-25 Crib Plan, Sections & Details, Sheet 1, Rev. 1, Vitro Hanford 

Engineering Services, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume 11, Rockwell Hanford Operations, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-S-25 Waste Site. 
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Figure 2. 216-S-25 Crib Plan and Profile 
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I Site: 216-SX-2 

Site Description 

Alternate Site Identification: 
Site Type: 
Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: S Plant 

216-SX-2 Crib 
Crib 

Current Operable Unit (OU) Assignment: 
S Plant Area 
200-WA-1 
200-MG-2 
1952 to 1965 

Former OU Assignment: 
. Service Dates: 

Category: Intermediate I 

Waste Site Location and Physical Description: The 216-SX-2 Crib is located on the east side of Cooper 
Ave., approximately 23 m (75 ft) west of the 241-SX Tank Farm (Figure 1). Plan view and cross-section 
drawings of the crib are shown in Figures 2 and 3. The crib is connected to the 241-SX-701 Compressor 
House located approximately 7.6 m (25 ft) to the north. The crib is filled with gravel and is topped with a 
subsurface layer of Sisalkraft® 1 paper. 

Waste Site Coordinates: 
Lon-566703.81248 

Site Dimensions: 
Site Length : 19.0 m (62.3 ft) 
Site Width : 8.0 m (26.3 ft) 
Site Area : 152 m2 (1,639 ft 2

) 

Lat-134164.72661 

Site Depth : 1.52 m (5 ft) 
Cover Thickness : None 

Related Site Structure(s): The 216-SX-2 Crib is associated w ith the 241-SX-701 Compressor House. 
Pipeline 200-W-162-PL is also associated with this crib. 

Site Posting: The 216-SX-2 Crib is currently surrounded by light post and chain and posted with 
Underground Radioactive Material Area signs. It is labeled "216-SX-2" on three sides with old style black 
and white signs. 

Site History 

Release Summary: During its operational lifetime, the 216-SX-2 Crib received mixed liquid waste in the 
form of steam condensate from the 241-SX-701 Compressor House. The 216 SX 2 Crib received air 
compressor condensate from a tank farm compressor system. The discharge was expected to contain 
some compressor oil residues. The crib was brought on line in 1952, and was abandoned in 1965 when it 
stopped percolating. As flow rates to the crib are not specified, the total estimated volume of waste the 
216-SX-2 Crib received over its lifetime cannot be estimated . 

Volume/Mass Discharged: Not specified. 

1 Sisa l kraft is a registered trademark of the Fortifiber Corporation, Incline Village, Nevada. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: The 216-SX-2 waste site was mapped using Global Positioning System 
survey equipment from October 8 to October 29, 1996. A site walk down occurred on March 25, 1997, 
to observe the site and its condition . It was determined the crib was easily identifiable, due to its 
proximity just outside the western edge of the 241-S Tank Farm fence . The radiological posting at the 

site was confirmed on this date as well. In July 2000, the vent risers were sealed as a preventive 
measure for potential passive rad ioact ive em issions. 

Borehole and data summaries are presented in Tables 1 through 3. Borehole locations are shown on 
Figure l. 

Table 1. Borehole Summary for the 216-SX-2 Waste Site 

Location with Respect Depth 
Year Borehole ID to Site (ft) 

2009 C7157* Outside - 25 ft northeast 0.25 - 159 (GPL) 

2009 C7158 Outside - 25 ft northeast 87 - 89 (1 sample) 

124 - 126 (1 sample) 

141 - 143 (1 sample) 

*Boreho le C7 I 57 was monito red to 159 ft bgs fo r eq uivalent radium , natu ra l potassium, thori um, and uran ium. 
Cs- 137 monito red only at 130 ft bgs 

bgs below ground surface 

GPL geophysical log 

ID identification 

Table 2. Geophysical Log Summary for the 216-SX-2 Waste Site 

Cs-137 Total Gamma 

Maximum Sample Maximum Sample 
Depth Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C7157 >15 1.08 pCi/g 130 - - -

bgs below ground surface 

ID identification 
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Table 3. Soil Maximum Detection Summary (Borehole C7158) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Aluminum - - - 13,300,000 µg/kg 126 

Barium - - - 111 ,000 µg/kg 143 

Calcium - - - 13,400,000 µg/kg 126 

Chloride - - - 16,400 µg/kg 143 

Chrom ium - - - 36,800 µg/kg 89 

Fluoride - - - 1,210 µg/kg 89 
I 

Iron - - - 18,500,000 µg/kg 126 

Magnesi um - - - 6,590,000 µg/kg 143 

Manganese - - - 428,000 µg/kg 143 

Nitrate - - - 62,300 µg/kg 143 

Nitrite - - - 636 µg/kg 143 

Oxalate - - - 778 µg/kg 89 

Phosphate - - - 1090 µg/kg 126 

Phosphorus - - - 568,000 µg/kg 126 

Sil icon - - - 34,700 µg/kg 89 

Sodium - - - 41 ,900 µg/kg 143 

Strontium - - - 38,000 µg/kg 126 

Sul fate - - - 41,700 µg/kg 143 

Sulfur - - - 14,100 µg/kg 143 

Tc-99 - - - 5.9 pCi/g 143 

Titanium - - - 760,000 ~Lg/kg 89 

U-233 - - - 0.00135 pCi/g 89 

U-234 - - - 0.000445 pCi/g 143 

U-235 - - - 0.0000313 pCi/g 126 

U-238 - - - 0.29 pCi/g 126 
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Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): No data are available to evaluate shallow soil 
contamination . Based on existing information, the soil could be contaminated by former discharge of 
waste because the discharge point was shallow (1.5 m (5 ft] bgs) . Geophysical data are available for one 
location outside the crib, but no data have been collected from inside the crib. 

Intermediate (>4.6 m [>15 ft] bgs): No soil samples were collected within the crib. Soil concentrations 
(uranium) and geophysical log results from soil boreholes to 48.5 m (159 ft) bgs located 7.6 (25 ft) 
outside the trench were below background. Technitium-99 was detected at 43.6 m (143 ft) bgs. The 
discharge volume is unknown; therefore, the potential for deep soil or groundwater contaminat ion is 
uncertain. The approximate depth to groundwater at this location is 67.4 m {221 ft) bgs . 

References: 

H-2-39952 (drawing), 1966, Air Life Circulators Plot Plan & Outside Lines, Rev. 3, General Electric 
Company, Richland, Washington . 

WIDS General Summary Report for the 216-SX-2 Waste Site. 
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Figure 2. Plan View of Crib and Compressor Building 
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Note: Produced from best available copy. 

Figure 3. 216-SX-2 Crib Cross-Section 
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I Site: 218-W-9 

Site Description 

Alternate Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current OU Assignment: 
Former OU Assignment: 
Service Dates: 

DOE/RL-2010-49, REV. 0 

Area: S Plant Category: Shallow-Subsurface I 

218-W-9 Dry Waste Burial Ground No. 9, Non-TRU Dry 
Waste No. 009 
Burial Ground and Unplanned Release 
S Plant Area 
200-WA-1 
200-MG-1 
1954 to 1954 

Waste Site Location and Physical Description: The 218-W-9 waste site is located northwest of the 
202-S Building and north of the 216-S-7 Crib (Figure 1). The 200-W-139-PL pipeline runs beneath the 
eastern edge of the 218-W-9 posted area. Interim stabilization activities in 1991 covered the site with 
45 to 60 cm (18 to 24 in .) of clean backfill. 

Waste Site Coordinates: 
Lon-567188.55106 

Site Dimensions: 

Site Length : 42.7 m (140.0 ft) 
Site Width: 29.9 m (98.0 ft) 
Site Area: 1,274.6 m2 (13,719.9 ft2

) 

Lat-134306.61817 

Site Depth: Not specified 
Cover Thickness : 0.45 to 0.6 m (1.5 to 2.0 ft) 

Related Site Structure(s): The 218-W-9 is associated with the 200-W-139-PL pipeline, UPR-200-W-109, 
and the 216-S-9 Crib. 

Site Posting: The posting for site 218-W-9 is not specified . 

Site History 

Release Summary: No estimated release volume is presented for this waste site for either the burial 
ground or the unplanned release (UPR-200-W-109) from the waste line by the 216-S-9 Crib in 1969. The 
1969 leak occurred while repairing a buckled section of the 200-W-139-PL waste line near the 
216-S-9 Crib. A pressure test indicated a second leak had sprung in the line. Additional hydrostatic 
testing forced the water to bubble to the surface, emerging within the radiation zone for the 218-W-9 
waste site. 

In addition, the site contains an unspecified amount of sheet metal scrap, including Tank 211-S taken 
from the Reduction-Oxidation Facility. The waste contains less than 0.1 Ci total beta activity. The 
material may be contaminated with ruthenium-106. 

Volume Discharged: Unknown. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: The waste inventory for the 218-W-9 waste site is provided in Table 1. 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Total Beta <0.1 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume IL 

Previous Site Characterization 

Site Characterization Summary: After repairing the buckled portions of the waste line near the 216-S-9 
Crib, a pressure test indicated a second leak existed in the line. Additional hydrostatic testing finally 
forced the water to bubble to the surface inside the 218-W-9 radiation zone. Radiological readings 
detected dose rates up to 450 mR/hr at the point of emergence; however, dose rates dropped to 
20 mR/hr as the water was absorbed into the soil. Excavation of the liquid bubble site disclosed a 
vertical buckle in the pipeline with a sizeable break in the line at that point. 

The 218-W-9 waste site was interim stabilized in 1991. Interim stabilization included covering the site 
with clean backfill material. The ground surface is radiologically surveyed on an annual basis. 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 
subsurface. 

References: 
RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume 11, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http ://pdw. ha nford .gov /a rpir /index.cf m/viewDoc ?access ion=D 19603 9028. 

WIDS General Summary Report for the 218-W-9 Waste Site. 
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I Site: 600-70 Area: S Plant Category: Shallow - Subsurface I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

None 

Dumping Area 

S Plant Area 
200-WA-1 

200-MG-1 

1950 

Waste Site Location and Physical Description: The 600-70 waste site is located 360 m (1,181 ft) east of 
the Reduction-Oxidation (REDOX) Facility, outside the 200 West Area perimeter fence (Figure 1). In early 

1950, the United States Government began construction of the REDOX plant in the south portion of the 

200 West Area . A construction storage, heavy equipment vehicle parking and maintenance, concrete 

truck washdown area, and a waste disposal area associated with the REDOX plant construction were at 
this site. The site is located on relatively flat terrain except for natural depressions and evidence that 

trenches may have been dug. Large amounts of construction materials such as concrete, wood, metal, 
cans, barrels, and transite are visible. Numerous areas of burned materials were also observed. 

Photos taken during a site walkover in 1999 are attached. 

Waste Site Coordinates: 

E-568065.81447 

Site Dimensions: 

Site Length: 425 m (1,394 ft) 
Site Width: 280 m (919 ft) 
Site Area: 104,179 m2 (1,121,337 ft2

) 

Related Site Structure(s): Not applicable. 

Site Posting: Not applicable. 

Site History 

N-133989.50648 

Site Depth: Not applicable 
Cover Thickness: Not applicable 

Release Summary: The site contains large areas of metal and concrete debris. There are large numbers 

of barrels and cans and several areas with evidence of burning. In addition, miscellaneous trash such as 

glass, lumber and tar, and both friable and non-friable types of asbestos were also associated with the 

site. Likely waste disposal during the 2-year construction period included trash burning, acid "pickling" 

(metal preparation) wastes, cooling water from heliarc welding operations (into a trench drain), and 

sandblasting wastes. Other possible contaminants disposed of in this area include gasoline, oil, other 

lubricants, anti-freeze, and other vehicle-related fluids. The exact locations of the trench drain and other 

disposal units are unknown. 
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Volume/Mass Discharged: Not applicable. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: There are six groundwater monitoring wells within the 365 hectares 

(900 acres) of state-leased land and six other wells near the tract (two belong to the U.S. Ecology). At 

least one or more of the six on-site wells shows regulatory exceedances of carbon tetrachloride, 
iodine-124, tritium, coliform bacteria, and iron. Nitrate and technetium-99 plumes also lie below the 

tract. These plumes have migrated from the 200 West Area and are not associated with sources within 
the tract. There is no surface water flowing through or adjacent to the 365-hectare (900-acre) t ract. 

One borehole (C4972) was installed 144.8 m (475 ft) southwest of this waste site in 2008 (Figure 1). Data 
showed minimal contamination but are not considered relevant to this site and are not included. 

Nature and Extent of Contamination 

No data are available to evaluate shallow soil contamination . Site boundaries are shown on Figure 1. 

References: 
WIDS General Summary Report for the 600-70 Waste Site. 
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Figure 2. Photos of Waste Site 600-70 (taken in 1999) (page 1 of 3) 
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Figure 2. Photos of Waste Site 600-70 (taken in 1999) (page 2 of 3) 
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I Site: 600-70 Area: S Plant Category: Shallow - Subsurface I 

Figure 2. Photos of Waste Site 600-70 (taken in 1999) (page 3 of 3) 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: S Plant 

2607-WC Septic System 
Septic Tank and Drain Field 
S Plant 
200-WA-1 
200-MG-1 
1971 

Category: Intermediate I 

Waste Site Location and Physical Description: The 2607-WC waste site is an inactive septic system 
located west ofthe 242-S Evaporator Building and northeast ofthe 272-S Maintenance Shop (F igure 1). 
The Waste Information Data System (WIDS) indicates 2607-WC consists of two tanks and a trench-type 
drain field . However, drawings H-2-46267, Civil Plot Plan (Figure 2) and H-2-46287, Civil Process Drain 
Lines & Sanitary Facilities Plan, Profiles, & Details (Figure 3), show a septic system consisting of a 
2,839 m (750-gal) septic tank and a seepage pit. Figure 3 shows that the bottom of the seepage pit is 
approximately 4.9 m (16 ft) below grade. The top of the septic tank is approximately 2.4 m (7 ft) below 
grade, and the piping between the tank and the pit is approximately 2.4 m (9 ft) below grade. A site visit 
by Mission Support Alliance (MSA) in July 2015 observed that the 2607-WC septic system appears to be 
functional, although not currently being used. The control panel is not operating but could be fixed and 
brought back into service . 

Waste Site Coordinates: 

E - 566701.58 
E - 566709.75 

Site Dimensions (from WIDS): 

Site Length : 6.6 m (21.8 ft) 
Site Width: 1.8 m (6.0 ft) 
Site Area : 11.9 m2 (130.8 ft2

) 

Dimensions of the septic tank (from WIDS). 

N - 134584.64 (tank) 
N - 134584.58 (tank) 

Site Depth: 2.3 m (7 .5 ft) 
Cover Thickness : Not Specified 
Capacity: 11,356 L (3,000 gal) 

Related Site Structure(s) : The 2607-WC septic system is associated with the 272-S Building, the 
242-S Building, and MO-027. 

Site Posting: Not specified . 

Site History 

Release Summary: The 2607-WC septic tank and associated drain field are designed to accept sanitary 
sewer effluent from connected facilities and potentially from the 2607-W9 system. The 2607-WC system 
received sanitary waste at an estimated rate of 4,770 L (1,260 gal) per day (estimated in 1995). 
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The system was constructed in 1971 and was pumped twice per week through the 1990s. Use of the 
system was reduced administratively so regular pumping could be discontinued. HNF-6612, Hanf ord Site 
Sanitary Sewer System Master Plan indicates the failing system would be replaced in 2013 . 

Volume/Mass Discharged: Not Specified 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: In 1994, a soil investigation was performed to determine the soil type 
because the system was beyond its useful life and needed to be replaced . Based on the soil type, it was 
determined there may not be enough non-contaminated land nearby for a new system. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 
soil contamination. 

References: 
H-2-46267 (drawing), 1977, Civil Plot Plan, Rev. 3, Vitro Hanford Engineering Services, Richland, 

Washington. 

H-2-46287 (drawing), 1973, Civil Process Drain lines & Sanitary Facilities Plan, Profiles, & Details, Rev. 1, 
Vitro Hanford Engineering Services, Richland, Washington. 

HNF-6612, 2012, Hanford Site Sewer System Master Plan, Rev. 3, Mission Support Alliance, LLC, 
Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081072H. 

WIDS General Summary Report for the 2607-WC Waste Site. 
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I Site: 2607-WC 

Source: H-2-46267, Civil Plot Plan. 

Note: Produced from best ava ilable copy. 
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Area: S Plant Category: Intermediate I 

Figure 2. location of Site 2607-WC Septic Tank and Seepage Pit 
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Note: Produced from the best ava ilable copy. 

Figure 3. Plan View and Profile of Site 2607-WC Septic Tank and Seepage Pit (As-Built) 
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I Site: 2607-WZ 

Site Description 

Site Identification: 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 
Former OU Assignment: 
Service Dates: 

Area: S Plant 

2607-WZ 
Septic Tank 
S-Plant 
200-WA-1 
200-MG-1 
1944 to Unknown 

Category: Intermediate I 

Waste Site Location and Physical Description: The 2607-WZ waste site is an inactive septic system . The 
location of the waste site is uncertain, but assumed to be located inside the 200 West Area, southwest 
of the 241-SX Tank Farm and southeast of the 216-S-25 Crib (Figure 1). BHl-00176, S Plant Aggregate 
Area Management Study Technical Baseline Report, indicates that the 2607-WZ septic system was still 
an active site in 1995. 

A Waste Information Data System (WIDS) site code sign marks the assumed location of the waste site 
(Figure 2) . 

Waste Site Coordinates: 
Lon-566718.99 

Site Dimensions: 
Site Length: Not specified 
Site Width: Not specified 
Site Area: Not specified 

Lat-134083.30 

Site Depth : Not specified 
Cover Thickness : Not specified 
Capacity: Not specified* 

*BHl-00176 indicates that the 2607-WZ septic tank consists of two septic tanks with a 5,678 L 
(1,500-gal) capacity each. 

Related Site Structure(s): The 2607-WZ septic tank is associated with the 241-SX-Tank Farm (WIDS). 

Site Posting: No site posting is specified for 2607-WZ. 

Site History 

Release Summary: The operational history of the 2607-WZ septic tank is unknown. 

Volume/Mass Discharged: Unspecified volume of liquid (assumed to be sanitary sewage) from unknown 
building. The system received effluent at an estimated rate of 22.6 m3 (789 ft3) per day in 1987. 

Pore Volume Discharged: L/ (vadose zone thickness ft x area ft2 / 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 

Unknown 
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Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: A geophysical survey using ground penetrating radar was conducted in 
April 2004 to verify the waste site location. A 30.5 by 30.5 m (100 by 100 ft) area (15.2 m [SO-ft) radius 

around the WIDS sitecode sign) was surveyed. No evidence of a tank was seen in the ground scan. In 

July 2005, a larger area was scanned north, east, and south of the area surveyed in 2004. A rectangular 

object 2.1 m (7 ft) deep was noted southwest of the 241-SX Tank Farm (Figure 3). 

No site characterization information is available for 2607-WZ. The site is not routinely surveyed or 

monitored. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 

depth soil contamination. 

References: 

054-280, 2005, 2607-WZ Septic Tank Location @ SX Farm (including Field Survey Notes), Fluor Federal 

Services, Richland, Washington. 

042-192, 2004, 2607-WZ Septic Tank Location @SX Farm (including Field Survey Notes), Fluor Federal 

Services, Richland, Washington. 

BHl-00176, 1995, S Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, Bechtel 

Hanford, Inc., Richland, Washington. Available at: 
http;//pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038143. 

WIDS General Summary Report for the 2607-WZ Waste Site. 
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Figure 2. Sign at Potential Location of the 2607-WZ Waste Site 
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Figure 3. Potential Location of the 2607-WZ Septic Tank from Geophysical Survey 
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I Site: UPR-200-W-36 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: S Plant Category: Deep I 

Groundwater contamination at 216-S-1 and 216-S-2 

Unplanned Release 

S Plant Area 

200-WA-1 
200-PW-1 

1955 

Waste Site location and Physical Description: The unplanned release is groundwater contamination 
that occurred at a well (299-W22-3) located near the east end of 216-S-1 & 2 Cribs, east of the 

241-SX Tank Farm (Figure 1). The test well originally consisted of a 20.3 cm (8-in.) steel casing driven to a 

depth of 45.7 m (150 ft) . In January 1955, the well was extended an additional SO m (163 ft), beneath 
the groundwater table, which was at a depth of about 65.5 m (215 ft) in 1955. Although the current well 

database states well 299-W22-3 is listed as "in use," the as-built drawing shows it was filled with sand. 
The 216-S-1 & 2 Cribs are currently bare ground, marked by concrete posts and a light chain posted with 

Underground Radioactive Material Area and Cave-in Potential signs, and the well is painted yellow and 
marked 299-W22-3. 

Waste Site Coordinates: 

E-566989.99999 N-134255.03120 

Site Dimensions (estimated dimension for the posted Underground Radiation Material Area): 

Site Length : 30 m (98.43 ft) Site Depth: Not applicable 

Site Width : 15 m (49.21 ft) Cover Thickness: Not applicable 
Site Area: 450 m2 (4,844 ft 2

) 

Related Site Structure(s): The release is associated with the 216-S-1&2 Cribs and well 299-W22-3. 

Site Posting: The site was posted as a Radiation Zone. 

Site History 

Release Summary: Between June 9 and August 4, 1955, approximately 7,500,000 L (1,900,000 gal) of 

cell drainage from the D-1 Receiver Tank and redistilled condensate from the D-2 Receiver Tank in the 

202-S Facility was discharged to the 216-S-1&2 Cribs, containing an estimated 7,500 Ci of beta/ gamma 

contamination and 40 grams (1.4 ounces) of plutonium. It is possible that a significant amount of this 

waste could have been transported directly to the groundwater via the cracked well casing for 

well 299-W22-3, hence the unplanned release (UPR-200-W-36). No surface contamination was involved 

with this release because the waste discharged to the cribs through a subsurface distribution system. 
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On August 2, 1955, process vapors were smelled near the 216-S-1&2 Cribs. A radiation monitor 

investigated the area and found the well cap on test well 207-S-11 (alias 299-W22-3) to have a dose rate 

of 4 rad per hour on the well cap. A water sample was collected from the well on August 4, 1955, that 

resulted in a personnel contamination incident . The sampler also reported a gurgling sound coming from 

the well. It was concluded that the well casing had failed or ruptured . The rupture was apparent ly 

allowing process waste to bypass the crib soil column and flow directly into the groundwater. After the 

discovery was confirmed, the well was promptly backfilled with sand. 

Volume/Mass Discharged: Not applicable. 

Pore Volume Discharged: Unknown. 

Waste Inventory: See 216-S-1&2 Cribs. 

Previous Site Characterization 

Site Characterization Summary: Well 299-W22-3 had been sampled on June 9, 1955, and showed no 

unusual radioactivity. In 1955, additional wells were drilled around this site to evaluate and monitor 

groundwater conditions. The inorganics found at the site include: aluminum, nitrate, nitric acid, and 

sodium. The radionuclides found at this site are: cobalt-60, americium-241, cesium-137, uranium, and 

plutonium. 

Borehole and data summaries are presented in Table 1. Borehole locations are shown in Figure 1. 

Figure 2 is a geophysical log plot for manmade radionuclides detected at borehole C6554. 

Groundwater wells associated with the 216-S-1&2 Cribs had detections above regulatory levels of 

cyanide, nitrate and radionuclides to include cesium-137, strontium-90, technetium-99, and trit ium. 

Cyanide was measured at 10 µg/L in 1988 and 1990. Nitrate concentrations were first measured at 
22,000 µg/L in 1957, were as high as 1.6 million µg/L in 1958, and were last measured at 23,500 µg/L in 

2001. For radionuclides, cesium-137 was initially measured at 740 pCi/L in 1956, was 1,000 pCi/L in 

1962, and was not detected when last measured in 2001. Strontium-90 was first measured at 200 pCi/L 

in 1956, was as high as 36,000 pCi/L in 1975, and was last measured at 2.03 pCi/L in 2001. 

Technetium-99 ranged between 62.5 pCi/L in 1988 to 1,160 pCi/L in 2000. Tritium ranged from 

12 million pCi/L 1962 to 18,200 pCi/L in 2001. 

Table 1. Borehole Summary for the UPR-200-W-36 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2008 C6554 Inside the S-1 Crib 0 to 62 (GPL onl y) 

GPL geophysical log 
IO identification 

0-418 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-36 Area: S Plant Category: Deep I 
Nature and Extent of Contamination: Geophysical logging confirmed that vadose-zone contamination 

(cesium-137) extends through the vadose zone to groundwater. At borehole (6554, cesium-137 was 

detected throughout the borehole. The highest levels of cesium-137 are below the crib from 

approximately 10.7 -19.8 m (35 - 65 ft) below ground surface (bgs) . The maximum concentration was 

measured at approximately 20 million pCi/g at 11.3 m (37 ft) bgs. The depth to groundwater is 

approximately 68 m (223 ft) bgs. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-36 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Occurrence Date: 

None 

Unplanned Release 

200 Inner Area West 

200-WA-1 
200-MG-1 

July 7, 1956 

Waste Site Location and Physical Description: The unplanned release occurred on the railroad 
right-of-way from the 202-S Railroad cut to the burial ground (Figure 1). 

Waste Site Coordinates: 

E-567434.51512 N-134156.21826 

Site Dimensions: 

Site Area : Unspecified Cover Thickness : 2.7 m (9 ft) . 

Related Site Structure(s) : The site is associated with the 202-S Building and UPR-200-W-42. 

Site Posting: Berms on the sides of the railroad cut have been pushed in and posted as an Underground 

Radioactive Material Area . 

Site History 

Release Summary: Radiologically contaminated fuel rods were transported to the Reduction-Oxidation 

(REDOX) Facility for processing by rail car. Contaminated material and equipment were transported to 

the burial grounds on the same rail road track. Over time, the railroad track became contaminated . 
On July 7, 1956, contamination was spread along the right-of-way presumably from liquid contained in a 

box transporting the J-5 Filter and miscellaneous equipment. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: During the transit of the box containing the J-5 Filter and miscellaneous 

equipment from the 202-S Building Canyon, spotty contamination up to 1,000 millirads/hour at the 

surface was spread along the right-of-way from the 202-S Building railroad cut to the burial ground. Six 

spots of 1,000 millirads/hour were found on the east side of the track on the blacktop at the 16t h Avenue 

crossing. The area was immediately roped off and eventually decontaminated to less than 1,000 cpm. 

Initial surveys indicated spotty contamination from 100 to 500 millirads/hour along the east site of the 

right-of-way diminishing in frequency from 19th Avenue to the burial ground. A check of the flat car 

used for the burial showed low-level contamination on all horizontal surfaces of 10,000 to 20,000 cpm at 

several areas on the paper in the southeast corner of the flat car to 3,000 millirads/hour at surface. 

Special fiberglass deposition filters placed along the tracks did not indicate a general contamination 

spread. 

In the mid-1980s, the section of railroad track from the 202-S Tunnel to the REDOX Facility fence was 

backfilled and stabilized to contain the contamination and prevent parking of railroad cars . In 1997, the 

section of railroad track extending northwest from the facility boundary fence to the intersection of the 

track with the first gravel road was backfilled with 0.6 m (2 ft) of clean soil (Figure 2) . In 2000, the berms 

on the sides of the railroad cut were pushed in and an average of 2.1 m (7 ft) of soil was placed over the 

bottom of the railroad cut [BH 1-01373, Final Report for Interim Stabilization of REDOX Railroad Cut 

{UPR-200-W-41}] . 

A site surveillance walkdown was performed on March 4, 1998. 

Nature and Extent of Contamination: Potential radiological contamination in shallow soil. No data are 
available to evaluate shallow soil contamination . Site boundaries are shown in Figure 1. 

References: 
BHl-01147, 1998, REDOX Railroad Cut Interim Stabilization Final Report, Rev. 0, Bechtel Hanford Inc., 

Richland, Washington . 

BHl-01373, 2000, Final Report for Interim Stabilization of REDOX Railroad Cut {UPR-200-W-41 }, Rev. 0, 

Bechtel Hanford Inc., Richland, Washington . 

Waste Information Data System General Summary Report for the UPR-200-W-41 Waste Site. 
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Source: BHl-01147, REDOX Railroad Cut Interim Stabilization Final Report. 

Note: Produced from the best available copy. 

Figure 2. Location of Railroad Tracks Stabilized in 1997 
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I Site: UPR-200-W-46 Area: S Plant Category: Shallow-Surface Only I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Occurrence Date: 

None 

Unplanned Release 
200 Inner Area West 
200-WA-1 

200-MG-1 

December 30, 1957 

Waste Site Location and Physical Description: The unplanned release occurred during burial operation 

of a contaminated centrifuge, spotty contamination resulted in the Reduction-Oxidation (REDOX), 
234-SZ, and 224-U Plant Areas (Figure 1). Contamination was also found along the railroad right-of-way 

to the burial ground. 

Waste Site Coordinates: 

E-567389.43757 N-134421.70308 

Site Dimensions: 

Site Area : Unspecified Cover Thickness : 0.6 m (2 ft) 

Related Site Structure(s): Unspecified . 

Site Posting: The railroad cut located inside the REDOX Facility fence is posted as a Contamination Area . 

The section of covered track form the fence to the first gravel road intersection is posted as an 
Underground Radioactive Material Area . 

Site History 

Release Summary: The H-2 Centrifuge was ruthenium contaminated . The centrifuge was placed in a 

burial box in the REDOX Railroad Tunnel on December 30, 1957. Shortly after placement, fumes were 
observed coming from the centrifuge. Corrective measures to control the escape of fumes were 
attempted, but generally unsuccessful. After about 4 hours, fumes escaped the tunnel and circulated 

throughout the REDOX Building via the ventilation sys.tern . By 4:30 a.m., December 31, 1957, respiratory 
protection was required for the north side of REDOX (233-S Building), and was extended to the south 

operating areas of REDOX. Considerable surface contamination was deposited in and around REDOX, 

including construction work areas outside the building. The centrifuge was transported by train to the 

burial ground. The burial box was observed to be "puffing" slightly as it proceeded to the burial site but 

no contamination was observed along the railroad right-of-way. The centrifuge was buried at about 

10:00 a.m. on December 31, 1957. Dose rates related to the burial were documented as 

185 millirads/hour at 177 m (580 ft), and about 2 millirads/hour at 0.8 km (0.5 mi). Radiation field 

averaging 1 rad/hour during backfilling of the centrifuge box in the burial ground prevented the box 
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from being completely buried in 1 day. Two employees received face and nostril contamination during 

the backfill operation. Two days later, radiation surveys revealed a general low-level smearable 

contamination along the railroad right-of-way. 

Volume/Mass Discharged: Unspecified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: In the mid-1980s, the section of railroad track from the 202-S Tunnel to 

the REDOX Facility fence was backfilled and stabilized to contain the contamination and prevent parking 

of railroad cars. In 1997, the section of railroad track extending northwest from the facility bou ndary 

fence to the intersection of the track with the first gravel road was backfilled with 0.6 m (2 ft) of clean 
soil. The REDOX crane was decontaminated. 

A site surveillance walkdown was performed on February 25, 1998. 

Nature and Extent of Contamination: Potential radiological contamination in shallow soil. No data are 
available to evaluate shallow soil contamination . Site boundaries are shown in Figure 1. 

References: 
Waste Information Data System General Summary Report for the UPR-200-W-46 Waste Site. 
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I Site: UPR-200-W-51 I Area: S Plant I Category: Shallow-Surface Only I 

Site Description 

Alternate Site Identification: None 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Unplanned Release 
200 Inner Area West 
200-WA-1 

200-MG-1 

September 12, 1958 

Former OU Assignment: 

Occurrence Date: 

Waste Site Location and Physical Description: The unplanned release spread southward from the 

241-$-151 Diversion Box (inside the 241-S Tank Farm) to approximately 30 m (100 ft) beyond the 

200 West Area fence. The plume was approximately 100 m (300 ft) wide. This unplanned release was 

located is near an area that was surface stabilized in 1992 and known as UPR-200-W-165. 

Waste Site Coordinates: 

E-566864.87499 

Site Dimensions: 

Site Length: 525 m {1,722 ft) 
Site Width: 91.4 m (300 ft) 
Site Area: 47,775 m2 (516,600 ft2

) 

N-134257.24996 

Cover Thickness : Unspecified 

Related Site Structure(s): The unplanned release is associated with the 241-S-151 Diversion Box, 

UPR-200-W-52, UPR-200-W-114, and the unplanned release affected a portion of the area known as 
UPR-200-W-165. 

Site Posting: The unplanned release area is not marked or posted. 

Site History 

Release Summary: On September 12, 1958, high pressure steam was applied to the D-8 line of the 
241-S Diversion Box in an attempt to unplug it. The pressure bled back into the diversion box and caused 
a release of contamination . A follow-up survey showed contamination readings up to 1 rad/hour 
immediately around the box. Contamination levels 30 m (100 ft) south of the diversion box were 

50 millirad/hour. A narrow strip of contamination extended southward, across 10th Street, with 

contamination levels of 4,000 cpm. The contamination continued southward approximately 91.4 m 

(300 ft) beyond the 200 West Area fence. The particles outside of the 200 West Area fence read on the 

order of 5,000 cpm . The contaminated areas were posted and the gross contamination was flushed 
with water. 

Volume/Mass Discharged: Unknown. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: Immediately following the unplanned release, the contaminated areas 

were zoned off and the gross contamination was flushed with water. In 1992, two large soil 
contamination areas (UPR-200-W-165 and UPR-200-W-114), located northeast and east of the 

241-SX Tank Farm, were scraped and consolidated onto other existing nearby waste sites and into the 

207-S Retention Basin. After collecting soil samples of the scraped areas, the areas were removed from 
radiological control. Some residual contamination from this unplanned release may have contributed to 

the contaminated soil in these areas. 

Nature and Extent of Contamination: Potential radiological contamination in the surface soil (O - 0.3 m 

[O - 1 ft]). No data are available to evaluate shallow soil contamination . Site boundaries shown in 

Figure 1 are tentative. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-51 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: S Plant Category: Shallow-Subsurface J 

UN-200-W-82, Contamination Spread at 240-S-151 

Unplanned Release 

S Plant Area 

Current Operable Unit {OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

Not applicable 

Not applicable 

Waste Site Location and Physical Description: The site is a contamination spread occurred in the soil at 

the north and east side of the 240-5-151 Diversion Box and the 240-S-302 Catch Tank, on the north side 
of the Reduction-Oxidation Facility (202-S) (Figure 1). 

Waste Site Coordinates: 

E-567376 (m) 

Site Dimensions: 

Site Length: 18.29 m (60.00 ft) 

Site Width: 10.67 m (35.00 ft) 
Site Area: 195.10 m2 (2,100 ft2) 

N-134038 (m) 

Site Depth : Not applicable 

Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with the 240-S-151 Diversion Box and the 

240-S-302 Catch Tank. 

Site Posting: The 240-S-151 Diversion Box is posted with radiological warning signs . A Waste Information 

Data System (WIDS) sign has been placed at the approximate location ofthe release . 

Site History 

Release Summary: A piece of equipment moved in for the 240-S-151 Diversion Box installation, was 
caught under the late snow cover. Moisture from the melting snow and rain penetrated the plastic 

wrap, and ran off toward the catch tank area spreading contamination over the areas of run-off. Traffic 

from daily routine surveillance of the catch tank liquid levels apparently tracked some contamination to 

the chain boundary and step-off area. The release consisted of beta/gamma particulates spread with 

readings up to 80,000 cpm found outside the radiation zone. 

Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: A radiation monitor survey done in January 1980 detected high levels of 

contamination ranging from 40,000 to 60,000 disintegrations per minute inside the radiation zone. The 

maximum reading outside the radiation zone was 80,000 cpm. 

Because of the size of the contaminated area, manual clean-up was impractical. In 1980, the area 

around the diversion box was covered with Fabro Film. Some specks beyond the radiation zone were 

removed and taken to a burial ground. 

Nature and Extent of Contamination: 

No data are available to evaluate shallow soil contamination . Approximate location of waste sit e is 

shown in Figure 1. 

References: 

All information from WIDS General Summary Report for the UPR-200-W-82 Waste Site unless otherwise 

noted. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

None 
Unplanned Release 
S Plant Area 

200-WA-1 
200-MG-1 

1968 to 1981 

Waste Site Location and Physical Description: The release affected an area east of the 204-5 Unloading 
Station, north of the 202-5 Building and west of the Reduction-Oxidation (REDOX) railroad cut (Figure 1). 

The area was bladed into windrows in 1974. In 1993, the area was interim stabilized. The contaminated 
soil was scraped and pushed eastward, consolidating it next to the REDOX railroad cut soil berm. 
A portion of the chemical spur railroad tracks and a section along the western perimeter of the posted 

area was interim stabilized with 46 to 61 cm (18 to 24 in.) of uncontaminated soil. The site currently has 
a light chain barricade. 

Waste Site Coordinates: 

E-567389.98362 

Site Dimensions: 

Site Length: 66 m (217 ft) 
Site Width: 36 m (118 ft) 
Site Area: ~o.24 hectares (~0.6 acres) 

N-134113.20959 

Site Depth : Not applicable 
Cover Thickness: 46 to 61 cm (18 to 24 in.) 

Related Site Structure(s): UPR-200-W-116 was associated with the 204-5 Waste Storage Tank, the 

204-5 Railroad Tanker Waste Unloading Station, and 200-W-22. 

Site Posting: The site is posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: The area designated as UPR-200-W-116 in 1980 was contaminated with particulates 
spreading by wind from the 204-5 Waste Storage Tank exhaust and the related Railroad Tanker Waste 
Unloading Station. Radioactive particulates traveled eastward and affected an area approximately 

0.8 hectares (2 acres) in size. In 1974, ground contamination, with radioactive levels up to 20,000 cpm, 

was identified. It is possible that UPR-200-W-69 (a 1973 contamination spread from a contaminated 

drain pit) also contributed to the contamination at this location. 

Volume/Mass Discharged: Unknown. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: Routine surface radiological surveys are done annually. The 

September 10, 1981, survey found many specks ranging from 200 to 3,000 cpm . 

Nature and Extent of Contamination: No data are available to evaluate shallow soil contaminat ion. Site 

boundaries are shown on Figure 1. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-116 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

UPR-200-W-165; Contamination Area East of 241-5; 

UN-216-W-30 

Unplanned Release 
S Plant 
200-WA-1 

Unknown 

Unknown 

Waste Site Location and Physical Description: The UPR-200-W-165 waste site is located east of the 

241-S, 241-SX, and 241-SY Tank Farms and west of the 216-S-9 Crib in the 200 West Area. The site was 

interim stabilized over time from 1992 through 1995. The site was evaluated and reclassified to .Rejected 

in 2014. It was originally a radiologically posted area that was scraped and the contaminated soil 
combined with other waste sites. The site had been a large posted Surface Contamination Area, located 
east of the 241-S Tank Farm, north of the steam line. The 216-5-23 and 216-5-9 Cribs and the 216-S-18 

excavation were inside the Surface Contamination Area posting. Some of the contaminated soil was 
placed on top of the 216-5-9, 216-5-8, 216-S-1 &2, and 216-S-23 Cribs, while a portion of the 

contaminated soil was used for backfill in the 216-5-18 depression. After collecting soil samples of the 

scraped area, portions of the area was removed from radiological control in 1993. 

Waste Site Coordinates: 

E- 567037.4376 

Site Dimensions: 

Site Length: 115.0 m (377.3 ft) 

Site Width: 115.0 m (377.3 ft) 

Site Area : 13,354.6 m2 (143,747.86 ft 2
) 

N- 134632.7812 

Site Depth : Not specified 

Cover Thickness: Not specified 

Approximate dimensions of posted contamination area prior to being scraped. 

Related Site Structure(s): UPR-200-W-165 was associated with contamination migration from 
operational activities in the 241-S, 241-SX, and 241-SY Tank Farms. 

Site Posting: The site is no longer marked or posted. Areas decontaminated during the stabilization 

action between 1992 and 1995 resulted in these areas being released from radiological posting. The 
areas where the contaminated soil was consolidated are posted individually as part of those Waste 

Information Data System {WIDS) sites. 

Site Characterization Summary: The stabilization effort divided the contaminated area into two parts . 

The north part (north of the northern-most steam line) was done first and was completed in July 1992. 

The southern portion (the area between the two steam lines) became larger during the stabilization 

effort as more and deeper contamination was identified during the initial scraping. Some of the 
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contamination was placed on 216-S-9 Crib. The 216-S-9 Crib and the contaminated soil were covered 

with clean dirt and reposted as an Underground Radioactive Material Area in July 1992. Approximately 

460 m2 (5,000 ft2) were scraped down to 46 cm (18 in .) below the original surface and released from 

radiological controls . Soil samples for radiological screening were collected and radiological surveys 

were done prior to releasing areas from radiological control. The results of these samples are presented 

in BHl-00257, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report, Appendix A. 

Because of accessibility problems near the steam line, the remaining contamination was conso lidated 

and posted as a Soil Contamination Area and left to be addressed at a later date. This area was 

completed in 1995 when the inactive steam line was removed. The remaining contamination was 

pushed into the 216-S-18 Trench and surface stabilized. A total of 45 sample points were randomly 

selected from the northern portion and 23 sample points were randomly selected from the southern 

portion of the area. After collecting soil samples of the scraped area, the site was removed from 

radiological control. 

Figures 2 through 6 provide information on the limits of the areas decontaminated during the interim 

stabilization effort. 

Site History 

Release Summary: Radioactive surface contamination migrated from the 241-S, 241-SX, and 241-SY 

Tank Farms, eventually contaminating an area of approximately 4.7 hectares (11.5 acres) . 

Volume/Mass Discharged: Not specified . 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: Characterization data for this site is limited to the radiological screening 

data presented in the Interim stabilization report (BHl-00257) . No other soil or geophysical data are 

available within the site boundary. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O - 15 ft] below ground surface): Potential radiological contamination at the 

surface. 
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References: 

BHl-00257, 1995, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report, Rev. 00, Bechtel 

Hanford, Inc., Richland, Washington . 

WIDS General Summary Report for the UPR-200-W-165 Waste Site. 
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Source: BHI-00257, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report. 
Note: Produced from the best available copy. 

Figure 3.  UPR-200-W-165 Pre-Stabilization Soil Contamination North Portion 
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Source: BHI-00257, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report. 
Note: Produced from the best available copy. 

Figure 4. UPR-200-W-165 Pre-Stabilization Soil Contamination South Portion and 216-S-18 Soil Contamination Area 
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Source: BHI-00257, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report. 
Note: Produced from the best available copy. 

Figure 5. UPR-200-W-165 Post-Stabilization North Decontamination Area and 216-S-23 Consolidated Soil Contamination Area 

D-450



DOE/RL-2010-49, REV. 0 

Site: UPR-200-W-165 Area: S Plant Category: Shallow – Surface Only 

Source: BHI-00257, UN-216-W-24 and UN-216-W-30 Interim Stabilization Final Report. 
Notes: Original South Portion Decontamination Limits not clearly identified. Produced from the best available copy. 

Figure 6. UPR-200-W-165 Post-Stabilization 216-S-9 and 216-S-18 Consolidated Soil Contamination Area and Assumed South Portion Decontamination Area) 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Occurrence Date: 

Unplanned Release 

T Plant 
200-WA-1 

200-MG-1 

1949 

Waste Site Location and Physical Description: The unplanned release was located on the railroad tracks 

extending from the 221-T Canyon Building Tunnel to the Heavy Equipment Burial Ground (Figure 1). 

Waste Site Coordinates: 

E-567324. 7 4993 N-137134.93751 

Site Dimensions: 

Site Area: Unspecified Cover Thickness: Unspecified 

Related Site Structure{s): The 218-W-lA Burial Ground is known to contain large pieces of contaminated 

equipment and is likely to be the Heavy Equipment Burial Ground. The UPR-200-W-4 waste site is 

associated with the 221-T Building and may overlap with UPR-200-W-58, UPR-200-W-65, and 

UPR-200-W-73. 

Site Posting: The unplanned release area is not physically marked or posted. 

Site History 

Release Summary: The contamination resulted from a burial box that had been transported from the 
221-T Canyon Building to the Heavy Equipment Burial Ground. After the box was buried, a bulldozer 

used to cover the trench was found to be contaminated with dust which had readings of up to 
10,000 cpm. Contamination specks along the railroad track had an average reading of 7 millirem/hour. 1 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: A complete survey was made from the Canyon Building to the Heavy 
Equipment Burial Ground, which revealed a spread of contaminated particles. The most contamination 

was found in the vicinity northeast of the burial ground. 

Decontamination of the area was initiated in 1949. 

A site walkdown was performed in February 1998. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [0-15 ft] below ground surface): Potential radiological contamination at the 

surface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-4 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 
Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

200-W Painter Shop Paint Solvent Disposal Area 

Dumping Area 

T Plant 

200-WA-1 

200-MG-1 

Not specified 

Waste Site Location and Physical Description: The 200-W-6 waste site is a dumping area located north 

of 19th Street and east of Bridgeport Avenue (Figures 1 and 2) . It is within the construction forces shop 

complex at the 2318W Annex (also known as the 15019 shop building) . In 1993, contaminated soil was 

discovered at the site during building modifications at the paint shop. The shop had existed at t ~e 

location for years prior to the building modification work. No reference drawings are available for this 

waste site. 

Waste Site Coordinates: 

E-567263.50330 

Site Dimensions: 

Site Length: Not specified 

Site Width: Not specified 

Site Area : Not specified 

N-135889.01255 

Site Depth : Not specified 

Cover Thickness : Not specified 

Related Site Structure(s): The 200-W-6 waste site is associated with the construction forces 
shop complex. 

Site Posting: The posting for the 200-W-6 waste site is not specified. 

Site History 

Release Sum~ary: The 200-W-6 waste site is the result of paint solvents routinely being dumped onto 

the ground prior to 1984. In 1993, soil excavated to a depth of approximately 0.61 m (2 ft) from a hole 

drilled in the floor of the 200-W-6 painter' s shop at emitted a strong solvent odor. The soil was 

immediately placed back into the excavation and work was halted. 

It is unclear exactly when the releases occurred. The volume of wastes released to the 200-W-6 waste 

site is not specified. Therefore, no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Not specified . 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: In 1993, a section of the concrete floor was removed to allow for 

building modification work at the paint shop facili t y. The soil beneath the removed floor section was 

being excavated by hand when a strong solvent odor was detected; work was immediately halted. The 

excavated soil was placed back into the excavation hole and the incident was reported to the 

construction supervisor. Staff report that prior to 1984, it was common practice to dispose of paint and 

solvents directly to the ground. A Suspect Waste Site Information Report was submitted to the 

monitoring group on November 23, 1993. The site was submitted to the Waste Information Data System 

(WIDS) database in January 1994. Survey data and photographs from the WIDS Information Acquisition 

Form are provided in Figures 2 and 3. 

It is not specified if any surface stabilization work has occurred at the 200-W-6 waste site. It is unclear if 

the site is routinely surveyed or monitored, as no survey results or sample data analyses are provided 

for the site. If surveys do occur, their frequency is not specified . 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . Solvent contamination is suspected. Existing 

information indicates that the paint shop occupied the western portion of the 200-W-6 waste site 

(Figure 2) . The contamination is beneath a building. The release volume and depth of affected soil are 

unknown. The approximate depth to groundwater is 76 m (249 ft) below ground surface (bgs). 

References: 

Waste Information Data System General Summary Report for the 200-W-6 Waste Site. 
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200-IV PAl1'T SHOP 11/zs/93 

Source: Waste ln fo m1ation Data System fo r the 200-W-6 Waste Site. 

Note: Produced from the best avai lable copy. 

Figure 3. Photographs of Paint Shop dated 1993 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Oates: 

Area: T Plant Category: Intermediate I 

200-W-9, Project W291 Excavation Vitrified Clay Pipe 

Contamination 
Unplanned Release 

T Plant 
200-WA-1 

200-UR-1, 200-MG-1 
1994 

Waste Site Location and Physical Description: The 200-W-9 waste site is an unplanned release located 
near the southeast corner of 221T Facility (Figure 1). The site is 42 m (138 ft) north of 23rd Street 

(Figures 1 and 2). The site includes two metal caissons in a gravel covered area. The tops of the caissons 

are labeled MH T-1 and MH T-2. The site is not marked or posted. The 200-W-163-PL pipeline is located 

in the area, and is a 25 cm (10-in .) vitrified clay pipe. The 200-W-163-PL pipeline was uncovered during 

an excavation for the M H T-2 manhole for the new waste line from T Plant to the 200 Area Treated 

Effluent Disposal Facility (Project W291). Photographs of excavation are provided in Figure 3. 

Waste Site Coordinates: 

E-567467.18743 

Site Dimensions: 

Site Length: Not specified 
Site Width : Not specified 

Site Area: Not specified 

N-136676. 90629 

Site Depth: 1.8 m (6.0 ft) 
Cover Thickness: Not specified 

Overburden Depth: 1.5 m (5.0 ft) 

Related Site Structure(s): The 200-W-9 waste site is associated with 200-W-163-PL, which was used to 

convey chemical sewer effluent from the 291T, 222T, and 224T Facilities to the 216-T-3 Crib. 

Site Posting: The posting for the 200-W-9 waste site is not specified. 

Site History 

Release Summary: The 200-W-9 waste site is the result of the discovery of smear contamination on an 

old vitrified clay pipeline that was used to carry chemical sewer effluent. The discovery occurred when 

pipeline 200-W-163-PL was uncovered during excavation for the new T Plant waste line. A reading taken 

from a 100 cm2 (15.5 in .2) smear on the pipe revealed contamination up to 3,000 dpm, with a 5,500 dpm 

direct reading. It is unclear when the release occurred that resulted in the smear contamination. The 
volume of wastes released is not specified . Therefore, no volume estimates can be ascertained for 
this waste site. 
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Volume/Mass Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Area: T Plant Category: Intermediate I 

Site Characterization Summary: 200-W-163-PL is an old vitrified clay pipeline that was uncovered while 
excavating for the MH T-2 manhole for the 200 Area Treated Effluent Disposal Facility (Project W291). 
The pipeline was left in place following the excavation. It is not specified if any surface stabilization work 

has occurred at the 200-W-9 waste site. A site walkdown occurred on March 3, 2000, for verification 
purposes. The site visit confirmed that both manholes are labeled; however, no radiological posting was 

observed at the location. It is unclear if the site is routinely surveyed or monitored, as no survey results 
or sample data analyses are provided for the site. If surveys do occur, their frequency is not specified. 

No borehole or soil data from leak of pipeline 200-W-163-PL are available. 

Nature and Extent of Contamination: No data are available to evaluate the nature and extent of soil 
contamination. The type and volume of waste released and depth are unknown, although radiological 

contamination was detected. Use as a chemical sewer indicates mixed waste may have been released. 
The approximate depth to groundwater is 69.5 m (228 ft) below ground surface (bgs) . The top of the 

pipeline is approximately 1.5 m (5 ft) bgs, indicating shallow and intermediate depth soil could be 

contaminated . 

References: 
H-2-44511 (drawing), Area Map 200 West 'T' Plant Facilities, Sheet 132 of 186, Rev. 9, U.S. Department 

of Energy, Richland Operations Office, Richland Washington. 

Waste Information Data System General Summary Report for the 200-W-9 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

200-W-13, 2713-WB Green Hut Complex 

Maintenance Shop 

T Plant 

200-WA-1 

200-UR-l, 200-MG-1 

The site was active from an unspecified start date to 1991. 

Waste Site Location and Physical Description: The 200-W-13 waste site consists of areas of discolored 
soil, trash, and debris. The site is located north of 19th Street. The site (alias 2713-WB Green Hut 

Complex) is approximately 100 m (321 ft) west of Bridgeport Avenue (Figure 1). The soil may potentially 

be discolored by petroleum, and the debris includes vitrified clay pipes, wood, metal, glass, cloth, 

plastic, rubber, brick, and aerosol cans. In addition, miscellaneous regulated equipment has been stored 

to the north of the 2713-WB Green Hut Complex) . A silver painted Quonset Hut is located onsite. The 

hut was originally painted green, hence the site's secondary name "the Green Hut Complex." 

The site also includes areas with radiation protection posting signs (Figure 2) . There is a pink coated 

stream line on the south side of the 2713-WB Green Hut Complex, suggesting asbestos contamination . 

In 1995, the north parking area and the area on the west side of the building were chained and posted 

with Contamination Area (CA) signs. 

Waste Site Coordinates: 

E-567180. 78772 

Site Dimensions: 

Site Length : 135 m (443.0 ft) 
Site Width : 70.0 m (230.0 ft) 
Site Area : Not specified 

N-135952.86956 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-13 waste site is associated with the Minor Construction Area, Paint 

Shop, Shops, and the Power House. 

Site Posting: In 1995, the north parking area and the area on the west side of the building were chained 

and posted with CA signs . The site also includes areas with radiation protection posting signs. 

Site History 

Release Summary: The 200-W-13 waste site was used for the maintenance and storage of radioactively 

contaminated equipment and materials; including vehicles. The material and equipment were stored 
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outside and north of the 2713-WB Green Hut Complex until 1991. The inside of the "Green Hut" was 

used as a regulated vehicle repair shop during the 1980s. 

The type and volume of wastes released is not specified . In addition, it is not clear how long the site was 

actively used as a storage yard and maintenance facility for contaminated equipment. Therefore, no 

volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Not specified . 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: It is not specified if any surface stabilization work has occurred at the 

200-W-13 waste site. For initial review purposes, a site walkdown occurred on August 11, 1995. Figure 2 

shows posted and debris areas observed during the walkdown. From October 25 to November 14, 1995, 

the site was mapped using Global Positioning System survey equipment. It is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided for t he site. 

If surveys do occur, their frequency is not specified . 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . The type and volume of waste and depth are 

unknown. The approximate depth to groundwater is 76 m (249 ft) below ground surface (bgs) . 

References: 
Waste Information Data System General Summary Report for the 200-W-13 Waste Site. 

D-470 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-13 Area: T Plant 

200-W-102-PL 

Locaion Label • We I ID °' Sample Site ID 

• Sampling Sile 

• Weis and Boring• 

W.SteSile 

V\obstc Sile of lnlere&I 

- Fac!ity 
20 

100 

,l'SGW20140520_200-W-13 

<O 

ID identification 

I 
60 80m 

200 

Category: Intermediate I 

~~-
HS0090 22w65W 

' 2309W 
2318W 

M0847 

I -2310W • 

Figure 1. 200-W-13 Waste Site Map 

D-471 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-13 
.. 

. . . . . . 

. . 

Area: T Plant 

• • 

Note: Produced from the best ava ilable copy. 

. 
• • . . 
. 

. . . . 
• . 
• . 

• • 

Category: Intermediate I 

. ' . 
' .. . . . • • • . . 

. .. 

Figure 2. Field Observations from 1995 Walkdown 

D-472 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-14 Area: T Plant Category: Shallow - Subsurface I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 
Former OU Assignment: 

Service Dates: 

200-W-14, 200 West Heavy Equipment Storage Area 

Dumping Area 
T Plant 
200-WA-1 
200-MG-1, 200-MW-1 

Not specified 

Waste Site Location and Physical Description: The 200-W-14 waste site is a large, irregularly shaped 
gravel parking lot (Figure 1) that was used for the storage and parking of heavy equipment, including 

cranes, forklifts, diesel generators, and backhoes. The site includes five or six large patches of petroleum 

contaminated soil. The site is located northwest of the intersection of Bridgeport Avenue and 
19th Street. 

Waste Site Coordinates: 

Lon-567259.13595 

Site Dimensions: 

Site Length: 24 m (80 ft) 
Site Width: 9 m (30 ft) 

Site Area: 222 m2 (2,400 ft 2
) 

Lat-135927.87469 

Site Depth: 0.6 m (2 .0 ft) 
Cover Thickness : Not specified 

Dimensions are for the five or six large spots of petroleum contaminated soil. 

Site Length: 36 m (118 ft) 
Site Width: 11 m (36 ft) 

Site Area: 360 m2 (3,775 ft2) 

Site Depth: 0.6 m (2 .0 ft) 

Cover Thickness: Not specified 

The length and width values are estimates of the irregular shape. These values were obtained from the 
GPS survey data using Arclnfo and ArcView. 

Related Site Structure(s): The 200-W-14 waste site is associated with the building trades and 
craft shops. 

Site Posting: The posting for 200-W-14 is not specified. 

Site History 

Release Summary: 200-W-14 waste site was used for the parking and storage of heavy equipment. Soil 

contamination occurred at this site overtime due to leaks, seepage, or overflow from the parked 

vehicles. The leaks and overflow were more frequent during hot weather. No drip pans or containment 
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equipment was used at this site . The soil at the site is contaminated down to a depth 0.6 m (2 ft) 
or more. 

The volume of wastes released is not specified for this site. In addition, it is not clear how long t he site 

was actively used as a storage yard, or how long equipment had been leaking or overflowing. Therefore, 

no volume est imates can be ascerta ined for th is site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: A site walkdown performed on August 11, 1995, for initial review 

purposes confirmed that no dra in pans or containment equipment were present. In addition, staff noted 

that the parked equipment was leaking during the site investigation. The site was mapped on November 

14, 1995, using Global Positioning System (GPS) survey equ ipment. It is not specified if any su rface 

stabilizat ion work has occurred at the 200-W-14 waste site . In addition, it is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided for the site. 

If surveys do occur, their frequency is not specified . 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [Oto 15 ft] below ground surface [bgs]) : Potential hydrocarbon contam ination in the 
subsurface. 

References: 

Waste Information Data System General Summary Report for the 200-W-14 Waste Site. 
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I Site: 200-W-21 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Shallow - Subsurface I 

204-T Unloading Station, T-Plant Waste Railcar Unloading 

Facility, Unloading Station 1 and Unloading Station 2 

Pump Station 

T Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-MG-1, 200-MW-1 

From 1966 to 1968 

Waste Site location and Physical Description: The 204-T Unloading Station is located west of 221-T at 

the north end of the 216-T-34 Crib (Figures 1 and 2) . Site 200-W-21 was an unloading station, and 

included two unloading platforms: Unloading Station 1, Unloading Station 2, and associated piping (see 

Figure 2). In addition, the area has a short railroad siding extending from the main rail line into T Plant. 

Both unloading platforms and their piping were removed in 1996. The photographs in Figure 3 show the 

platforms before they were removed. However, the concrete structural foundations were left behind 

and were eventually buried beneath a layer of poured concrete. A layer of gravel 15 cm (6 in .) deep was 

later placed on top of the poured concrete . The site is posted with Underground Radioactive Material 

Area (URMA) signs . 

Waste Site Coordinates: 

E-567309.49781 

Site Dimensions: 

Site length: 26 m (86 ft) 

Site Width: 8 m (26 ft) 

Site Area : 208 m 2 (2,236 ft2
) 

N-137135.90074 

Site Depth: Not specified 

Cover Thickness : Not specified 

Note: Dimensions are estimated from area shown in Figure 1. 

Related Site Structure(s): The 200-W-21 waste site is associated with the 216-T-34 Crib, 216-T-35 Crib, 

and the 340 Facility in the 300 Area . The pipeline from Unloading Station 1 to the 216-T-34 Crib is 

labeled as sitecode 200-W-196-PL. The pipeline from Unloading Station 2 to the 216-T-35 Crib is labeled 

as sitecode 200-W-197-PL. 

Site Posting: Site 200-W-21 is posted as an URMA. 

Site History 

Release Summary: The platform structures at the 200-W-21 waste site were used to unload 300 Area 

liquid laboratory waste transported via railroad tanker cars from the 340 Facility. The radioactive 
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laboratory waste was pumped through one of two pipelines into the adjoining 216-T-34 and 

216-T-35 Cribs. 

In 1967, an est imated 30 m3 (40 yd3) of contaminated soil was removed from the base of the un loading 

station. Additional surface contamination was discovered and documented in 1987 and 1989. The 

contaminat ion discovered in 1989 was located within the two unloading platform station dra ins. 

Readings taken from the drains showed contamination levels as high as 4,000 dpm of beta/gamma and 

1,800 dpm of alpha contamination . Contamination smears on the eastern drain found 600 dpm of 

removable alpha contam ination. In addition, a brick inside the posted URMA was found to have fixed 

alpha contamination up to 2,450 dpm on September 14, 1995. However, the total volume of wastes 

unloaded or potentially released at this site is not specified . Therefore, no volume estimates ca n be 

ascertained for this site. 
,./ 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The ground was partially surface stabilized in 1989, when the pump and 

piping equipment were removed, and concrete was poured into the drain pads. 

In 1996, additional remediation work removed the platform structures, storage sheds and light fixtures. 
The contaminated area was buried beneath 15 cm (6 in.) of gravel and reposted as an URMA. 

The site was mapped using Global Positioning System equipment on February 11, 1998. On 

September 14, 1995, a radiation investigation occurred as part of a routine outdoor survey. A portable 

alpha meter instrument detected maximum, fixed alpha contamination on a brick inside the posted 

boundary of 2,450 dpm. A site walkdown performed on March 1, 2000 ,for verification purposes 

confirmed that site structures had been removed, and that only the concrete foundation pads remained. 

A surface radiological survey occurs annually. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface, below the concrete and gravel stabilization cover. 

References: 
H-2-32649 (drawing), 1967, Civil Plot Plan, Rev. 2, Vitro Engineering Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-21 Waste Site. 
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Figure 3. Photographs of the Unloading Stations 1 and 2, 1996 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

UPR-200-W-166, UN-216-W-31 

Unplanned Release 

T Plant 

200-WA-1 
200-MG-1, 200-MW-1 

Not specified 

Waste Site Location and Physical Description: The 200-W-53 waste site consists of a large area of 

posted surface soil contamination located east of the 207-T Retention Basins (Figure 1). Discovered in 
1994, the site covers roughly 14,466 m2 (155,706 ft2) or 1.4 hectares (3 .6 acres) of ground marked and 

posted as a Soil Contamination Area . In 1996, the contaminated soil was scraped and consolidated 

within the 207-T Retention Basins . The basins have been completely backfilled and covered with clean 

dirt. The site is posted as an Underground Radioactive Material Area (URMA). 

A small URMA surrounding well 299-Wll-28, on the west side of the retention basins, is considered to 

be part of the 200-W-53 waste site. This is discussed further under the Site Characterization Summary 

section. No reference drawings are available for this site. 

Waste Site Coordinates: 

E-567038.38433 

Site Dimensions: 

Site Length: 120 m (394 ft) 
Site Width: 120 m (394 ft) 
Site Area: 14,400 m2 (155,000 ft 2) . 

N-136721.10881 

Site Depth : Not specified 
Cover Thickness: Not specified 

These are the approximate dimensions of the posted area. 

Related Site Structure(s): The 200-W-53 waste site is associated with the 207-T Retention Basin. 

Site Posting: The 200-W-53 waste site is posted as an URMA. 

Site History 

Release Summary: The source of contamination was assumed to be the 241-T Tank Farm and the 

207-T Retention Basin. Speck contamination originating from operations at the 241-T Tank Farm spread 

via the wind and contaminated the soil at the 200-W-53 waste site. 

The total volume of wastes unloaded or potentially released at this site is not specified . Therefore, no 

volume estimates can be ascertained for this site . 
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Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: Soil contamination located east of the 207-T Retention Basin was 

scraped up and placed inside the 207-T Retention Basin in 1996. The basins were completely backfilled 

and covered with clean soil. The scraped area is currently posted as an URMA. It appears the intent was 

to remove all surface contamination in the 200-W-53 waste site and there is no documentation that any 

soil or gravel cover was placed on this area after stabilization. 

The pre-stabilization boundary was mapped using Global Positioning System equipment on 

February 13, 1996. 

The Tank Waste Remediation Group used waste site number UN-216-W-31 (alias UPR-200-W-166) to 

document their 1996 clean-up effort. However, the contaminated soil was not located at the same place 

as the original UN-216-W-31 waste site, which was consolidated and stabilized by the Radiation Area 

Remedial Action in 1992. The original UN-216-W-31 area of contamination was described as being 

located north and east of 241-T Tank Farms. In 1996, the UN-216-W-41 number was used again for the 

contamination found further east, because the source of the contamination was assumed to be the 

same as the source for UN-216-W-31. Because of programmatic responsibility issues, it was necessary to 

give the second area of contamination a separate site code (200-W-53) to explain the two separate 
remediation activities . 

It is unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses 

are provided for the site. If surveys do occur, their frequency is not specified . Several boreholes were 
installed within the boundaries of this waste site (Figure 1), but no surface soil data were collected. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

Interview Guide, 207-T Retention Basin Interim Stabilization, and 1996 Surface Contamination Reduction 

Program-(1006221654) 

Waste Information Data System General Summary Report for the 200-W-53 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area : 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Contam inated Concrete Pad 

Dumping Area 

T Plant 

200-WA-1 

200-MG-1, 200-MW-1 

Not specified 

Waste Site Location and Physical Description: The 200-W-63 waste site is a "T" shaped covered 

concrete pad. The site was originally posted as a Surface Contamination Area (SCA); however, the site 

was reposted as an Underground Rad ioactive Material Area (URMA) following the placement of a layer 

of gravel over the area. The pad is located roughly 180 meters (591 ft) northwest of 241-TY Tank Farm 

and 80 m {262 ft) south of 23rd Street in 200 West Area (see Figure 1, site map) . The debris consists of 

concrete rubble, wood, cans, pipes, and rusted sheet metal. 

Waste Site Coordinates: 

E-566518.57541 N-136523.56314 

Site Dimensions: 

Site Length : 42.7 m {140.0 ft) Site Depth: Not specified 

Site Width : 13.7 m {45 .0 ft) Cover Thickness: Not specified 

Dimens ions of the pad prior to it being covered by a layer of gravel. 

Related Site Structure(s): The 200-W-63 waste site is not associated with any other waste sites or 

facilities . 

Site Posting: The 200-W-63 waste site is currently posted as an URMA. 

Site History 

Release Summary: Staff reported in interviews regarding this site that the pads were used to store 

radiologically contaminated tanks in the late 1980s. 

The total volume of wastes stored or potentially released at this site is not specified . Therefore, no 

volume estimates can be ascertained. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 
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Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: In 1991, the tanks were removed and the pad was posted as an SCA. 

A radiation area remedial action site walkdown occurred on September 1, 1999. During the walkdown, it 

was noted that the pad had been covered with gravel, and that the pad was posted with old, faded SCA 

signs and rusted chain . At the time, it did not appear that any group was responsible for surveillance or 

routine site maintenance. Staff attempted to locate a responsible party for the site; however, none was 

found. 

In addition, the site has been mapped and radiologically surveyed. The site was mapped using Global 

Positioning System equipment on September 12, 1997. A radiological investigation occurred on 

December 5, 1997. A GM/P-11 Probe (15.5 cm 2 [2 .4 in .2) (beta-gamma) unit detected beta/gamma 

contamination at Spot #1 up to 50,000 dpm. The average dpm value detected at the site was 2,000. 

In addition, coyote tracks through the area suggest that coyotes were drinking water from a small 

depression in the concrete. A radiological investigation on December 5, 1997, discovered both alpha and 

beta/gamma contamination on the pad. It is unclear if the site is routinely surveyed or monitored, as no 

survey results or sample data analyses are provided for the site. If surveys do occur, their frequency is 

not specified . 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface and below the stabilization cover. 

References: 

Radiological Survey Report SS246425-[1006231085].pdf 

Waste Information Data System General Summary Report for the 200-W-63 Waste Site. 
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I Site: 200-W-80 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant I Category: Shallow - Subsurface I 

Stabilized Contaminated Soil Area Southwest of T Plant, 

Mound of Contaminated Soil Southwest of T Plant 

Spoils Pile/Berm 
T Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-MG-l, 200-MW-1 
Not specified 

Waste Site Location and Physical Description: The 200-W-80 waste site is composed of a gravel area 

encompassed by posts and chain . Originally, the site contained a soil mound surrounded by radiation 
rope and posted as a Contamination Area (CA). The mound was leveled in 2000. The site is currently 
posted with Underground Radioactive Material Area (URMA) signs. Approximately 3 m (10 ft) east of the 

site is a small posted URMA, with one capped well inside the posted area and a second capped well 
located just outside the boundary. This second well is locked and is posted with a potential 

contamination warning. 

In addition, postings on the fence line along the northern section of the CA indicate an underground 
pipeline is present, running from the east to the west. This area is also posted as an URMA. The site is 

located west of 221-T and northeast of the 241-T-361 settling tank. It is about 15 m (SO ft) west of the 
steam pipeline (Figure 1). No reference drawings are available for this site. 

Waste Site Coordinates: 

E-567370.95721 

Site Dimensions: 

Site Length: 15 m (49 ft) 
Site Width: 14 m (46 ft) 
Dimensions of the posted area. 

Site Length : 8.2 m (27 ft) 
Site Width: 3.1 m (10 ft) 

N-136762.31332 

Site Depth : Flattened mound 
Cover Thickness: 15.2 cm (6 in .) of clean gravel 

Site Depth: 1.5 m (5.0 ft) 
Cover Thickness: Not specified 

Dimensions of the soil mound that has been flattened inside the posted area. 

Related Site Structure(s): The 200-W-80 waste site is associated with the 216-T-27 and 216-T-28 Cribs. 

The pipeline associated with the unloading station is labeled as 200-W-188-PL. 

Site Posting: 200-W-80 waste site is currently posted as an URMA. 

D-491 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-80 Area: T Plant I Category: Shallow - Subsurface I 

Site History 

Release Summary: The 200-W-80 waste site consisted of a mound of soil encompassed by radiat ion 

rope and CA signs. While no radiation contamination was discovered during a radiological survey in 1999 

or 2000, it is possible that contamination was present inside the mound itself. However, no information 

is provided detailing the waste released or stored at the site . Therefore, no volume estimates can be 
ascertained for this site . 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The 200-W-80 waste site was mapped with Global Positioning System 

equipment on July 7, 1998. A radiological investigation of the soil mound on November 30, 1999, did not 

discover any contam ination on the mound surface. However, the survey did detect up to 100 cpm of 

contam ination on miscellaneous equipment and a mouse burrow around the waste site west of T Plant. 

The mound and its CA posting were submitted to the Waste Information Data System (WIDS) as a 

Discovery Site on May 2000. A site walkdown on October 12, 2000, occurred to evaluate the conditions 

of the site. The mound was observed to be roughly 1.5 m (5 ft) tall, 8.2 m (27 ft) long, and 3 m (10 ft) 

wide. The mound and the immediate area contained numerous pieces of asphalt, similar to that in the 
neighboring T Plant parking lot. 

In December 2000, the site was surface stabilized. The soil mound was leveled and a layer of gravel was 

placed over the area. The site was surveyed and down posted to a URMA following the remediation 

work. Radiological surveys were performed on: 

• November 2, 2000, after the mound was flattened 

• December 4, 2000, during placement of clean gravel 

• December 18, 2000, as part of a final radiation survey with 64 points surveyed 

These radiological surveys did not discovery any contamination within the site boundary. A GM/P-11 

Probe (15.5 cm 2 (2.4 in.2) (beta-gamma) was used during all surveys. Due to the presence of asphalt 

inside and surrounding the mound, it is assumed that the mound was created several years prior during 

a parking lot expansion at T Plant. 

It is unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses 

are provided for the site. If surveys do occur, their frequency is not specified . 
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Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

Memo w ith subject- 200-W-80, Down post of CA Located Southwest of T Plant, DYNCORP Radiological 

Report, Diagrams, and Photos_-_(1006231402] .pdf 

WIDS General Summary Report for the 200-W-80 Waste Site. 
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I Site: 200-W-81 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Shallow - Surface I 

200-W-81, Contaminated Tumbleweed Fragments Along 

Railroad Track East 

Unplanned Release 

T Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-MG-1, 200-MW-1 

Not specified 

Waste Site Location and Physical Description: The 200-W-81 waste site consists of three posted 

Contamination Areas (CAs) . The three CAs are located on the railroad tracks east of the 218-W-3AE 

Burial Grounds and south of 12th Street and the 610 Gate (Figure 1). No reference drawings are available 

for this site. 

Waste Site Coordinates: 

E-566848.77629 

Site Dimensions: 

Site Length: 30.5 m (100 ft) 
Site Width : 12.2 m (40 ft) 
Site Area : 372 m2 (4,000 ft2

) 

Site Length: 1.8 m (6.0 ft) 

Site Width : 1.8 m (6.0 ft) 

Site Area : 111 m2 (36 ft 2) 

Site Length : 6.1 m (20.0 ft) 
Site Width : 3.1 m (10.0 ft) 
Site Area : 19 m2 (200 ft2) 

N-137283.07443 

Site Depth : Not Specified 

Cover Thickness: Not Specified 

Site Depth : Not Specified 

Cover Thickness: Not Specified 

Site Depth : Not specified 
Cover Thickness : 15.2 cm (6 in.) of clean gravel 

Note: Provided above are the three dimensions of the three CAs discovered on railroad tracks on a 
portion of the T Plant Spur. 

Related Site Structure(s): The 200-W-81 waste site is not associated with any other waste sites or 

facilities . 

Site Posting: Site 200-W-81 is currently posted as a Underground Radioactive Material Area (URMA). 
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I Site: 200-W-81 Area: T Plant Category: Shallow - Surface I 

Site History 

Release Summary: The site consists of three areas that have been contaminated by blown-in 

tumbleweed fragments . The tumbleweed fragments have contaminated the soil, wh ich in turn has led 

to additional vegetation contamination . The windblown, contaminated tumbleweed fragments are 

bel ieved to originate from the southern end of the 218-W-3AE Burial Grounds. The total volume of 

wastes stored or potentially released at this site is not specified . Therefore, no volume estimates can be 

ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The three posted areas contain blown-in contaminated tumbleweeds 

and tumbleweed fragments . The three sites were submitted to Waste Information Data System (WIDS) 

together, for incorporation into the WIDS database as a single Discovery Site . 

The site has been surveyed several times since its discovery. On June 29, 1998, a railroad survey us ing a 

GM/P-11 Probe (15.5 cm 2 (2.4 in .21) (beta-gamma) discovered contamination on a ra ilroad t ie and w ithin 

the soil in a portion of the T Plant Spur. A second rad iation survey on July 31, 2000, identified t he three 
CAs that were created as a result of a consolidation of blown-in contaminated tumbleweeds and new 

vegetation growth. In addition, a site walkdown performed on November 15, 2000, for verificat ion 

purposes confirmed the site's location and noted that the three posted CAs still contained blow n-in 

tumbleweeds . 

During a routine radiological investigation within the burial ground, contaminated vegetation w ith 
readings up to 7,000 dpm were found . The contaminated vegetation was subsequently removed. 

A verification su rvey conducted after vegetation was removed discovered contaminated soil w ith 

beta/gamma readings of 70,000 dpm. Staff sprayed the site with soil cement and posted the area as 

a CA. 

In 2009, all three CAs were radiologically surveyed and down posted to Soil Contamination Areas (SCAs) . 

Later that same year, each SCA was covered with 15 cm (6 in .) of clean gravel and the postings at each 

site were changed to URMA. 

It is unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses 

are provided for the site . If surveys do occur, thei r frequency is not specified. 
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I Site: 200-W-81 Area: T Plant Category: Shallow - Surface I 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination below 

the stabilization cover (0.15 m [0.5 ft] bgs) . 

References: 

WIDS General Summary Report for the 200-W-81 Waste Site. 
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I Site: 200-W-82 Area: T Plant Category: Shallow - Subsurface I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Risers East of the 216-TY-201, 216-T-26, 216-T-27, 

216-T-28 Cribs, Crib Unloading Station 
Product Piping 

T Plant 

200-WA-1 

200-MG-1, 200-MW-1 
Not specified 

Waste Site Location and Physical Description: The 200-W-82 waste site consists of two 1.2 m2 (4.0 ft2) 

concrete pads, each with a stainless-steel flanged riser. The metal pipe flanges have a bolted top, and 

rise approximately 7 cm (3 in.) above the level of the concrete. The site is located east of Camden 
Avenue, 30 m (100 ft) east of the 216-TY-201 Flush Tank and the 216-T-26, 216-T-27, and 216-T-28 Cribs 

(Figure 1). 

The unloading station was constructed to fit tanker trucks unloading 300 Area liquid wastes into the 

216-T-27 and 216-T-28 Cribs. The unloading station conveyed waste from the trucks to the cribs and was 

capable of unloading up to two trucks at once. The two cement pads with risers are located east of the 

blanked pipeline 200-W-188-PL, which ran towards the 216-TY-201 Flush Tank. Just south of the flush 

tank, the pipe continued to run westward to the 216-T-26, 216-T-27, 216-T-28 Crib line (Figure 2) . The 
site is posted with Contamination Area (CA) signs and covers approximately 6 by 12 m (20 by 40 ft) 

of ground. 

Waste Site Coordinates: 

E-566975.54038 

Site Dimensions: 

Site Length: 10.7 m (35 ft) 
Site Width: 4.9 m (16 ft) 

Site Area: 52 m2 (560 ft 2
) 

Dimensions measured from Figure 1. 

N-136404.59529 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-82 waste site is associated with the 216-T-27 and 216-T-28 Cribs. 
The pipeline associated with the unloading station is labeled as 200-W-188-PL. 

Site Posting: The 200-W-82 waste site is currently posted as a CA. 

D-499 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-82 Area: T Plant I Category: Shallow - Subsurface I 

Site History 

Release Summary: There is some uncertainty regarding the source of waste sent to the 200-W-82 
unloading station. The more likely scenario is that 300 Area wastes, originating from the 340 Waste 

Transfer Facil ity, were discharged into the 216-T-28 Crib. However, an additional source states t hat the 
waste from the 340 Waste Transfer Facility was instead combined with T Plant and 2706-T waste and 
discharged into the 216-T-28 Crib via single-shell tanks. This suggests that the 300 Area waste was added 

to the tank farm tanks instead of disposed of into the 216-T-28 Crib. Based on available drawings and 

the presence of the unloading platform to the east of the crib series, it is assumed that the latter 
statement is incorrect. 

It is believed that 200-W-82 waste site was constructed for use as a truck unloading station for liquid 

waste from the 300 Area . It is thought that 200-W-188-PL, which is the short pipeline connected to the 
station, extended eastward to the risers. Drawing SK-2-3706, Truck Unload Station (F igure 3), shows 

plans for a truck unloading station at the 216-T-34 Crib. A note on the drawing says, "relocate hose 
connections & support from existing truck unloading station 200W." Since the 300 Area liquid waste 
that had been going to the 216-T-28 Crib was "rerouted" to the 216-T-34 Crib (ARH-2155), the existing 

truck unloading station mentioned on the drawing is assumed to be this site. The visible riser 
configuration east of the 216-TY-201 Flush Tank matches the design on Figure 3. The waste at t he 

unloading station is located on the underground transfer piping, on the risers and pads, and wit hin the 
ground in areas exposed to contamination via leaks. The total volume of wastes unloaded or potentially 

released at this site is not specified. Therefore, no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: Drawings indicate that the ''T'' pipe (200-W-188-PL) was originally 

designed for the construction of three additional cribs that were scheduled to receive wastes from the 

216-TY-201 Flush Tank (Figure 2) . However, the additional cribs were never constructed . 

A site walkdown performed on November 15, 2000, occurred for verification purposes. The site 

walkdown confirmed the dimensions of the two concrete pads and the site posting. It is unclear if the 

site is routinely surveyed or monitored, as no survey results or sample data analyses are provided for 
the site. If surveys do occur, their frequency is not specified. 
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I Site: 200-W-82 Area: T Plant I Category: Shallow - Subsurface I 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [O - 15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface. 

References: 

ARH-2155, 1971, Radioactive Liquid Waste Disposal Facilities 200 West Area, Atlantic Richfield Hanford 

Company, Richland, Washington . 

H-2-2733 (drawing), 1973, 216-T-26, T-27, T-28, T-18 Cribs Adj. 241 -TX & TY Farms, Sh. 1, Rev. 4, General 

Electric Company, Richland, Washington . 

SK-2-3706 (drawing), 1966, Truck Unload Station, Rev. 0, Pacific Northwest Laboratory, 
Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-82 Waste Site . 
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I Site: 200-W-82 Area: T Plant Category: Shallow - Subsurface 
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I Site: 200-W-82 Area: T Plant I Category: Shallow - Subsurface I 
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I Site: 200-W-82 Area: T Plant I Category: Shallow - Subsurface I 
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Site: 200-W-82 Area: T Plant Category: Shallow - Subsurface 

Source: SK-2-3706, Truck Unload Station. 
Note: Produced from the best available copy. 

Figure 3. Truck Unload Station 
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I Site: 200-W-90 Area: T Plant I Category: Shallow - Surface Only I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Underground Radioactive Material Areas Posted Along 

23 rd Street in 200 West 

Unplanned Release 
T Plant 
200-WA-1 

200-MW-1, 200-MG-1 

Not specified 

Waste Site Location and Physical Description: The 200-W-90 waste site consists of three posted 

Underground Radioactive Material Areas (URMAs). Two are located on the south shoulder of 23 rd Street, 

between Camden and Dayton Avenue, across from the 218-W-2A Burial Ground (Figures 1 through 3). 
The third waste site is located further east, on the south end of 23 rd Street, across from the 241-T Tank 

Farm. There are no underground pipelines in the area. The ground of all three sites is bare, with no live 
or growing vegetation present. No reference drawings are available for this site. 

Waste Site Coordinates: 

E-566399. 78498 

Site Dimensions: 

Site Length: 6.1 m (20 ft) 
Site Width: 3.1 m (10 ft) 
Dimensions of each of the posted areas. 

N-136621.65819 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-90 waste site may be related to UPR-200-W-63. 

Site Posting: The 200-W-90 waste site is posted as an URMA. 

Site History 

Release Summary: The 200-W-90 waste site consists of three unplanned releases that are relatively the 
same size and near one another. The type and volume of waste released are not documented. It is also 
unclear what the contamination source is for this site. However, the three waste sites are located close 
to the 218-W-2A Burial Ground, thus it is possible the contamination originated from there. As the total 

volume of wastes released at this site is not available, no volume estimates can be ascertained for this 

site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 
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I Site: 200-W-90 Area: T Plant I Category: Shallow - Surface Only I 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The three posted areas that make up the 200-W-90 waste site, which 

was submitted to the Waste Information Data System (WIDS) as a Discovery Site in 2000. The three 

areas are similar in size. No radiological investigation describing the characteristics of the areas could be 

located, nor when they were originally posted. 

A site walkdown performed on January 9, 2001, occurred for verification purposes. The site walkdown 

confirmed the dimensions of the three posted areas and their location along the south side of 

23 rd Street. It is unclear if the site is routinely surveyed or monitored, as no survey results or sample data 

analyses are provided for the site. If surveys do occur, their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m (0 -15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface. 

References: 

WIDS General Summary Report for THE 200-W-90 Waste Site. 
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I Site: 200-W-90 Area: T Plant I Category: Shallow - Surface Only I 
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I Site: 200-W-90 Area: T Plant I Category: Shallow - Surface Only I 
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I Site: 200-W-90 Area: T Plant I Category: Shallow - Surface Only I 
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I Site: 200-W-90 Area: T Plant I Category: Shallow - Surface Only I 
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I Site: 200-W-92 Area: T Plant Category: Shallow - Subsurface I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

200-W-92, Contaminated Mound of Soil and Debris, Soil 
Mound West of 241-TY Tank Farm 
Dumping Area 

T Plant 
200-WA-1 

200-MG-l, 200-MW-1 
Not specified 

Waste Site Location and Physical Description: The 200-W-92 waste site is a soil mound roughly 1.5 m 

(5 ft) tall. The site is surrounded by chain and posted with Contamination Area (CA) signs. A few 

radiation flags identifying significant contamination are located on the mound. In addition, rocks and 

chunks of asphalt and cement are visible. Rabbitbrush and other vegetation were observed growing on 

the mound. The site is covered with a layer of gravel and is currently posted with Underground 
Radioactive Material Area (URMA) signs. The mound is located west of an unnamed gravel road, west of 

the 241-TY Tank Farm (Figure 1). No reference engineering drawings are available for this site. 

Waste Site Coordinates: 

Lon-566670.40106 

Site Dimensions: 

Site Length : 24 m (80 ft) 
Site Width : 9 m (30 ft) 

Lat-136382.51632 

Site Depth: Not specified 

Cover Thickness : Not specified 

This dimension was estimated by the Radiological Control Technician who posted the area. 

Related Site Structure(s): The 200-W-92 waste site is not associated with any other known waste sites 
or facilities. 

Site Posting: The 200-W-92 waste site was originally posted as a CA. Following surface stabilization work 
in 2007, the site was down posted to an URMA. 

Site History 

Release Summary: The 200-W-92 waste site consists of a pile of dumped soil and miscellaneous debris. 

It is unclear where the soil and debris originated from. It is also unclear the amount of time the soil and 

debris had been present at the site. Rabbitbrush shrubs were observed growing on the soil mound, thus 

the debris and soil had likely been dumped several years prior. As the total volume of contamination 

released at this site is not available, no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 
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I Site: 200-W-92 Area: T Plant Category: Shallow - Subsurface I 
Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: On May 23, 2001, a large mound of contaminated soil and 

miscellaneous debris was discovered west of the 241-TY Tank Farm during an environmental 
investigation. Following its discovery, the extent of contamination was identified and the boundary was 

posted. A GM/P-11 Probe (15.5 cm 2 (2.4 in .2) (beta-gamma) was used during the survey. The probe 
detected a maximum direct reading of 40,050 cpm on a 10 cm (3 .9-in.) rock. 

After the contamination's discovery, the site was submitted to the Waste Information Data Syst em as a 
Discovery Site. In 2001, contamination levels were detected up to 1.6 million dpm per 100 cm 2 (15.5 in .2

) 

of beta gamma and 14,000 dpm per 100 cm 2 (15.5 in .2) of alpha in the soil and debris. It is believed that 

the soil was dumped at this site several years prior. 

A site walkdown performed on July 17, 2001, occurred for verification purposes. The walkdown 
confirmed the location of the posted mound and documented the site characteristics. In addition, staff 
noted that a moderate amount of vegetation, primarily rabbitbrush, was growing on the soil pile. The 

site was mapped using Global Positioning System equipment on October 24, 2004. The site was surface 
stabilized with clean gravel in April 2007. 

It is unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses 

are provided for the site. If surveys do occur, their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow {O - 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the 200-W-92 Waste Site 
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I Site: 200-W-106 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Shallow - Subsurface / 

Soil Contamination Area Adjacent 

Unplanned Release 
T Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 
Former OU Assignment: 

Service Dates: 

200-MW-1, 200-MG-1 

Not Specified 

Waste Site Location and Physical Description: The 200-W-106 waste site is an unplanned release of 
contaminated soil west of the 241-TX Tank Farm. The site is west of the 216-T-25 Trench and northeast 
of the 200-W-55 dump site (Figure 1). The 200-W-106 waste site was covered with 15.2 - 30.5 cm 

(6 -12 in.) of gravel as part of a surface stabilization effort in March 2010. No engineering reference 
drawings are available for this site. The immediate area supported large, growing rabbitbrush and 

sagebrush shrubs, suggesting that the vegetation had been growing at the site for several years. The 
area containing the contamination has little to no vegetation. 

Waste Site Coordinates: 

E-566449.45300 

Site Dimensions: 

Site Length : 20 m (67 ft) 
Site Width: 16 m (53 ft) 
Site Area : 330 m2 (3,551 ft 2

) 

N-13617 4.00800 

Site Depth : Not specified 
Cover Thickness: 15 - 30 cm (6 - 12 in.) 

Related Site Structure(s): The 200-W-106 waste site is not associated with any other known waste sites 
or facilities, but it is adjacent to the 200-W-55 dump site . 

Site Posting: The 200-W-106 waste site was originally posted as a Surface Contamination Area (SCA) . 
Following surface stabilization work in 2010, the site was down posted to an Underground Radiation 

Material Area (URMA). 

Site History 

Release Summary: Site 200-W-106 was discovered on February 13, 2003, when an employee was 
driving past the 200-W-55 dump site. The employee was unfamiliar with the dump site, and stopped to 
make a perfunctory radiological investigation of the site. The employee discovered soil contamination 
on the top rim of the debris pit not associated with or connected to the 200-W-55 dump site. Further 
investigation of the site indicated that the soil had been dumped at the site many years ago, as indicated 
by the presence of undisturbed, large, growing rabbitbrush and sagebrush shrubs surrounding the 
contaminated area . Over 15 individual contaminated spots were located at this site. 
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I Site: 200-W-106 Area: T Plant Category: Shallow - Subsurface I 
The site consists of a pile of dumped soil and miscellaneous debris. It is unclear where the soil and debris 

originated from . It is also unclear the amount of time the soil and debris had been present at the site. 

Large shrubs were observed growing around the soil mound, thus the debris and soil had likely been 

dumped several years prior. As the total volume of contamination released at this site is not avai lable, 

no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The site has been surveyed several times since its discovery. The first 

radiation survey occurred on February 13, 2003, when a routine contamination survey discovered a 

maximum surface reading of 3,600 cpm. The levels of contamination increased as investigators probed 

deeper into the soil profile. Readings taken from the surface showed 300 cpm present, with 

contamination levels increasing deeper into the soil profile. Readings rose to 7,600 cpm at a depth of 

7.6 cm (3 in.). Further investigations were conducted to calculate the depth of contamination. Most of 

the contamination was discovered within 15 cm (6 in.) of the ground surface. A maximum read ing of 
20,100 cpm was found at a depth of 10 cm (4 in .). 

A second radiation survey took place on February 25, 2003, to further investigate the site's 

characteristics and the depth of contamination . A maximum contamination level of 20,100 cpm was 
found at 10 cm (4 in.) below the ground. 

A final series of radiation surveys occurred on March 25, 2010, to document the down posting of the site 

from a SCA to an URMA following surface stabilization. Surface stabilization involved removing 

non-radiologically contam inated debris and covering the site with a layer of clean backfill 15.2 - 30.5 cm 

(6 -12 in .) deep. However, some large chunks of asphalt and concrete were left behind and buried 

beneath the backfill instead. While no contamination was detected on removed debris, spotty 

contamination was discovered in the soil before surface stabilization occurred. Radiation read ings 

ranged from 15,000 to 20,000 dpm beta gamma. A verification survey took place following the 

placement of the clean backfill. The survey did not find any contamination in the area after backfilling 

occurred . 

The site was mapped using Global Positioning System survey equipment on February 24 and 25, 2003 . 

It is unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses 

are provided for the site. If surveys do occur, the frequency is not specified . 
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I Site: 200-W-106 Area: T Plant Category: Shallow - Subsurface I 
Nature and Extent of Contamination: 

Shallow (O -4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface, below the stabilization cover which is 0.15 - 0.3 m (0.5 - 1 ft) thick. 

References: 

Waste Information Data System General Summary Report for the 200-W-106 Waste Site. 
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I Site: 200-W-127 

Site Description 

Site Alternate Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

200-W-127, Surface Stabil ization Area East of 

UPR-200-W29/UPR-200-W-97 (UN-216-W-5) 

Unplanned Release 

T Plant 

200-WA-1 

200-MG-2, 200-MW-1 

Not specified 

Waste Site Location and Physical Description: Site 200-W-127 is an unplanned release located on the 

south side of 23 rd Street (Figure 1) . It is west of T Plant and east of UPR-200-W-29/UPR-200-W-97, which 

is a posted Underground Rad ioactive Material Area (URMA) on the corner of 23 rd Street and Camden 

Avenue. Two pipelines are buried beneath the site (Figure 2) . 

Waste Site Coordinates: 

E-566961.82304 

Site Dimensions: 

Site Length : Not specified 

Site Width : Not specified 

N-136592. 7883 7 

Site Depth : Not specified 

Cover Thickness : 0.6 m (2 ft) 

Related Site Structure(s): The encased pipeline 200-W-129-PL pipeline crosses the URMA of waste site 

200-W-127. 

Site Posting: Site 200-W-127 is currently posted as an URMA. 

Site History 

Release Summary: It is assumed that waste was released from one of the two pipelines buried beneath 

the site, resulting in, the site becoming contaminated . It is unclear the type of waste or volumes of waste 

sent through the pipelines beneath this site, or the type of waste or volume of waste that was released 

that created this waste site . As the total volume of contam ination released at this site is not available, 

no volume est imates can be ascertained for this site. 

Volume/Mass Discharged: Not specified 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available 
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Previous Site Characterization 

Site Characterization Summary: Two underground pipelines run across and intersect each other 

beneath 200-W-127 (Figure 2). One pipeline is an encased tank farm line that connects the 241-T-151 

and 241-T-155 Diversion Boxes. The second line is an underground black iron pipe that ran to t he 

207-T Retention Basin. Both pipelines are different than the pipelines that were the source of 

contamination for the UPR-200-W-29 and UPR-200-W-97 waste sites . 

The site was surface stabilized with 0.6 m (2 ft) of clean gravel in 1994. The location of the site was 

documented using Global Positioning System equipment on October 20, 2004. It is not specified if any 

other surveys or investigations have occurred at this site. It is unclear if the site is routinely su rveyed or 

monitored, as no survey results or sample data analyses are provided for the site. If surveys do occur, 

their frequency is not specified . 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . The type and volume of waste and depth are 

unknown. The approximate depth to groundwater is 69.5 m (228 ft) below ground surface (bgs). 

References: 

H-2-3020 (drawing), 1956, Waste Line to 241-T-112 Tank to 241 -TX-3 Crib, Rev. 2, General Electric 

Company, Richland, Washington . 

Waste Information Data System General Summary Report for the 200-W-127 Waste Site. 
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I Site: 200-W-128 Area: T Plant I Category: Shallow - Surface Only I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Underground Radioactive Material Area (URMA) 

Unplanned Release 

T Plant Area East of 218-W-4A 

200-WA-1 

200-MG-2 

Not specified 

Waste Site Location and Physical Description: The 200-W-128 waste site is an unplanned release 

located 30 m (100 ft) south of 23 rd Street, next to the 218-W-4A fence (Figure 1). The site is posted with 

URMA signs. No engineering reference drawings are ava ilable for this site. 

Waste Site Coordinates: 

E-566406.14592 

Site Dimensions: 

Site Length : 15 m (SO ft) 
Site Width : 5.5 m (18 ft) 

N-136570.69753 

Site Depth: Not specified 

Cover Thickness: Not specified 

Dimensions have been estimated by visual observance. 

Related Site Structure(s): The 200-W-128 waste site is associated with the 218-W-4A Burial Ground. 

Site Posting: The 200-W-128 waste site is posted w ith URMA signs. 

Site History 

Release Summary: The contaminated sand was deposit ed onto the site via wind deposition, and was 
eventually buried beneath an additional layer of blown in sand. The contaminated sand originated from 

the 218-W-4A Burial Ground. It is thought the contamination was first identified in 1988. 

The levels of contaminat ion present in the sand are not specified . In addition, it is not specified how 

deep the layer of contaminated sand was, nor how deep the covering layer of sand is. As the total 

volume of contamination present is not available, no vo lume estimates can be ascerta ined for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

D-525 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-128 Area: T Plant I Category: Shallow - Surface Only I 

Previous Site Characterization 

Site Characterization Summary: The 200-W-128 waste site was mapped using Global Positioning System 

equipment on February 10, 2005. No radiological survey data are provided for this site. It is unclear if 

the site is routinely surveyed or monitored as no survey results or sample data analyses are provided. If 

surveys do occur, their frequency is not specified . In addition, it is unclear if any remediation work has 
occurred at th is site. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 
subsurface. 

References: 

Waste Information Data System General Summary Report for the 200-W-128 Waste Site. 
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I Site: 200-W-231 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

Temporary Facilities Construction Trailer Septic Tank and 

Tile Field 
Septic Tank 

T Plant 
200-WA-1 
200-MG-2 
1951 to Unspecified Date 

Waste Site Location and Physical Description : The 200-W-231 waste site is comprised of a septic and 
tile field. Neither feature is posted or marked, nor are their exact coordinates available. The site is 
located west of Camden Avenue, and south of 23rd Street {Figure 1). The septic and tile field are roughly 
16.7 m (55 ft) south of the 200-W-79-Pl pipeline, which is the pipeline that feeds the 216-T-36 Crib. 

Since the crib was constructed in 1967, it is possible the crib construction could have affected the septic 
system. 

Waste Site Coordinates: 

E-566762.94453 

Site Dimensions: 

Site Length : Not specified 

Site Width : Not specified 

N-136579.00000 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-231 waste site is associated with the temporary construct ion 

facilities used during the construct ion of the 241-TY Tank Farm . 

Site Posting: The 200-W-231 waste site is cu rrently not posted or marked. 

Site History 

Release Summary: During the 1950s, numerous temporary construct ion buildings were established to 

support construction efforts. Drawing H-2-2289, Utilities & Facilities Temporary and Permanent Plot 

Plan, shows the septic tank and t ile field that supported a temporary construction office and an X-ray 

laboratory (Figure 2). The temporary construction facilities were set up to support construction activities 

of the 241-TY Tank Farm . 

It is possible that X-ray development solutions were disposed of via the septic system. Solutions may 

have contained sulfur dioxide, acetic acid, boric acid, pot assium sulfite, and sodium sulfite. However, the 

volume of solution and the amount of chemicals released into the septic tank and tile field are not 
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specified . As the total volume of contamination released is not available, no volume estimates can be 

ascertained for this site. 

Volume/Mass Discharged: Not specified . 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: No survey data or investigative history is provided for this site. It is 

unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses are 

provided. If surveys do occur, their frequency is not specified . In addition, it is unclear if any remediation 

work has occurred at this site. 

Well and borehole locations are shown on Figure l. 

Well/Borehole 299-W10-4/A7137 monitored the 216-T-36 Crib (ARH-ST-156, Evaluation of Scintillation 
Probe Profiles from 200 Area Crib Monitoring Wells, Volume Ill). On the basis of the scintillation probe 

profiles, minor activity in the logs was attributed to the 216-T-7 Crib located to the north (ARH-ST-156, 

Volume Ill). 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination at the 200-W-231 waste site. The type and volume of 

waste and depth are unknown. It is possible that X-ray development solutions were disposed of via the 

septic system . The approximate depth to groundwater is 69.8 m (229 ft) below ground surface (bgs). 

References: 
ARH-ST-156, 1977, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring We lls, 

Volume 111, Atlantic Richfield Hanford Company, Richland, Washington. 

H-2-2289 (drawing), 1955, Utilities & Facilities Temporary and Permanent Plot Plan, Rev. 3, General 

Electric Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-231 Waste Site. 
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I Site: 200-W-237 Plant: T Plant Category: Intermediate I 

Site Description 

Alternate Site Identification: 

Site Type: 

Effluent Pond South of T Plant 
Pond 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

T Plant 

200-WA-1 

Not applicable 

Unknown 

Waste Site Location and Physical Description: The 200-W-237 waste site is located inside the 200 West 
Area south of the 224-T Building about 6 m (20 ft) south of 23rd Street, near Beloit Ave (Figure 1). 

The waste site is a square open excavation that was visually apparent in January 2011. It is surrounded 

by several orange stakes. The top of the square excavation is estimated to be approximately 15 m2 

(SO ft 2
) and 1.2 m (4 ft) deep. A grey 10.1 cm (4-in.) polyvinyl chloride pipe (PVC) is visible extending into 

the excavation in the northeast corner of the hole. 

Waste Site Coordinates: 

E-567607.375344 

Site Dimensions: 

Site Length: 15.0 m (SO ft) 
Site Width: 15.0 m (SO ft) 
Area: 225 m2 {2,500 ft2

) 

N-136609.934548 

Site Depth: 1.2 m (4.0 ft) 

Note: Site dimensions are based on visual observation. 

Related -Site Structure(s): The excavation is fed by a 10.1 cm (4 in.) PVC pipeline that originates at the 
224-T Building. 

Site Posting: The posting for the 200-W-237 waste site is not specified 

Site History 

Release Summary: It is unknown if this site received liquid waste. The area is labeled "Pond" on 
H-2-44511, Area Map 200 West ''T'' Plant Facilities, Sheet 132. However, the excavation was never 

assigned a Hanford Site liquid waste site number. Cribs, ponds and ditches in the 200 Areas were usually 

assigned a number that began with 216, indicating it was a liquid waste site in the 200 Area. Since it was 

not assigned a number, it is possible it was built but never put into service. The drain line has been 
plugged and abandoned. 

Volume/Mass Discharged: Unknown. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: No site characterization has been performed. 

Nature and Extent of Contamination: No release has been documented. 

References: 
H-2-44511 (drawing), 2001, Area Map 200 West "T" Plant Facilities, Sh. 132, Rev. 9, West inghouse 

Hanford Company, Richland, Washington . 

Waste Information Data System General Summary Report for the 200-W-237 Waste Site. 
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Figure 2. 2011 Site Photo of the 200-W-237 Waste Site 

D-536 



DOE/RL-2010-49, REV. 0 

Site: 200-W-237 Plant: T Plant Category: Intermediate 

Source: H-2-44511, Area Map 200 West “T” Plant Facilities. 

Note: Produced from the best available copy. 

Figure 3. 200-W-237 Waste Site Construction Drawing 
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I Site: 207-T 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 
Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

207-T, T Plant Retention Basin, 207-T Retention Basin 

Retention Basin 

T Plant 

200-WA-1 

200-MG-2 

1944 to 1995 

Waste Site Location and Physical Description: The 207-T Retention Basin has been backfilled to match 

the surrounding grade. The site is posted as an Underground Radioactive Material Area (URMA), and is 

marked with T Posts at each corner. The site is located west of 221-T Building and north of 23 rd Street 

(Figure 1). The basin is a concrete feature split into two halves (Figure 2), with a 3,800,000 L 

(1,000,000-gal) capacity. The bottom dimensions for each half is 32.3 m2 (106 ft 2
) . Two 40.6 cm (16-in.) 

diameter cast iron pipes were connected to two 0.9 m (3 ft) sumps, one for each basin. An estimated 

1,830 m (6,000 ft) of 61 cm (24 in .) diameter vitrified clay pipeline was used to convey wastewater to 

and from the basin. A black pipeline leaves the east side of the basin, heading south (Figure 2) . The 

pipeline terminates at a pipeline that feeds into the 216-TY-201 Flush Tank. 

Waste Site Coordinates: 

E-566969.04471 

Site Dimensions: 

Site Length: 75.0 m (246.0 ft) 
Site Width: 37.5 m (123 ft) 
Area: 2,811 m2 (30,258 ft2) 

Note: Total dimensions for both basins . 

N-136705.03107 

Site Depth: 2.0 m (6.5 ft) 
Cover Thickness : 46 - 61 cm (18 - 24 in .) of clean soil 

Related Site Structure(s): The 207-T Retention Basin is associated with the 221-T and 224-T Facilities, 
216-T-12 and 200-W-53 waste sites, and with the 216-T-4-1 and 216-T-4-2 ditches. The inlet pipelines 

associated with these basins are Waste Information Data System (WIDS) site codes 200-W-88-PL, 

200-W-165-PL, 200-W-166-PL, and 200-W-167-PL. The outlet pipeline that leads to the 216-T-4 ditch is 

WIDS site code 200-W-164-PL. 

Site Posting: The 207-T waste site is posted as an URMA. 

Site History 

Release Summary: The 207-T Retention Basin received potentially low-level radioactive cooling water 

effluent and ventilated steam condensate from 221-T and 224-T. The 207-T Retention Basin was 

operable from 1944 to 1995. The effluent entered the basins through an outlet structure on the east 
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side of the basins. The basin effluent was released to the 216-T-4-1 and 216-T-4-2 ditches via an outlet 

structure on the west site, adjacent to the outside walls of the basins, and opposite the inlet structure. 

From November 1944 to the 1950s, the site received process cooling water from process equipment 
jackets in the 221-T and 224-T Buildings. From the early 1950s to 1955, 242-T Evaporator cooling water 

was added to the waste stream. From 1955 to 1965, the 242-T Evaporator cooling water was removed 
from the waste stream. The 242-T Evaporator cooling water was added back to waste stream from 1965 

to the late 1960s. The evaporator cooling water was removed a second time from the waste stream 

during the late 1960s to 1973, and then added back to the effluent sent to the basins from 1973 to 
1976. After 1976, the site received intermittent flow from the 221-T, 221-TA, and 224-T Buildings. The 

effluent discharge was rerouted to the 200 Area Treatment Effluent Disposal Facility in 1995. The basins 
were backfilled with soil as part of the deactivation process in 1996. 

On September 12, 1985, T Plant sent 1,900 L (500 gal) of aqueous five percent sodium hydroxide 
solution containing 100 kg (219 lb) of sodium hydroxide to the basins and subsequently to the 214-T-4-2 
ditch. At the time of the release, pH was 12.5. No cleanup actions were undertaken. After 6 hours of 

dilution by continued condensate discharge, the pH was 7.7. Over time, the sludge that built up on the 

floor of the basins was occasionally cleaned out. The sludge was set in holes spaced along the boundary 
of the basins and covered with a layer of clean dirt. It is likely that holes were dug and filled with sludge 

and were not individually documented. The total amount of effluent the 207-T waste site rece ived 
during its lifetime is not specified. As the total volume of effluent sent to the site is not available, no 

volume estimates can be ascertained. 

Volume Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: A contaminated site north of the 207-T Basins was labeled as site 

UPR-200-W-166 (also called UN-216-W-31). The contaminated dirt was scraped and relocated on the 

crest of the 216-T-14 through 216-T-17 Trenches and buried beneath a layer of clean soil in 1992. In 

1994, further contamination was discovered east of the 207-T Basins. At the time, it was thought that 

the contamination was from the same source and this additional contamination was also labeled as 

UPR-200-W-166. This second contamination patch was scraped and used inside the basins as fi ll material 

in 1996. To differentiate between the 1992 and the 1993 contaminated sites, the second site was 

re-labeled as 200-W-53 . 

The 207-T Retention Basins and 200-W-53 were temporarily stabilized in May 1996. Between 7.6 and 

45.7 cm (3 to 18 in.) of contaminated soil were scraped from 200-W-53 and disposed of at the bottom of 
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the basins. The basins were then capped with 45 .7 - 60.9 cm (18 - 24 in) of clean soil and down posted 

from a Surface Contamination Area to an URMA. 

When act ive, water samples were collected weekly and composited for analysis. A rad iological 

investigation was conducted December 11, 1997, as part of a routine survey of the area. No 

contamination was discovered during the investigation. A GM/P-11 Probe (15.5 cm2 [2.4 in .]) 

(beta-gamma) was used for the survey. 

Existing well and borehole locations are shown on Figure 1 and listed in Table 1. Sample results are 

summarized in Tables 2 and 3. 

Table 1. 207-T Borehole Summary 

Location with Respect Depth 
Year Borehole / Well ID to Site (ft) 

2000 299-Wl 1-41 I C311 9 Outside - 50 ft west Unknown 
(4 soil samples) 

2006 299-Wl 1-47 I C4990 Outside - 55 ft west 404 
(GPL onl y) 

GPL geophys ical log 

ID identification 

Table 2. 207-T Geophysical Log Summary 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C4990 0 - 5 0.2 pCi/g 4 .0 14,653 .7 cpm 4 

5 - 10 0.21 pCi/g 8.0 14,11 6.9 cpm 6 

10 - 15 - pCi/g - 11 ,41 3.4 cpm 13 

>15 0.72 pCi/g 340 22,163.3 cpm 98 

bgs below ground surface 

ID identifi cation 
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Table 3. 207-T Soil Maximum Detection Summary (Soil Borehole C3119) 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 2,900 µg/kg -

Barium - - - 103,000 µg/kg -

Bis(2-ethylhexyl) phthalate - - - 65 µg/kg -

Cs-137 - - - 0.326 pCi/g -

Chloroform - - - 1 µg/kg -

Chromi um - - - 16,200 µg/kg -

Lead - - - 3,600 µg/kg -

Nitrate - - - 52,000 µg/kg -

K-40 - - - 12.7 pCi/g -

Ra-226 - - - 0.49 pCi/g -

Ra-228 - - - 0.719 pCi/g -

Selenium - - - 670 µg/kg -

Tc-99 - - - 0.827 pCi/g -

Th-228 - - - 0.637 pCi/g -

Th-230 - - - 0.467 pCi/g -

Th-232 - - - 0.719 pCi/g -

Triti um - - - 8.84 pCi/g -

U-233/234 - - - 0.437 pCi/g -

U-238 - - - 0.474 pCi/g -

Nature and Extent of Contamination: Geophysical log (GPL) results detected cesium-137 near its 

method detection limit at a few sporadic depth locations throughout the borehole. These detections are 

likely the result of stat istical fluctuations in the routine processing software and are not valid . GPL 

results found the naturally occurring radionuclides indicate some variation throughout the borehole. 

The most notable variation is indicated between 30.5 and 36.6 m (100 and 120 ft) and is attributed to 

the "caliche" sediment layer. 

D-542 



DOE/RL-2010-49, REV. 0 

I Site: 207-T Area: T Plant Category: Intermediate I 

Shallow soil within the basin is likely contaminated from historical discharges to the basin and from 
emplacing contaminated soil (removed from the adjacent area) into the basin . Deeper soil could be 

contaminated if contaminated liquids leaked from the basin to the soil underlying the basin floor 
(greater than 2 m [6.5 ft] bgs) . The total amount of effluent discharged to the retention basin is not 

specified; therefore, the depth to which soil could potentially be affected could not be estimated. The 

approximate depth to groundwater is 69.5 m (228 ft) bgs. 

References: 

H-2-3019 (drawing), 1973, Waste Routing 241-T-112 to 216-T-26, T-27, T28 Cribs, Sh. 1, Rev. 4, General 
Electric Company, Richland, Washington . 

H-2-3020 (drawing), 1955, Waste Line 241 -T-112 Tank to 241 -TX-3 Crib, Sh. 1, Rev. 2, General Electric 

Company, Richland, Washington . 

WIDS General Summary Report for the 207-T Waste Site. 
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Figure 2. 207-T Retention Basin Waste Routing 
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I Site: 216-T-2 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Deep I 

222-T-110 Dry Well, 222-T Reverse Well 

Injection/Reverse Well 

T Plant 

200-WA-1 

200- MG-2 

January 1945 to May 1950 

Waste Site Location and Physical Description: Injection/reverse well 216-T-2 is located near the 

southwest corner of the 222-T Building (Figure 1). The 216-T-2 waste site consists of a below-grade 

reverse well with a 15.2 cm (6.0 in.) well casing and a 7.6 cm (3-in.) diameter vent pipe (Figure 2) . The 

vent pipe extends roughly 1.2 m (4 ft) above the surface and has been capped . In addition, the pipe 

connected to the reverse well extends vertically 22.9 m (75.0 ft) below grade, with the final 6.1 m (20 ft) 
of the pipe perforated with 39 holes. Each hole is 1.3 cm (0.5 in.) in diameter, with holes spaced roughly 

12 per foot . The site is surrounded with light post and chain, and is posted as an Underground 

Radioactive Material Area (URMA). A single cement AC-540 marker identifies the site. 

Waste Site Coordinates: 

Lon-567588.87500 

Site Dimensions: 

Site Length: Not specified 

Site Width: Not specified 

Diameter: 0.2 m (0.5 ft) 

Lat-136781.89059 

Site Depth: 22.9 m (75 .0 ft) 
Cover Thickness : Not specified 

Related Site Structure(s): The 216-T-2 waste site is associated with activities at the 222-T Laboratory. 

Site Posting: The 216-T-2 waste site is posted a s an URMA. 

Site History 

Release Summary: Reverse well 216-T-2 was constructed for the disposal of acidic decontamination 

laboratory " hot" sink waste and acidic sample slurper waste from the 221-T Building. The site was 

operable from January 1945 to May 1950, and received an estimated 6E+06 L (1.6E+06 gal) of waste 

over its lifetime. Each month, the 222-T Facility discharged waste with an estimated 2.6 Ci of fission 

products and 600 mg of plutonium into the dry wells . 

Volume/Mass Discharged: An estimated 6E+06 L (1.6E+06 gal) of acidic decontamination waste from 

the 222-T Building. Approximately 2.6 Ci of fission products and 600 mg of plutonium were discharged 

per month. 
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I Site: 216-T-2 Area: T Plant Category: Deep I 
Pore Volume Discharged: 6E+06 L/ (205 ft x 19.6 ft2 

/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 175 

Waste Inventory: Not available. The well received waste from the 222-T decontamination sink and 

sample "slurper" from startup until the spring of 1950, after which time the wastes were routed to the 

222-T cribs. Acidic decontamination and sample waste from 222-T cribs (RHO-CD-673, Handbook 

200 Areas Waste Sites). Chemicals disposed include sulfuric acid, nitric acid, and sodium dichromate 

(PN L-6456, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at Hanford: 

Volume 1 - Evaluation Methods and Results) . 

Previous Site Characterization 

Site Characterization Summary: During the bismuth phosphate fuel separation process, batch samples 

were analyzed at the 222-T and 222-B Laboratories. The reverse well was placed to support the disposal 

of 222-T Building laboratory "hot" sink and sample table decontamination waste. 

Little information is provided regarding the site's deactivation. The pipeline was blanked at the well in 

1950. The laboratory waste was redirected to the 216-T-8 Crib. The site was mapped using Global 

Positioning System survey equipment between February 11 and March 11, 2998. A site walkdown 

occurred on February 19, 1998, for surveillance purposes. The results of the site walkdown are not 

specified. In addition, no survey data are provided for this site. It is unclear if the site is routinely 

surveyed or monitored, as no survey results or sample data analyses are provided. If surveys do occur, 

their frequency is not specified. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or deep soil contamination. Based on existing information, the soil could be contaminated by 
former discharge of waste. Shallow soil beneath the surface cover could be contaminated if the well 

backed up and overflowed. An estimated 175 pore volumes of liquid potentially containing rad ionuclides 

were discharged to the reverse well, indicating contamination could extend to groundwater (85.3 m 
[280 ft] below ground surface [bgs]) . 

References: 
PNL-6456, 1988, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at Hanford: 

Volume 1 - Evaluation Methods and Results, Vol. 1, Pacific Northwest Laboratory, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196006954. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington . Available at : 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-T-2 Waste Site. 
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I Site: 216-T-4-1D 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant 

None 

Ditch 

Current Operable Unit (OU) Assignment: 

200 Inner Area West 

200-WA-1 

200-MG-2 Former OU Assignment: 

Service Dates: November 1944 to May 1972 

Category: Deep I 

Waste Site Location and Physical Description: The 216-T-4-10 Ditch (Figures 1 and 2) is located north of 

23rd Street, west of the 221-T Building and northwest of the 241-T Tank Farm. The original ditch is not 

currently visible. The original ditch bottom dimensions are 259 m (850 ft) long by 2.4 m (8 ft) wide 

(Figures 2 and 3). The ditch was replaced by the 216-T-4-2 Ditch in 1972. The first 15 m (SO ft) of the 

original 216-T-4-lD Ditch was reused in the replacement ditch construction . 

Waste Site Coordinates: 

Lon-566773.95573 Lat-136976.02378 

Site Dimensions: 

Site Length: 259 m (850 ft) (bottom dimension) 

Site Width: 2.4 m (8 ft) (bottom dimension) 

Site Area: 622 m2 (6,800 ft 2
) 

Site Depth : Unspecified 

Cover Thickness: Unspecified 

Related Site Structure(s): The ditch is associated with the 216-T-4A Pond and the 216-T-4-2 Ditch . 

Pipeline 200-W-163-PL connected to the ditch and the pipeline that fed the ditch from 207-T Retention 

Basin was site code 200-W-164-PL. 

Site Posting: The area is posted as an Underground Radioactive.Material Area . 

Site History 

Release Summary: 216-T-4-lD Ditch received process cooling water from the 221-T and 224-T Buildings 

via the 207-T Retention Basin and steam condensate from 221-T Building. The ditch also received 

condenser cooling water and steam condensate from the 242-T Evaporator. The ditch also received 

decontamination waste from 2706-T. The total plutonium received was 1.41 g. The release volume is not 

specified. 

Volume/Mass Discharged: 4.19E+10 L (1.11E+10 gal) was discharged through the ditch to the 

216-T-4A Pond. To estimate pore volume discharge, it was assumed 0.1 percent of this volume 

infiltrated the ditch during operations. 
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I Site: 216-T-4-1D Area: T Plant Category: Deep I 

Pore Volume Discharged: 4.19E+07 L/ (226ft x 6,800 ft2 / 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 3.2 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-4-10 Waste Site 

Contaminant Mass Discharged 

Pu <3.7 g 

Beta 500Ci 

Sr-90 <6.2 Ci 

Ru-106 110 Ci 

Cs-137 11 Ci 

Co-60 <3.4 Ci 

u <690 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: By 1971 the 216-T-4-1D Ditch had become contaminated to a maximum 

of 20,000 cpm at the bottom, was overgrown with aquatic plants, shrubs and small willow trees and was 

an attractive nu isance for area waterfowl. The berm for the new 216-T-4-2 Ditch was used to cover 
216-T-4-10 in 1972. The original ditch is not visible and it was surface stabilized by backfill and clean dirt 
cover, along with the replacement ditch in 1995. 

The radionuclide inventory is included in the 216-T-4A Pond inventory. 

Well and borehole locations are shown on Figure 1. No data are available for ditch or immediate vicinity. 

Groundwater well 299-Wl0-22 (A9890), associated with the 216-T-4-10 Ditch, had detections above 

drinking water standards for carbon tetrachloride (CTET), trichloroethene (TCE), nitrate, and chromium. 

CTET was initially measured at 380 µg/L in 2000, reached a maximum concentration of 1,270 µg/L in 

2008, and was last detected at 42 µg/L in 2010. TCE was historically detected at concentrations ranging 

from 1 µg/L to 8.8 µg/L but was not detected when last sampled in 2010. Nitrate concentrations were 

first measured at 530 µg/L in 1995, were as high as 348,000 µg/L in 2006 and were last measu red at 

223,000 µg/L in 2010. Chromium concentrations ranged between 2.9 µg/L and 87 .3 µg/L from 1987 to 
2009, and were 157 µg/L when last measured in 2010. Cesium-137 was historically detected in 

groundwater southeast of the ditch at well 299-Wl0-8 (84899) . 
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I Site: 216-T-4-1 D Area: T Plant Category: Deep I 
Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or deep soil contamination. The approximate depth to groundwater is 68.9 m (226 ft) bgs. 

References: 

H-2-34998 (drawing), 1973, 216-T-42 Ditch and Dike for 216-T-4 Pond, Sh. 1, Rev. 1, Atlantic Richfield 

Hanford Company, Richland, Washington. 

H-2-44511 (drawing), 1984, Area Map 200 West ''T'' Plant Facilities, Sh. 142, Rev. 4, Rockwell Hanford 

Operations, Richland, Washington . 

M-2600-W (drawing), 1973, Topographic Map 2DOW Area, Sh. 10, Rev. 5, Atlantic Richfield Hanford 

Company, Richland, Washington. 

RHO-CO-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=Dl96039028. 

Waste Information Data System General Summary Report for the 216-T-4-10 Waste Site. 
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Source: M-2600-2, Topographic Map 200W Area. 
Note: Produced from the best available copy. 

Figure 2. 216-T-4-1D Ditch Location 
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I Site: 216-T-8 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant 

None 

Crib 

Current Operable Unit (OU) Assignment: 

200 Inner Area West 

200-WA-1 

Former OU Assignment: 200-LW-2 

Service Dates: May 1950 to September 1951 

Category: Deep I 

Waste Site Location and Physical Description: The 216-T-6 Crib (Figure 1) is located just on the east side 

of the 224-T Building 1. The crib is two wood crib boxes, each set into a pit with sloped sides. Each crib 

pit has 4.3 m (14 ft) by 4.3 m (14 ft) bottom dimension with a 1:1 side slope. The pits are 23 m (75 ft) 
apart. The wood boxes have risers connected in series by a pipe, one box overflowing into the other 

(Figures 2 and 3). The pits are backfilled. 

Waste Site Coordinates: 

Lon-567650. 73167 Lat-136726.89976 

Site Dimensions: 

Site Length : 4.3 m (14 ft) (bottom dimension if each crib) 

Site Width: 4.3 m (14 ft) (bottom dimension of each crib) 

Site Area: 18.5 m2 (196 ft2 each crib box) 

Site Depth: 6.4 m (21 ft) 
Cover Thickness: 5.18 m (17 ft) 

Related Site Structure(s): The 216-T-6 Crib is associated with the 222-T and 292-T Facilities and pipeline 
200-W-142-PL. 

Site Posting: The 216-T-6 Crib was interim stabilized in 1991 and posted with Underground Radioactive 

Material Area signs. 

Site History 

Release Summary: 

216-T-8 Crib received 5.0E+5 L (1.3 E+5 gal) of liquid disposal for 222-T Decontamination Sink Waste and 

Sample Slurper waste. A pipeline from 292-T tied into the 216-T-8 waste line. The process effluent waste 

was neutral to basic and contained sulfuric acid, nitric acid, and sodium dichromate. 

Volume Discharged: 3.3E+05 L (8.8 E+4 gal). Assumed 2/3 of total volume (5E+0S L) went into the first 

crib. 

Pore Volume Discharged: 3.3E+05 L * (2/3) / (256 ft x 196 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.52 
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I Site: 216-T-8 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: T Plant 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-8 Waste Site 

Contaminant Mass Discharged 

Pu 5g 

Beta 100 Ci 

Sr-90 1 Ci 

Ru-106 5 Ci 

Cs-137 <l Ci 

Co-60 <0.1 Ci 

u 4.5 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Category: Deep I 

Site Characterization Summary: The pipeline to the crib was blanked inside 222-T when the operations 

were shut down. Visual and radiological surveys are performed at this site. The crib is monitored by a 
groundwater well. 

No soil data are available. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 
shallow or deep soil contamination. Based on existing information, the shallow and deep soil could be 
contaminated by former discharge of waste containing radionuclides, sulfuric acid, nitric acid, and 
sodium dichromate (Figure 4). The subsurface stratigraphy is shown in Figure 5. The approximate depth 
to groundwater is 85.6 m (281 ft) below ground surface (bgs). Based on the crib construction (wooden 
crib with no membrane barrier), shallow soil could be contaminated above the 5.2 m {17 ft) bgs 

discharge depth. An estimated 0.52 pore volumes of liquid were discharged to the crib, suggest ing a 

potential for groundwater contamination. 

References: 

DOE/RL-2007-02-VOL II-ADD 2, 2008, Site-Specific Field-Sampling Plans/or 216-T-34, 216-T-8, 

216-T-8-lOA&B, and 216-Z-16 Cribs (Addendum 2), Rev. 0, U.S. Department of Energy, 

Richland Operations Office, Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0807140234. 
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H-2-353 (drawing), 1973, Waste Disposal Cribs 216-T-6, 216-T-8 Cribs & Reverse Wells 216-T-3 & T-2, 

Sh. 1 Rev. 3, Hanford Engineer Works, Richland, Washington. 

H-2-44511 (drawing), 1998, Area Map 200 West 'T' Plant Facilities, Sh. 131, Rev. 2, Waste Management 
Federal Services of Hanford, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-T-8 Waste Site. 
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I Site: 216-T-8 Area: T Plant 
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Figure 2. 216-T-8 Crib Detail 
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I Site: 216-T-8 Area: T Plant Category: Deep I 

U 111 (12 IIJ C. ._ 

Source: DOE/RL-2007-02-VOL II-ADD 2, Site-Specific Field-Sampling Plans for 216-T-34, 216-T-8, 
216-T-B-J0A&B, and 216-Z-f 6 Cribs (A ddendum 2). 

Note: Produced from the best available copy. 

Figure 3. 216-T-8 Crib Construction 
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I Site: 216-T-8 Area: T Plant Category: Deep I 
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The 216-T-3 Crib received 500,000 (132,000 gal) of effluent from the 
222-T Oecx>ntaminalion Sink Waste and Sample Slufper wale from 1950 
to 1951 . 

The more lmmoble radioactive contaminants (e.g., Cs-137. 
Sr-90) sorbed to soils at the bottom of the crib and concentrations 
decrease with depth. 

The effluent and mobile contaminants traveled downward through 
coarser-grained material but tended to slow and spread at the intersection 
With finer~ralned material. As the effluent traveled downward aft.er 
disd'large, contaminants may heve been deposited along the top of t ese 
zones. Migration of contaminants may have been exacerbated by the 
1,000 kg (2,200 lb) nitric acid and 1,000 kg (2.200 lb) sulfuric acid 
received by the crib. 

Source: DOE/RL-2007-02-YOL I I-ADD 2, Site-Specific Field-Sampling Plans for 2 I 6-T-34, 2 16-T-8, 
2 16-T-B-I0A&B, and 216-Z-l 6 Cribs (A ddendum 2). 

Note: Produced from the best ava ilable copy. 

Figure 4. Conceptual Contaminant Distribution Model 
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Figure 5. Subsurface Stratigraphy at the 216-T-8 Waste Site 
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I Site: 216-T-9 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant 

None 

Trench 

200 Inner Area West 

200-WA-1 

200-MG-2 

Category: Intermediate I 

February 1951 to March 1954 

Waste Site Location and Physical Description: The 216-T-9 Trench is located west of the 221-T Building 

and southwest of the 216-T-33 Crib (Figure 1). The trench was backfilled in 1954 and is not marked or 

posted. 

Waste Site Coordinates: 

Lon-567348. 77648 Lat-136844.36533 

Site Dimensions: 

Site Length: 15.2 m (SO ft) (bottom dimension) Site Depth: 1.8 m (6 ft) 

Site Width: 3.1 m (10 ft) (bottom dimension) Cover Thickness : The site was exhumed and backfill 

Site Area: 47 m2 (500 ft 2) Activities after exhumation are unspecified 

Related Site Structure(s): The 216-T-9 Crib is associated with the 222-T and 292-T Facilities, the 

216-T-10 and 216-T-11 Trenches, and pipeline 200-W-142-PL. 

Site Posting: The 216-T-9 Crib was interim stabilized in 1991 and posted with Underground Radioactive 

Material Area signs. 

Site History 

Release Summary: 216-T-9 Trench received liquid disposal of vehicle decontamination waste from 

heavy equipment and other vehicles. No radionuclide or chemical contamination has been documented; 

however, all contamination was exhumed. The possibility of hazardous substance contamination exists. 

Volume/Mass Discharged: Unspecified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 
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I Site: 216-T-9 Area: T Plant Category: Intermediate I 

Previous Site Characterization 

Site Characterization Summary: Decontamination operations were transferred to the 269-W garage 

facility that discharged to the 216-T-13 Trench. The 216-T-9 Trench was exhumed in May 1972. All 

contamination (maximum 3,000 cpm) was taken to the 200 West Area Dry Waste Burial Ground. The 

trench was then released from radiation zone status. A site walkdown was performed in February 1998. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or deep soil contamination . Soil 1.8 m (6 ft) below ground surface (bgs) and below could be 

contaminated by discharge of waste though the bottom of the trench . Because the trench was backfilled 
after use, the soil from O - 1.8 m (0 - 6 ft) bgs within the trench has a low potential for contam ination. 

However, the material used for backfill is unspecified. Based on existing information, the shallow and 

deep soil could be contaminated by former disposal of liquids from equipment and vehicle 

decontamination activities. The approximate depth to groundwater is 83 m (272 ft) bgs. 

References: 

Waste Information Data System General Summary Report for the 216-T-9 Waste Site. 
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I Site: 216-T-10 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

Decontamination Trenches, Equipment 
Decontamination Area 
Trench 

T Plant 
200-WA-1 

200-MG-2 
1951 to 1954 

Waste Site Location and Physical Description: The 216-T-10 waste site is located west of the 
221-T Building and southwest of the 216-T-33 Crib (Figure 1). The site consists of a decontamination 

wash trench that has been backfilled . The trench is no longer mark or posted. 

Waste Site Coordinates: 

Lon-567355.68124 

Site Dimensions: 

Site Length: 15.2 m (50.0 ft) 
Site Width: 3.1 m (10.0 ft) 
Site Area: 47 m2 (500 ft2

) 

Lat-136842.95177 

Site Depth: 1.8 m (6.0 ft) 
Cover Thickness: Not specified 

Related Site Structure(s): The 216-T-10 waste sites is associated with the 216-T-29 and 216-T-11 waste 
sites. 

Site Posting: The 216-T-10 waste site was released from radiation zone status and is currently not 
marked or posted. 

Site History 

Release Summary: The 216-T-10 Trench was constructed for the subsurface disposal of liquid 

contaminated with heavy equipment and vehicle decontamination waste. The trench was in use from 
June 1951 to March 1954. 

Contrasting information is presented regarding potential contamination at this site. While no 

radionuclide or chemical contamination has been documented, contamination with readings up to 

3,000 cpm were removed and shipped to the 200 Area Burial Ground for disposal. In addition, while no 

cleaning agents are listed as having been used, it is possible that hazardous substance contamination is 

present due to the trench receiving vehicle decontamination waste. 
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I Site: 216-T-10 Area: T Plant Category: Intermediate I 

The amount of decontaminate waste the trench received, and the levels of chemical and radionuclide 

contamination potentially deposited into the trench, are not specified . In addition, the amount of 

contamination removed during remediation activities in 1972 is not specified . As the total volume of 

decontamination waste is not available, no volume estimates can be ascertained for this site . 

Volume Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The 216-T-10 Trench was deactivated in 1954. Following the site's 

deactivation, vehicle decontamination operations were transferred to the 269-W garage facility. 

A second date of March 1957 is also provided as the termination date for the trench . However, the 

March 1957 ending date is likely incorrect as the site was backfilled in 1954 as part of the deact ivation 

process. 

In May 1972, the site was exhumed and all contamination was removed and sent to the 200 West Area 

Dry Waste Burial Ground for disposal. Maximum contamination readings reached 3,000 cpm. After the 

contamination was removed, the 216-T-9, 216-T-10 and 216-T-11 Trenches were released from radiation 

zone status . 

A site walkdown for surveillance purposes occurred on February 28, 1998. The results of the walkdown 
are not presented. In addition, no survey data are provided for this site. It is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided. If surveys 

do occur, their frequency is not specified. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination. Soil 1.8 m (6 ft) below ground surface (bgs) and below 

could be contaminated by discharge of waste though the bottom of the trench . Because the trench was 

backfilled after use, the soil from O -1.8 m (O - 6 ft) bgs within the trench has a low potential for 

contamination . However, the material used for backfill is unspecified. Based on existing information, the 

shallow and intermediate depth soil could be contaminated by former disposal of liquids from 

equipment and vehicle decontamination activities. The approximate depth to groundwater is 83 m 

(272 ft) bgs . 

References: 

. Waste Information Data System General Summary Report for the 216-T-10 Waste Site. 
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I Site: 216-T-11 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

216-T-11, Decontamination Trenches, Equipment 

Decontamination Area 
Trench 

T Plant 
200-WA-1 

200-MG-2 

1951 to 1954 

Waste Site Location and Physical Description: The 216-T-11 waste site consists of a trench located west 
of 221-T Facility and southwest of the 216-T-33 Crib (Figure 1). The trench has been backfilled and is no 
longer marked or radiologically posted. 

Waste Site Coordinates: 

Lon-567362.66941 

Site Dimensions: 

Site Length: 15.2 m (50.0 ft) 
Site Width: 3.1 m (10.0 ft) 
Site Area: 47 m2 (506 ft2) 

Lat-136841.50583 

Site Depth: 1.8 m (6.0 ft) 
Cover Thickness: Not specified 

Related Site Structure{s): The structures and features associated with the 216-T-11 waste site are not 
presented. 

Site Posting: The 216-T-11 waste site is not currently marked or posted. 

Site History 

Release Summary: The 216-T-11 Trench was constructed in 1951 for the subsurface disposal of liquid 
heavy equipment and vehicle decontamination waste. The trench received decontaminate waste from 
June 1951 to March 1954. However, a second date deactivation date of March 1957 is also provided as 
the termination date for the trench . The March 1957 ending date is likely incorrect as the site was 
backfilled in 1954 as part of the deactivation process. 

Contrasting information is presented regarding potential contamination at this site. While no 

radionuclide or chemical contamination has been documented, contamination with readings up to 

3,000 cpm were removed and shipped to the 200 Area Burial Ground for disposal. In addition, while no 

cleaning agents are listed as having been used, it is possible that hazardous substance contamination is 

present due to the trench receiving vehicle decontamination waste. 
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I Site: 216-T-11 Area: T Plant Category: Intermediate I 

The amount of decontaminate waste the trench received, and the levels of chemical and radionuclide 

contamination potentially deposited into the trench, are not specified . In addition, the amount of 

contamination removed during remediation activities in 1972 is not specified. As the total volume of 

decontamination waste is not available, no volume estimates can be ascertained for this site. 

Volume Discharged: Not specified . 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site CharacterJzation Summary: The 216-T-11 Trench was backfilled in 1954 as part of the site's 

deactivation. The decontamination waste was transferred to the 269-W garage facility after the 

216-T-11 Trench was deactivated. 

In May 1972, the site was exhumed and all contamination was removed and sent to the 200 West Area 

Dry Waste Burial Ground for disposal. Maximum contamination readings reached 3,000 cpm . After the 

contamination was removed, the 216-T-9, 216-T-10 and 216-T-11 Trenches were released from radiation 

zone status. 

A site walkdown for surveillance purposes occurred on February 18, 1998. The results of the walkdown 

are not presented. In addition, no survey data are provided for this site. It is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided . If surveys 
do occur, their frequency is not specified . 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination. Soil 1.8 m (6 ft) below ground surface (bgs) and below 

could be contaminated by discharge of waste though the bottom of the trench . Because the trench was 

backfilled after use, the soil from 0 - 1.8 m (0 - 6 ft) bgs within the trench has a low potential fo r 

contamination, but the material used for backfill is unspecified. Based on existing information, the 

shallow and intermediate depth soil could be contaminated by former disposal of liquids from 

equipment and vehicle decontamination activities. The approximate depth to groundwater is 83 m 

(272 ft) bgs. 

References: 

Waste Information Data System General Summary Report for the 216-T-11 Waste Site. 
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I Site: 216-T-12 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Deep I 

207-T Sludge Grave, 207-T Sludge Pit, 216-T-11 

Trench 

T Plant 

200-WA-1 

200-MG-2 

1954 to 1954 

Waste Site Location and Physical Description: The 216-T-12 waste site is a small trench located at the 

northeast corner of the 207-T Retention Basin (Figures 1 and 2). The trench is not visible because the 

northeastern edge of the trench, along with the entire area surrounding the 207-T Retention Basin, was 

covered by a layer of clean backfill. This larger area is posted with Underground Radioactive Material 

Area (URMA) signs . The trench is not individually marked. 

Waste Site Coordinates: 

E-566992.60930 

Site Dimensions: 

Site Length : 4.6 m (15.0 ft) 
Site Width : 3.1 m (10.0 ft) 
Site Area : 14.3 m2 (150 ft2

) 

N-136737 .05210 

Site Depth : 2.4 m (8.0 ft) 

Cover Thickness: Not specified 

Related Site Structure(s): The 216-T-12 waste site is associated with the 207-T Retent ion Basin . 

Site Posting: The 216-T-12 waste site is not individually posted. It shares an URMA posting with the 

larger 207-T Retention Basin stabilized area. 

Site History 

Release Summary: The 216-T-12 Trench was constructed in November 1954 for the disposal of sludge 

dredged from the 207-T Retention Basin . The sludge was covered once it was placed in the trench . An 
estimated 5,000,000 L (1,320,000 gal) of contaminated sludge was deposited into the trench . The sludge 

was low in salt and was neutral to basic in nature. 

Volume Discharged: An estimated 5,000,000 L (1,320,000 gal) of contaminated sludge was deposited 

into the trench . Assumed 20 percent was free liquid for pore volume estimate. 

Pore Volume Discharged: 5.0E6 L (x 20%)/ (220 ft x 150 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 3.6 
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I Site: 216-T-12 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: T Plant 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-12 Waste Site 

Contaminant Mass Discharged 

Pu 1 g 

Beta 55 Ci 

Sr-90 5 Ci 

Ru-106 10 Ci 

Cs-137 10 Ci 

Co-60 2 Ci 

u 45 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Category: Deep I 

Site Characterization Summary: A backhoe was used for the construction of the trench in 1954. That 

same year, a radiological investigation was conducted prior to the sludge being covered . Radio logical 

equipment detected contamination readings up to 15 millirads/hour from the sludge. However, most of 

the readings ranged from 2 to 5 millirads/hour. The pit was used for a single disposal event, and was 

backfilled once the dredging operations were finished . 

An additional cover layer was placed over the site in 1996, when the 207-T Retention Basin and 

surrounding area was backfilled with clean soil and posted as an URMA. The 216-T-12 Trench site was 

included in the surface stabilization effort due to its proximity to the retention basin . Radiological 

surveys are conducted on a regular basis for the backfilled portion of the 207-T Retention Basin. The 

216-T-12 Trench is also investigated during these surveys . 

A site walkdown for surveillance purposes occurred on February 28, 1998. The results of the walkdown 

are not available. In addition, no survey data are available for this site. It is unclear if the site is routinely 

surveyed or monitored, as no survey results or sample data analyses are provided. If surveys do occur, 

their frequency is not specified . 

Borehole and data summaries are presented in Tables 2 through 4. Borehole locations are shown on 

Figure l. The nearest data are for borehole 299-Wll-50/(7020, located 26 m (85 ft) northwest of the 

216-T-12 waste site. Data from borehole C7020 are not considered applicable to the trench 

characterization due to distance from the trench . 
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I Site: 216-T-12 Area: T Plant Category: Deep I 

Table 2. Borehole Summary for the 216-T-12 Waste Site 

Location with Respect Depth 
Year Borehole/ Well ID to Site (ft) 

2005 C7020 I 299-Wl 1-50 Outside Site, 85 ft to 85, 11 3, 128 
_,,, northwest (3 soi l samples) 

20 10 - - 0 - 128 (GPL) 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-T-12 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C7020 0 - 5 - pCi/g - 11,054.7 cpm 1 

5 - 10 - pCi/g - 9,810.7 cpm 8 

10 - 15 - pCi/g - 9,062.5 cpm 15 

>15 - pCi/g - 16,513.9 cpm 100 

bgs below ground surface 

ID identification 
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I Site: 216-T-12 Area: T Plant Category: Deep I 

Table 4. Soil Maximum Detection Summary for the 216-T -12 Waste Site 

Sample Interval: 0 - 15 ft Sample Interval : >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Nitrate - - - 344,000 µg/kg 113 

Tc-99 - - - 0.298 pCi/g 113 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 
shallow or deep soil contamination in the trench. Based on existing information, the shallow and deep 

soil could be contaminated by former disposal of sludge from the 207-T Retention Basin. Soil w ithin and 

below the trench could be contaminated by discharge of sludge into the trench and percolation of 
liquids though the bottom of the trench (2.4 m (8 ft] bgs). The volume of waste discharged to t he trench 

(17 .8 pore volumes) suggests a potential for contamination to extend to the bottom of the vadose 
zone/top of groundwater (approximately 69.S m (228 ft] bgs). 

References: 

H-2-44511 (drawing), 1984, Area Map 200 West 'T ' Plant Facilities, Sh. 133, Rev. 5, Rockwell Hanford 

Operations, Richland, Washington. 

RHO-C0-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/view0oc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-T-12 Waste Site. 

D-580 



I Site: 216-T-12 

• Sampling Sile 

• Welk and Bonnos 

waste S11e of lnternt 

Weste Site 

-Fecihty 

-- Ro.-.d 

10 20 30 

: HSGW20140S9:, 

ID = identi fica tion 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Deep 

I 

Figure 1. 216-T-12 Waste Site Map 

D-581 



DOE/RL-2010-49, REV. 0 

I Site: 216-T-12 Area: T Plant 
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I Site: 216-T-13 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 
Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

269-W Regulated Garage, 269-W Decontamination Pit or 

Trench, 216-T-12, 269-W Regulated Garage 

Decontamination Pit 

Trench 

T Plant 

200-WA-1 

200-MG-2 

June 1954 to June 1964 

Waste Site Location and Physical Description: The 216-T-13 waste site is comprised of a single, open 

trench that was used to decontaminate vehicles . A tip rack was located in the bottom of the open 

trench. Vehicles were driven into the trench and onto the rack, where they were sprayed with water or 

steam to remove any contamination . 

The trench is located west of the 269-W Regulated Garage, which has been demolished. The concrete 

building foundation of the garage still remains at the site. The trench is reportedly located on the north 

side of the 241-TY Farm, north of the tank farm perimeter fence (Figure 1). There is some uncertainty as 

to the actual location . A concrete ramp is located at the site, buried beneath 0.6 m (2 ft) of gravel. The 

ramp is visible near the footprint of the garage. In addition, a dirt unloading ramp is located to the west, 

near the trench . However, the ramp was used to unload equipment, and its use was not related to the 

decontamination activities that occurred in the trench. The trench is no longer marked or posted. 

In addition, the ground around the site is mostly level. However, surface disturbances and small soil 

mounds are located surrounding the site. The substrate is a mix of sand and gravel, and a moderate 

growth of vegetation, consisting mostly of rabbitbrush and bunchgrass, is present. 

Waste Site Coordinates: 

Lon-566776.50000 Lat-136521.35938 

Site Dimensions: 

Site Length: 11 m (35 ft) Site Depth : 3.1 m (10.0 ft) 
Site Width: 11 m (35 ft) Cover Thickness : Not specified 

Site Area : 114 m2 (1,225 ft 2) site dimensions estimated from Figure 1. 

According to HW-33305, Tabulation of Radioactive Liquid Waste Disposal Facilities, the trench was 7.6 m 

(25 ft) long, 3.1 m (10 ft) wide and 2.4 m (8 ft) deep. 

Related Site Structure(s): The 216-T-13 waste site is associated with the 269-W Regulated Garage. 

Vehicles were cleaned at the 216-T-13 Trench prior to being sent to the garage for servicing. The two 

structures are not physically linked to each other. 
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I Site: 216-T-13 Area: T Plant Category: Intermediate I 
Site Posting: The 216-T-13 waste site is no longer posted or marked. 

Site History 

Release Summary: The 216-T-13 Trench was constructed in 1954 for the subsurface disposal of vehicle 
decontamination waste. The trench received decontaminate waste from June 1954 to June 1964. No 

cleaning agents are listed as having been used at the site. However, since the site was used for 

decontamination purposes, it is possible that hazardous substance contamination is present. 

Volume/Mass Discharged: An estimated 9.8E+04 L (2.6E+04 gal). 

Pore Volume Discharged: 9.8E+04 L/ (214 ft x 250 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.21 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu <0.1 g 
-

Beta 84 Ci 

Sr-90 0.1 Ci 

Ru- 106 40 Ci 

Cs-13 7 0.1 Ci 

Co-60 <0. 1 C i 

u <0.05 kg 

Source: RH O-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume ll , 
Rockwell Hanford Operations, Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/i ndex.cfm/viewDoc?accession=D 196039028. 

Previous Site Characterization 

Site Characterization Summary: The site was deactivated in June 1964 after all decontamination 

activities were transferred to the 2706-T Building (also called 2706-W). The site was backfilled in 1964 as 

part of the deactivation process. In April 1972, approximately 3 m3 (4 yd3
) of contaminated soil was 

excavated with contamination readings up to 1,500 cpm. The contaminated soil was removed and 

transported to the 200 West Area Dry Waste Burial Ground. The site was removed from radiological 

posting following the removal of the contaminated soil. 
A site walkdown was performed for surveillance purposes occurred on February 18, 1998. The results of 

the walk are not available. In addition, no survey data is provided for this site. It is unclear if the site is 
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I Site: 216-T-13 Area: T Plant Category: Intermediate I 
A site walkdown was performed for surveillance purposes occurred on February 18, 1998. The results of 

the walk are not available . In addition, no survey data is provided for this site. It is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided. If surveys 

do occur, their frequency is not specified. 

Information is presented detailing three different mapped locations provided for this site : 

1. The first location provided for this site is due north of the 241-TY Tank Farm (Figure 2) . This drawing 

has the 269-W Garage further north from the site than is accurate based on a review of historical 
aerial photographs. The building's orientation is also incorrect on this drawing. In addition, 

conversion to the Washington State Plane coordinate system distorted the site' s location, based on 

the existing building foundations from the Waste Information Data System (WIDS) in 2014. 

2. The second location is shown next to the south side of the 269-W Garage and north of the 

241-TY Tank Farm (Figure 3) . An interview with a staff member indicated that the second location is 

the correct location (WIDS, 2014). 

3. The third location is also due north of the 241-TY Tank Farm (Figure 4) . The site location on this figure 
appears to be further east than the location shown on drawing H-2-32526, ''T'' Plant Liquid Waste 

Disposal Sites 216-T-Series . However, it is uncertain whether Figure 4 represents a scaled drawing or 
only approximate locations of the waste site and test pits (no scale was provided on the drawing) . 

In December 2001, a final mapping effort was undertaken for this site to determine the location of the 
backfilled trench . However, Ground Penetrating Radar and Electromagnetic Induction scans were unable 

to locate the covered trench . The survey did identify two areas of relatively high concentrations of 

anomalies (buried debris) during the survey. It is not clear whether either is associated with the 
216-T-13 Trench. 

In April 2005, two characterization test pits (T-13A and T-138) were excavated near the trench (see 
Figure 4 and Table 2) . The first test pit was dug to roughly 7 .6 m (25 ft) beneath the ground, while the 

second was dug to 2.7 m (9 ft) deep (D&D-26572, 200-MW-1 Operable Unit Waste Site Characterization 

Borehole Summary Report for the 216-U-3 French Drain) . Analytical data for the test pits were not 
located. Field screening data are summarized in Table 3. 

Table 2. Borehole Summary for the 216-T -13 Waste Site 

Location with respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 T-13A West 25 (6 samples) 

2005 T-13B Southwest 9 (I sample) 

ID = identification 
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Table 3. Test Pit Field Readings 
- -

216-T-13 Trmch J1oldRndln~ 
Rad Snttn Rnolls 

RCT lllT 

Trst I'll Sampl .. Talm Alpha I lk1a/C1mru 
lllaxTOV MnTOV 

t-1llon (IIEIS) ~plhs (d/mln) (cl/min) Dose 10.6e\' 11.8e\' Alpha s~ta/Camm1 
l1111p lamp 

BIC7U, l31C78S 8-9 Lessman Ltsslhan Undc1ccted 9 pCili detec,able delectable 
BIC769, BIC770, 

10- II Lessman Lcs1 than 
(Jndelttled B IC771, B IC773 de1ccublc detectable 6pCil& 

DIC774,BIC778, 
12-13 Lessman Less than 

DIC780 deieoable detectable Undelected S.SOpCi/1 
T- 13A 

BIC77S. BIC781 14- IS Not Less tlv.n Less than 
Undelttled 6.80pC,1g Dack~und applicable detectohle dctoctllblc 

BIC776,BIC782 19 - 20 0.2 ppm II Las than Undeltttcd 9.60,,C-,11 <mils Dile delectable 
DIC777,BJC779, 

2~-2S Less than l.e1sthan 
Unde1ected l7pCi/c DIC713 deicccablc detcctable 

DICY49, 0.2al Less than T-13D RICY50 8 - 9 Excavator Unde1ec1ed 7.l0pCi/c 
buti:et de1ccublc 

.. 

Source: D&D-26572, 2005, 200-MW- I Operable Unit Waste Site Characterization Borehole Summa,y Report for the 216-U-3 
French Drain, 216-T-33 Crib, 200-£-4 French Drain, and 216-T-13 Trench, Table 5, Rev. 0, Fluor Han fo rd , Inc., Richland, 
Washington. 

Note: Produced from the best ava ilab le copy . 

The nearest geophysical log is a 1990 scintillation log for 299-Wl0-17 / A4894, located 26 m (85 ft) to 
the south. Near-background levels of radioactivity (total gamma) were detected over most of t he logged 
interval (0- 67.7 m [O- 222 ft] (DOE/RL-2001-65, 200-MW-1 Miscellaneous Waste Group Operable Unit 

RI/FS Work Plan). 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination in the trench. Based on existing information, t he 
shallow and intermediate depth soil could be contaminated by former disposal of liquids from 
equipment and vehicle decontamination activities . Within the trench, soil 26 m (8 ft) below ground 
surface (bgs) and below could be contaminated by discharge of waste though the bottom of the trench . 

Because the trench was backfilled after use and a portion of the shallow soil (3 m3 (4 yd3
) subsequently 

excavated, shallow soil within the trench has a low potential for contamination (but may still be 
contaminated if contaminated backfill was used). The approximate depth to groundwater is 69.8 m 
(229 ft) bgs. 

References: 

ARH-2757 Pt. 3, 1973, Radioactive Liquid Wastes Discharged to Ground in the 200 Areas During 1972, 

Atlantic Richfie ld Company, Richland, Washington. 

D&D-26572, 2005, 200-MW-1 Operable Unit Waste Site Characterization Borehole Summary Report for 

the 216-U-3 French Drain, 216-T-33 Crib, 200-E-4 French Drain, and 216-T-13 Trench , Rev. 0, 
Fluor Hanford, Inc., Richland, Washington . 
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DOE/RL-2001-65, 2002, 200-MW-1 Miscellaneous Waste Group Operable Unit RI/FS Work Plan, Rev. 0, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D9085032. 

H-2-1495 (drawing), 1973, 200 West Area Steam Line Plot Plan, Rev. 2, General Electric Company, 

Richland, Washington. 

H-2-32526 (drawing), 1967, "T" Plant Liquid Waste Disposal Sites 216-T-Series, Sh. 1, Rev. 3, General 

Electric Company, Richland, Washington. 

HW-33305, 1954 (declassified 1978), Tabulation of Radioactive Liquid Waste Disposal Facilities, General 

Electric Company, Richland, Washington . 

WIDS General Summary Report for the 216-T-13 Waste Site. 
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Figure 3. 216-T-13 Waste Site Location (top= north) 
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Source: D&D-26572, 200-MW-l Operable Unit Waste Site Characterization Borehole Summ.ary Report 
for the 216-U-3 French Drain, 216-T-33 Crib, 200-£-4 French Drain, and 216-T- I 3 Trench. 

Note: Produced from the best available copy. 

Figure 4. Locations of 216-T-13 and Test Pits 13A and 13B 
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Source: D&D-26572, 200-MW- I Operable Unit Waste Sile Characterization Borehole Summa1y Report for the 
216-U-3 French Drain, 2 16-T-33 Crib, 200-E-4 French Drain, and 2 16-T-l 3 Trench , Table I . 

Note: Produced from the best ava ilable copy. 

Figure 5. Another Possible Location 
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Site. Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

216-TX-2, 216-T-20 Crib, 241-TX-155 Contaminated 

Acid Grave 
Trench 

T Plant 
200-WA-1 

200-MG-2 
November 1952 to November 1952 

Waste Site Location and Physical Description: The 216-T-20 waste site (Figure 1) is a trench located east 

of Camden Avenue, adjacent to the north end of the 200 West Area Power House Pond. When 
constructed, the trench excavation resembled a pit . The excavated hole has since been filled with 

backfill material. On the surface, a small concrete block structure with a metal lid is visible. The lid is 

labeled as a "Confined Space" and with signs warning of " Potential Internal Contamination." In addition, 

there is a concrete marker with an Underground Radioactive Material Area (URMA) sign. The concrete 

block structure is surrounded with cobbles, the same type which covers the surface of the 
Powerhouse Pond. 

Waste Site Coordinates: 

Lon-567118.93750 

Site Dimensions: 

Site Length: 3.1 m (10.0 ft) 
Site Width : 3.1 m (10.0 ft) 
Overburden Depth: 1.2 m (4.0 ft) 

Lat-136074.22660 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 216-T-20 waste site is associated with the 241-TX-155 Diversion Box. 

Site Posting: The 216-T-20 waste site is posted with URMA and Potential Internal Contamination signs. 

Site History 

Release Summary: The 216-T-20 Trench was constructed for the subsurface disposal of a single release 

of contaminated nitric acid from the 241-TX-155 Diversion Box Catch Tank. The site was active during 

November 1952, and received l.8E+04 L (4.8E+03 gal) of process effluent. 

Volume/Mass Discharged: l.8E+04 L (4.8E+03 gal)of process effluent consisting of contaminated 

nitric acid . 

Pore Volume Discharged: l.8E+04 L/ (245 ft x 100 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.1 
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Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu I None 

Beta 50 Ci 

Sr-90 0.99 Ci 

Ru-106 2.1 Ci 

Cs-137 I .I Ci 

Co-60 None 

u 5 kg 

Source: RH O-CD-673 , Handbook 200 Areas Waste Sites, Volume IJ. 

Previous Site Characterization 

Site Characterization Summary: The start date was November 1952 and the end date was 
November 1952. During deactivation, the aboveground piping was removed and the trench was 
backfilled. 

A site walkdown for surveillance purposes occurred on April 5, 2000. The results of the walkdown are 
not presented. In addition, no survey data are provided for this site. It is unclear if the site is routinely 
surveyed or monitored, as no survey results or sample data analyses are provided. If surveys do occur, 
their frequency is not specified. 

Nature and Extent of Conta.mination: Based on existing information, the shallow and intermediate 
depth soil could be contaminated by a one-time disposal of liquid waste containing nitric acid into the 
trench. Within the trench, soil beneath the backfill (1.2 m [4 ft] below ground surface [bgs]) could be 

contaminated. The potential for contamination to extend to groundwater (approximately 75.9 m 
[249 ft] bgs) is low based on the estimated pore volume of 0.1. 

References: 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-T-20 Waste Site. 
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\ Site: 216-T-27 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Deep - Similar Site I 

216-TY-3 Cavern, 216-TY-3 Crib, 216-TX-3 Cavern, 
216-TX-3 Crib 

Crib 

Current Operable Unit (OU) Assignment: 

T Plant 
200-WA-1 
200-LW-1 Former OU Assignment: 

Service Dates: September1965 to November 1965 

Waste Site Location and Physical Description: The 216-T-26, 216-T-27, and 216-T-28 Cribs are located 

within the same enclosure (Figure 1). The enclosure is posted as an Underground Radioactive Material 

Area (URMA), and is surrounded by a common steel post and chain barricade. The enclosure is south of 

23 rd Street and east of Camden Avenue. The inlet pipe branches to four steel pipes, each one discharging 

into a concrete open-end sewer pipe. The 216-TY-201 Flush Tank is located northeast of the site. The 
crib construction is shown on Figure 2. A crib riser may have been used during the disposal of 300 Area 
Wastes into the 216-T-28 Crib. 

Waste Site Coordinates: 

Lon-566932.49995 

Site Dimensions: 

Site Length: 9.1 m (30.0 ft) 
Site Width: 9.1 m (30.0 ft) 
Site Area: 84 m2 (900 ft2) 

Lat-136372.82815 

Site Depth: 4.6 m (15.0 ft) 
Cover Thickness: Not specified 

Dimensions are for the bottom of the excavation. 

Related Site Structure(s): The 216-T-27 Crib is associated with the 221-T Building, 2706-T Building, 
216-TY-201 Flush Tank, with pipeline 200-W-188-PL, and with the 200-W-82 waste site. 

Site Posting: The enclosure that surrounds the 216-T-26, 216-T-27, and 216-T-28 Cribs is posted as 
an URMA. 

Site History 

Release Summary: The 216-T-27 Crib was used for the disposal of T Plant Facility liquid waste and 

300 Area Laboratory waste. Wastes deposited into the 216-T-27 Crib consisted of steam condensate and 

process decontamination waste from Tank 241-T-112 in the 241-T Tank Farm, and 2607-T equipment 

decontamination waste. In 1963 or 1964, 300 Area Laboratory waste was added to the waste stream 

deposited into the 216-T-28 Crib. In November 1965, the 300 Area waste was redirected from the 
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216-T-28 Crib to the 216-T-27 Crib for deposition, due to the presence of cesium and strontium 
contamination in the groundwater beneath the 216-T-28 Crib. 

There is some uncertainty regarding the volume of 300 Area waste sent to the 216-T-27 and 
216-T-28 Cribs. Information is provided stating that the waste was scheduled for disposal into t he 
216-T-27 Crib. However, contradicting information is also shown, stating that over 100 truckloads of 
waste from the 300 Area's Plutonium Recycle Test Reactor (PRTR) release were deposited into the 
216-T-28 Crib between September and October 1965. Finally, the Waste Information Data System 

(WIDS) document for the 216-T-28 waste site states that approximately 189 truckloads of PRTR waste 
were shipped to the 216-T-28 Crib for disposal. This equates to approximately 3.6E+06 L (9.SE+0S gal) of 

liquid waste. The same truck unloading station would have been used for either crib, thus is it difficult to 
ascertain the amount of waste discharged into either crib. 

Volume/Mass Discharged: Uncertain. See Release Summary section below. 

Pore Volume Discharged: 7.1E+06 L/ (210 ft x 900 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 4.5 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-27 Waste Site 

Contaminant Mass Discharged 

Pu 13 g 

Beta 3,600 Ci 

Sr-90 140 Ci 

Ru-106 1,500 Ci 

Cs-137 100 Ci 

Co-60 1 Ci 

u 7.3 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: In November 1965, a limited volume of 300 Area waste and T Plant 

waste was rerouted from the 216-T-28 Crib to the 216-T-27 Crib due to the presence of groundwater 
contamination beneath the 216-T-28 Crib. It was assumed the 216-T-27 Crib would only be in use for 
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18 months. However, it was recommended that the crib be retired earlier than originally scheduled, as 
collected data suggested that the 300 Area waste reacted poorly to the crib soil. 

The 216-T-27 Crib was deactivated in November 1965, when its set radionuclide disposal limit was 

reached . The site was deactivated by inserting a blank flange in the pipeline that fed the 216-T-27 and 
216-T-28 Cribs. 

From 1969 to 1979, several live, contaminated Russian thistles were discovered surrounding the crib. 

Most of the thistles were removed immediately after they were discovered; however, some had 
deteriorated, releasing contamination onto the ground surface. A radiological investigation in May 1975 

located spotty ground contamination with readings up to 30,000 cpm . Surface stabilization work 

occurred in June and July, and involved blading 15 cm (6 in .) of soil from the contaminated areas. The 

soil was then collected and deposited into the 200 West Dry Waste Burial Grounds for disposal. 
Following the removal of the contaminated soil and vegetation, the ground was brought back to its 

previous grade with a layer of clean soil. 

The site was surface stabilized a second time on May 21, 1990. Visual and radiological surveys are 

performed annually. The site is monitored by groundwater wells 299-Wl4-2 and 299-W14-3 . 

In 2004 and 2006, geophysical logging was completed at two boreholes located within the waste site 
footprint . 

Borehole locations are shown on Figure 1 and existing data are summarized in Tables 2 and 3. 

Table 2. Borehole Summary for the 216-T-27 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2006 299-Wl4-53 (A7337) Inside 4 - 146 (GPL) 

2004 299-W l 4-62 (A7346) Edge 3.5 - 69 .5 (GPL) 

GPL geophysical log 

ID identification 

/ 
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Table 3. Geophysical Log Summary for the 216-T-27 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Maximum Sample 
Interval Detected Sample Detected Depth 

Borehole ID (ft bgs) Concentration Units Depth (ft) Concentration Units (ft) 

A7337 0 - 5 0.19 pCi/g 5.0 18,096.8 cpm 5 

5 - 10 1.5 pCi/g 6.0 21,715.4 cpm 10 

10 - 15 31.9 pCi/g 15 47,0197 cpm 15 

> 15 912,456.9 pCi/g 30 11 ,454,700 cpm 16 

A7346 0 - 5 0.2 pCi/g 4.5 15,186.2 cpm 3.5 

5 - 10 0.95 pCi/g 6.5 15,629.6 cpm 9.5 

10 - 15 0.66 pCi/g 10.5 15,549.5 cpm 10.5 

>15 1313. 1 pCi/g 51.5 768,708 cpm 30.5 

bgs below ground surface 

ID identification 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): The geophysical log (GPL) detected 

man made radionuclides in shallow soil from 0 - 4.6 m (0 -15 ft) bgs. Based on GPL results for boreholes 
299-W14-53 (A7337) and 299-W14-62 (A7346), radionuclides are present in shallow soil within t he crib. 

Cesium-137 (Cs-137) was detected from 0-4.6 m (0-15 ft) bgs (maximum 31.9 pCi/g at 4.6 m (15 ft] 

bgs) at borehole A7337 . Cesium-137 concentrations in shallow soil at borehole A7346 were below 
background. The maximum total gamma concentration (470,197 cpm) was detected at borehole A7337 

at 4.6 m (15 ft) bgs . 

Deep (>4.6 m [>15 ft] bgs): The GPL detected manmade radionuclides in deep vadose zone soil from 

4.6- 44.5 m (15 -146 ft) bgs. The highest Cs-137 and total gamma concentrations were detected 

between 4.6 and 15.9 m (15 and 52 ft) bgs . At borehole 299-W14-53 (A7337), radionuclides we re 

detected in deep vadose zone soil within the crib as follows : 

• Cs-137 from 4.6 - 42.3 m (15 -139 ft) bgs (maximum 912,457 pCi/g at 9.1 m (30 ft] bgs) 

• Cobalt-60 (Co-60) from 4.6 - 44.5 m (15 -146 ft) bgs (maximum 2.4 pCi/g at 14.9 (49 ft] bgs) 

• Europium-154 (Eu-154) from 4.6 - 22.6 m (15 - 74 ft) bgs (maximum 298 pCi/g at 14.9 m (49 ft] bgs) 

• Europum-152 (Eu-152) from 15.2 - 20.7 m (50- 68 ft) bgs (maximum 1.5 pCi/g at 15.2 m [SO ft] bgs) 
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At borehole 299-W14-62 {A7346), radionuclides were detected in deep vadose zone soil at the edge of 
the crib as follows : 

• Cs-137 from 4.6 - 21.2 m (15 - 69.5 ft) bgs (maximum 1313 pCi/g at 15.7 m (51.5 ft] bgs) 

• Co-60 from 9 - 19.7 m (29.5 - 64.5 ft) bgs (maximum 0.67 pCi/g at 11.4 m [37.5 ft] bgs) 

• Eu-154 from 9 - 21.2 m (29.5 - 69.5 ft) bgs (maximum 71 pCi/g at 14.5 m (47.5 ft] bgs) 

• Eu-152 from 18.8 - 20.3 m (61.5 - 66.5 ft) bgs (maximum 1 pCi/g at 20.3 m (66.5 ft] bgs) 

References: 

DOE/RL-2005-61, 2006, Remedial Investigation Report for the 200-LW-l (300Area Chemical Laboratory 

Waste Group) and 200-LW-2 (200 Area Chemical Laboratory Waste Group) Operable Units, 
Draft A, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA02009333. 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA02009967. 

H-2-2735 (drawing), 1978, 216-T-18, T-26, T-27, T-28 Crib Details, Sh. 1, Rev. 3, General Electric 
Company, Richland, Washington . 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume 11, Rockwell Hanford Operations, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/view0oc?accession=D196039028. 

WIDS General Summary Report for the 216-T-27 Waste Site. 

WIDS General Summary Report for the 216-T-28 Waste Site. 
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Figure 2. 216-T-27 Crib Construction and Cross-Section 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

216-TY-3 Cavern, 216-TY-3 Crib, 216-TX-3 Cavern, 

216-TX-3 Crib 

Crib 

T Plant 
200-WA-1 
200-LW-1 

1960 to 1966 

Waste Site Location and Physical Description: The 216-T-26, 216-T-27, and 216-T-28 Cribs are located 

within the same enclosure (Figures 1 and 2) . The enclosure is posted as an Underground Radioactive 

Material Area (URMA), and is surrounded by a common steel post and chain barricade. The enclosure is 

south of 23rd Street and east of Camden Avenue. The inlet pipe branches to four steel pipes, each one 

discharging into a concrete open-end sewer pipe. The 216-TY-201 Flush Tank is located northeast of the 

site (see Figure 2). A crib riser may have been used during the disposal of 300 Area Wastes into the 
216 T-28 Crib (Figure 3) . 

Waste Site Coordinates: 

Lon-566932.49995 

Site Dimensions: 

Site Length : 9.1 m (30 ft) 
Site Width : 9.1 m (30 ft) 
Site Area : 84 m2 (900 ft2) 

Dimensions are for the waste site floor. 

Lat-136347.15625 

Site Depth: 4.6 m (15 ft) 
Discharge Depth: 2.4 m (8 ft) 
Cover Thickness : Not specified 

Related Site Structure(s): The 216-T-28 Crib is associated with the 221-T Building, the 2706-T Building, 
the 216-TY-201 Flush Tank, and the 200-W-82 waste site . 

Site Posting: The enclosure that surrounds the 216-T-26, 216-T-27, and 216-T-28 Cribs is posted as 
an URMA. 

Site History 

Release Summary: The 216-T-28 Crib was used for the disposal of liquid waste from February 1960 to 

December 1966. From February 1960 to February 1963, steam condensate and process 

decontamination waste from Tank 241-T-112 in the 241-T Tank Farm was deposited into the crib. In 

1963 or 1964, 300 Area Laboratory waste was added to the waste stream deposited into the 

216-T-28 Crib. The laboratory waste was shipped via truck from the 340 Facility. It is believed that 

between September 1965 and October 25, 1965, approximately 189 truckloads, equivalent to roughly 
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3.6E+06 L (9.5E+05 gal) of liquid waste, were shipped from the 300 Area and deposited into the crib. The 

majority of the waste originated from the Plutonium Recycle Test Reactor (PRTR) rupture that had 

occurred previously. The estimated volume sent to the crib during its lifetime is 4.2E+07 L (l.1E+07 gal). 

There is some uncertainty regarding the volume of 300 Area waste sent to the 216-T-27 and 

216-T-28 Cribs . Information provided in the Waste Information Data System (WIDS) report for the 

216-T-27 waste site states that the waste was scheduled for disposal into the 216-T-27 Crib. However, 

contradicting information is shown on page 2 of that same report, stating that over 100 truckloads of 

waste from the 300 Area's PRTR release were deposited into the 216-T-28 Crib between September and 

October 1965. Finally, the WIDS document for the 216-T-28 waste site states that approximately 

189 truckloads of PRTR waste were shipped to the 216-T-2~ Crib for disposal. This equates to 

approximately 3.6E+06 L (9.5E+05 gal) of liquid waste. The same truck unloading station would have 

been used for either crib, thus it is difficult to ascertain the amount of waste discharged into either crib. 

In 1965, it was discovered that radioactive strontium and cesium had penetrated the soil profile and 

entered the groundwater beneath the 216-T-28 Crib. Following this discovery, in November 1965 the 

waste stream was temporarily rerouted to the 216-T-27 Crib. The 216-T-28 Crib was deactivated in 1966, 

when the set radionuclide limit for the crib was reached . In May 1966, waste from the 2706-T Building 

was rerouted to the 216-T-4 Ditch. In December 1966, the pipeline that fed into the crib and the 

300 Area waste disposal riser were isolated. The 300 Area Laboratory waste was redirected to the 

216-T-34 Crib, while the T Plant effluent was rerouted to the 216-T-36 Crib, which was constructed to 

take the place of 216-T-28. 

Volume Discharged: Approximately 4.2E+07 L (l.1E+07 gal) of waste, consisting of steam condensate 

and process decontamination waste from Tank 241-T-112, and laboratory waste from the 300 Area's 

340 Laboratory Facility. 

Pore Volume Discharged: 4.2E+07 L/ (210 ft x 900 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 26 
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I Site: 216-T-28 

Waste Inventory: 

Pu 

Beta 

Sr-90 
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Table 1. Waste Inventory Radionuclide Content for 
the 216-T-28 Waste Site 

Contaminant Mass Discharged 

70 g 

59,000 Ci 

200 Ci 

Ru-106 l ,000Ci 

Cs-137 350 Ci 

Co-60 5.0 Ci 

u 390 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II . 

Previous Site Characterization 

Site Characterization Summary: From 1969 to 1979, several live, contaminated Russian thistles were 

discovered surrounding the crib. Most of the th istles were removed immediately after they were 

discovered; however, some had deteriorated, releasing contam ination onto the ground surface. 
A radiological investigation in May 1975 located spotty ground contamination with readings up to 
30,000 cpm. Surface stabilization work occurred in June and July, and involved blading 15 cm (6 in .) of 

soil from the contaminated areas. The soil was then collected and deposited into the 200 West Dry 

Waste Burial Grounds for disposal. Following the removal of the contam inated soil and vegetat ion, the 
ground was brought back to its previous grade with a layer of clean soil. The site was surface stabilized a 
second time on May 21, 1990. 

Visual and radiological surveys are performed annually. 

In 2001/2002, geophysical logging and soil sampling was completed at groundwater well 299-W14-18 
(C3396) located west of the crib. 

The site is monitored by groundwater wells 299-W14-1 (A4913), 299-W14-2 (A7328), 299-W14-3 
(A7329), and 299-W14-4 (A7330) . In 2004, geophysical logging was completed at these boreholes to a 

maximum depth of 69.2 m (227 ft) below ground surface (bgs) . 

A characterization borehole (C4175) was drilled into the center of the waste site footprint in 

November 2004 and geophysical logging of the borehole was performed. Samples were obta ined for 
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laboratory analysis, and the results were submitted to the Hanford Environmental Information System 
database (see Table 4) . 

Borehole and data summaries are presented in Tables 2, 3, and 4. Borehole locations are shown in 

Figure 1. 

Groundwater wells 299-W14-2 and 299-W14-3 had detections above drinking water standards fo r 

volatile organic compounds (VOCs), chromium, cyan ide, nitrate, and radionuclides (cesium-137 [Cs-137], 

iodine-129 [1 -29], strontium-90 [Sr-90], technetium-99 [Tc-99], tritium, and uranium) . Detected VOCs 

included carbon tetrachloride (CTET) and trichloroethene (TCE) . CTET concentrations ranged from 

75 µg/L 1,220 µg/L from 1987 to 2000. TCE was initially detected at 17 µg/L in 1987 and was last 

measured at 0.82 µg/L in 2000. Cyan ide was measured at 115 µg/L in 1987, was as high as 160 µg/L in 

1996, and was last measured in 2000 at 34.9 µg/L. Nit rate concentrat ions were first measured at 

1,700,000 µg/L in 1957, were as high as 11,000,000 µg/L in 1958, and were last measured at 70,400 µg/L 

in 2000. Cs-137 concentrations were as high as 2,800 pCi/L in 1965. Cs-137 was not detected w hen last 

sampled in 2000. 1-129 concentrations were initially measured at 2.93 pCi/L in 1994, were as high as 

81.4 pCi/L in 1998, and were last measured at 63 .9 pCi/L in 2000. Sr-90 concentrations were init ially 

measured at 200 pCi/L in 1955 (maximum detection) and were last measured at 1.18 pCi/L in 1988. 

Tc-99 concentrations were initially measured at 351 pCi/L in 1988, were as high as 1,450 pCi/L in 1999, 

and were last measured at 767 pCi/L in 2000. Tritium concentrations were initially measured at 

270,000 pCi/L in 1964, were as high as 3,210,000 pCi/L in 1998, and were last measured at 

1,480,000 pCi/L in 2000. Uranium was initially measured at 22.4 µg/L in 1955 and was last measu red at 

1 µg/ L in 1994. 

Table 2. Borehole Summary for the 216-T-28 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2004 C4175 Center of crib 0 - 224 (GPL) 

17.5 - 226 (10 soil samples) 

2004 A 7328/299-Wl4-2 Inside crib near south edge 4 - 225 (GPL) 

2004 A 7329/299-W 14-3 Inside crib near southeast edge 4 - 227 (GPL) 

2004 A7330/299-Wl4-4 West of crib 20 ft 4 - 207 (GPL) 

2001 /2002 C3396/299-Wl4-l 8 West of crib 90 ft 0 - 256 (GPL) 

43 - 230 (3 soil samples) 

2004 A4913/299-W 14-1 Southeast of crib 100 ft 3 - 224 (GPL) 

GPL geophysical log 

ID identification 
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Table 3. Geophysical Log Summary for the 216-T-28 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7328 0 - 5 1.29 pCi/g 5.0 53 ,090.1 cpm 5 

5- 10 6235 pCi/g 10.0 19,173,800 cpm 10 

10 - 15 509,405.8 pCi/g 15 31,632,500 cpm 11 

>15 7,43 1,385.4 pCi/g 25 98,083,800 cpm 33 

A7330 0 - 5 1.8 pCi/g 5.0 11 ,244.2 cpm 5 

5 - 10 6.4 pCi/g 6.0 13,084.1 cpm 6 

10 - 15 0.77 pCi/g 15 7,963 .2 cpm 11 

> IS 1,769.9 pCi/g 38 2, 144,480 cpm 38 

C4175 0 - 5 20.43 pCi/g 4.5 27 1,965 cpm 4.5 

5- 10 76,345.2 pCi/g 9.5 5,836, 180 cpm 7.5 

10 - 15 1,208,230.4 pCi/g 14.25 2,6 15,300 cpm 14.25 

>15 25,484,087 pCi/g 16.5 182,903,000 cpm 24.5 

bgs = below ground surface 
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Table 4. Soil Maximum Detection Summary for the 216-T-28 Waste Site (Soil Borehole C4175) 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Butoxyethanol - - - 150 µg/kg 30 

4-Chloro-3-methylphenol - - - 23 µg/kg 25 

Acetone - - - 8 µg/kg 25 

Am-241 - - - 802 pCi/g 20 

Ammonia - - - 14500 µg/kg 25 

Ammonium ion - - - 24700 µg/kg 70 

Antimony - - - 5030 µg/kg 200 

Sb-1 25 - - - 2.39 pCi/g 30 

Arocl or-1254 - - - 240 µg/kg 20, 25 

Arsenic - - - 9290 µg/kg 92 .5 

Barium - - - 11 0000 µg/kg 160 

Beryllium - - - 912 µg/kg 50 

Bismuth - - - 202000 µg/kg 25 

Cadmium - - - 204 µg/kg 160 

C-14 - - - 4.52 pCi/g 92.5 

Cs-134 - - - 456 pCi/g 20 

Cs-137 - - - 3100000 pCi/g 20 

Chloride - - - 13300 µg/kg 25 

Chromium - - - 81700 µg/kg 25 

Co-60 - - - 11 80 pCi/g 20 

Copper - - - 19900 µg/kg 30 

Diethylphthalate - - - 730 µg/kg 92 .5 

Di-n-butylphthalate - - - 1700 µg/kg 70 

Eicosane - - - 970 µg/kg 200 

Eu-152 - - - 0.733 pCi/g 92.5 
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Table 4. Soil Maximum Detection Summary for the 216-T-28 Waste Site (Soil Borehole C4175) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Eu-154 - - - 43 pCi/g 92.5 

Eu-155 - - - 19.9 pCi/g 92.5 

Fluoride - - - 39,600 µg/kg 92.5 

Hexanal - - - 1.5 µg/kg 200 

Hexavalent Chromium - - - 1,500 µg/kg 92 .5 

Lead - - - 34,400 µg/kg 200 

Mercury - - - 6,840 µg/kg 25 

Methylene chl oride - - - 3.7 µg/kg 20 

n-Hexanoic acid ' 570 µg/kg 200 - - -

Nickel - - - 52,700 µg/kg 25 

Ni-63 - - - 843 pCi/g 20 

Nitrate - - - 245,000 µg/kg 92 .5 

Nitrite - - - 2530 µg/kg 20 

Nitrogen in nitrite and nitrate - - - 45,800 µg/kg 92 .5 

Phenol - - - 24 µg/kg 25 

Phosphate - - - 59,100 µg/kg 25 

Pu-238 - - - 84.5 pCi/g 20 

Pu-239/240 - - - 1110 pCi/g 20 

K-40 - - - 14.6 pCi/g 200 

Pyrene - - - 21 µg/kg 25 

Ra-226 - - - 0.523 pCi/g 92.5 

Ra-228 - - - 0.974 pCi/g 92 .5 

Selenium - - - 869 µg/kg 160 

Silver - - - 4,980 µg/kg 70 

Sulfate - - - 57,200 µg/kg 160 
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Table 4. Soil Maximum Detection Summary for the 216-T-28 Waste Site (Soil Borehole C4175) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Tc-99 - - - 1.61 pCi/g 200 

Th-228 - - - 2.69 pCi/g 25 

Th-230 - - - 0.932 pCi/g 30 

Th-232 - - - 1.09 pCi/g 50 

Total beta radiostrontium - - - 642,000 pCi/g 20 

Total petroleum hydrocarbons 
diesel - - - 13,000 µg/kg 200 

Tritium - - - 19,000 pCi/g 92.5 

Urani um - - - 125,000 µg/kg 25 

U-233/234 - - - 59.4 pCi/g 25 

U-235 - - - 3.44 pCi/g 25 

U-238 - - - 35 .1 pCi/g 25 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 M [O -15 ft] below ground surface [bgs]): No shallow soil samples have been collected. 
At locations within the crib, the geophysical log (GPL) detected manmade radionuclides in shallow soil 

from 0- 4.6 m (0-15 ft) bgs as follows : Cs-137 from 0 - 4.6 m [0-15 ft] bgs (maximum 1,208,230 pCi/g 
at C4175, 4.3 m (14 ft) bgs) and total gamma from 0-4.6 m (0-15 ft) bgs (maximum 31,632,500 pCi/g 

at A7328, 3.4 [11 ft] bgs) . 

At locations outside the crib, Cs-137 was detected above background from 1.2 - 2.4 m (4 - 8 ft) bgs 

(A7330) and europium-152 (Eu-152) was detected at 3.6 m (11 ft) bgs (A7330) . 

Deep (>4.6 m [>15 ft] bgs): Radiological and chemical constituents (metals, semivolatile organic 

compounds, voes, Aroclors, and total petroleum hydrocarbons) were detected in the deep soil samples 

collected in the crib (5.1- 68.9 m [17 .5 - 226 ft] bgs) . 
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GPL detected man made radionuclides in and outside the crib from 4.6 m - 78 m (15 - 256 ft) bgs as 
follows: 

• Cs-137 from 4.6 - 21.3 m (15 - 70 ft) bgs (maximum 25,484,087 pCi/g at C4175, 5 m [16.5 ft] bgs) 

• Co-60 from 6.7 - 68 m (22 - 223 ft) bgs (maximum 1.7 pCi/g at A7330, 12.2 m [40 ft] bgs) 

• Eu-152 at 12.5 - 31 m (41-102 ft) bgs (maximum 2.8 pCi/g at (3396, 13.4 m [44 ft] bgs) 

• Europium-154 (Eu-154) at 5.1-43 m (17 to 141 ft) bgs (maximum 114 pCi/g at C3396, 1.34 m 
[44 ft] bgs) 

Cs-137, Co-60, and Eu-154 were detected at all crib locations. In addition, Eu-152 and tin-126 were 

detected at A 7329 in the southeast portion of the crib. 

References: 
DOE/RL-2005-61, 2006, Remedial Investigation Report for the 200-L W-1 (300 Area Chemical Laboratory 

Waste Group) and 200-LW-2 (200 Area Chemical Laboratory Waste Group) Operable Units, 

Draft A, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

Available at: http://pdw.hanford .gov/arpir/index.cfm/viewDoc?accession=DA02009333. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA02009967. 

H-2-2733 (drawing), 1973, 216-T-26, T-27, T-28, 5-18 Cribs Adj. 241-TX & TY Farms, Sh. 1, Rev. 4, General 
Electric Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

WIDS General Summary Report for the 216-T-28 Waste Site. 

WIDS General Summary Report for the 216-T-27 Waste Site. 
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Figure 3. Crib Cross-Section 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant Category: Intermediate I 

216-T-29, 216-T-29 French Drain, 291-T Sand Filter Sewer 

French Drain 
T Plant 

200-WA-1 
200-MG-2 

1954 to 1964 

Waste Site Location and Physical Description: The 216-T-29 waste site consists of a french drain system 

located northeast of the 291-T Building (Figure 1). The 216-T-29 French Drain is part of the 291-T Sand 

Filter system, which is adjacent to the north end of the 291-T Sand Filter (Figure 2). The sand filter is 

marked and posted as a Contamination Area (CA). 

There is some uncertainty regarding the location and site characteristics of the 216-T-29 French Drain. 
While the exact location of the french drain is not certain, the drain is assumed buried beneath the sand 

filter's northwestern corner (Figure 1). This point is noticeable on the ground, as the vent riser extends 

through the sand filter's ceiling at this location. In the 1950s, silver reactor filters, made of fiberglass 
soaked in silver nitrate, were added to the stack ducts. 

However, information regarding the similarities between the Band T-Plant construction designs is 

presented in Figures 3 and 4. The french drain for the B Plant Sand Filter is located near the center and 
eastern end of the Sand Filter (Figure 3), and is not underneath the Sand Filter structure. Due to their 

similar designs, there is a possibility that the french drain for the T-Plant Sand Filter is also similarly 
located. 

Waste Site Coordinates: 

Lon-567695.06251 

Site Dimensions: 

Site Length: 1.1 m (3 .5 ft) 
Site Width: Not Specified 
Diameter: 0.2 m (0.5 ft) 

Lat-136928.81246 

Site Depth: Not Specified 
Cover Thickness : Not Specified 

Related Site Structure(s): The 216-T-29 French Drain is associated with 200-W-45 (291-T Sand Filter). 

Site Posting: The 216-T-29 waste site is associated with the 291-T Sand Filter, which is posted as a CA. 
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Site History 

Release Summary: The 216-T-29 French Drain was brought on line in March 1954 to convey moisture 

from condensed canyon air away from the 291-T Sand Filter. An estimated 7.4E+04 L (2 .0E+04 gal) of 

steam condensate containing an estimated 8,000 kg (1.8E+04 lb) of nitric acid was sent to the french 

drain during its lifetime. In the 1950s, silver reactor filters made from fiberglass soaked in silver nit rate 
were added to the stack ducts. The filters reacted with the radio iodine to form silver iodide. 

Volume/Mass Discharged: An estimated 7.4E+04 L (2 .0E+04 gal) of steam condensate containing an 

estimated 8,000 kg {1.8E+04 lb) of nitric acid . 

Pore Volume Discharged: 7.4E+04 L/ (277 ft x 100 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.31 

Waste Inventory: 

Beta 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-29 Waste Site 

Contaminant Mass Discharged 

< lOCi 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: In March 1964, the drain was deactivated by removing the sand filter 

bypass water seal. The deactivation occurred due to the installation of new air filters in each ce ll of the 
221-T Building. With the removal of the sand filter bypass water seal, the 221-T Bu ild ing exhaust air 

could flow directly to the 291-T-1 Stack. 

A site walkdown occurred on March 8, 2000, for verification purposes. Staff noted that it was assumed 

that the french drain was located beneath the sand filter structure, and that the vent pipe visible on the 

northwest corner was bel ieved connected to the french drain. 

No additional survey history and no radiological data are provided for this site. It is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided. If surveys 

do occur, their frequency is not specified . 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . Based on existing information, the soil could be 

contaminated by former discharge of waste. An estimated 0.31 pore volumes of liquid potent ially 

containing nitric acid and possibly radionucl ides were discharged to the french drains (based on 
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9.3 m2 (100 ft2

]) . The low pore volume suggests contamination does not extend to groundwater (88.7 m 
(291 ft] below ground surface [bgs]) . The depth of the drain is uncertain but is approximately 4.3 m 

(14 ft) bgs if similar to other site drains. Therefore, shallow and intermediate depth soil could be 

contaminated . 

References: 

H-2-1378 (drawing), 1948, Exhaust Air Sand Filter Longitudinal Section, Sh. 1, Rev. 0, General Electric 

Company, Richland, Washington . 

H-2-44511 (drawing), 1964, Area Map 200 West "T" Plant Facilities, Sh. 139, Rev. 3, Rockwell Hanford 

Operations, Richland, Washington . 

Waste Information Data System General Summary Report for the 216-T-29 Waste Site. 
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Figure 2. 291-T Sand Filter 
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Source: H-2- 1378, Exhaust Air Sand Filter Longitudinal Section , Sheet I. 

Figure 3. 291-B Sand Filter and French Drain 
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Figure 4. 216-T-29 Sand Filter and French Drain 
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I Site: 216-T-31 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Service Dates: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Intermediate I 

216-T-31, 216-T-31 French Drain 

French Drain 
T Plant 

200-WA-1 
200-MG-2 

1954 to 1962 

Waste Site Location and Physical Description: The 216-T-31 french drain was located west of Camden 

Avenue, near the southeast corner of the 241-TX Farm, on the east side of 241-TX Tank Farm fence 
(Figures 1 and 2) . The french drain is comprised of 0.9 m (3.0 ft) diameter french drain, which was 

unearthed in 1962 and left unmarked. The approximate location of the french drain was later posted 
with Waste Information Data System (WIDS) site code 216-T-31. The contaminated culvert, gravel and 

soil associated with this site have been removed. 

Waste Site Coordinates: 

Lon-566872. 77500 

Site Dimensions: 

Site Length: Not specified 

Site Width : Not specified 

Diameter: 0.9 m (3 .0 ft) 

Lat-136159.54998 

Site Depth: Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 216-T-31 waste site is not associated with any other waste sites or with 
buildings in the T Plant area. 

Site Posting: The 216-T-31 waste site was released from radiation zone status in February 1962. 

Site History 

Release Summary: The french drain was in use from 1954 to 1959. The drain was accidentally 
contaminated by radioactive steam condensate during attempts to unclog a blocked waste line in 
October 1959. A new steam line and steam condensate drain were built in 1959 to take the place of the 

contaminated french drain. 

The amount of steam condensate and the levels of contamination released into the french drain are not 

specified. In addition, the radiation levels detected in the contaminated soil are not specified. As the 

total volume of contamination released is not available, no volume estimates can be ascertained for 

this site. 
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I Site: 216-T-31 Area: T Plant Category: Intermediate I 
Volume/Mass Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Radionuclides - None (RHO-CD-673, Handbook 200 Areas Waste Sites, Volume II). 

Previous Site Characterization 

Site Characterization Summary: Information is presented detailing a discrepancy regarding the dates 

the french drain was operational, and when the french drain became contaminated. It is believed that 
the french drain was in use from 1954 to 1959, and that the drain was unearthed in 1962. After t he 
french drain was unearthed, the contaminated culvert, gravel and soil were taken offsite and placed in 

the 200 West Area Burial Ground for disposal. 

No survey data or investigative history is provided for this site. It is unclear if the site is routinely 
surveyed or monitored, as no survey results or sample data analyses are provided. If surveys do occur, 

their frequency is not specified. 

Nature and Extent of Contamination: The volume and characteristics of the contaminated steam 
condensate discharged to the drain are unknown, but no significant contamination is expected. The 

depth of the drain is uncertain but is approximately 4.3 m (14 ft) below ground surface (bgs) if similar to 
other site french drains. Therefore, shallow and intermediate depth soil could be contaminated. The 

depth to groundwater approximately 67.4 m (221 ft) bgs. 

References: 
H-2-32526 (drawing), 1967, ''T'' Plant Liquid Waste Disposal Sites 216-T-Series, Sh. 1, Rev. 3, General 

Electric Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington . Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

WIDS General Summary Report for the 216-T-31 Waste Site. 
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Figure 1. 216-T-31 Waste Site Map 
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Source: H-2-32526, "T" Plant Liquid Waste Disposal Sites 216-T-Series. 

Note: Produced from the best available copy. 

Figure 2. 216-T-31 Waste Site Location 
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I Site: 216-T-33 

Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Oates: January to February 1963 

Area: T Plant 

216-T-33 

Crib 

200 Inner Area West 

200-WA-1 
200-MG-2 

Category: Deep I 

Waste Site Location and Physical Description: The 216-T-33 Crib is located west of the 221-T Canyon 
Building and southwest of 2706-T Decontamination Facility (Figure 1). The crib bottom dimensions are 

9.1 m (30 ft) long, 1.5 m (5 ft) wide and 3.3 m (11.8 ft) deep (Figure 2). The top dimensions of the crib 
are 12.2 m (40 ft) long and 6.1 m (20 ft) wide. The overburden depth is 2.1 m (6.8 ft) deep. The crib had 

a vitreous clay inlet pipe set into a gravel layer. A layer of plastic sheeting, clean sand, and backfill are 

above the pipe. The line to the crib plugged shortly after the crib became active and it is believed the 
line retained all of the waste. Portions of the underground crib pipeline were removed in 1963. 

Waste Site Coordinates: 

Lon-567453.62185 

Site Dimensions: 

Site Length: 9.1 m (30 ft) (bottom dimension) 

Site Width: 1.5 m (5 ft) (bottom dimension) 
Site Area : 13.7 m2 (150 ft 2

) 

Lat-136897 .94142 

Site Depth: 3.3 m (11.8 ft) minimum 

Cover Thickness: 2.1 m (6.8 ft) 

Related Site Structure(s): The crib is associated with the 2706-T Decontamination Building and pipeline 
200-W-173-PL. 

Site Posting: The site is surrounded with light metal posts and chain and is posted with Underground 

Radioactive Material Area signs. 

Site History 

Release Summary: 216-T-33 Crib received 1.9 E+6 L (0.5 E+6 gal) of liquid equipment decontamination 

waste from the 2706-T Decontamination Building. The waste was low in salt, neutral to basic, and 

contained sodium hydroxide. The total effluent discharged to the crib is questionable since the 

discharge line plugged shortly after the crib became active. Sections of the tile line were removed and 

the building effluent was rerouted to the 216-T-28 Crib via Tank 241-T-112 in the 241-TTank Farm. 

Volume Discharged: l.9E+06 L (5E+05 gal). 
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I Site: 216-T-33 Area: T Plant Category: Deep I 

Pore Volume Discharged: l.9E+06 L/ (266 ft x 150 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 5.6 

Waste Inventory: 

I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-33 Waste Site 

Contaminant Mass Discharged 

Pu 5g 

Beta 50 Ci 

Sr-90 0.5 Ci 

Ru-106 10 Ci 

Cs-137 0.5 Ci 

Co-60 I Ci 

u 4.5 kg 

Source: R.HO-CD-673 , Handbook 200 Areas Waste Sites, Volu me II. 

Previous Site Characterization 

Site Characterization Summary: Characterization borehole (4558 was installed in 2005 but was 

terminated due to borehole refusal at 4.6 m (15 ft) below ground surface (bgs) (D&D-26572, 200-MW-1 

Operable Unit Waste Site Characterization Borehole Summary Report for the 216-U-3 French Drain, 
216-T-33 Crib, 200-E-4 French Drain, and 216-T-13 Trench) . Characterization borehole C4738 was drilled 
at this crib in February 2005 to a depth of 40.3 m (132.5 ft) . Samples were analyzed for radionucl ides, 
metals and inorganic/organic chemicals . Visual and rad iological surveys are performed at this sit e. 

Groundwater well 299-Wll-14 (A4903) monitors the 216-T-33 crib. Near background levels of radiation 

are detected in the well (ARH-ST-156, Evaluation of Scintillation Probe Profiles From 200 Area Crib 

Monitoring Wells, Volume Ill) . 

Groundwater well 299-Wll-14 near the 216-T-33 Crib had detections above drinking water standards 

for volatile organic compounds (VOCs), cyanide, nitrate, iodine-129, tritium and uranium. Detected VOCs 

included carbon tetrachloride (CTET) and trichloroethene (TCE) . CTET concentrations ranged from 

860 µg/l in 1988 to as high as 1,700 µg/L in 2004, and was last measured at 240 µg/l in 2006. TCE was 

initially detected at 2 µg/l in 1992, reached a maximum concentration of 14 µg/L in 2004, and was not 

detected when last sampled in 2006. Cyanide was detected in one sample at 6 µg/L in 2004. Nitrate 
concentrations were first measured at 210,000 µg/L in 1963, were as high as 310,000 µg/l in 1993, and 

were last measured at 247,000 µg/L in 2004. lodine-129 was initially measured at 2.24 pCi/L in 1990, 

was as high as 4.247 pCi/L in 1996, and was last measured at 1.98 pCi/l in 2004. Tritium was init ially 
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I Site: 216-T-33 Area: T Plant Category: Deep I 

measured at 16,000 pCi/L in 1964, was as high as 210,000 pCi/L in 1993, and was last measured at 
55,800 pCi/L in 2004. Uranium was initially measured at 106 µg/L in 1992 and was last measured at 

41.3 µg/L in 2004. Strontium-90 was detected below the drinking water standard in one sample 

collected in 1996. 

Borehole locations are shown on Figure 1, and sample summaries are presented in Tables 2 through 4. 

Table 2. Borehole Summary for the 216-T-33 Waste Site 

Year Borehole/Well ID 

2005 C4738 

2009 C661 l * 

2009 C6612 * 

*Monitoring of pipeline 200-W-173 -PL at 8 ft bgs. 

bgs = below ground surface 

GPL = geophys ical log 

ID identification 

Location with Respect Depth 
to site (ft) 

Inside 0 - 124 (GPL) 

12.5 - 133 (8 soi l samples) 

Outside - 45 ft east 12 (GPL) 

Outside - 45 ft east 19 (GPL) 

Table 3. Geophysical Log Summary for the 216-T-33 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Maximum Sample 
Interval Detected Sample Detected Depth 

Borehole ID (ft bgs) Concentration Units Depth (ft) Concentration Units (ft) 

C4738 0 - 5 - pCi/g - 180 cpm 2 

5 - 10 2 pCi/g 7.0 230 cpm 8 

10 - 15 15 pCi/g 11 - cpm -

>15 11 pCi/g 15 340 cpm 18 

bgs below ground surface 

ID identification 
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Table 4. Soil Maximum Detect Summary for the 216-T-33 Waste Site (Soil Borehole C4738) 

Sample Interval: 0- 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

4-Nitrophenol 1,100 µg/kg 15 - - -

Acetone - - - 10 µg/kg 21.5 

Am-241 2.3 pCi/g 15 0.821 pCi/g 21.5 

Ammonium ion 3,640 µg/kg 15 - - -

Aroclor-1254 9,400 µg/kg 15 3,000 µg/kg 19 

Aroclor-1260 3,900 µg/kg 15 1,200 µg/kg 19 

Arsenic 4,630 µg/kg 15 - - -

Barium 90,100 µg/kg 15 - - -

Benzyl alcohol 100 µg/kg 15 - - -

Beryllium 390 µg/kg 15 - - -

Cadmium 1,630 µg/kg 15 932 µg/kg 21.5 

Cs-137 33.1 pCi/g 15 6.84 pCi/g 19 

Chromium 33,700 µg/kg 15 24,400 µg/kg 21.5 

Co-60 0.18 pCi/g 15 0.0634 pCi/g 19 

Copper 21 ,000 µg/kg 15 30800 µg/kg 21.5 

Diethylphthalate - - - 370 µg/kg 21.5 

Di-n-butylphthalate 110 µg/kg 15 360 µg/kg 133 

Eu-152 2.64 pCi/g 15 4.68 pCi/g 19 

Eu-154 0.317 pCi/g 15 0.508 pCi/g 19 

Eu-155 - - - 0.052 pCi/g 113 

Fluoride 5,990 µg/kg 15 - - -

Hexavalent Chromi um - - - 469 µg/kg 21.5 

Lead 30,700 µg/kg . 15 19,600 µg/kg 21.5 

Mercury 1,030 µg/kg 15 525 µg/kg 19 

Nickel 20,600 µg/kg 15 - - -
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Table 4. Soil Maximum Detect Summary for the 216-T-33 Waste Site (Soil Borehole C4738) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Ni-63 34.9 pCi/g 15 - - -

Nitrate - - - 191,000 µg/kg 19 

Nitrogen in nitrite and ni trate 66,400 µg/kg 15 43 ,200 µg/kg 19 

Phosphate - - - 8,300 µg/kg 21.5 

Pu-238 0.34 pCi/g 15 0.09 pCi/g 19 

Pu-239/240 63 pCi/g 15 10 pCi/g 21.5 

K-40 - - - 9.78 pCi/g 21.5 

Ra-226 0.395 pCi/g 15 0.382 pCi/g 21.5 

Ra-228 0.463 pCi/g 15 0.587 pCi/g 21.5 

Selenium 933 µg/kg 15 - - -

Sil ver 341 µg/kg 15 203 µg/kg 19 

Sul fate 159,000 µg/kg 15 145,000 µg/kg 21.5 

Th-228 0.83 pCi/g 15 0.539 pCi/g 21.5 

Th-232 0.47 pCi/g 15 0.587 pCi/g 21.5 

Total beta radiostrontium 49 pCi/g 15 22.3 pCi/g 21.5 

Total petroleum hydrocarbons - - - 230,000 µg/kg 19 
motor oil 

Tritium - - - 0.094 pCi/g 21.5 

Urani um - - - 1700 µg/kg 21.5 

U-233/234 0.94 pCi/g 15 1.03 pCi/g 21.5 

U-235 0.084 pCi/g 15 0.051 pCi/g 19 

U-238 0.8 pCi/g 15 0.79 pCi/g 19 
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Nature and Extent of Contamination: 
Shallow (O - 4.6 m [O -15 ft] bgs): Radiological and chemical constituents were detected in the shallow 

soil sample collected within the crib. Radionuclides (americium-241; cesium-137 [CS-137]; coba lt-60 

[Co-60]; europium-152, -154, and -155 [Eu-152, -154, and -155]; plutonium-238 and -239/240 [Pu-238 

and -239/240]; radium-226 and -228 [Ra-226 and -228]; thorium -229 and -232 (Th-229 and -232]; total 

beta radiostrontium; and uranium-233/234, -235, and -238 [U-233/234, -235, and -238]) were detected 

in the soil sample from 3.8 - 4.6 m (12.5 - 15 ft) bgs . This is consistent with geophysical log (GPL) results, 

which detected manmade radionuclides in shallow soil from 1.8 - 4.6 m (6 to 15 ft] bgs as follows : 

• Cs-137 from 1.8 -4.6 m (6-15 ft) bgs (maximum 15 pCi/g at 3.6 m (11 ft] bgs) 

• Co-60 from 3.6 - 4.6 m (11-15 ft) bgs (maximum 0.1 pCi/g) 

• Eu-154 at 4.3 -4.6 m (14 -15 ft) bgs 

• Eu-152 at 3 -4.6 m (10 to 15 ft) bgs 

Metals, semi-volatile organic compounds (SVOCs), and Aroclors were also detected in the soil samples 

collected from 1.8 - 4.6 m (6 - 15 ft) bgs within the crib footprint . 

Deep(> 4.6 m [>15 ft] bgs): Based on soil sample and GPL results, chemical (metal, SVOC, 

polychlorinated biphenyl, and total petroleum hydrocarbons) and radionuclide contaminants were 

detected in soil samples collected below 4.6 m (15 ft) bgs within the crib footprint . The maximum 

concentrations were observed in samples from 4.6 - 6.7 m (15 - 22 ft) bgs . Radiological and chemical 

constituents were detected in the deep soil samples collected beneath the crib (4.6 - 40.5 m 

(15 - 133 ft] bgs) with the maximum concentrations generally occurring in the samples from 5 - 5.8 m 

(16.5 - 19 ft) bgs and from 5.8 - 6.6 m (19 - 21.5 ft) bgs. Maximum radionuclide concentrations are 

generally similar to or less than concentrations detected in the shallow soil sample . This is consistent 

with GPL results, which detected manmade radionuclides from 4.6- 6.7 m {15 - 22 ft) bgs as follows: 

• Cs-137 from 4.6 - 6 m (15 - 20 ft) bgs 

• Eu-154 at 4.6- 6 m (15 - 20 ft) bgs (maximum 0.4 pCi/g) 

• Eu-152 at 4.6 - 6.4 m (15 - 21 ft) bgs (maximum 6 pCi/g at 16 ft bgs 

At the 216-T-33 Crib, logging results for borehole (4738 (D&D-26572) indicate that the Hanford 

formation is overlain with 3.4 m (11 ft) of gravelly backfill material and 0.3 m (1 ft) of sandy gravel crib 

materials. The gravel-dominated facies of the Hanford formation was observed from 4 - 11 m 

(13 - 36 ft) bgs, and the sand-dominated facies of the Hanford formation was observed from 

11- 32.3 m (36 - 106 ft) bgs . The interbedded sand-to-silt dominated facies was observed from 

32.3 - 40.4 m {106 - 132.5 ft) bgs . 
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I Site: 216-T-33 Area: T Plant Category: Deep I 
Field screening and physical property data for C4738 (D&D 26572): 

Table 4. r,clJ anti Radiation Screening Summary for the 216-T-33 Crib. 

116.T-33 Crib 
tltld Rndlnp 

Rid Snffn R-lts 
RCT JltT 

lle~holr SamplnTakm Alpha I Bria/Camma 
MnTOV !llaxTOV 

Lo...llon (IIEJS) Dc-plh1 
(dhftln) (dhnln) """· 10.hV IUtV A1""8 BrtwG•mmft 

bmp lamp 
BID3RJ, 

12.S • IS Less1han o.2wma1 - -· DID3Rl. BID3R3 ~leelablc Wtll llrod 
Dl9PMS, 
B19PM6, 

16.S - 19 l..efllhln lend11n Undetected 15.0r,Ci/1 D19PN7,DJ9PPI, delectable dc!ectable 
8!9PP9 
Dl9PM7, 
B19PNB, 

19- 21.S Lenihan 1.e .. """ UnJctecteJ 19.0pC",/g Dl9l'RO. B191'T-4. det«table delectable 
819PT3 

CC731 DJ9PMI, 
Background Noc 

l..nslNln Lr11lh•n OJ9PN9, 22.S -2S "l'Plialble Undc1mcd 3.0pCilg 
D19PIU. 8191'R9 detfflablc clelccuble 

BJ9PM9, 
27.5-30 Lrsalban le11 ltia• Undc1ected 2.90p0/s D I 9Pl'O. D 191'R2 dd«labl< drlect•ble 

Lrsadun 
l.4ppm 

B19PNO. B19M'I. 47.s-SO 
detenable Spliispoo,, Uocletcc1ed 9.80pCilg 

Bl9PR3 Table 
B19PNl,B19Pl'2, 

110.S • ll3 
Leaslhan USSlhaft 

Urdctected J .60pCilg B19PIU, B19PTO detecllble drtrcuble 
Bl9PN2,819PP3, IJO.S 0 133 Lraslllan lnsllllft 

lhlfflfflcd 4.90pCi/s Dl9PR5. Bl9PTI ckl«l•ble detectable 
............................ IIEIS • IW.,., C,,__,_ "'fr_ S,_ DIT•-111,altMT- lcm. ,....,.,,..,..,.Ill.,.. IICT•hlialo1blC-Ttd111ici-. 
TOV • loalo,pllk.....,. -•IIO ........ 

Table 7. Soil Physical Property Summary. 

IJEIS Sample 
Particle Size 'Dlseributioo 

llolsturc, IMk (Unlu) 
Sample Dq,th(h t'o!"mntio~ 

Sand SOVCl.l,1 
Con1fflt ~nd~ 

Number ba,) Gnffl (i:,.) (g/cm 
(~) ('I,) (~) 

ll•T-33 Cnb (8orcbole C4738) 
DJ9PR9 22.5-'25 I 14nl'ord romwion. gravef dominant 55,7 4).() 3.2 s..s 2.37 

Bl9PTO 110.5- lll Cold Ctcd: unit l.4 36.3 623 6.8 I@ 

Bl9rTI 130.5-133 Upper IU"'old l"--orm:rtion 0 86.6 13.4 4.l l.74 

References: 

ARH-ST-156, 1977, Evaluation of Scintillation Probe Profiles From 200 Area Crib Monitoring Wells , 

Volume Ill, Atlantic Richfield Hanford Company, Richland, Washington . 
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D&D-26572, 2005, 200-MW-1 Operable Unit Waste Site Characterization Borehole Summary Report for 

the 216-U-3 French Drain, 216-T-33 Crib, 200-E-4 French Drain, and 216-T-13 Trench, Rev. 0, 

Fluor Hanford, Inc., Richland, Washington . 

H-2-32097 (drawing), 1963, Decontamination Waste Crib Sections & Dets, Rev. 2, General Electric 

Company, Richland, Washington. 

D-635 



DOE/RL-2010-49, REV. 0 

I Site: 216-T-33 Area: T Plant Category: Deep I 
RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-T-33 Waste Site. 
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DOE/RL-2010-49, REV. 0 

I Site: 216-T-34 Area: T Plant 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

None 

Crib 

Category: Deep - Representative Site I 

200 Inner Area West 

200-WA-1 
200-LW-1 

May 1966 to March 1967 

Waste Site Location and Physical Description: The 216-T-34 Crib is located northwest of the 
221-T Building, on the east side of the 216-T-35 Crib (F igure 1). The crib bottom dimensions are 61 m 
(200 ft) long, 9.1 m (30 ft) wide, and 4.6 m (15 ft) deep (Figure 2) . The crib's piping consisted of 

perforated vitrified clay pipe rectangular loop, and a vit reous clay pipe extending into the center of the 
crib. The piping rested on a layer of gravel. Two gage well risers and one filter riser are visible from the 

surface. The drain line from an unloading station located in the northwest corner of the 216-T-34 Crib_ 
was extended to the 216-T-35 Crib distributor pipe. The 216-T-34 Crib drain line was blanked. 

Waste Site Coordinates: 

E-567265.71212 N-137111.26556 

Site Dimensions: 

Site Length: 61 m (200 ft) (bottom dimension) Site Depth : 4.6 m (15 ft) minimum 
Site Width: 9.1 m (30 ft) (bottom dimension) Cover Thickness: Unspecified 

Site Area : 555 m2 (5,974 ft 2
) 

Related Site Structure(s): The cri b is associated with the 340 Waste Facility located in the 300 Area . 
A railcar tanker unloading station (200-W-21) was removed from the northwest corner of the 

216-T-34 Crib in 1996. The pipeline from the railcar unloading station to the crib is site code 
200-W-196-PL. The pipeline from the truck unloading station to the crib is site code 200-W-198-PL. 

Site Posting: The crib is posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: The 216-T-34 Crib received 17.3E+6 L (4.6 E+6 gal) of liquid disposal waste from the 

340 Building in the 300 Area . The waste was low in salt, neutral to basic, and conta ined nitrate. The 

waste was transported to the 200 West Area in railroad tank cars and 18,927 L (5,000 gal) trucks . 

Volume Discharged: 17.3E+6 L (4.6 E+6 gal) 

Pore Volume Discharged: 17.3E+6 L/ (250 ft x 6,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 1.4 
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I Site: 216-T-34 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Deep - Representative Site I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-34 Waste Site 

Contaminant Mass Discharged 

Pu 110 g 

Beta 26,000 Ci 

Sr-90 320Ci 

Ru-106 110 Ci 

Cs-137 280 Ci 

Co-60 7.3 Ci 

u 4.1 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Vo lume II . 

Previous Site Characterization 

Site Characterization Summary: The site operated from May 1966 to March 1967. Due to increased 

radionuclide content in the waste being sent to the crib, contamination began to be detected in the 
groundwater after only 5 months of use. The site was deactivated when the crib reached its radionuclide 

limit. The pipeline northeast of the crib was capped. The waste was rerouted to the 216-T-35 Crib. 
During the construction and tie-in of the 216-T-35 Crib in February 1967, low-level beta/gamma soil 
contamination up to 30,000 cpm was found around the 216-T-34 Unloading Station piping. 
Contaminated soil was removed and buried in the 200 West Dry Burial Ground. Residual contamination 
remained near the ground surface at the unloading station . The 216-T-34 Crib was interim stabilized on 
July 26, 1990. 

Visual and surface radiological surveys are performed at the site annually. 

Groundwater wells 299-Wll-15 {A7281) and 299-Wll-16 {A7282i at the northwest and southwest 

corners of the crib monitor the site {see Figure 1). Scintillation probe logging of these wells was 

performed in 1968, 1970, and 1976. Radiation near background were detected in both wells 

{ARH-ST-156, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring Wells, Volume Ill). 

ARH-ST-156 suggests the logging results are inconsistent with the waste inventory data, and t hat either 
the waste inventory is too high or the waste preferentially migrated southeast, away from the 

monitoring wells . 
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I Site: 216-T-34 I Area: T Plant I Category: Deep - Representative Site I 
Boreholes C6827 and C6828 (see Figure 1) were planned in DOE/RL-2007-02, Supplemental Remedial 

Investigation/Feasibility Study Work Plan for the 200 Areas Central Plateau Operable Units, Volume II: 

Site-Specific Field-Sampling Plan Addenda, but were not installed. 

Groundwater wells associated with 216-T-34 (299-Wll-15 and 299-Wll-16) had detections above 

drinking water standards for strontium-90 and tritium. Strontium-90 was initially measured at 61 pCi/L 

in 1966 (highest concentration) and was last measured at 1.8 pCi/L in 1977. Tritium was initially 

measured at 110,000 pCi/L in 1966 and was last measured at 226,000 pCi/L in 1990. Cesium-137 was 

detected at concentrations below the drinking water standard. 

Nature and Extent of Contamination: Based on existing information, the shallow and deep soil could be 

contaminated by former discharge of waste containing radionuclides and nitrate. Shallow soil is 

potentially contaminated from direct discharge of waste to the crib from the discharge piping located 

3.7 m (12 ft) below ground surface (bgs), and deeper soil beneath the crib (bottom 4.6 m [15 ft) bgs) is 

potentially contaminated. An estimated 1.4 pore volumes of liquid were discharged to the crib, 

suggesting a potential for deeper vadose zone soil and groundwater contamination. The approximate 

depth to groundwater is 80.8 m (265 ft) bgs. 

References: 

ARH-ST-156, 1977, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring Wells, 

Volume Ill, Atlantic Richfield Hanford Company, Richland, Washington. 

DOE/RL-2007-02, 2007, Supplemental Remedial Investigation/Feasibility Study Work Plan for the 

200 Areas Central Plateau Operable Units, Volume II: Site-Specific Field-Sampling Plan 

Addenda, Rev. 0, Vol. II, U.S. Department of Energy, Richland Operations Office, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00099913 

DOE/RL-2007-02-VOL II-ADD 2, 2008, Site-Specific Field-Sampling Plans for 216-T-34, 216-T-8, 
216-T-B-10A&B, and 216-Z-16 Cribs (Addendum 2), Rev. 0, U.S. Department of Energy, 

Richland Operations Office, Richland, Washington . Available at: 

http://pdw. ha nford .gov /a rpi r /i ndex.cfm/viewDoc ?access ion=0807140234 

H-2-32649 (drawing), 1967, Civil Plot Plan, Rev. 2, Vitro Engineering Company, Richland, Washington. 

H-2-32650 (drawing), 1964, 216-T-34 Crib Plan, Profile and Details, Vitro Engineering Company, Richland, 

Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

WIDS General Summary Report for the 216-T-34 Waste Site. 
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I Site: 216-T-34 Area: T Plant Category: Deep - Representative Site 
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I Site: 216-T-34 
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DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Deep - Representative Site I 
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Note: Produced from the best avai lable copy. 

Figure 2. 216-T-34 Construction 
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I Site: 216-T-34 Area: T Plant Category: Deep - Representative Site 
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Figure 3. 216-T-34 Stratigraphy 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

None 
Crib 
200 Inner Area West 
200-WA-1 
200-LW-1 

March 1967 to January 1968 

Waste Site Location and Physical Description: The 216-T-35 Crib is located west of the 221-T Building 
and west of the 216-T-34 Crib (Figure 1). The crib bottom dimensions are 137 m (450 ft) long, 3.1 m 

(10 ft) wide and 4.6 m (15 ft) deep (see Figure 2). The crib was constructed with one perforated drain 

line, and one perforated crib waste distribution line, in parallel. Both liners were placed horizontally 
below grade and covered by gravel. The crib has two gage well risers and one vent riser visible from the 

surface. The 216-T-35 Crib replaced the 216-T-34 Crib. The drain line from the unloading station located 

in the northwest corner of the 216-T-34 Crib was extended to the 216-T-35 Crib distributor pipe. 

Waste Site Coordinates: 

E-567178.46538 N-137114.03835 

Site Dimensions: 

Site Length : 137 m (450 ft) (bottom dimension) Site Depth: 4.6 m (15 ft) minimum 
Site Width: 3.1 m (10 ft) (bottom dimension) Cover Thickness: Unspecified 
Site Area : 411 m2 (4,500 ft2) 

Related Site Structure(s): The crib is associated with the 340 Waste Facility located in the 300 Area and 
the railcar unloaded station (200-W-21) and the 216-T-34 Crib. The pipeline associated with the crib is 

200-W-197-PL. The pipeline from the truck unloading station is 200-W-198-PL. 

Site Posting: The crib is surface stabilized and posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: The 216-T-35 Crib received 5.7E+06 L (1.5 E+06 gal) of liquid disposal waste from the 

340 Building in the 300 Area . The waste contained nitrate. The waste was transported to the 200 West 
Area in railroad tank cars and 18.9 E+03 L (5.0 E+03 gal) trucks. 

Volume Discharged: 5.7E+06 L (l.5E+06 gal) 

Pore Volume Discharged: 5.7E+06 L/ (247 ft x 4500 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.6 
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J Site: 216-T-35 

Waste Inventory: 

Pu 

Beta 

Sr-90 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Deep - Similar to 216-T-34 I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-35 Waste Site 

Contaminant Mass Discharged 

66 g 

930Ci 

<20 Ci 

Ru-106 130 Ci 

Cs-137 20 Ci 

Co-60 3.4 Ci 

u 49 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: The 216-T-35 Crib was interim stabilized on July 26, 1990. Visual and 

surface radiological surveys are performed at the site annually. 

Groundwater wells 299-Wll-17 (A7283), 299-Wll-18 (A7284), 299-Wll-19 (A4904), 299-Wll-20 
(A7285), and 299-Wll-21 (A7286), located east of the 216-T-35 Crib, monitor the site. Scintillat ion 

probe logging of these wells was performed in 1967, 1970, and 1976. Results were presented in 

ARH-ST-156, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring Wells, Volume Ill. 
The scintillation probe profiles indicate that most of the radioactive contaminants are concentration at 

the head end (north end) of the crib. In well 299-Wll-18 (A7284), radioactive contaminants were 

detected between 4.6 and 32 m (15 and 105 ft) below ground surface (bgs) . Wells 299-Wll-20 (A7285) 

and 299-Wll-21 (A7286) showed minor levels of radiation between 12.2 and 32 m (40 and 105 ft) bgs. 

Radiation near background were detected in wells 299-Wll-17 (A7283) and 299-Wll-19 (A4904) 

(ARH-ST-156) . 

Wells 299-Wll-17, 299-Wll-18. 299-Wll-20, and 299-Wll-21 had groundwater detections above 

drinking water standards for volatile organic compounds (VOCs), chromium, nitrate, and radionuclides 

(cesium-137 [Cs-137), strontium-90 [Sr-90), and tritium) . Detected VOCs included carbon tetrachloride 

(CTET) and trichloroethene (TCE) . CTET concentrations ranged from 130 µg/L to 600 µg/L and TCE 

concentrations ranged from 1.9 µg/L to 6.6 µg/L between 1992 and 2013. Chromium concentrations 

ranged from 21.1 µg/L to 163 µg/L during the same period . Nitrate was initially measured in 1969 at a 

concentration of 680,000 µg/L and was last measured at a concentration of 109,000 µg/L in 2013 . 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 

Cs-137 was initially measured at 640 pCi/L in 1969 and was last measured in 2002 at non-detect levels. 
Sr-90 was initially measured at 15 pCi/L in 1967, was as high as 88 pCi/L in 1969 and was not detected 

when last sampled in 1998. Tritium was initially measured as high as 500,000 pCi/L in 1972 and was last 

measured at 37,000 pCi/L in 2013. 

Well and borehole locations are shown on Figure 1 and summarized in Tables 2 and 3. 

Table 2. Borehole Summary for the 216-T-35 Waste Site 

Location with respect to 
Year Borehole/Well ID site Depth (ft) 

2007 299-W l 1-18 (A7284) Edge - northeast porti on 3 - 297 (GPL) 
of crib 

GPL geophys ical log 

ID identi fica tion 

Table 3. Geophysical Log Summary for the 216-T-35 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7284 0 - 5 0. 18 pCi/g 3.0 15 ,039.8 cpm 5 

5 - 10 0.17 pCi/g 6.0 14,531.8 cpm 6 

10 - 15 - pCi/g - 13,11 6.8 cpm 14 

>15 1,399 pCi/g 25 2,687,030 cpm 25 

bgs be lo w gro und surface 

ID identifica tion 

Nature and Extent of Contamination: At 299-Wll-18 (A7284), the geophysical log (GPL) detected 
manmade radionuclides between 6.7 and 14.6 m (22 and 48 ft) bgs. The maximum concentrations were 

measured at approximately 7.6 m (25 ft) bgs (3 m (10 ft] below the bottom of the crib) . 

Cs-137 concentrations were below background from 0.9 - 4.6 m (3 to 15 ft) bgs. In deeper soil, Cs-137 

was detected from 6.7 -13.7 m (22 - 45 ft) . The maximum Cs-137 concentration of 1,399 pCi/g was 

measured at 7.6 m (25 ft) bgs. Other sporadic detections of Cs-137 near its method detection limit were 

less than 1 pCi/g. Cobalt-60 was detected between 7.3 and 14.3 m (24 and 47 ft) . The maximum 

concentration was 2.3 pCi/g at 7.6 m (25 ft) bgs . Europiium-154 was detected from 7.3 -15.8 m (24 to 

52 ft) . The maximum concentration was measured at approximately 5.5 pCi/g at 7.6 m (25 ft) bgs. Total 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 

gamma concentrations were highest between 7 and 8.5 m (23 and 28 ft) bgs. Radiological contamination 
appears to be less extensive compared with the 1970s scintillation results for this location (radioactive 

contaminants were detected between 4.6 and 32 m [15 and 105 ft] bgs). 

Based on existing information, the shallow and deep soil could be contaminated by former discharge of 

waste containing radionuclides and nitrate. Shallow soil is potentially contaminated from direct 

discharge of waste to the crib from the discharge piping located 3.7 m (12 ft) bgs, and deeper soil 
beneath the crib (bottom 4.6 m [15 ft]-bgs) is potentially contaminated. An estimated 0.6 pore volumes 

of liquid were discharged to the crib, suggesting a potential for deeper vadose zone soil and 

groundwater contamination. The approximate depth to groundwater is 79.9 m (262 ft) bgs. 

References: 

ARH-ST-156, 1977, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring Wells, 
Volume Ill, Atlantic Richfield Hanford Company, Richland, Washington . 

DOE/RL-2007-02-VOL II-ADD 2, 2008, Site-Specific Field-Sampling Plans for 216-T-34, 216-T-8, 

216-T-B-lOA&B, and 216-Z-16 Cribs (Addendum 2), Rev. 0, U.S. Department of Energy, 

Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0807140234 

H-2-33447 (drawing), 1967, 216-5-35 Crib Profile & Section Misc Details, Sh. 1, Rev. 1, Hanford 

Engineering Services, Richland, Washington. 

H-2-44511 (drawing), 1943, Area Map 200 West ''T'' Plant Facilities, Sh. 149, Rev. 5, Rockwell Hanford 

Operations, Richland, Washington . 

WIDS General Summary Report for the 216-T-35 Waste Site. 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 
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Note: Produced from the best available copy. 

Figure 2. 216-T-35 Crib Construction 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 
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Figure 3. 216-T-35 Representative Stratigraphy 
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I Site: 216-T-35 Area: T Plant Category: Deep - Similar to 216-T-34 I 
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I Site: 216-T-36 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant 

None 

Crib 

Current Operable Unit (OU) Assignment: 

200 Inner Area West 

200-WA-1 
Former OU Assignment: 200-SC-1 

Category: Intermediate I 

Service Dates: May 1967 to unspecified end date 

Waste Site location and Physical Description: The 216-T-36 Crib is located southwest of the 241-TTank 
Farm and south of the 216-T-7 Tile Field (Figure 1). The crib dimensions are 49 m (160 ft) long, 3.1 m 

(10 ft) wide, and 4.6 m (15 ft) deep (Figure 2). The crib consists of a single vitreous clay distribution pipe ' 
at approximately 3 m (10 ft) below ground surface (bgs) resting in a gravel layer that is in a rectangular 

trench . Backfill covers the pipe and gravel. The crib also has a gage well riser and a filter riser. The crib 

was built to replace the 216-T-28 Crib. 

Waste Site Coordinates: 

Lon-566701.99077 Lat-136595.95881 

Site Dimensions: 

Site Length: 49 m (160 ft) (bottom dimension) 

Site Width: 3.1 m (10 ft) (bottom dimension) 
Site Area: 152 m2 (1,636 ft 2

) 

Site Depth: 4.6 m (15 ft) minimum 

Cover Thickness : 3.0 m (9.7 ft) 

Related Site Structure(s): The 216-T-36 Crib is associated with the 221-T, 221-U, 2706-T Buildings and 

the 241-T-151 Diversion Box. The associated pipelines are 200-W-79-PL and 200-W-130-PL. 

Site Posting: The 216-T-36 Crib has been interim surface stabilized and posted with Underground 
Radioactive Material Area (URMA) signs. 

Site History 

Release Summary: 216-T-36 Crib received 5.2ES L (1.4 ES gal) of liquid disposal consisting of steam 

condensate, equipment decontamination waste, and miscellaneous waste from the 221-T and 

221-U Buildings and decontamination waste from the 2706-T Building. The waste contained sodium 

hydroxide. The site shutdown date has been documented between 1970 and 1973. 

Volume Discharged: 5.2E+0S L (l.4E+0S gal) 

Pore Volume Discharged: 5.2E+0S L/ (214 ft x 1,636 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.18 
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I Site: 216-T-36 

Waste Inventory: 

Pu 

Beta 

Sr-90 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Intermediate I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-T-36 Crib 

Contaminant Mass Discharged 

2.5 g 

710 Ci 

7.7 Ci 

Ru-106 46 Ci 

Cs-137 6.4 Ci 

Co-60 <0.51 Ci 

u 1.2 kg 

RHO-CD-673, Handbook 200 Areas Waste Sites, Vo lume II . 

Previous Site Characterization 

Site Characterization Summary: The 216-T-36 Crib vent risers were sealed as a preventive measure for 

potential passive radioactive emissions. In May 2000 a long, narrow area of posted contamination was 

identified adjacent to the east end of the crib. In November 2000, a bio-barrier and a layer of clean 
gravel were placed over the contamination area on the pipeline east of the crib and the area 
downposted to an URMA. 

Well 299-Wl0-2 (A4896) to the northwest and well 299-Wl0-4 (A7137) to the southeast monitor this 

unit. Well data indicate breakthrough to groundwater has not occurred at the site. Scintillation probe 
logging of these wells was performed in 1959, 1963, and 1976 (ARH-ST-156, Evaluation of Scin t illation 
Probe Profiles from 200 Area Crib Monitoring Wells, Volume Ill). Radiation detected in the wells predates 
the 216-T-36 Crib. 

Visual and radiological surveys are performed at this site. 

Well and borehole locations are shown on Figure 1. Boreholes C6694 and C6175 were proposed in 

DOE/RL-2007-02, Supplemental Remedial Investigation/Feasibility Study Work Plan for the 200 Areas 

Central Plateau Operable Units, Volume II: Site-Specific Field-Sampling Plan Addenda, but were not 

installed. 

Nature and Extent of Contamination: Based on existing information, the shallow and deep so il could be 

contaminated by former discharge of waste containing radionuclides, uranium, and nitrate. Shallow soil 
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is potentially contaminated from direct discharge of waste to the crib from the discharge piping located 

3 m (10 ft) bgs, and deeper soil beneath the crib (bottom 4.6 m [15 ft] bgs) is potentially contaminated . 

An estimated 0.18 pore volumes of liquid were discharged to the crib, suggesting a low potential for 
deeper vadose zone soil and groundwater contamination. The approximate depth to groundwater is 
67.3 m (229 ft) bgs. 

References: 

ARH-ST-156, 1977, Evaluation of Scintillation Probe Profiles from 200 Area Crib Monitoring Wells, 

Volume Ill, Atlantic Richfield Hanford Company, Richland, Washington. 

DOE/RL-2007-02, 2007, Supplemental Remedial Investigation/Feasibility Study Work Plan for the 
200 Areas Central Plateau Operable Units: Volume II: Site-Specific Field-Sampling Plan 
Addenda, Rev. 0, Vol. II, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00099913. 

H-2-33472 (drawing), 1967, 216-T-36 Crib Plan, Profile & Misc Details, Sh. 1, Rev. 1, Vitro 

Engineering Co., Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-T-36 Waste Site. 
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Figure 2. 216-T-36 Construction 
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Figure 3. 216-T-36 Crib Stratigraphy 
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I Site: 218-W-8 

Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant 

218-W-8 

Burial Vault 

200 Inner Area West 

200-WA-1 

200-MG-1 

1945 to 1952 

Category: Intermediate J 

Waste Site location and Physical Description: The 218-W-8 Burial Vaults are located southeast of the 

222-T Building (Figure 1). Three underground burial vaults are contained at the site (Figures 1 and 2). 

The two original burial vaults are 3 m by 3 m by 3.7 m (10 ft by 10 ft by 12 ft), made of 5.1 cm by 30.5 

cm (2 in by 12 in.) wooden planking, with the top 1.5 m (5 ft) below grade (Figures 2 and 3). The third 

replacement burial vault is concrete culvert pipe encasement 2.4 m (8 ft) diameter and 7.6 m (25 ft) long 

and 1 m (3.2 ft) below grade (Figures 2 and 4) . The top of the encasement is a 23 cm (9 in .) precast 

concrete cover and the bottom is a 30.5 cm (12 in .) thick concrete floor. The disposal chutes for the 

wooden burial vaults were removed. 

Waste Site Coordinates: 

E-567637 .65625 

Site Dimensions: 

Site Length: 25 m (81 ft) 
Site Width: 13 m (43 ft) 

Site Area: 324 m2 (3,480 ft2
) 

N-136775.28122 

Site Diameter: 2.4 m (8 ft) 
Cover Thickness: 0.3 m (1 ft) (BHl-00881, 218-W-8 and 

218-E-7 Vaults Regrading and Reposting Final Report) 

Note: The diameter is the dimension of one of the three vaults. The length and width are surface 

dimensions for the area that includes all three vaults. The length and width were calculated from 
Figure 1. 

Related Site Structure(s): The 218-W-8 Burial Vaults are associated with the 222-T Building. 

Site Posting: Markings identifying the 218-W-8 Burial Vaults are not specified. 

Site History 

Release Summary: 218-W-8 Burial Vault received 68 m3 (89 yd3) of laboratory process sample waste 

from the 222-T Building. The waste was categorized as miscellaneous solid trash and debris. 

Volume Discharged: 68 m3 (89 yd3) . 
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Pore Volume Discharged: Not applicable . 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 218-W-8 Waste Site 

Contaminant Mass Discharged 

Pu 0.30 g 

Total Beta 770 Ci 

Sr-90 15 Ci 

Ru-106 33 Ci 

Cs-137 16 Ci 

u 0.30 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II . 

Previous Site Characterization 

Site Characterization Summary: In 1975, 11.5 m3 {15 yd3
) of soil was added to the surface of t he 

radiation zone to fill in sink holes that had settled around the vault openings. A site investigation was 

performed in 1996. Excavations were made to a depth of 3 m (10 ft) . Based on the excavat ions, it was 

determined the two wooded structures had previously filled in with dirt. The concrete structu re was not 
investigated. The site was regraded and surface stabilized. The Cave-in Potential posting was removed. 

A surface radiological survey is performed annually. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contam ination. The vaults received 68 m3 (89 yd3
) of laboratory 

process sample waste from the 222-T Building. The approximate depth to groundwater is 85 .3 m (280 ft) 
below ground surface (bgs). 

References: 
BHl-00881, 1996, 218-W-8 and 218-E-7 Vaults Regrading and Reposting Final Report, Rev. 0, Bechtel 

Hanford, Inc., Richland, Washington . 

H-2-757 (drawing), 1971, 218-E-7 Dry Waste Disposal Site, General Electric Company, Richland, 

Washington . 

H-2-1938 (drawing), 1971, 218-E-7 and 218-W-8 Dry Waste Disposal Sites, Sh. 1, Rev. 4, Genera l Electric 

Company, Richland, Washington . 
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RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 218-W-8 Waste Site. 

D-661 



) 

DOE/RL-2010-49, REV. 0 

I Site: 218-W-8 Area: T Plant 

711712014 
Location Label = Wei ID or Sample Site ID 

0 

• Sampling Sile 

• Weill and Borings 

LJ was1e Site ol Interest 

~ wasteSite 

-Fecilty 

-- Road 

10 15 

25 50 

ID = identification 

I 
20m 

7H 

Figure 1. 218-W-8 Site Map 

D-662 

Category: Intermediate I 

36154 
• 



I Site: 218-W-8 

25' 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Intermediate I 

TYPICAL LAYOUT OF" E7 /\J8 VAULTS 

0 • • 
TOP V!EV 

12' 

CHUTES REMOVED 
ALREADY 

SIDE VIE\J 

GRADE 

Source: BH I-0088 1, 218-W-8 and 218-E-7 Vaults Regrading and Reposting Final Report 
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I Site: 241-T-361 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant 

Settling Tank 

200 Inner Area West 
200-WA-1 

200-TW-2 

1946 to June 1951 

Category: Intermediate I 

Waste Site Location and Physical Description: Settling Tank 241-T-361 is located southwest of the 
221-T Building and north of 23 rd Street (Figures 1 and 2) . It is adjacent to the 216-T-6 Cribs. The tank is 

cylindrical and made of reinforced, pre-stressed concrete (Figure 3) . The tank is located underground for 

shielding purposes. The capacity of the tank was 13.6 E+4 L (3 .6E+4 gal) . 

Waste Site Coordinates: 

E-567279.99762 

Site Dimensions: 

Tank Height: 7.6 m (25 ft) 
Site Area : 29.21 m2 (314 ft2) 

N-136665.16797 

Site Diameter: 6.1 M (20 ft) 
Overburden Depth: 1.83 m (6 ft) 

Related Site Structure(s): Settling Tank 241-T-361 is associated with reverse well 216-T-3, the 

216-T-6 Cribs, and the 221-T and 224-T Facilities. The pipeline from 224-T that fed the reverse well via 

Tank 241-T-361 is site code 200-W-226-PL. 

Site Posting: Settling Tank 241-T-361 is enclosed with light post and chain and concrete AC-540 markers. 
The underground tank is posted with Inactive Miscellaneous Underground Storage Tank and 

Underground Radioactive Material Area (URMA) signs. 

Site History 

Release Summary: The settling tank received 10.6E+4 L (2 .8E+4 gal) of radioactive contaminated liquid 
waste from the 221-T and 224-T Buildings. The tank discharged to reverse well 216-T-3 during 1945 and 
1946. When the reverse well was abandoned, the settling tank discharge was directed to the 

216-T-6 Cribs. The settling tank was deactivated in June 1951. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 
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Previous Site Characterization 

Site Characterization Summary: In 1974, the contents of the tank were measured and sampled. Sludge 

1.5 m (5 .2 ft) deep was covered with 2.3 m (7 .4 ft) of yellow liquid. The liquid was pumped out in 1985. 

After pumping, 45.6E+3 L (12E+3 gal) of sludge and 41.8E+3 L (11E+3 gal) of liquid were left in t he tank. 

Settling Tank 241-T-361 was isolated in 1985. 

A sludge sample form the tank was analyzed in 1976. It was described as being black and the cons istency 

of axle grease. The 2.7 gram sample was dissolved in acid . It contained 23 µg of pluton ium, 0.12 µCi/g of 

strontium-90 and 67.6 µCi/g of cesium-137. A supernatant sample from the tank was analyzed in 1976. 

The sample contained 0.22 µg of plutonium per liter of supernatant, 0.53 µCi of strontium-89/90 per 

liter of supernatant and 4.10 µCi of cesium-137 per liter of supernatant. 

The aboveground piping was removed, all sink holes were filled, and the ground surface was 

decontaminated and leveled in August 1975. Settling Tank 241-T-361 and reverse well 216-T-3 were 

surface stabilized in 1993. The radiological posting was changed from Surface Contamination to URMA. 

Annual radiation surveys and visual inspection are performed. A site walkdown was performed in 
October 1999. 

Well and boring locations are shown on Figure 1 and summarized in Tables 1 and 2. No soil samples are 

available. 

Table 1. Borehole Summary for the 241-T-361 Waste Site 

Location with Respect 
Year Borehole/Well ID to Site Depth (ft) 

2003 299-W l 1-79 / A732 1 Outside - 75 ft northwest 4 - 146 (GPL) 

2005 299-Wl 1-22 / A9794 Outside - 80 ft northwest 1 - 248 (GPL) 

GPL geophysica l log 

ID identification 
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Table 2. Geophysical Log Summary for the 241-T-361 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Maximum Sample 
Interval Detected Sample Detected Depth 

Borehole ID (ft bgs) Concentration Units Depth (ft) Concentration Units (ft) 

A7321 0 - 5 30.4 pCi/g 4.0 128,005 cpm 5 

5 - 10 99.6 pCi/g 6.0 128,645 cpm 6 

10 - 15 36 pCi/g 14 41 ,982.2 cpm 15 

>15 55,733 pCi/g 19 26,365,000 cpm 22 

A9794 0 - 5 0.3 pCi/g 1.0 14,805 .7 cpm 4 

5 - 10 - pCi/g - 14,394.3 cpm 7 

10 - 15 - pCi/g - 12,493 .3 cpm 11 

>15 273.1 pCi/g 109 494,575 cpm 18 

bgs = below ground surface 

The geophysical logs monitored reverse well 216-T-3, located 24.4 m (80 ft) to the northwest . 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . Although no releases from the tank have been 

documented, potential release mechanisms include from the tank or associated piping to surrounding 

soil from direct leaks or overfilling. The approximate depth to groundwater is 82 m (269 ft) below 

ground surface (bgs) . 

References : 

H-2-71641 (drawing), 1985, Piping Enlarged Plan 241-T & TY Areas, Rev. 1, Vitro Engineering 

Corporation, Richland, Washington . 

H-2-71676 (drawing), 1985, Piping Plans Tanks 241 -U-361 & 241 -T-361 , Rev. 1, Vitro Engineering 

Corporation, Richland, Washington . 

Waste Information Data System General Summary Report for the 241-T-361 Waste Site. 
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I Site: 2607-W3 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant 

2607-W3 

Septic Tank 

T Plant 

200-WA-1 

200-MG-1 

1944 to 08/01/1998 

Category: Intermediate I 

Waste Site Location and Physical Description: The 2607-W3 waste site is located northeast of Settling 

Tank 241-T-361, approximately 61 m (200 ft) north of 23 rd Street and 244 m (800 ft) southwest of the 

221-T Building (Figure 1). Site 2607-W3 is comprised of a septic and drain field that was expanded 

northward in the 1950s. Septic Tank 2607-W3, drain field, piping layout, and associated buildings are 

shown on Figure 2. In August 1998, under project W-396, Septic Tank 2607-W3 was pumped, sampled, 

filled with sand, and abandoned in place per Washington Administrative Codes (WACs) . Septic 

Tank 2607-W3 was constructed of reinforced concrete. 

Waste Site Coordinates: 

E - 5673232.60 

E - 567232.612 

Site Dimensions: 

Site Length : 6.40 m (21 ft) 
Site Width: 2.74 m (9 ft) 
Site Area: 17.5 m2 (189 ft2) 

Dimensions of the septic tank. 

Site Length: Varies 

Site Width : Varies 

Site Area: Approximately 3,900 m2 (42,000 ft 2
) 

Dimensions of the drain field. 

N - 136695.28 (tank) 

N - 136722.046 (drain field, irregular) 

Site Depth : 3.81 m (12 .5 ft) 
Cover Thickness: Not specified 

Capacity: 54,428 L (14,378 gal) 

Site Depth: Approximately 2.1 m (7 ft) 
Cover Thickness: Not specified 

Related Site Structure(s): Septic Tank 2607-W3 and dra in field are associated with the 221-T, 222-T, and 

271-T Buildings. 

Site Posting: The 2607-W3 waste site is currently not posted or marked. At one time, the eastern access 

was posted with a Radioactive Material warning sign. 
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Site History 

Release Summary: Septic Tank 2607-W3 and drain field were built in 1944 for the treatment of 

nondangerous and nonradioactive sanitary sewer effluent from the 221-T, 222-T, and 271-T Bu ildings. 

The drain field was expanded in the 1950s. 

After the septic system was abandoned in 1998, effluent was redirected to the 2607-Wl system. The 

tie-line is expected to remain operational throughout the remaining Hanford Site mission. 

Volume/Mass Discharged: Septic Tank 2607-W3 was constructed with a 54,428 L {14,378 gal) per day 

holding capacity. The system received sanitary sewer effluent at an estimated rate of 14,200 L 

{3,751 gal) per day. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The septic system was deactivated following established WAC 

gu idelines in 1998. All waste inside the tank was removed and the empty tank was filled with sand to 

eliminate void space. Liquid and sludge samples {samples W980000585 and W980000586) were 

collected from Septic Tank 2607-W3 in April 1998 {Klages 1998). Total Alpha, Total Beta, and Gamma 

Scans were done. All analytical results were below HNF-EP-0063-4, Hanford Site Solid Waste Acceptance 

Criteria, Appendix J. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 

soil contamination . 

References: 
H-2-1139 {drawing), 1948, Sanitary Sewers, Septic Tank & Tile Field Extend Tile Field 2607 W3 

200 W Area, Rev. 1, General Electric Company, Richland, Washington . 

H-2-1865 (drawing), 1949, Tile Field 2607-W3, General Electric Company, Richland, Washington. 

W-71192 (drawing), Septic Tanks Plan and Sections, Rev. 31, General Electric Company, Richland, 

Washington . 

HNF-SD-LL-SP-001, 1998, 200 and 600 Areas Sanitary Wastewater Master Plan, Rev. 1, Fluor Hanford, 

Inc., Richland, Washington . 
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Klages, D.L., 1998, "Test Results for 2607-W," {Don't Say IL.Write It! to C. Johnson from D.L. Klages, 

April 28), Dyncorp Tri-Cities Services, Inc., Richland, WA. 

WHC-EP-0063-4, 1993, Hanford Site Solid Waste Acceptance Criteria, Appendix J, "Release of Waste for 

Offsite Disposal," Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-LL-SP-001, 1996, 200/600 Area Sanitary Wastewater Master Plan, Rev. 1, ICF Kaiser Hanford, 

Richland, Washington . 

Waste Information Data System General Summary Report for the 2607-W3 Waste Site. 
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Note: Produced from the best avai lable copy. 

Figure 2. 2607-W3 Septic Tank, Drain Field, and Piping 
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I Site: 2607-W4 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: T Plant 

2607-W4 

Septic Tank and Drain Field 
T Plant 

200-WA-1 

200-MG-1 

Category: Intermediate I 

1944 to 1985 (original system), 1985 to 08/01/1998 
(replacement system) 

Waste Site Location and Physical Description: The 2607-W4 waste site (Figure 1) consists of two 

abandoned septic systems (an original and a replacement system) that both used the 2607-W4 

identifier. Both systems are located northwest of the 221-T Head End Addition (Figure 2), although the 

location of the original drain field is not known. 

The original 2607-W4 septic system had a single 908 L (240 gal) chamber with inside dimensions of 

1.2 m (4 ft) long, 0.6 m (2 ft) wide, and 2.5 m (8.3 ft) deep (drawing W-71192, Septic Tanks Plan and 

Sections) . The tank extended approximately 0.15 m (0.5 ft] above grade when it was constructed and 

had a wooden lid . The drain field is assumed to have had a minimum of 19.5 m (64 ft) of perforated 

drain tile, but the location and configuration of the drain field has not been found on drawings. No 

features of this system are visible at the ground surface. 

The replacement system is a 3,700 L (1,000 gal), pre-cast concrete tank with two chambers. The drain 
field is roughly 17 m (56 ft) by 4.9 m (16 ft) . The abandoned tank has a metal manhole cover. The 

abandoned drain field is located in a depression and was surrounded by post and chain when it was 

photographed during a 2000 site visit (Figure 3) . 

Waste Site Coordinates: 
E - 567597.813 

Not available (dra in field) 

Site Dimensions: 
Site Length : 1.31 m (4.3 ft) 
Site Width: 0.6 m (2 ft) 
Site Area: 0.79 m2 (8.6 ft2) 

Dimensions of the original septic tank. 

N - 136995.969 (tank) 

Site Depth: Not specified 
Cover Thickness: Not specified 
Capacity: 908.4 L (240 gal) 

Related Site Structure(s): Septic Tank 2607-W4 and drain field are associated with the 221-T Head End 

Addition . 

Site Posting: The 2607-W4 waste site is currently not posted or marked. In 1991, the area was within a 

radiological zone. In 1998, the area had been downposted. 
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Site History 

Release Summary: The original 2607-W4 septic system was installed in 1944 and taken out of service in 

1985. The line from the 221-T Head End Addition was cut and routed to the replacement system. 

General note 4 on drawing H-2-76676, Civil/Specification 221 T SNS Disposal System, states "Cover 

existing septic tank with uncompacted fill. Grade to match existing finish grade." No other 

decommissioning details are known. 

The replacement septic system was installed in 1985. The tank was abandoned in June 1998. The lid was 

left on the tank and outlet tank piping on the septic tank was grouted. In 1987, it was estimated that the 

replacement system received sanitary sewer effluent at a rate of 10.6 m3 (374 ft3
) per day. In 1995, it 

was estimated that the replacement system rece ived san itary sewer effluent at a rate of 5,000 L 

(1,330 gal) per day. 

Volume/Mass Discharged: Not specified 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: The septic system was deactivated following WAC 246-272-18501, 

"Wastewater and Reclaimed Water Use Fees," "Abandonment," requirements gu idelines in 1998. All 
waste inside the tank was removed . A liquid sample (sample# W980000692} and a sludge sample 

(sample #W980000693) were collected and sent to the Waste Sampling and Characterization Facility 
(WSCF) Laboratory. The samples were analyzed for Gamma energy analysis (radionuclide), Total Alpha, 
and Gross Beta. All results were below release criteria from HNF-EP-0063, Hanford Site Solid Waste 

Acceptance Criteria, Appendix J. The tank was pumped empty and was filled with sand to elim inate void 
spaces. The drain field was not sampled. A site visit in 1998 indicated that the area is no longer a 
Rad iation Area. 

Nature and Extent of Contamination: Insufficient data are available to evaluate vadose zone 

contamination . 

References: 
H-2-76676 (drawing), 1985, Civil/Specification 221 T SNS Disposal System, Rev. 1, Ka iser Engineers 

Hanford Company, Richland, Washington . 

M-2904-W (drawing), 1973, Outside Sewer Lines, Sheet 11, General Electric Company, Richland, 

Wash ington. 
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W-71192 (drawing), 1943, Septic Tanks Plan and Sections, Rev. 31, General Electric Company, Richland, 

Washington. 

WAC 246-272-18501, "Wastewater and Reclaimed Water Use Fees," "Abandonment," Washington 

Administrative Code, Olympia, Washington. Available at: 

http://apps.leg.wa.gov/WAC/default.aspx?cite=246-272. 

Waste Information Data System General Summary Report for the 2607-W4 Waste Site. 

WHC-SD-LL-SP-001, 1996, 200/600 Area Sanitary Wastewater Master Plan, Rev. 1, ICF Kaiser Hanford, 

Richland, Washington. 

WHC-EP-0063-4, 1993, Hanford Site Solid Waste Acceptance Criteria, Appendix J, " Release of Waste for 

Offsi te Disposal," Westinghouse Hanford Company, Richland, Washington. 
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Figure 2. 2607-W4 Original Septic Tank Location, and Replacement Septic Tank, and Drain Field Locations 
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Figure 3. Photograph of the 2607-W4 Waste Site in 2000 
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I Site: UPR-200-W-3 Area: T Plant I Category: Shallow - Surface Only I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Occurrence Date: 

Unplanned Release 

T Plant 

200-WA-1 

200-MG-1 

1949 

Waste Site Location and Physical Description: The unplanned release is located on the T Plant railroad 

cut track, northwest of the 221-T Canyon Building (Figure 1). The railroad cut is a posted Contamination 

Area from the tunnel door westward to a chain link gate. The area is approximately 6 m (20 ft) west of 

the T Plant chain link fence that crosses the railroad cut track and encloses the T Plant Facility. 

Waste Site Coordinates: 

E-567360.53445 

Site Dimensions: 

Site Length : 1.8 m (6 ft) 
Site width : 1.8 m (6 ft) 

N-137114.21026 

Site Area : 3.2 m2 (36 ft2
) 

Cover Thickness : 25 cm (10 in .) 

Related Site Structure(s): There are no related structures for this unplanned release site. 

Site Posting: No markers or signs of stabilization are apparent. The area is posted with Contamination 

Area signs. 

Site History 

Release Summary: On several occasions in 1949, contaminated equipment being hauled to the 

200 West Burial Ground from T Plant contaminated the ground near the railroad . The contamination 

type released was undefined radioactive contamination . 

In 1990 a rail-mounted monitor survey identified an area west of T Plant, near the 2706 branch, with 

three separate spots of contamination. One spot read 4 milli rads per hour, one spot was 1,000 cpm and 

one spot was 300 cpm. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: In spring of 1950 railroad track contamination was covered with 

approximately 25 cm (10 in.) of clean gravel. The small posted Contamination Area was photographed 

and surveyed with Global Positioning equipment to map its location in February 1998 and 

September 2000. 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m (0 - 15 ft] below ground surface): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-3 Waste Site. 
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\ Site: UPR-200-W-14 Area: T Plant 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Unplanned Release 

200 Inner Area West 

200-WA-1 

Former OU Assignment: 200-UR-1 , 

Occurrence Date: 1952 

Category: Intermediate I 

Waste Site Location and Physical Description: The unplanned release site exact location is not 

documented although it is estimated to lie between the 242-T Evaporator and the 207-T Retention Basin 

along a pipeline running north to south along the east side of the 241-TY Tank Farm, parallel to an 

encased waste transfer line. Refer to Figures 1 through 3. Figure 1 shows the currently mapped location 

of the site. A sketch (Figure 2) in document HW-60807, Unconfined Underground Radioactive Waste and 

Contamination in the 200 Areas 1959, places the release location near the 241-TY east fence, although 

this cannot be verified. Figure 3 shows both (currently mapped and hand sketch) locations. 

Waste Site Coordinates: 

E-566938.24999 N-136540.31249 

Coordinates for the unplanned release have been estimated. 

Site Dimensions: 

Site Area: Unspecified Cover Thickness : ~30_5 cm (12 in.) 

Related Site Structure{s): The unplanned release is associated with the 242-T Evaporator, 207-T Basin 

and pipelines 200-W-78-PL, 200-W-166-PL, and 200-W-167-PL. Refer to Figure 3. 

Site Posting: The area was formerly posted at intervals with Underground Radioactive Material Area 

(URMA) signs. A Waste Information Data System {WIDS) sign has been placed at the approximate 

location of the release. 

Site History 

Release Summary: In October 1952, a steam coil in the 242-T waste evaporator tank caused ground 

contamination along the surface above the leaking cast iron pipe, which carried cooling water and steam 

condensate from the waste evaporator building to the 207-T Retention Basin. 

Contaminants were not identified, but since 242-T was the source of the stream, the material probably 

had a similar composition to the liquid discharged to the cribs. 

Volume/Mass Discharged: Unspecified. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The leak in the pipeline was repaired in 1952 and the contaminated 

areas were covered with approximately 30.5 cm (12 in.) of clean soil and gravel. In 1999, 2000, and 2001 
the Dyncorp Integrated Soil, Vegetation and Animal Control group made an effort to mark all 
underground lines in the 200 West Area . Many areas of contamination were identified above the 

underground lines being marked. The Contamination Areas were posted and later stabilized and 
changed to URMAs. It is possible one of the areas is in the same location as UPR-200-W-14. 

Nature and Extent of Contamination: No data are available to evaluate shallow or intermediate depth 

soil contamination. The exact location of the release is unknown. The type and volume of waste and 
depth are unknown, but the material probably had a similar composit ion to the liquid discharged to the 
cribs associated with the 242-T Evaporator. The approximate depth to groundwater is 68.9 m 

(226 ft) below ground surface (bgs). 

References: 

HW-60807, 1959, Unconfined Underground Radioactive Waste and Contamination in the 200 Areas 
1959, General Electric Company, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081555H 

WIDS General Summary Report for the UPR-200-W-14 Waste Site. 
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I Site: UPR-200-W-63 Area: T Plant Category: Shallow - Surface Only I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 
Former OU Assignment: 

Occurrence Date: 

Unplanned Release 

200 Inner Area West 

200-WA-1 

200-MG-1 

September 1966 

Waste Site Location and Physical Description: The unplanned release site affected the road surface of 
23 rd Street in the 200 West Area. The contamination was spread west of the west railroad crossing on 

23 rd Street and extended eastward to the intersection of Bridgeport and 23 rd Street along the south 
shoulder of 23 rd Street (Figure 1). 

Waste Site Coordinates: 

E-567150.06251 N-136622.28130 

Site Dimensions: 

Site Length : 360 m (1,175 ft) length of contamination along roadway based on Figure l. 

Site Area: Unspecified Cover Thickness: 15.2 cm (6 in) of soil 

Related Site Structure(s): It is possible the unplanned release is associated with the radiologically posted 
area 200-W-90. 

Site Posting: The unplanned release site is not marked. 

Site History 

Release Summary: On September 21, 1966, strontium-90 in the form of particulate matter spread from 

a used diversion box jumper as it was being transported from the 200 Dry Waste Burial Ground to the 
221-T Canyon. The jumper had just previously been removed from the 241-TX-153 Diversion Box. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown quantity of strontium-90. 
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Previous Site Characterization 

Site Characterization Summary: The contamination was in the form of strontium-90 with an act ivity of 

approximately 1 Ci. Spotty contamination with a maximum of 500 millirads/hour on 23rd Street was 

found along the road and shoulder. Speck contamination approximated one per square yard of ground 

surface along the shoulder of 23rd Street. The contamination on the road was removed, the 

contam ination on the shoulder of the road and in the borrow pit was covered with 15.2 cm (6 in.) of soil. 

The area was removed from radiation zone status in November 1972. In September 1991 there were no 

visible site markers or signs of stabilization in the area. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 
Waste Information Data System General Summary Report for the UPR-200-W-63 Waste Site. 
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I Site: UPR-200-W-65 Area: T Plant Category: Shallow - Surface Only I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 
T Plant Area 

200-WA-1 

200-MG-1 

1969 

Waste Site Location and Physical Description: The contamination was found in the T Plant railroad cut, 
which is located on the west side of the 221-T Facility adjacent to the railroad tunnel (Figure 1). The 
railroad cut is currently posted as a Contamination Area, extending from the tunnel door westward to a 
chain link gate and fence. In 1969, the areas described in the occurrence report were de.contaminated. 

Waste Site Coordinates: 
E-567354.24999 

Site Dimensions: 

Site Length: 114 m (375 ft) 
Site Width: 1 m (3 ft) 
Site Area : Not applicable 

N-137135.57814 

Site Depth: Surface 
Cover Thickness: Not specified 

Related Site Structure(s): The UPR-200-W-65 waste site is associated with the 221-T Building and may 
overlap with UPR-200-W-4, UPR-200-W-58, and UPR-200-W-73. 

Site Posting: The railroad cut is currently posted as a Contamination Area. 

Site History 

Release Summary: Contaminated equipment was sent to T Plant on railcars for repair and 
decontan:iination. On October 27, 1969, contamination was found during a routine survey of the 
221-T Plant railroad cut. Spots of contamination from 5,000 cpm to 150 millirads/hour were found 
between the rails of the spur line and adjacent to the spur line. One area, about 46 m (SO yd) from the 
tunnel door, was generally contaminated over an area measuring 1 m (3 ft) by 3 m (10 ft) . From this area 
west, the contamination spots were spaced a few inches to a few feet until approximately 114 m (375 ft) 
from the tunnel door, where the contamination was non-detectable. The exact source of the 
contamination is unknown, but the location limits the cause to a rail car carrying radioactive material 
which was not effectively contained . 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: Characterization information is not available for the site . 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m (0 -15 ft] below ground surface [bgs]): Potential radiological contamination at the 
surface. 

References: 
Waste Information Data System General Summary Report for the UPR-200-W-65 Waste Site. 
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I Site: UPR-200-W-67 I Area: T Plant I Category: Shallow - Surface Only 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

T Plant Area 

200-WA-1 

200-MG-1 

1970 

Waste Site Location and Physical Description: The contamination was located on the north side of 

2706-T Building adjacent to the MO433 trailer (Figure 1). The unplanned release site is marked with a 

single post with a Waste Information Data System {WIDS) site number sign. The sign is adjacent to the 

MO433 trailer. A site visit in October 1991 found a fence surrounding the 2706-T Building on the south, 

west, and north sides extending about 30.48 m (100 ft) from the building. The north side ofthe building 

is paved with gravel and is used for equipment storage. No mention of any action concerning cleanup 

has been found . 

Waste Site Coordinates: 

E-567536.49997 

Site Dimensions: 

Site Length: 7.32 m {24 ft) 

Site Width : 0.91 m {3 .0 ft) 

Site Area : Not applicable 

Related Site Structure(s): Not applicable. 

Site Posting: Not applicable. 

Site History 

N-136923.39061 

Site Depth: Not applicable 

Cover Thickness: Not applicable 

Release Summary: The 2706-T Building is a vehicle and equipment decontamination facility . On 

August 5, 1970, a contaminated electric lift from the 221-B Plant was parked outside a radiation zone on 

the north side of the 2706-T Building. Contamination from the vehicle affected the ground beneath the 

vehicle to a maximum of 20,000 cpm and the contaminated electric lift read as high as 

500 millirads/hour. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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I Site: UPR-200-W-67 I Area: T Plant I Category: Shallow - Surface Only 

Previous Site Characterization 

Site Characterization Summary: Characterization information is not available for this site. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O - 15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface. 

References: 

WIDS General Summary Report for the UPR-200-W-67 Waste Site. 
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I Site: UPR-200-W-73 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Shallow - Subsurface I 

Contaminated Railroad Track at 221-T, UN-200-W-73 

Unplanned Release 

T Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-MG-1 

Service Dates: 1974 

Waste Site Location and Physical Description: The UPR-200-W-73 waste site was an unplanned release 

(UPR) of contaminated waste on a rail road cut adjacent to the 221-T Tunnel. The release occurred on 

the track section that connects the 221-T Building Tunnel to the 2706-T Building (Figure 1). The UPR and 

the rail spur leading into 2706-T Facility are not posted. No engineering reference drawings are available 

for this site. 

Waste Site Coordinates: 

E-567 487 .3 7194 

Site Dimensions: 

Site Length: 366 m (1,200 ft) 
Site Width: 6 m (20 ft) 
Site Area: 2,233 m2 (24,000 ft 2

) 

N-137022.82227 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The UPR-200-W-73 waste site is associated with the 2607-T and 

221-T Buildings and may overlap with UPR-200-W-4, UPR-200-W-58, and UPR-200-W-65. 

Site Posting: The post ing for the UPR-200-W-73 waste site is not specified . 

Site History 

Release Summary: Site UPR-200-W-73 is located on railroad tracks that were used to transfer 

contaminated equipment to and from the T Plant for repairs and decontamination. This waste site 

consists of several spots of ground contamination that were created as a result of a multi-purpose 

transfer box rail car leaking decontamination solution onto the railroad tracks and ground. The releases 

occurred through a hair-line crack in a weld of the outer shell of the transfer box. Decontamination 

solution seeped through the crack, and then subsequently le'aked onto the rail track while the transfer 

box was in motion. 

The total volume of waste released via the leak in the transfer box is not known . Therefore, no volume 

estimates can be ascertained for this site. 
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I Site: UPR-200-W-73 Area: T Plant Category: Shallow - Subsurface I 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: On October 14, 1974, contamination levels up to 3,800 millirads per 

hour were detected on the bed of the multi-purpose transfer box railroad car. The rail car was scheduled 

for decontamination the following day. During the decontamination, a hair-line crack was observed in a 

weld of the outer shell of the transfer box. On October 16, 1974, detectable radiation levels on t he 

transfer box had been reduced to 350 millirads per hour and 600 cpm smearable. Following the 

decontamination effort, the railcar was moved to the 2706-T Building for repairs. The railcar was 

investigated a second time at 2706-T, and readings suggested that further contamination had leaked 

from the rail car. Radiation readings on the rail car had increased from 600 cpm smearable to 

50,000 cpm smearable. A subsequent investigation occurred for an estimated 366.0 m (400 yd) of 

railroad track located between the 221-T Building Tunnel and the 2706-T Building. During the survey, 

several patches of soil contamination were located with beta/gamma readings up to 40 millirads per 

hour. It is not specified what, if any, surface stabilization efforts occurred following the discovery of the 

ground and rail track contamination . No occurrence reports have been presented that discuss cleanup 

efforts along the rail line or on the ground. 

The only survey information that is presented after the 1974 incident occurred on March 7, 2000. On 

that date, a site walkdown occurred for verification purposes. The survey confirmed that the spur 
leading to the 2706-T Building was not radiologically posted. 

It is not specified if any surface stabilization work has occurred at 200-W-73 . It is unclear if the site is 

routinely surveyed or monitored, as no survey results or sample data analyses are provided for the site. 
If surveys do occur, their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-73 Waste Site. 
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I Site: UPR-200-W-76 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: T Plant Category: Shallow - Surface Only I 

Un-200-W-76, Contamination Found at 241-TX-155 

Unplanned Release 

T Plant Area 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: Not Applicable 

Waste Site Location and Physical Description: The site is located east of Camden Avenue at an area 

surrounding the 241-TX-152 Diversion Box, 241-TX-155 Diversion Box, and 241-TX-302B Catch Tank 

(Figure 1). The area around the 241-TX-152 Diversion Box is surrounded with posts and chain. A black 

and white site number sign reading "WIDS UPR-200-W-76" is hanging on the chain . There are power 

poles and an electrical box inside the posted area along with the241-TX-152 Diversion Box. 

Waste Site Coordinates: 
E-567121 (m) 

Site Dimensions: 

Site Length: 91.44 m (300.00 ft) 

Site Width: 45.72 m (150.00 ft) 

Site Area : 4,180 m2 (45,000 ft2
) 

N-136133 (m) 

Site Depth : Not applicable 

Cover Thickness: 0.15 m (0.5 ft) 

Related Site Structure(s): The UPR-200-W-76 waste site is associated with 241-TX-155 and 

241-TX-152 Diversion Boxes, and 241-TX-302B Catch Tank. 

Site Posting: The UPR-200-W-76 waste site is posted with Bio-Barrier and Underground Radioactive 

Material signs. A single white sign with black letters reading "WIDS UPR-200-W-76" is hanging on the 

chain near the south side of the 241-TX-152 Diversion Box. 

Site History 

Release Summary: On August 24, 1977, contaminated rabbit fecal pellets were found around the 

241-TX-155 Diversion Box. A more extensive survey revealed contaminated pellets with readings as high 

as 100 millirads per hour scattered in an area of about 45 .7 m (50 yd) by 91.4 m (100 yd) around the 

diversion box. Two pellets were analyzed for radiological contaminants and found to contain mostly 

cesium-137. Subsequent surveys found additional spotty contamination extending in a 152 m (500 ft) 

radius around the 241-TX-155 Diversion Box. The source of the contamination was traced to leaks from 

the 241-TX-155 Diversion Box. The east side of the diversion box had been partially excavated in 1976. 

The excavation was left open for more than a year, allowing access for animal intrusion. 
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I Site: UPR-200-W-76 Area: T Plant Category: Shallow - Surface Only I 
Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: Radioisotopic analyses on two individual rabbit pellets revealed: 

18.6 µCi Cs-137 per gram of sample, 0.044 µCi Cs-134 per gram of sample, 0.093 µCi Eu-55 per gram of 

sample, 0.026 µCi Eu-54 per gram of sample, and 2.63 µCi Sr-90 per gram of sample. Beta-gamma 

readings up to 100 millirads per hour were found . Subsequent surveys found additional contam ination 

reading from 500 to 100,000 in small spots within a 152 m (500 ft) radius around the 

241-TX-155 Diversion Box. 

In 1977, an area approximately 91 m by 45 m (300 by 150 ft) around the diversion box was clea ned up 

and the contaminated rabbit droppings and soil were taken to dry waste burial. Contaminated soil was 

removed from the excavation hole to the extent possible and buried . Clean soil was used to rep lace the 

removed soil and cover the remaining contaminated soil. 

In August 2000, the radiologically posted area around the 241-TX-155 and 241-TX 152 Diversion Boxes 

was covered with a layer of gravel and posted with Bio-Barrier signs. 

Nature and Extent of Contamination: Potential radiological contamination in the surface soil (Oto 1 ft) . 

No data are available to evaluate shallow soil contamination. Site boundaries shown in Figure 1 are 

approximate. 

References: 
All information from Waste Information Data System General Summary Report unless otherwise noted. 
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I Site: UPR-200-W-99 Area: T Plant Category: Shallow - Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Occurrence Date: 

Unplanned Release 

200 Inner Area West 

200-WA-1 

200-UR-1 

September 21, 1966 

Waste Site Location and Physical Description: The unplanned release occurred on the east side of 

Camden Ave., east of the 241-TX Tank Farm, extending approximately 69 to 91 m (225 to 300 ft) east of 

Camden Ave (Figure 1). 

Waste Site Coordinates: 

E-566911.97283 

Site Dimensions: 

Original Release Area Dimensions 

Site Length : 229 m (750 ft) 
Site Area : 20,930 m2 (225,000 ft 2

) 

Stabilized Area Dimensions 

Site Length : 229 m (750 ft) 
Site Width : 44 m (144 ft) 

N-136176.40384 

Site Width: 91 m (300 ft) 

Cover Thickness: Unspecified 

Site Area: 10,120 m2 (108,000 ft 2
) 

Related Site Structure(s) : The unplanned release is associated with the 241-TX-153 Diversion Box and 
Camden Ave. 

Site Posting: The unplanned release is marked with Underground Radioactive Material Area (URMA) 
signs. 

Site History 

Release Summary: Two plumes of airborne contamination from the 241-TX-153 Diversion Box floated 

northeast and southeast. The releases contaminated the ground and road on both sides of Camden 

Avenue. The maximum contamination found around the diversion box was 700 millirem per hour and 

the airborne particles contained approximately 1 Ci of strontium-90. 

Volume/Mass Discharged: Unspecified. 

Pore Volume Discharged: Unknown. 

D-715 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-99 Area: T Plant Category: Shallow - Subsurface I 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: In 1966 the road contamination was covered with a new tar mat and 

the sides of the road were fixed with tar. In 1976, a road grader on the east side of Camden Avenue 

pushed the contamination into windrows. Test plots revealed the presence of a thin layer of 

strontium-90 particles. This area on the east side of Camden Ave. was stabilized in 1990 with clean soil 

and grass, surrounded with URMA signs and maintained by Bechtel Hanford, Inc. 

The area on the west side of Camden Ave. , adjacent to the tank farm fence, was covered with gravel, but 

was re-contaminated by windblown particles from the 241-TX Tank Farm in 1993. In 2001, the area on 

the west side of Camden Ave. was no longer marked or posted. 

Soil data from several boreholes installed within the site area are available (Tables 1 through 4) . Data 

from 1.5 m (5 ft) below ground surface (bgs) indicates low level radiological contamination. We ll and 

boring locations are shown on Figure 1. 

Year 

2000 

2002 

2009 

GPL = geophys ica l log 

ID = identification 

Table 1 Borehole Summary UPR-200-W-99 

Location with Respect 
Borehole/Well ID to Site 

299-Wl4-15/C3114 Within site, north of 
middle 

299-Wl4-1 9/C3957 Within site, south of 
middle 

299-Wl4-20/C701 8 North boundary of site 

0-716 

Depth (ft) 

Not specified 
(5 samples) 

0 - 345 (GPL) 

0 - 30 (2 samples) 

0 - 435 (GPL) 

90 - 310 (I 1 samples) 
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I Site: UPR-200-W-99 Area: T Plant Category: Shallow - Subsurface I 

Table 2. Geophysical Log Summary for the UPR-200-W-99 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C3957 0 - 5 1.04 pCi/g 4.0 76 19.22 cpm 4 

5 - 10 - pCi/g - 7573 .38 cpm 9 

10- 15 - pCi/g - 6760.62 cpm 12 

>15 - pCi/g - 16886 cpm 102 

bgs = below ground surface 

Table 3. Soil Maximum Detection Summary (Soil Borehole C3114) 

Sample Interval: 0-15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentratiop Units (ft) 

Arsenic - - - 3,300 µg/kg -

Barium - - - 79,100 µg/kg -

Cadmi um - - - 50 µg/kg -

Cesiu m- 137 4.86 pCi/g 10 4.36 pCi/g -

Chrom ium - - - 302,000 µg/kg -

Lead - - - 5,800 µg/kg -

Nitrate - - - 22,000 µg/kg -

Pluton iu m-239/240 - - - 0.031 pCi/g -

Potassium-40 14.4 pCi/g 10 13.4 pCi/g -

Rad ium-226 0.598 pCi/g 10 0.519 pCi/g -

Radium-228 0.934 pCi/g 10 0.874 pCi/g -

Thorium-228 0.949 pCi/g 10 0.934 pCi/g -

Thorium-230 0.563 pCi/g 10 0.913 pCi/g -

Thorium-232 0.934 pCi/g 10 0.874 pCi/g -
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I Site: UPR-200-W-99 Area: T Plant Category: Shallow - Subsurface I 

Table 3. Soil Maximum Detection Summary (Soil Borehole C3114) 

Sample Interval: 0-15 ft Sample Interval:> 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Total beta radiostrontium 11.5 pCi/g 10 4.69 pCi/g -

Tri tium - - - 0.107 pCi/g -

Uranium - - - 908 µg/kg -

Uranium-233/234 0.554 pCi/g 10 0.468 pCi/g -

Urani um-238 0.59 pCi/g 10 0.696 pCi/g -

Table 4. Soil Maximum Detection Summary (Soil Borehole C3957) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Chl orophenol 23 µg/kg 5 - - -

4-Chloro-3-methylphenol 22 µg/kg 5 - - -

Antimony - - - 260 µg/kg 30 

Arsenic 1,100 µg/kg 5 3,200 µg/kg 30 

Barium 46,000 µg/kg 5 73,700 µg/kg 30 

Beryllium 290 µg/kg 5 430 µg/kg 30 

Bis(2-ethylhexyl) phthalate 790 µg/kg 5 41 µg/kg 30 

Carbon-14 3.28 pCi/g 5 2.61 pCi/g 30 

Cesium-137 - - - 0.162 pCi/g 30 

Chromium 11 ,200 µg/kg 5 24,700 µg/kg 30 

Copper 13,800 µg/kg 5 14,400 µg/kg 30 

Di-n-butylphthalate 43 µg/kg 5 19 µg/kg 30 

Hexavalent Chromium 740 µg/kg 5 - - -

Lead 2,100 µg/kg 5 3,200 µg/kg 30 
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I Site: UPR-200-W-99 Area: T Plant Category: Shallow - Subsurface I 

Table 4. Soil Maximum Detection Summary (Soil Borehole C3957) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Manganese 3 10,000 µg/kg 5 320,000 µg/kg 30 

Methylene chloride 12 µg/kg 5 16 µg/kg 30 

Molybdenum 480 µg/kg 5 1,500 µg/kg 30 

Nickel 12,500 µg/kg 5 10,100 µg/kg 30 

Nitrate 7,600 µg/kg 5 27,100 µg/kg 30 

n- itrosodi -n-dipropylamine 19 µg/kg 5 - - -

Phenol 40 µg/kg 5 - - -

Potassium-40 11.1 pCi/g 5 13 pCi/g 30 

Pyrene 20 µg/kg 5 - - -

Radium-226 0.269 pCi/g 5 0.576 pCi/g 30 

Radium-228 - - - 0.78 pCi/g 30 

Selenium 570 µg/kg 5 - - -

Thorium-228 0.564 pCi/g 5 0.733 pCi/g 30 

Thorium-230 0.3 59 pCi/g 5 0.3 17 pCi/g 30 

Thorium-232 0.606 pCi/g 5 0.78 pCi/g 30 

Tin 1,700 µg/kg 5 2500 µg/kg 30 

Tin-1 26 - - - 0.222 pCi/g 30 

Total beta radiostrontium - - - 0.839 pCi/g 30 

Total petro leum 24,200 µg/kg 5 18,800 µg/kg 30 
hydrocarbons 

Uranium-233/234 - - - 0 .361 pCi/g 30 

Uranium-238 0.455 pCi/g 5 0.662 pCi/g 30 

Vanadium 33,700 µg/kg 5 59,500 µg/kg 30 

Zinc 33 ,400 µg/kg 5 43,200 µg/kg 30 
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I Site: UPR-200-W-99 Area: T Plant Category: Shallow - Subsurface I 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] bgs): Potential radiological contamination in the subsurface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-99 Waste Site. 
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I Site: UPR-200-W-166 Area: T Plant Category: Shallow - Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Occurrence Date: 

Unplanned Release 

T Plant 

200-WA-1 

200-UR-1 

Unspecified 

Waste Site Location and Physical Description: In 1985, the unplanned release site was originally a large, 
irregularly shaped area of surface contamination located north and east of the 241-T Tank Farm, west of 

the 216-T-14 through 216-T-17 Trenches and surround ing the 207-T Retention Basin (Figure 1). In 1996, 

additional contamination was found east of the 207-T Retention Basin and was also considered to be 

UPR-200-W-166. 

Waste Site Coordinates: 

E-566923.02618 N-136841.12779 

Site Dimensions: 

Site Area: 25.7E+03 m2 (276.6E+03 ft2) Cover Thickness : Unspecified 

*This is the approximate size of the original surface contamination area that was removed. 

Site Dimensions: 

Site Length : 87 m (285 ft) 

Site Width : 23 m (75 ft) 

Site Area : 2,000 m2 (21,400 ft2 ) 

Area est imated on Figure 2. 

Site Depth : varies across previous sloped hillside 

Cover Thickness: 45.7 to 60.1 cm (18 to 24 in .) of clean soil 

Related Site Structure(s): The unplanned release was associated with the 216-T-14 through 216-T-17 
Trenches, 241-TTank Farm, the 207-T Retention Basin and the 200-W-53 waste site. 

Site Posting: The unplanned release area is not marked or posted. 

Site History 

Release Summary: Contamination in the soil surrounding the exterior of the 241-T Tank Farm and the 

207-T Retention Basin ranged from 25,000 to 250,000 dpm. The source of the contamination is 

suspected to be years of operating activities in the tank farm and dried part icles blowing out of the 
retention basin . 

Volume/Mass Discharged: Unknown. 
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I Site: UPR-200-W-166 Area: T Plant Category: Shallow - Subsurface I 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: In 1991, the contaminated interior fenced area of the 241-T Tank Farm 

(not part of the UPR-200-W-166 waste site) was decontaminated and covered by a layer of clean gravel, 

which elim inated one source of contamination. In 1992, the Radiat ion Area Removal Action group 

scraped the contam inated soil at the UPR 200-W-166 waste site and consolidated it on the west slope of 

the 216-T-14 through 216-T-17 Trenches . The slope and the trenches were covered w ith a layer of clean 

dirt and posted as an Underground Radioactive Material Area. The scraped area was radiologica lly 

surveyed, sampled, and released from radio logical posting. 

In 1994, an additional area of surface soil contaminat ion was identified east of the 207-T Retent ion 

Basin and the 216-T-14 through 216-T-17 Trenches. It was assumed that the contamination had also 

spread w ith the wind from the 241-T Tank Farm; at that time the area was also called UPR-200-W-166. 

This area of contamination was scraped and placed into the 207-T Retention Basin in 1996. Reference to 

the contamination found east of the 207-T Retention Basin and the 216-T-14 through 216-T-17 Trenches 

is now known as 200-W-53. Annual radiological surveys and annual herbicide applicat ions are 

performed on the 216-T-14 through 216-T-17 Trenches . 

Nature and Extent of Contamination: 

Shallow {O - 4.6 M [O -15 ft] below ground surface [bgs]) : Potential radiological contamination at the 

surface. 

References: 
Waste Information Data System General Summary Report for the UPR-200-W-166 Waste Site. 

WHC-SD-DD-AP-013, 1992, UN-216-W-31 Unplanned Release Site Interim Stabilization Plan and 

Alternatives Evaluation, Rev. DA, Westinghouse Hanford Company, Richland, Washington. 
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I Site: UPR-200-W-166 Area: T Plant Category: Shallow - Subsurface I 
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I Site: UPR-200-W-166 Area: T Plant Category: Shallow - Subsurface I 
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I Site: 200-W-12 

Site Description 

Alternate Site Identification (ID): 

~ite Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface I 

201-W Soil Mound and Plastic Pipe 
Dumping Area 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-MG-1 

Service Dates: Not Specified 

Waste Site Location and Physical Description: The 200-W-12 waste site is northwest of 201-W, adjacent 

to the 1970s Reduction-Oxidation (REDOX) Facility, and an estimated 75 m (246 ft) north of 13th Street. 

The site is also west of Albany Avenue (Figure 1). Site 200-W-12 is a soil mound with one plastic pipe 

extending 0.8 m (2 .5 ft) aboveground, and a second pipe extending 20 cm (8 in .) aboveground. The 
second pipe is topped with tees and elbows. In addition, insulated electrical wires and an electric heat 
controller are visible. It has been speculated that a tank could be buried beneath the site; however, this 

has not been verified . The mound rises roughly 0.6 m (2 ft) aboveground. No soil discoloration is visible, 

and the site has a moderate growth of rabbitbrush present. No reference drawings are available for this 
site. 

Waste Site Coordinates: 

E-568154. 72997 

Site Dimensions: 

Site Length: 3.7 m (12.0 ft) 
Site Width : 1.8 m (6.0 ft) 
Site Area : Not specified 

N-134443.43306 

Site Depth: Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-12 waste site was associated with other, neighboring test sites 
(200-W -35 and 200-W -10). 

Site Posting: The posting for site 200-W-12 is not specified . 

Site History 

Release Summary: It is not specified when site 200-W-12 was constructed. In addition, the exact 

purpose the site fulfilled is not clear. It is thought 200-W-12 was used to test equipment and evaluate 

processes in support of waste management operations during the 1970s. The site is adjacent to several 

test sites and pits that were used to evaluate grout, slurry, and soil infiltration from the late 1970s to 

early 1980s. 200-W-12 was likely selected as a test site due to its location next to the REDOX Facility and 
because the site and surrounding facilities were free of any pre-existing contamination. However, 

several staff members that were involved with the grout, slurry, and infiltration testing had no 
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knowledge of this site when interviewed. Interviewed staff members were also uncertain regard ing use 

of the associated plastic piping. In addition, it is possible a tank or some other form of disposed waste is 

buried beneath the vents. It is stated that 200-W-12 may warrant a Solid Waste Management Unit 

consideration based on discarded materials at the site. Thus, despite the site most likely being a test 

mound, Site 200-W-12 cannot be rejected as a waste management unit until proven otherwise. 

The type and volume of waste released at 200-W-12 are not specified . Therefore, no volume est imates 

can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: Two site walkdowns have occurred at 200-W-12. The first occurred on 

August 7, 1995, as part of an initial review of the site. The second survey took place on August 18, 1999, 

as part of a radiation area remedial action walkdown. During that survey, the mound was noted and 

described as a small mound of dirt with polyvinyl chloride piping protruding from the top of the mound. 

A global positioning system survey mapped the boundaries of the site from October 25 to November 14, 

1995. 

It is not specified if any remediation work has occurred at the site. In addition, no radiological survey 
information is presented for 200-W-12. Thus, it is unclear what the radiological conditions are within the 
site. It is also unclear if 200-W-12 is routinely surveyed or monitored, as no survey results or sample 

data analyses are provided. If surveys do occur, their frequency is not specified . 

Nature and Extent of Contamination: 

Shallow {Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination in the 

surface and/or subsurface. 

References: 

Waste Information Data System General Summary Report for the 200-W-12 Waste Site. 
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Site Description 

Alternate Site Identification: U-Plant Radioactive Process Sewer from 221-U to 216-U-8 

and 216-U-12 Cribs 

Site Type: Radioactive Process Sewer 

Facility/Geographic Area: U Plant 

Current Operable Unit {OU) Assignment: 200-WA-1 

Former OU Assignment: 200-UW-1, 200-MG-1, or 200-MG-2 

Service Dates: 1952 to 1988 

Waste Site Location and Physical Description: The 200-2-42 waste site is an underground pipeline that 

extends from the 221-U Building to the 216-U-8 and 216-U-12 Cribs. It is located west of Beloit Avenue. 

A portion of the pipeline is north of 16th Street, but the majority of it is located south of 16th Street 

(Figures 1 and 2) . The pipeline is constructed of 0.1 m (0.25 ft) diameter stainless steel upstream of the 

270-W Neutralization Tank. The pipeline transitions to a 0.2 m (0.5 ft) vitrified clay pipeline (VCP) 

immediately downstream of the tank. The VCP was constructed with bell and spigot joints with an acid 

resistant seal. 

A large portion of this pipeline was removed in 2006. The portion removed was from the 270-W 

Neutralization Tank (southward) to the 216-U-12 Crib. The excavation (approximately 4.6 m (15 ft] deep) 

was left open when remediation activities ceased in 2006. The open trench was marked with steel posts 

along the entire length . The angle of the side slopes was greater than the requirements for safe entry. 

The steepness of the slope resulted in surveillance, tumbleweed removal, and sampling activities being 

conducted remotely from the top of the trench. 

Blown in tumbleweeds and live, growing contaminated tumbleweeds in the open trench caused the area 

to be posted as a Contamination Area . In 2010, 15.2 to 91.4 cm (6 to 36 in.) of clean backfill material was 

added to the open excavat ion on the south side of 16th Street. The area was downposted to 
Underground Radioactive Material Area. In 2012, 15.2 to 91.4 cm (6 to 36 in.) of clean backfill was added 

to the open excavation on the north side of 16th Street. This activity achieved a safe side slope and 

covered residual radiological contamination . The Contamination Area on the north side of 16th Street 

was down posted to an Underground Radioactive Material Area (URMA) in July 2012. A portion of the 
pipeline from 221-U to the neutralization tank still remains. 

Waste Site Coordinates: 

E-567598.08463 N-134 714.09784 

Site Dimensions: 

Site Length : 646 m (2,119.4 ft) Site Depth : 3.1 m (10.0 ft) 

Diameter: 0.1 m (0.25 ft) upstream of the 270 Neutralization Tank, 0.2 m (0.5 ft) downstream of the 

270-W Neutralization Tank. 
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Related Site Structure(s): The 200-W-42 waste site is associated with the 221-U Building, 224-U Facility, 

270-W, 291-U Stack, 216-U-8 and 216-U-12 Cribs, UPR-200-W-163, 200-W-151-PL, and UPR-200-W-33. 

Site Posting: Site 200-W-42 was downposted to an URMA following surface stabilization work in 2010. 

Site History 

Release Summary: The pipeline was used from 1952 to 1988 to convey acidic process condensate from 

the 221-U and 224-U Buildings and the 291-U Stack to the 216-U-8 and 216-U-12 Cribs. The pipeline was 

first connected to the 216-U-8 Crib; however, the 216-U-12 Crib was built in 1960 to replace the 

216-U-8 Crib when evidence of a potential cave-in was detected. A wye joint was installed on the 

216-U-8 Crib pipeline to redirect and extended the pipeline to the 216-U-12 Crib, which in turn was 

extended further to the south . 

From 1952 to 1960, the pipeline conveyed waste from 221-U, 224-U, and 291-U to the 216-U-8 Crib. From 

April 1960 to May 1967, the pipeline conveyed waste from the 291-U Stack drainage, 241-WR Vault 

waste, and 224-U process condensate via C-5 Tank, to the 216-U-12 Crib. Additional waste conveyed 

through the pipeline consisted of occasional waste influxes from the C-7 Tank in the 244-U Build ing, and 

contaminated water from 241-WR Vault. The contaminated 241-WR Vault water was a single transfer 

event to the 216-U-12 Crib for disposal in October 1965. The water included 3.1 kg (6.9 lb) of thorium. 

From May 1967 to September 1972, the 241-WR Vault waste and C-7 Tank waste were removed from 

the waste stream. The pipeline was temporarily removed from service from September 1972 to 

November 1981. When the pipeline was returned to service in 1981, it was used to convey 

224-U Building process condensate with a corrosive average pH range from 0.5 to 1.5. In addition, an 

unspecified volume of miscellaneous storm drain waste from 224-U was sent through the pipe. 

Contamination accumulated on this site over time, as growing vegetation above the pipeline continued 

to absorb radioactive contamination below the surface. In addition, an unplanned release labeled 

UPR-200-W-33 occurred in March 1955 from a leaking flange on the C-5 Condensate Line from the 

224-U Building. Characterization of UPR-200-W-33 will be conducted separately, as noted in the waste 

site summary and field sampling plan for UPR-200-W-33. 

As the contamination occurred over a prolonged period, the volume leaked or released cannot be 

ascertained. Therefore, no volume estimates can be ascertained for this site. 

Volume Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

D-732 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-42 Area: U Plant Category: Intermediate I 

Waste Inventory: 

The pipeline was used from 1952 to 1988 to convey acidic process condensate from the 221-U and 
224-U Buildings and the 291-U Stack to the 216-U-8 and 216-U-12 Cribs . This site was not intended as a 

waste discharge site; therefore, releases of contamination from the pipeline structure was unintentional 

and the volume of liquids and associated waste inventory released is unknown. 

Previous Site Characterization 

Site Characterization Summary: In November 2000, the posted Soil Contamination Area north of 

16th Street was submitted as a Discovery Site. 

A limited field investigation (LFI) was conducted in 1994 to document the conditions at several 
predetermined waste sites in the 200-UP-2 OU, and to assess their contamination risk. The investigation 

included radiological surveys, in-line camera surveys, soil and vegetation sampling, as well as borehole 
sediment sampling and logging along the VCP. The pipeline was surveyed from the 224-U to 216-U-8 and 

216-U-12 Cribs. A total of 14 surface and subsurface samples and 4 plant samples were gathered for 

characterization purposes. 

In addition, an effort was made to ascertain whether any contamination had migrated outward from the 
pipeline. Thi~ determination was made by excavating two boreholes with an auger rig west of locations 
where subsurface contamination had been identified (approximately 140 m (460 ft) north of the 
216-U-8 Crib) . Field screening of samples from the first borehole excavated 0.9 m (3 ft) west of the 
pipeline found a rise in radioactivity at roughly 3 m (10 ft) below the surface. However, the auger 

encountered large cobbles at 3.3 m (11 ft), and could not penetrate deeper. A second auger hole 
excavated 1.5 m (5 ft) west of the pipeline did not encounter any radiological activity. 

With the exception of strontium-90, the greatest concentrations of contaminants were detected in 

subsurface soil samples collected near the VCP. Strontium-90 readings were greatest in plant samples 
taken along the VCP. Additional contaminants detected include americium-241, cesium-137, 
plutonium-238, plutonium-239, plutonium-240, and uranium. 

An in-line camera survey was also conducted as part of the 1994 LFI. The camera survey took place 
inside the VCP to detail the pipe's characteristics. The camera entered the pipeline at two points, one 

north of the 216-U-8 Crib and the second west of the 216-U-8 Crib, in the portion of the pipeline 
connecting to the 216-U-12 Crib. In the northern portion of the pipeline, numerous joints were 

dislodged and sandy material was seen within the pipeline. The pipeline section connecting to the 

216-U-12 Crib was determined to be in excellent condition . The joints were not displaced, and additional 

sandy material was not observed in this segment. The stainless steel portion of 200-W-42 upstream of 

the 270-W Tank was not investigated. However, the LFI conducted an in-line camera survey of the 

stainless steel pipeline feeding the 216-U-1 and 216-U-2 Cribs, which is of a similar vintage and 

construction to the 200-W-42 stainless steel pipeline. The LFI in-line camera survey found the stainless 

steel pipeline to be in virtually the same condition as when it was installed and the potential of that 
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pipeline having leaked appeared to be nonexistent (BHl-00033, Surface and Near Surface Field 

Investigation Data Summary Report for the 200-UP-2 Operable Unit) . Based on the similarities of these 

two pipelines in vintage and construction, it can be inferred that the likelihood of release from t he 

stainless steel segments of the 200-W-42 pipeline is low. 

During the installation of the Replacement Cross Site Transfer Line (Project W-058), it was necessary to 

cross the existing VCP that led from 224-U to the 216-U-12 Crib. During the excavation, a section of the 

pipeline close to the 216-U-12 was severed and the exposed ends were grouted. Following the 

excavation, cracks within the VCP were discovered (presumably caused by settlement during excavation 

work) and, while no smear contamination was detected inside the pipe, direct readings of 500 cpm and 

2000 dpm were discovered in the excavated soil. It was determined that cutting and removing a portion 

of the pipeline under controlled conditions was the best option for remediation . Severed portions of the 

pipeline were cut into smaller pieces and placed inside the ends ofthe remaining VCP line. The soil 

contamination was left in place and backfilled. The excavation was estimated to be 5 m (16 ft) deep, and 

was located west of Beloit Avenue. The area was roped off and posted with URMA and soil 

contamination area (SCA) signs . 

In addition, site walkdowns occurred on September 17, 1996, for initial review purposes, and on 

August 18, 1999, as part of a radiation area remedial action survey. The results of these surveys are not 

presented. A final site walkdown occurred on November 21, 2000. During the walkdown, staff confirmed 

an SCA measuring roughly 18 m (60 ft) by 12 m (40 ft), located above the pipeline on the north side of 

16th Street. A second SCA, UPR-200-W-163, is located on the south side of 16th Street. The surface of 

the second SCA was surface stabilized and covered with gravel. The site was surveyed with geophysical 

survey equipment on March 3, 2005. The survey detected numerous linear anomalies that were 

determined to be buried utilities. In addition, an area near the northern boundary of the survey, located 

within the U-Plant fence, was surveyed. The area was heavily disturbed, reducing the accuracy behind 
any detection or mapping of subsurface features . 

In 2004 and 2005, soil samples were collected within and near the site footprint during field 

investigations conducted to support the remedial design for several waste sites within the 200-W-1 OU. 

As shown in Table 1, 10 boreholes were installed inside or within 7.6 m (25 ft) of the site 200-W-42 

footprint. The investigation included geophysical logging of soil and sample collection to a maximum 

depth of 18.3 m (60 ft) below ground surface (bgs) . 

An interim time-critical removal action (TCRA) was completed at 200-W-42 in two phases between 

November 2005 and October 2006. The interim TCRA is documented in DOE/RL-2005-71, Action 

Memorandum for the Time-Critical Removal Action for Support Activities to the 200-UW-1 Operable Unit. 

Phase I of the TCRA included excavation and disposal of the 200-W-42 VCP and contaminated soil down 

to a depth of 4.6 m (15 ft) bgs between the 216-U-12 and 216-U-8 Cribs. A portion of the VCP and 

contaminated soil on the north side of the 216-U-8 Crib (6.1 to 12.2 m [20 to 40 ft]) also was excavated 

to 4.6 m (15 ft) bgs. Once the two trench portions were excavated, radiological screening was 
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completed. Samples were collected and analyzed to verify removal action objectives were met. 

The action objectives were achieved and the open trenches were backfilled . 

Phase II of the TCRA included excavation and disposal of the 200-W-42 VCP and contam inated soil to a 

depth of 4.6 m (15 ft) bgs. The excavation started from the point of the Phase I excavation north of the 

216-U-8 Crib to the south side of 16th Street and from the north side of 16th street to the concrete slab 

covering the 270-W Tank. Once the two trench portions were excavated, radiological screening was 

completed and samples were collected and analyzed to verify removal action objectives were met. 

A decision was made to leave the portion of pipeline that lies beneath 16th Street in place (see site code 

200-W-151-PL) and remove it later, with the tank farm pipeline 200-W-100-PL work scope that also lies 

beneath 16th Street. The 200-W-151-PL site is not included in the 200-WA-1 OU . 

The Phase II excavations remained open trenches. Growing contaminated tumbleweeds and 

contaminated tumbleweed fragments were identified inside the open excavation. In September 2010, 

some larger contaminated tumbleweeds were removed, but the numerous fragments were impractical 
to remove by hand. Between 15.3 and 30.5 cm (6 and 12 in .) of clean backfill material was added to the 

open excavation to cover the contamination . The open trench was posted with URMA signs in 2010. 

While site walkdowns and geophysical surveys have occurred, it is unclear if the site is routinely 

surveyed or monitored, as no survey results or sample data analyses are provided. If surveys do occur, 

their frequency is not specified . 

Soil borehole locations are shown on Figures 1 and 2. Geophysical logging and soil sample results are 

summarized in Tables 1 through 8. Soil boreholes in Table 1 are listed from north to south. 

Table 1. Borehole Summary for the 290-W-42 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1994 299-W19-98 I A9798 Inside northern portion 4 - 15 (2 samples) 

15 - 193 (11 samples) 

2004 C4719 Outside - west of southern 0.5 - 48.5 (GPL) 
portion 44 - 45 .5 (I sample) 

2004 C4547 Edge - east of C4224 0.5 - 48.5 (GPL) 

2004 C4224 Inside southern portion 0.5 - 54.6 (GPL) 

2004 C4551 Outside - west of C4224 0 - 59.6 (GPL) 

2004 C4717 Outside 25 ft west - 0.5 - 48 .91 (GPL) 
southern portion 1 - 45 .5 (3 samples) 

D-735 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-42 Area: U Plant Category: Intermediate I 

Table 1. Borehole Summary for the 290-W-42 Waste Site 

Location with Respect 
Year Borehole/Well ID to Site 

2004 C4554 

2004 C4728 

2004 C4229 

2005 C4729 

2004 C4225 

GPL = geophysica l log 

ID = identification 

Outside 25 ft west -
southern portion 

Outside 25 ft east -
southern portion 

lnside southern portion 

Outside - East of C4229 

Inside southern portion 

Table 2. Geophysical Log Results Summary 

Depth 
(ft) 

0 - 59.6 (GPL) 

48 - 49.7 {I sample) 

0 - 49.1 (GPL) 

44 - 45.5 (1 sample) 

1 - 48 (GPL) 

OPTCNlng/ C.llum-131 Ur•nlum-23a/Uranlum-235 Other man-made 
Well Number 

C4224 

C4547 

C4551 ... 

C4554 

0.5 ft: 0.529 pag 
.. 0.5 to -44 .5 ft: 1.1 to 84 pCl/g (max 
at41.5ft) 

0.5 ft: 0.362 pag 
33.5 to '8.5 ft: 0.3 to 534 pCl/g (max 
at34.Sft) 

0 ft al 0.315 pQ"g I Oft at 1 pCVg 

46 ft at 0.1 pCl/g 

contaminants detected 

U-238: 50.5 ft at 18 pClfg None 

No U-235 detected 

U-236: 34.5 to 35.5 ft.157 None 
pCl/g (max at 34.5 ft) 

No U-235 detected 

None detected None 

None 

Source: D&D-27783, 200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005, Table 3-3. 
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Table 3. Geophysical Log Results Summary 

DPTcaslngt lnteml of Dettction of C:S.137 tnterva1 of Detection of U-238/U-235 
WeDNumbet In FHl and COncentratlon Range In Feet and Concentration Range 

C4225 9 to 21 ft: 0.3 to BO pCl/g (max at 10 ft) None detected 

29 and 41 ft: 0.2 PCIIO 

C4229 0 ft 0.3 pCVg None detected 

10 lo 11 ft: 1.1 to 1.22 pCl/g (ma,c at 
10 ft) 

Source: D&D-27783200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005, Table 3-4. 

Table 4. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Acetone 7 µg/kg 6 - - -

Aluminum 7,400,000 µg/kg 6 30,400,000 µg/kg 199 

Americium-241 - - - 0.733 pCi/g 32 

Arsenic - - - 9,440 µg/kg 32 

Barium - - - 149,000 µg/kg 199 

Bis(2-ethylhexyl) - - - 120 µg/kg 91.5 
phthalate 

Cadmium - - - 20 µg/kg 32 

Calci um 14,500,000 µg/kg 6 90,600,000 µg/kg 189 

Cesium-137 - - - 91 ,190 pCi/g 32 

Chloride 8,200 µg/kg 6 21 ,700 µg/kg 150 

Chromi um - - - 28,400 µg/kg 199 

Cobalt 13,200 µg/kg 6 15,700 µg/kg 40 

Cobalt-60 - - - 0.55 pCi/g 40 

Copper 18,000 µg/kg 6 18,200 µg/kg 17.5 

Curium-244 - - - 0.11 pCi/g 189 

Di-n-octylphthalate - - - 290 µg/kg 167.5 
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Table 4. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Europium-154 - - - 3.1 pCi/g 40 

Europium-155 - - - 4.5 pCi/g 40 

Fluoride 1,500 µg/kg 6 17,700 µg/kg 36 

Gross alpha 7.9 pCi/g 6 210 pCi/g 189 

Gross beta 16 pCi/g 6 94,800 pCi/g 32 

Iron 23,500,000 µg/kg 6 40,400,000 µg/kg 199 

Lead 7,400 µg/kg 6 8,200 µg/kg 167.5 

Magnesium 6,610,000 µg/kg 6 9,320,000 µg/kg 199 

Manganese 421000 µg/kg 6 505,000 µg/kg 189 

Mercury - - - 2100 µg/kg 40 

Methylene chloride 2 µg/kg 6 - - -

Neptunium-237 0.019 pCi/g 6 0.092 pCi/g 189 

Nickel 10,000 µg/kg 6 22,500 µg/kg 199 

Nitrate - - - 1,200,000 µg/kg 32 

Nitrogen in nitrite 7,080 µg/kg 6 304,000 ~Lg/kg 199 
and nitrate 

Phosphate - - - 17,000 µg/kg 32 

Plutonium-238 - - - 0.0766 pCi/g 32 

Pl utoni um-23 9/240 - - - 4.95 pCi/g 32 

Potassium 1,360,000 µg/kg 6 3,060,000 µg/kg 199 

Potassium-40 14 pCi/g 6 19 pCi/g 70, 130 

Radium-226 0.76 pCi/g 6 5.79 pCi/g 150 

Radium-228 1.2 pCi/g 6 2.1 pCi/g 40 

Strontium-90 - - - 520 pCi/g 116, 
167.5 

Su lfate 13 ,000 µg/kg 6 40,000 µg/kg 17.5 
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Table 4. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Technetium-99 - - - 1.1 7 pCi/g 32 

Thall ium - - - 3,560 µg/kg 36 

Thorium-228 0.94 pCi/g 6 1.4 pCi/g 91.5 

Thorium-232 1.2 pCi/g 6 2.1 pCi/g 40 

Thori um-234 - - - 7.3 pCi/g 150 

Titani um 
\ 

1,880,000 µg/kg 6 3,710,000 µg/kg 32 

Tota l petroleum - - - 8,800,000 µg/kg 40 
hydrocarbons-
kerosene 

Urani um (metal) 1,500 µg/kg 6 280,000 µg/kg 189 

Uraniu m-233/234 0.58 pCi/g 6 140 pCi/g 189 

Urani um-234 - - - 8.4 pCi/g 150 

Uranium-235 - - - 10.9 pCi/g 32 

Uranium-238 0.55 pCi/g 6 150 pCi/g 189 

Vanadium 58,300 µg/kg 6 107,000 µg/kg 32 

Zinc - - - 84,000 µg/kg 32 

Zirconiu m-95 - - - 0.068 pCi/g 150 
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Table 5. Soil Maximum Detection Summary (Soil Borehole C4719) 

Sample Interval: 0-15 ft Sample Interval: >1 5 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Barium - - - 64,200 µg/kg 46 

Chromium - - - 8,570 µg/kg 46 

Cobalt - - - 7,030 µg/kg 46 

Copper - - - 12,100 µg/kg 46 

Lead - - - 2,780 µg/kg 46 

Manganese - - - 296,000 µg/kg 46 

Nickel - - - 9,140 µg/kg 46 

Nitrogen in Nitrite and 7,200 µg/kg 46 
Nitrate - - -

Strontium - - - 26,600 µg/kg 46 

Thallium - - - 150 µg/kg 46 

Titanium - - - 1,510,000 µg/kg 46 

Uranium (metal) - - - 475 µg/kg 46 

Uranium-234 - - - 0.572 pCi/g 46 

Uranium-235 - - - 0.028 pCi/g 46 · 

Uranium-238 - - - 0.617 pCi/g 46 

Vanadium - - - 45 ,000 µg/kg 46 

Zinc - - - 42,300 µg/kg 46 
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Table 6. Soil Maximum Detection Summary (Soil Borehole C4717) 

Sample Interval: 0-15 ft Sample Interval: >1 5 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic 9,070 µg/kg 3 7,840 µg/kg 39 

Barium 91,100 µg/kg 3 111 ,000 µg/kg 39 

Cadmium 318 µg/kg 3 635 µg/kg 39 

Chromium 9,650 µg/kg 3 11 ,600 µg/kg 39 

Cobalt 9,560 µg/kg 3 11 ,200 µg/kg 39 

Copper 15,900 µg/kg 3 17,900 µg/kg 39 

Lead 7,010 µg/kg 3 6,490 µg/kg 39 

Manganese 395,000 µg/kg 3 457,000 µg/kg 39 

Mercury 52 µg/kg 3 91 µg/kg 39 

Nickel 9,160 µg/kg 3 13,100 µg/kg 39 

Nitrogen in nitrite and 3,400 µg/kg 3 - - -
nitrate 

Selenium 1,230 µg/kg 3 1,030 µg/kg 39 

Silver 111 µg/kg 3 300 µg/kg 39 

Stronti um 33,600 µg/kg 3 37,500 µg/kg 39 

Tha ll ium 2,940 µg/kg 3 1,3 10 µg/kg 39 

Titanium 1,960,000 µg/kg 3 1,960,000 µg/kg 39 

Uranium (metal) 1,340 µg/kg 3 7480 µg/kg 46 

Uran ium-234 0.841 pCi/g 3 4.43 pCi/g 46 

Uranium-235 0.055 pCi/g 3 0.175 pCi/g 46 

Uranium-238 0.866 pCi/g 3 4.46 pCi/g 46 

Vanadium 56,200 µg/kg 3 61 ,700 µg/kg 39 

Zinc 55,800 µg/kg 3 65,200 µg/kg 39 
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Table 7. Soil Maximum Detection Summary (Soil Borehole C4728) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 7,910 µg/kg 50 

Barium - - - 7,710 µg/kg 50 

Cadmium - - - 1,400 µg/kg 50 

Chromium - - - 16,200 µg/kg . 50 

Cobalt - - - 10,300 µg/kg 46 

Copper - - - 20,000 µg/kg 46 

Lead - - - 7,860 µg/kg 46 

Manganese - - - 438,000 µg/kg 46 

Nickel - - - 14,700 µg/kg 46 

Selenium - - - 1,900 µg/kg 50 

Silver - - - 1,000 µg/kg 50 

Strontium - - - 53,700 µg/kg 46 

Thallium - - - 1,420 µg/kg 50 

Titanium - - - 1,530,000 µg/kg 50 

Uranium (metal) - - - 2,840 µg/kg 46 

Uranium-234 - - - 1.69 pCi/g 51 

Uranium-235 - - - 0.078 pCi/g 51 

Uranium-238 - - - 1.83 pCi/g 50 

Vanadium - - - 48,600 µg/kg 46 

Zinc - - - 61 ,100 µg/kg 46 
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Table 8. Soil Maximum Detection Summary (Soil Borehole C4729) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 7,000 µg/kg 46 

Barium - - - 76,000 µg/kg . 46 

Chromium - - - 13 ,700 µg/kg 46 

Cobalt - - - 7,690 µg/kg 46 

Copper - - - 13,100 µg/kg 46 

Lead - - - 4,470 µg/kg 46 

Manganese - - - 508,000 µg/kg 46 

Nickel - - - 13,100 µg/kg 46 

Nitrogen in Nitrite and - - - 6,900 µg/kg 46 
Nitrate 

Selenium - - - 950 µg/kg 46 

Stronti um - - - 34,900 µg/kg 46 

Thallium - - - 80 µg/kg 46 

Titanium - - - 1,100,000 µg/kg 46 

Uranium (metal) - - - 399 µg/kg 46 

Uranium-234 - - - 0.741 pCi/g 46 

Uranium-235 - - - 0.031 pCi/g 46 

Uranium-238 - - - 0.778 pCi/g 46 

Vanad ium - - - 39,100 µg/kg 46 

Zinc - - - 51 ,400 µg/kg 46 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] bgs): Radionuclides (neptunium-237, radium-226, radium-228, 

thorium-228, thorium-232, uranium 233/234, and uranium-238) and inorganics were detected in the soil 
sample collected in the northern portion of the pipeline (A9798) between 16th Avenue and the 216-U-8 

Crib. No shallow soil samples were collected within the southern portion of the pipeline. Radionuclides 

(uranium-234, -235, and -238) and metals were detected in the soil sample from 0.9 m (3 ft) bgs west of 

the pipeline (C4717). All the GPL results are for boreholes located in/near the southern portion of the 
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pipeline. Cesium-137 was the only manmade radionuclide detected by GPL in the southern portion of 

the pipeline. Detected concentrations were generally less than 1 pCi/g, except at two locations north of 

the 216-U-12 crib. At C4225, the maximum detected cesium-137 was 80 pCi/g at 3 m (10 ft) bgs. At 

C4229, the maximum detected cesium-137 was 1.22 pCi/g at 3 m (10 ft) bgs. No characterization data 

exist for the portion of the pipeline upstream of the 270-W Tank. Multi-increment confirmation 

sampling collected at the bottom of the TCRA excavation indicated that maximum post-removal soil 

concentrations were below the Preliminary Remediation Goals (PRGs) for human health direct-contact, 

terrestrial wildlife, and groundwater protection for all contaminants of potential concern except 

uranium (metal) . The uranium (metal) exceedances were for groundwater protection, and occurred in 

the Phase II excavation portions of the VCP north of the 216-U-8 Crib. The PRGs used in this comparison 

were taken from the Focused Feasibility Study for the 200-UW-1 OU (DOE/RL-2003-23, Focused 

Feasibility Study for the 200-UW-1 Operable Unit) . DOE/RL-2008-44, Draft On-Scene Coordinator Report: 

200-W-42 Waste Site Located in the 200-UW-1 Operable Unit on the Hanford Site, indicated that the 

uranium (metal) PRG of 1.31 pCi/g for groundwater protection was below the Hanford Site-Specific 

background level of 3.21 pCi/g. Negotiations between the U.S. Department of Energy-Richland 

Operations Office (DOE/RL) and the regulators have not resulted in an agreed upon PRG for uranium 

(metal). 

Intermediate (>4.6 m [>15 ft] bgs): Radionuclides (cesium-137 [maximum 91,190 pCi/g at 32 ft bgs], 

cobalt-60, curium-244, europium-154 and -155, neptunium-237, plutonium-238, plutonium-239/ 240, 

radium-226, radium-228, strontium-90 [maximum 520 pCi/g at 116 and 167.5 ft bgs], technetium-99, 

thorium-228, -232, and 234, uranium 233/234, -234, -235, and -238 [maximum 150 pCi/g at 57 .6 m 

(189 ft) bgs], and zirconium-95) and inorganics were detected in the soil sample collected adjacent to 

the northern portion of the pipeline (A9798). No soil samples below 4.6 m (15 ft) were collected within 

the southern portion of the pipeline. Radionuclides (uranium-234, -235, and -238) and metals were 

detected in the soil samples collected within 7.6 m (25 ft) of the pipeline . All of the GPL results are for 

boreholes located in/near the southern portion of the pipeline, which were collected nearest to the 

216-U-8 and 216-U-12 Cribs. At borehole locations within the site footprint, cesium-137 and uranium-

238 were the only man made radionuclides detected by GPL. The highest measurements were for the 

boreholes located near the 216-U-8 Crib: cesium-137 (84 pCi/g at 12.6 m (41.5 ft] bgs at C4224, 

534 pCi/g at 10.5 m (34.5 ft] bgs at C4547) and uranium-238 (18 pCi/g at 15.4 m (50.5 ft] bgs at C4224, 

157 pCi/g at 10.5 m (34.5 ft] bgs at C4547) . 

Based on comparison of borehole sampling data from the 1994 and 2005 investigations and 

multi-increment sample results at the bottom of the TCRA excavation at 4.6 m (15 ft) bgs, contamination 

appears to be highest near the pipeline depth of 3 m (10 ft) bgs, then decreases by the bottom of the 

excavation at 4.6 m (15 ft) bgs. Therefore, the elevated contaminant concentrations at depths greater 

than 4.6 m (15 ft) bgs are more likely indicative of contamination from the 216-U-8 Crib, rather t han 

from releases from the 200-W-42 Pipeline. The characterization data at these greater depths are 

provided for completeness . 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Sand Filter 

200 Inner Area West 

200-WA-1 

200-MG-2 

Category: Intermediate / 

January 1948 to September 15, 2011 

Waste Site Location and Physical Description: The sand filter is located east of the 221-U Building and 

northeast of the 291-U Stack (Figure 1). The sand filter is constructed of reinforced concrete that is 

partially belowgrade with an asphalt covered, concrete slab roof. The chain link fence was removed in 

March 2002, when the area was surface stabilized. It is posted as an Underground Radioactive Material 

area. 

Waste Site Coordinates: 

Site Dimensions: 

Site Length : 29.3 m (96 ft) 
Site Width: 29.3 m (96 ft) 
Site Area: 857 m2 (9,216 ft2) 

Site Depth: 6.7 m (22 ft) 
Cover Thickness: None 

Related Site Structure(s): The sand filter is associated with the 291-U-1 Stack, 291-U Fan Control House, 

and 291-U Vessel Vent Pit. 

Site Posting: The sides of the sand filter that extend abovegrade were covered with gravel in 2002. 

The roof of the sand filter was not covered or disturbed during this activity. The posting was changed to 

an Underground Radioactive Material Area). In 2011, the 200-W-136 Underground Radioactive Material 

area was expanded and now includes 200-W-44. 

Site History 

Process Description: The 221-U Building was built in 1945. Sand filters were added to T Plant and B Plant 

in 1948. It is assumed the sand filter at U Plant was constructed in that same period. From 1945 until 

1952, it was only used for training canyon building workers . In 1952, the facility began the Uranium 

Metal Recovery process. The exhaust ventilation system remained in service until September 15, 2011. 

The system was completely deactivated and final effluent samples were obtained. 

Release Summary: The bottom of the sand filter slopes so that condensate that collected in the bottom 

of the sand filter flowed into the French drain located 1.5 m (5 ft) from the west corner of the sand filter 

as shown on drawing H-2-43151, French Drain . 
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Volume Discharged: No quantity has been estimated. 

Pore Volume Discharged: Not applicable. 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 200-W-44 Waste Site 

Contaminant Mass Discharged 

Pu 41 g 

Sr-90 787 Ci 

Cs-137 6,82 1 Ci 

Source: HNF- 13829, U Plant Document Safety Analysis. 

Previous Site Characterization 

Site Characterization Summary: No site characterization has been performed. 

Nature and Extent of Contamination: No release has been document. 

References: 
H-2-40971 (drawing), 1953, Structural-Concrete-Plan & Section Foundations & Base Slab-Exhaust Air 

Filter, Rev. 1, General Electric Company, Richland, Washington . 

H-2-41022 (drawing), 1953, Heat & Vent-Plan & Sections Stack Gas Filter, Rev. 2, General Electric 

Company, Richland, Washington 

H-2-41763 (drawing), 1953, Heat & Vent:-Exhaust Air-Sand Filter Monitoring Tubes, Rev. 1, General 

Electric Company, Richland, Washington . 

H-2-43151 (drawing), 1953, French Drain, Rev. 2, General Electric Company, Rich land, Washington. 

HNF-13829, 2012, U Plant Document Safety Analysis, Rev. 5, Fluor Federal Services, Inc., Richla nd, 

Washington . 

Waste Information Data System General Summary Report for the 200-W-44 Waste Site. 
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Figure 2. 200-W-44 Sand Filter Construction: Plan and Section Views 
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Note: Produced from the best ava ilable copy. 

Figure 3. 200-W-44 Sand Filter Construction: Section Views 
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Sources: H-2-40971 , Structural-Concrete-Plan & Section Foundations & Base Slab-Exhaust Air Filter 
and H-2-43 151 , French Drain. 

Note: Produced from the best avai lable copy. 

Figure 4. 200-W-44 Sand Filter Drain Pipe and French Drain Details 
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Figure 5. 200-W-44 Sand Filter Schematic Diagram 
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Figure 7. Sand Filter Tile Field Plan and Sand Media Section 

D-756 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-67 Area: U Plant Category: Shallow - Surface I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Contaminated Soil at the Corner of Cooper and 16th Street 

Unplanned Release 

U Plant 

200-WA-1 

200-UW-1, 200-MG-1 

Not Specified 

Waste Site Location and Physical Description: The 200-W-67 waste site is an unplanned release located 

south of 16th Street and Cooper Avenue, and is adjacent to the 216-U-3 French Drain (Figure 1). In 1998, 

a layer of clean backfill material was placed over the site. The site is currently posted as an Underground 

Radioactive Material Area (URMA), and covers a 100 m (328 ft) by 18 m (59.1 ft) area. No reference 

drawings are available for this site. 

Waste Site Coordinates: 
E-566880.47442 

Site Dimensions: 

Site Length: 100.0 m (328.0 ft) 
Site Width: 18.0 m (59.1 ft) 
Site Area : Not specified 

N-134951.71579 

Site Depth : Not specified 

Cover Thickness : Not specified 

Related Site Structure(s): The 200-W-67 waste site is not currently associated with any other waste sites 

or site facilities. 

Site Posting: The 200-W-67 waste site was originally posted as a Soil Contamination Area in 1998. 

Currently, the site is posted as an URMA. 

Site History 

Release Summary: It is unclear what the contamination source is for this site, or when the release 

occurred. The type of wastes and the volume of wastes released to 200-W-67 are not specified . 

Therefore, no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: When the waste site was discovered in 1998, it was assumed to be part 

of UPR-200-W-24, which was an unplanned release in 1953 within the 241-U Tank Farm. However, since 

it was not possible to definitively connect the contaminated soil found inside the 241-U Tank Farm in 

1998 with a release that occurred 45 years earlier, the contaminated area was given a new Waste 
Information Data System (WIDS) number; 200-W-67. Some Radiation Surveys and Stabilization Reports 
have recorded the site as UPR-200-W-24 despite the name change. 

200-W-67 has been surveyed several times over the years. The site was discovered when a radiological 

investigation on April 17, 1998, located patches of contamination and a contaminated ant hill near the 
intersection of 16th Street and Cooper Avenue. Radiological readings from the contamination spots 

were as high as 11 mr/hr, with a second contamination spot having a maximum reading of 6 mr/ hr. In 

addition, the investigation also had readings varying from 500 to 70,000 cpm . The contamination levels 

at the ant hill were as high as 3,000 cpm. Some areas of contamination were immediately removed after 

they were discovered. The rest of the area was posted as a Contamination Area (CA). 

On May 5, 1998, the site that was to become 200-W-67 and a second site were both mapped us ing 

Global Positioning Survey equipment. The survey was conducted to determine if the southern sit e 
(200-W-67) warranted its own separate WIDS label. In February 1999, the southern unit was determined 

to be a separate unit, ~nd was renamed 200-W-67. 

On September 10, 1998, a layer of clean backfill was placed over the site as part of surface stabilization 
efforts. The site was down posted from a CA to an URMA following the stabilization work. 

Nature and Extent of Contamination: 

Shallow (Oto 46 m [Oto 15 ft] below ground surface): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

WIDS General Summary Report for the 200-W-67 Waste Site. 
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I Site: 200-W-71 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface I 

Undocumented Trench, Undocumented Burn Pit 

Trench 
U Plant 

Current Operable Unit {OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-MG-1 or 200-MG-2, 200-UW-1 
Not Specified 

Waste Site Location and Physical Description: The 200-W-71 waste site is an open trench that, based on 

provided information, was historically used as a burn pit, a spoil pile, and/or a Maintenance Disposal 
Ground. The trench was located southeast of the 221-U Facility. It is south of 16th Street and east of 

Beloit Avenue {Figures 1 and 2). The trench has been backfilled; however, the area where the trench was 

located is not marked or posted. The ground surface appears slightly disturbed, and supports a growth 

of cheatgrass and a few rabbitbrush shrubs. Surface debris located at the site is believed to be 

associated with the site being used as a laydown area during the reconstruction of the U Plant Facility. 

Waste Site Coordinates: 

Lon-567988.23894 Lat-134889.66953 

Site Dimensions: 

Site Length: 80.0 m (262.5 ft) Site Depth: Not specified 
Site Width: 15.0 m (49.2 ft) Cover Thickness: Not specified 

The dimensions were estimated by comparing the scar shown in a 1948 aerial photograph with the 
ArcView image of the same area. 

Related Site Structure(s): Site 200-W-71 is associated with the Construction Surface Lay Down Area (site 
code 200-WCSLA). 

Site Posting: Site 200-W-71 is not posted or marked. 

Site Characterization Summary: In 1988, the 216-U-17 Crib was constructed immediately to the we~t of 

the 200-W-71 Trench. Prior to its installation, a meeting on July 2, 1987, occurred to discuss the 

background of the proposed Crib location. During the meeting, several staff recalled the existence of an 

old burial ground bordering the 216-U-17 Crib location. The crib location is heavily documented; 

however, the documentation did not include the area east of Beloit Avenue, which is where the 

200-W-71 Trench is located. In the 1990s, the Interim 200-UP-1 Groundwater Pump and Treat Project 

was located in this area. 

A site walkdown occurred for verification purposes on February 28, 2000. No visible evidence was 

observed indicating that a trench was present in the area. A geophysical survey investigation was 
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conducted on December 1, 2003. During the investigation, multiple individual anomalies were 

discovered. No information is presented detailing the characteristics of the anomalies. 

A geophysical survey was conducted in 2003 (D&D-27783, 200-UW-1 Field Summary Report for Fiscal 

Years 2004 and 2005) . Results are presented on Figures 3 and 4. Two depressions in the vicinity of 

N200/El65 are in the middle of an anomalous magnetic and electromagnetic interference (EMI) zone 

that extends between roughly N184 to N230. There is also some scattered surface debris in this zone. 

This area appears to be within the 200-W-71 Trench/Burial Ground. The abundance of anomalous 

magnetic features in the northwest comer appears primarily to correlate with changes within the soil 

(due to the lack of corresponding anomalies in the EMI and/or time domain electromagnetic induction 

data) . A notable east-west linear anomaly that crosses the southern portion of the site correlates with 

the documented pipeline that is marked on the surface. The east-west linear along the northern edge 

most likely is a buried utility that parallels the paved road . 

Site History 

Release Summary: The reason the 200-W-71 Trench was constructed and the purpose the trench was to 

fulfill is unclear. Information is presented that the trench was used as a Maintenance Disposal Ground 

and as a burn pit . However, there are no assigned burial grounds in the area. This site was used as a 

construction laydown area for the updating of the U-Plant for the uranium recovery process. 

Staff members knowledgeable of the area recalled that natural uranium was disposed in the trench. 

However, no radioactivity was found during several core sampling efforts undertaken in the surrounding 

area over the years. 

It is unclear what the contamination source is at the site, or when the release occurred. The type of 

waste and the volume of waste released at 200-W-71 are not specified. Therefore, no volume estimates 

can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: No soil or geophysical data are available for monitoring well B2464 / 

299-W19-40 located within the site boundary. 
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Nature and Extent of Contamination: 
Shallow (Oto 4.6 m (0 to 15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface. 

References: 

D&D-27783, 2006, 200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005, Rev. 0, Fluor 

Hanford, Inc.( Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974. 

H-2-1495 (drawing), 1973, 200 West Area Steam Line Plot Plan, Rev. 2, General Electric Company, 
Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-71 Waste Site. 
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I Site: 200-W-77 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Surface Only I 

Posted Contamination Area East of 216-U-14 Ditch 

Unplanned Release 
U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-MG-1, 200-UW-1 

, Not Specified 

Waste Site Location and Physical Description: The 200-W-77 waste site was an unplanned release to 
the ground adjacent to the railroad track, west of 216-U-16 Crib and east of the stabilized 216-U-14 

Ditch (Figure 1). The site is a small, 2.4 m (8.0 ft) by 4.6 m (15.0 ft) area marked with posts, chains, and 
Contamination Area (CA) signs. In 2000, the area was covered with a layer of clean gravel backfill and 

down posted to an Underground Radioactive Material Area (URMA). No reference drawings are available 

for this site . 

Waste Site Coordinates: 

Lon-567158.10192 

Site Dimensions: 

Site Length: 2.4 m (8.0 ft) 
Site Width: 4.6 m (15.0 ft) 

Site Area: Not specified 

Lat-134842.38865 

Site Depth : Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-77 waste site is associated with the 216-U-14 Ditch. 

Site Posting: The 200-W-77 waste site was originally posted as a High Contamination Area when it was 

first discovered. The site was downposted to a CA after contaminated tumbleweed fragments were 
removed . Following interim remediation activities in 2000, the site was downposted a final time to an 

URMA. 

Site History 

Release Summary: The 200-W-77 waste site is located downwind of the southern portion of the 

216-U-14 Ditch, which was undergoing surface stabilization efforts when 200-W-77 was discovered in 

November 1997. At the time, the 216-U-14 Ditch was a known source for windblown contaminated 

vegetation for the surrounding areas. Site 200-W-77 was originally posted as a High Contamination Area . 

In September 2000, radiological investigations found contamination levels up to 10,000 cpm on 

tumbleweed fragments in the posted area, which were subsequently removed. 200-W-77 was reposted 

as a CA after contamination spots was removed . It is assumed that the 216-U-14 Ditch is the source of 

the contaminated tumbleweeds found at 200-W-77. 
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It is unclear when the release occurred, or how long the contaminated vegetation had been present. No 

volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The site has been surveyed several times over the years. The site was 

mapped using Global Positioning Survey equipment in 1999. A radiation survey on September 20, 2000, 

led to the discovery of the contaminated tumbleweed fragments, which were immediately removed . 
A GM/P-11 Probe (15.5 cm2 [0.95 in .3]) (Beta-Gamma) was used during the investigation. A site 

walkdown occurred on November 1, 2000, to verify the site location and the condition of the site . 

The site was covered with a layer of clean gravel backfill and downposted from a SCA to an URM area in 
2000. No subsequent radiological survey or site characterization information is presented for the site. It 

is unclear if the site is routinely surveyed or monitored. If surveys do occur, their frequency is not 

specified. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m (0 to 15 ft] below ground surface): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 
Waste Information Data System General Summary Report for the 200-W-77 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Soil Contamination Area North of 2727 W 

Unplanned Release 

U Plant 

200-WA-1 

200-UW-1, 200-MG-1 

Not Specified 

Waste Site Location and Physical Description: The 200-W-83 waste site was an unplanned release to 
the ground at the railroad tracks north of the 2727-WA Sodium Storage Building (Figure 1). When 

discovered, the site was posted as a Contamination Area (CA) . The site was downposted to an 

Underground Radioactive Material Area (URMA) after the site was backfilled by clean soil in April 2007. 

The posted area extends across the railroad track and covers an estimated 18.3 m (60 ft) by 7.6 m 

(25.0 ft) area. Roughly 100 m (109 yd) of the site is posted with Danger signs. The railroad tracks have 

been abandoned. No reference drawing is available for this site. 

Waste Site Coordinates: 

E-567146.08334 

Site Dimensions: 

Site Length : 18.3 m (60.0 ft) 

Site Width: 7.6 m (25.0 ft) 

Site Area: 139 m2 (1,500 ft 2) 

N-135203.43796 

Site Depth: Not specified 

Cover Thickness: Not specified 

Related Site Structure{s): The 200-W-83 waste site is associated with the 2727-WA Sodium Storage 

Building and railroad track. 

Site Posting: Site 200-W-83 was originally posted as a CA when it was first discovered. The site was 

downposted from CA to URMA after interim remediation activities in April 2007. The 2727-W Building 

and three neighboring trailers are also posted as Radiological Material areas. In addition, the 

2727-W Building, and approximately 100 m (109 yd) of the 200-W-83 site is also posted with "Danger" 
signs due to the sodium stored inside the 2727-W Building. 

Site History 

Release Summary: It is unclear what the contamination source is at the site, or when the release 

occurred . The type of waste and the volume of waste released at 200-W-83 are not specified. Therefore, 

no volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The site was discovered during a radiation survey on March 4, 1990. 
The survey was part of a routine radiological investigation documenting radiological conditions along 
railroad tracks in the 200 West Area . Surveys were conducted using a rail mounted survey vehicle. At the 

time of discovery, site 200-W-83 consisted of a speck of contamination with readings up to 3 mi Iii rem/hr 

on the tracks near the "concrete slabs" west of 221-U. 

A Radiological Problem Report was issued in March 1990, following the discovery of 200-W-83 and three 

, other contamination areas identified along 200 West Area railroad tracks. Site 200-W-83 was submitted 
to Waste Information Data System as a Discovery Site in September 2000. When it was submitted, the 

radiological conditions within the site were unclear, as no radiological surveys or site characterization 
probes had occurred since 1990. The most recent radiological survey for 200-W-83 occurred in 

March 2005. 

The site has been surveyed several times since its discovery. In September 2000, the site was surveyed 

with Global Positioning System equipment to map the site. A site walkdown on November 1, 2000, 
verified that the CA posting extended north across the railroad tracks . A second walkdown on May 24, 

2001, occurred to determine the contamination source based on site conditions, and to document site 

characteristics . However, no obvious contamination source was located during the site visit. A radiation 
survey on March 8, 2005, updated site conditions. During the survey, a few additional specks of 
contamination were located. The radiological posting was changed from a CA to a Soil Contamination 

Area (SCA). 

Interim stabilization occurred in April 2007. The site was covered with a layer of clean soil backfill and 
the site was down posted from a SCA to an URMA. It is unclear if the site is routinely surveyed or 

monitored, as no survey results or sample data analyses are provided since 2005. If surveys do occur, 
their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the 200-W-83 Waste Site. 
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Site: 200-W-84-PL 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface 

200-W-84-PL; U Plant Chemical Process Sewer to 216-U-14 

Ditch; Vitrified Clay Pipeline Process Sewer; 200-W-84 

Radioactive Process Sewer 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: 1952 through 1984 

The scoping summary in Figure 1 (pages 1 through 4) provides a summary of the site history, 

construction, features of interest, waste streams, site interfaces, relevant characterization, and other 

relevant information. The scoping summary includes information relevant to the complete length of the 

200-W-84-PL pipeline. Portions of this waste site within the U Plant area have been segmented into 

waste sites 200-W-84-PL-X and 200-W-84-PL-A, for inclusion in the 200-WA-1 OU. Figure 2 provides the 

limits of the 200-W-84-PL waste site included in the 200-WA-1 OU . 200-W-84-PL-X is the portion of the 

original site located within the proposed footprint of the U Plant Canyon Barrier. 200-W-84-PL-A is the 

rest of the pipeline portions assigned to 200-WA-l. The balance of the 200-W-84-PL site is assigned to 

the 200-IS-1 OU. 

The 200-WA-1 Final Pipeline data quality objectives meeting on June 2, 2016, with U.S. Environmental 

Protection Agency, Washington State Department of Ecology (Ecology), and U.S. Department of Energy 

concluded that sufficient information is available for the 200-WA-1 portions of site 200-W-84-PL and no 

sampling is required. 

References: 

Waste Information Data System General Summary Report for the 200-W-84-PL Waste Site. 
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Figure 1. 200-W-84-PL Pipeline Scoping Summary (page 1) 
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Figure 1. 200-W-84-PL Pipeline Scoping Summary (page 2) 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Soil Contamination Area East of 2727 W 

Unplanned Release 

U Plant 

200-WA-l 

200-UW-1, 200-MG-2 

Not Specified 

Waste Site Location and Physical Description: Site 200-W-85 was an unplanned release to the ground 

approximately 30 m (100 ft) east of the fenced 2727-WA Equipment Storage Yard (Figure 1). When 

discovered, the site was posted as a Soil Contamination Area (SCA) with no visible soil discoloration or 

disturbances. The posting encompassed an area supporting live rabbitbrush and grasses. In December 

2001, the area was buried beneath a layer of clean backfill material and downposted to an Underground 
Radioactive Material Area (URMA). No reference drawings are available for this site . 

Waste Site Coordinates: 

E-567281.25950 

Site Dimensions: 

Site Length: 6.1 m (20.0 ft) 
Site Width : 6.1 m (20.0 ft) 
Site Area: Not specified 

N-135142.92639 

Site Depth: Not specified 

Cover Thickness: Not specified 

Related Site Structure(s): The 200-W-85 waste site is associated with the 2727-WA Equipment 
Storage Yard. 

Site Posting: The 200-W-85 waste site was originally posted as a SCA when it was discovered. The site 
was downposted from SCA to URMA after interim remediation activities in December 2001. 

Site History 

Release Summary: The source of contamination and date of release at the site is unknown. The type of 

waste and the volume of waste released at 200-W-85 are not specified. Therefore, no volume estimates 
can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: The site has been surveyed several times over the years . In September 

2000, the site was mapped using Global Positioning System equipment. A Ground Penetrating Radar 
(GPR) scan was done in February 2005. The GPR scan discovered a disturbed area close to the center of 

the site. Several pieces of buried metal debris were found in the posted area. 

In addition, a site walkdown to verify site conditions was performed on November 1, 2000. Staff 

observed sparse rabbitbrush and grass growing inside the posted area. The vegetation did not appear 

stressed by site conditions, and no soil discoloration was observed. Interim stabilization occurred in 
December 2001. The site was covered with a layer of clean backfill material and down posted from an 

SCA to an URMA. 

Site 200-W-85 was submitted to Waste Information Data System as a Discovery Site on an unspecified 
date. No radiological survey or site characterization information is presented for the site. It is unclear 

when the site was originally posted or the radiological conditions of the site . It is also unclear if the site 
is routinely surveyed or monitored, as no survey results or sample data analyses are provided. If surveys 

do occur, their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 
Waste Information Data System General Summary Report for the 200-W-85 Waste Site. 
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Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Contamination Area Around Light Pole 

Unplanned Release 

U Plant 
200-WA-1 

200-UW-1, 200-MG-1 

Not Specified 

Waste Site Location and Physical Description: The 200-W-86 waste site was an unplanned release 
around an active (in-use) light pole with a street light attached on Bridgeport Avenue, which is a gravel 

road . The site is located northwest of 221-U, and covers an estimated 3.1 m2 (10 ft2) area on each side 
(Figure 1). In December 2001, the utility pole was removed and the area was buried by a layer of clean 

gravel or rock backfill. Following interim remediation work, the site was downposted from Soil 
Contamination Area (SCA) to Underground Radioactive Material Area (URMA). No reference drawing is 

available for this site. 

Waste Site Coordinates: 

E-567327. 70339 

Site Dimensions: 

Site Length : 3.1 m (10.0 ft) 

Site Width : 3.1 m (10.0 ft) 

Site Area: Not specified 

N-135507.21781 

Site Depth: Not specified 
Cover Thickness: Not specified 

Related Site Structure(s): The light pole at the 200-W-86 waste site is associated with electrical utility 

facilities . 

Site Posting: It is not clear when the 200-W -86 waste site was originally posted . The site was 

downposted from SCA to URMA after interim remediation activities in December 2001. 

Site History 

Release Summary: The history, source, and volume of contamination at site 200-W-86 are not known. 
The unplanned release consisted of a small SCA surrounding a power pole. It is unclear what the 

contamination source is at the site, or when the release occurred. The type of waste and the volume of 

waste released at 200-W-86 are not specified. Therefore, no volume estimates can be ascertained for 

this site. 

Volume/Mass Discharged: Unknown. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The 200-W-86 waste site was submitted to Waste Information Data 

System {WIDS) as a Discovery Site in 2000. No radiological surveys are presented for this site, and the 

conditions inside the posted area, and the source of contamination, are not known. 

Interim stabilization work in December 2001 removed the utility pole and buried the site beneath a layer 

of clean backfill material. The area was downposted from a SCA to a URMA following interim work. It is 

unclear if the site is routinely surveyed or monitored, as no survey results or sample data analyses are 

provided for the site. If surveys do occur, their frequency is not specified . 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface, below the stabilization cover. 

References: 
WIDS General Summary Report for the 200-W-86 Waste Site. 
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Site: 200-W-87 

Site Description 

A1ternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Surface Only 

Unplanned Release of Chemical Spur Railroad Track 

Northwest of 221-U Plant 

Unplanned Release 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-MG-2, 200-UW-1 

Not Specified 

Waste Site Location and Physical Description: The 200-W-87 waste site consists of an unplanned 
release on an abandoned railroad track. The site is located roughly 61 m (200 ft) northwest of the 

2714-U Building and T-Hopper yard on the U Plant chemical spur railroad track (Figure 1). A portion of 
the railroad spur was originally posted as a Contamination Area (CA). In December 2001, the area was 

covered with clean backfill material and downposted to an Underground Radioactive Material Area 
(URMA). No reference drawing is available for this site. 

Waste Site Coordinates: 

E-567462.51743 

Site Dimensions: 

Site Length: 36.6 m (120.0 ft) 
Site Width: 9.1 m (30.0 ft) 
Site Area: 333 m2 (3,584 ft 2

) 

N-135291.88241 

Site Depth: Not specified 
Cover Thickness: Not specified 

Note: These are the estimated dimensions based on visual observations. 

Related Site Structure(s): The site is associated with the U Plant chemical spur railroad track. The 200-

W-104 site lies within the limits of 200-W-87. 

Site Posting: The 200-W-87 waste site is currently within the posted zone of the URMA remediation 
stabilization area known as 200-W-136. The URMA was created when the 222-U Building was 
demolished in 2005. The site is a posted CA on the U-Plant chemical spur railroad track. 

Site History 

Release Summary: The railroad spur was used to move chemicals to and from the 21~-U Tank Farm and 

also to transport "T-Hopper" containers. The containers held calcined uranium powder that had 

undergone processing at the 224-U Uranium Trioxide plant. The containers were kept in a fenced area 

west of the 2714-U Building for storage. The URMA signs were erected due to the spur being used to 

park rail cars and engines, not due to the transport and storage of chemicals . 
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The posted CA was submitted to the Waste Information Data System database as a Discovery Site in 

September 2000. No radiological survey could be located to explain the radiological conditions inside 
the posted area. In March 1996, a small train used at the Plutonium-Uranium Extraction (PUREX) 

Railroad cut and tunnel was transferred to this location and was roped off for potential radiation 

concerns. The train remained at the site until it was transported back to the PUREX Facility in 1998. The 

rail cars did not have smearable contamination; however, the site was still posted as a precaution, based 
on the potential of contamination from the engine and railcars . When the railcars were removed, the 

posted status ofthe site was overlooked and the posting was not removed or downposted. 

No waste volume information is available for site 200-W-87. The amount of waste in the "T-Hopper" 
containers and the number of containers stored at the site is not specified. In addition, the volume of 

material transported along the railroad spur during all or part of its operational lifetime is not specified. 

Therefore, no volume estimates can be ascertained for this site. 

Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: A site walkdown of 200-W-87 occurred on November 15, 2000, for site 

verification. Observers noted that some tumbleweeds were growing on the track bed, both inside and 

outside the posted area. Whether the vegetation was removed or not is not specified. 

It is unlikely that any contamination remains in the area. The rail cars were free of any smearable 
contamination. In addition, in December 2001, the area was covered with clean backfill and downposted 

to an URMA. 

No site characterization information is presented for 200-W-87. It is unclear if the site is routinely 

surveyed or monitored, as no survey results or sample data analyses are provided. If surveys do occur, 

their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface): Potential radiological contamination in the 

subsurface, below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the 200-W-87 Waste Site. 
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I Site: 200-W-89 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Surface Only I 

252-U, U Plant Electrical Substation, C8S17 Substation, 

U-Cat Substation 
Foundation 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-UW-1, 200-MW-1 

Not Specified 

Waste Site Location and Physical Description: The 200-W-89 waste site is located near the intersection 

of Beloit and 16th Street in the 200 West Area, east of the 224-U Building (Figure 1). The site is a large, 
posted gravel Underground Radioactive Material Area (URMA) where the 252-U Electrical Substation 

had been located (Figure 2). 

Waste Site Coordinates: 

E-567647.69083 

Site Dimensions: 

Site Length: 30.5 m (100.0 ft) 

Site Width : 30.5 m (100.0 ft) 

Site Area : Not specified 

N-135037 .37563 

Site Depth: Not Specified 
Cover Thickness : Not Specified 

Note: This is the estimated dimensions of the site based on visual observations. 

Related Site Structure(s): The site is associated with the 221-U and the 224-U Buildings. 

Site Posting: Site 200-W-89 is currently within the posted zone of the URMA remediation stabilization 

area known as 200-W-136. The URMA was created when the 222-U Building was demolished in 2005. 

Site History 

Release Summary: Prior to being decommissioned, the 252-U Substation provided electric utility 
support to the 221-U and 224-U Facilities. The 200-W-89 waste site is located where the substation was 
originally located. The site has lingering radioactive contamination confined within the soil, and a posted 

URMA remains after the demolition of the 252-U Substation. Additional contamination was discovered 

inside the Substation in 1994. It is believed the existing metal discoloration and metal contamination 

present at this site occurred overtime from exposure to fallout from the neighboring 224-U stack, 

generated during the Uranium Tri-Oxide Facility operations. Surveys detected cesium-134 and 

cesium-137 contamination, in addition to some barium, cadmium, chrome, and lead contamination . 

Most recently, contaminated rodent feces have been found at the site. 
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Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: In 1994, radiological surveys detected contamination on equipment in 

the Electrical Substation. Direct readings of 5,000 dpm beta/gamma and 3,500 dpm alpha were 
discovered on discolored metal objects. On August 1, 1998, samples of black mastic, gray mastic, 

charcoal disks, metal and ceramic objects, and asbestos fibers were gathered for analytical testing. Tests 
detected cesium-134 and cesium-137 contamination on metal and ceramic items and in the asbestos 

fibers . In addition, varying levels of barium, cadmium, chrome, and lead were detected. No gross alpha 
or beta contamination, nor polychlorinated biphenyls (PCBs) or silver, were detected in the samples. All 

samples were determined to be below regulatory limits for asbestos, except for the black mastic. 

In 1998, the 252-U Substation was deactivated. The site was surface stabilized with a layer of gravel in 

1999 and posted with URMA signs. All the contaminated equipment was sent offsite to Oak Ridge, 

Tennessee, to be recycled except for a single, large transformer. The transformer was posted with Fixed 
Contamination signs and left in place as it was too expensive to remove . A site walkdown on November 

21, 2000, occurred to verify site conditions. Staff noted that the remaining transformer was located in 
the center of the posted area and surrounded with rope and Radioactive Material Area signs. In 2005, 

the transformer was sent to the Environmental Restoration Disposal Facility w ith other material 

associated with the 224-U Facility demolition. 

Following the deactivation of the substation, contaminated mouse droppings were discovered under the 

switch gear and in the soi l. The mouse feces had readings up to 700 cpm. It is unclear if the site is 
routinely surveyed or monitored. If surveys do occur, their frequency is not specified. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

H-2-44511 (drawing), 1973, Area Map 200 West U Plant Facilities, Sh. 68, Rev. 6, Atlantic Richfield 

Hanford Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-89 Waste Site. 
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Source: H-2-44511 , Area Map 200 West U Plant Facilities, Sheet 68. 

Figure 2. Site Detail 
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Site: 200-W-100-PL 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface 

200-W-100-PL; Encased Pipeline from 241-UX-154 to 

241-SX-152 and 241-S-151 Diversion Boxes; Lines 

V762/4853, V503/4700, and VS0S/4701 

Encased Tank Farm Pipeline 

U Plant 
Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: 1970 through 1976 

The scoping summary in Figure 1 provides a summary of the site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization, and other relevant information. 

The scoping summary includes information relevant to the complete length of the 200-W-100-PL 

pipeline. A portion of this waste site within the U Plant area has been segmented into waste site 

200-W-100-PL-X, for inclusion in the 200-WA-1 OU. 200-W-100-PL-X is the portion of the original site 
located within the proposed footprint of the U Plant Canyon Barrier. The balance of the 200-W-100-PL 

site is assigned to the 200-IS-1 OU. Figure 2 provides the limits of the 200-W-100-PL-X waste site 
included in the 200-WA-1 OU. 

References: 

Waste Information Data System General Summary Report for the 200-W-100-PL Waste Site. 
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Site: 200-W-100-PL Area: U Plant Category: Shallow - Subsurface 

Figure 1. 200-W-100-PL Pipeline Scoping Summary (page 1) 
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Site: 200-W-100-PL Area: U Plant Category: Shallow - Subsurface 

Figure 1. 200-W-100-PL Pipeline Scoping Summary – (page 2) 
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Site: 200-W-100-PL Area: U Plant Category: Shallow - Subsurface 

Figure 1. 200-W-100-PL Pipeline Scoping Summary – (page 3) 
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I Site: 200-W-104 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area : 

DOE/RL-2010-49, REV. 0 

Plant: U Plant Category: Shallow-Subsurface I 

200-W-14, 2714-U Building, UO3 Storage Warehouse, 

2714-U Foundation 
Structures and Foundations 

U Plant 
Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: Not applicable 
Service Dates: Unknown start date - 2005 

Waste Site Location and Physical Description: The site was a metal building posted with Contamination 

Area, Radioactive Material Area signs. Figure 1 shows the site location. The 2714-U and 275-UR buildings 

were demolished in 2005. Figure 2 shows the building foundations remaining after the demolit ion . 
The 2714-U foundation is posted with Underground Radioact ive Material Area (URMA) signs (see site 
code 200-W-87) . The buildings were located northwest of the 221-U canyon facility. A minimum of 

15 cm (6 in .) of gravel was placed over the foundation and the area was posted as URMA based on post­
demolition radiological surveys (DOE/RL-2011-04, U Plant Ancillary Facilities Removal Action Report) . 

Waste Site Coordinates: 

E-567484.843082 N-135217.668836 

Site Dimensions: Not specified. 

Related Site Structure(s): 200-W-104 is associated with buildings 2714-U and 275-UR. Both buildings 
were demolished in 2005. 

Site Posting: The site is posed with URMA signs. 

Site History 

Release Summary: The 2714-U Storage Facility was used previously to store material related to the 

uranium trioxide operations occurring in 224-U: two water shield doors and some miscellaneous metal 
piping. The water shield doors were for the Plutonium Finishing Plant and the water had been drained. 

Before being demolished, the main incoming power lines were disconnected at the building and 
contaminated equipment was removed. The doors were locked and bird netting was placed at the 

entrances on both sides of the building for pest control. 

The type of waste and the volume of waste released at 200-W-104 are not specified. Therefore, no 
volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

D-809 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-104 Plant: U Plant Category: Shallow-Subsurface I 
Pore Volume Discharged: Unknown. 

Waste Inventory: Not Available 

Previous Site Characterization 

Site Characterization Summary: A site walkdown was performed in 2000. Visual inspections of the 

post-demolition area confirmed no visible staining or evidence of chemical contamination. The area was 

posted as an URMA based on post-demolition radiological surveys (DOE/RL-2011-04). 

Nature and Extent of Contamination: 

Shallow (0 to 4.6 m (0 to 15 ft] below ground surface (bgs]): Potential radiological contamination in the 

surface and/or subsurface of the foundation. 

References: 
Carter, George J. 2005. Email to Christine Webb; Buildings on WIDS. September. 

DOE/RL-2011-04, 2011, U Plant Ancillary Facilities Removal Action Report, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088389. 

Waste Information Data System General Summary Report for the 200-W-104 Waste Site. 
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Figure 2. 2005 Photo of 200-W-104 Slab 
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I Site: 200-W-1-05-PL 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Intermediate I 

Names: 200-W-105-PL; Encased Lines V375, V376, V382, 

4877, 4851 and 4859/4703, 4878, 4857, 4876, 4702, 4701, 
4700, 4855, 4854, 4860, 4853; Encased Transfer Line 

between 241-UX-154 Diversion Box and 241-TX-155 
Diversion Box and between 241-UX-154 Diversion Box and 

241-WR Vault; Stubbed Lines V389/V839 

Encased Tank Farm Pipeline 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: 1946 through 2005 

The scoping summary in Figure 1 (pages 1 through 5) depicts the site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization, and other relevant information. 

The scoping summary includes information relevant to the complete length ofthe 200-W-105-PL 

pipeline. Portions of this waste site located within the proposed footprint of the U Plant Canyon Barrier 

have been segmented into waste site 200-W-105-PL-X for inclusion in the 200-WA-1 OU . Figure 2 
provides the limits of the 200-W-105-PL-X waste site included in the 200-WA-1 OU. The balance of the 

200-W-105-PL site is assigned to the 200-IS-1 OU. 

References: 

Waste Information Data System General Summary Report for the 200-W-105-PL Waste Site. 
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Site: 200-W-105-PL Area: U Plant Category: Intermediate 

Figure 1. 200-W-105-PL Pipeline Scoping Summary (page 1) 
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Site: 200-W-105-PL Area: U Plant Category: Intermediate 

Figure 1. 200-W-105-PL Pipeline Scoping Summary (page 2) 
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Site: 200-W-105-PL Area: U Plant Category: Intermediate 

Figure 1. 200-W-105-PL Pipeline Scoping Summary (page 3) 
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Site: 200-W-105-PL Area: U Plant Category: Intermediate 

Figure 1. 200-W-105-PL Pipeline Scoping Summary (page 4) 
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Site: 200-W-105-PL Area: U Plant Category: Intermediate 

Figure 1. 200-W-105-PL Pipeline Scoping Summary (page 5) 
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Figure 1. 200.W-105-PL Pipeline Scoping Summary (page 6) 
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I Site: 200-W-136 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface J 

Underground Radioactive Area including 222-U Building 

Foundation, Demolished 203-U Area and Contaminated Soil 

Unplanned Releases, Demolished Buildings 

U Plant 
Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 

Service Dates: 

200-UW-l, 200-MG-2 

1947 to 2005 

Waste Site Location and Physical Description: Site 200-W-136 is located east of the 221-U Canyon 
Building, northeast of 224-U, and southwest of the 291-U exhaust stack. It is west of Beloit Avenue 

(Figure 1). The site is an irregular shaped gravel area consisting of demolished buildings and unplanned 

releases within an Underground Radioactive Material Area (URMA)_. The URMA posted area and gravel 
layer also cover the demolished remains of the 203-U tanks and 272-U Hot Shop and areas of soil 

contamination created during building demolition. No reference drawings are available for this site. 

Site 200-W-136 was created subsequent to demolition of 17 U Plant Ancillary Facilities. Phase I of the 

removal action was completed in 2005 when 11 of the 17 ancillary facilities were demolished in 

accordance with U Plant Ancillary Facilities Removal Action Work Plan, Phase II, Rev. 0 

(DOE/RL-2004-83). Completion of the first phase was documented in U Plant Ancillary Facilities Project 

Status Summary (D&D-28141) . Phase II was completed in 2010 and included demolition of five of the six 

remaining structures. A Tri-Party Agreement (TPA) change notice was prepared that removed the 

2712-U Instrument Building demolition from the scope of this removal action (TPA CN-423, Change 

Notice for Modifying Approved Documents Workplans in Accordance with the Tri-Party Agreement 

Action Plan, Section 9.0, Documentation and Records: DOE/RL-2004-83, U Plant Ancillary Facilities 

Removal Action Work Plan, Phase II, Rev. 0 and Rev. 1}. 

The main building associated with the U Plant Ancillary Facilities is the uranium trioxide (U03) Facility 

(224-U), which was used to convert uranyl nitrate hexahydrate (UNH) solution from the Plutonium­
Uranium Extraction Plant (PUREX) into a solid UO3 powder. The UO3 Facility's processing schedule was 
determined by the PUREX uranium product inventory buildup. The last operating campaign was 

completed in June 1993 and deactivation of the facility began shortly thereafter. 

Table 1 provides a summary of the U Plant Ancillary Facilities demolition. 
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I Site: 200-W-136 Area: U Plant Category: Shallow - Subsurface I 
Table 1. U Plant Ancillary Structure Demolition Summary 

-
Processing (P) 

Structure or Support (S) Demolished in Demolished in 
Identifier Structure Name/Aliases Facility Phase I Phasell 

203-U Uranium Storage Tank Enclosure s ' August 2005 

203-UX Concentrated Uranium Storage Tank s June2010 
Enclosure 

21 1-U Bulk Storage Aqueous Chemical s June 2009 
Make-Up Tanks 

211 -UA Tank Farm s July 2009 

222-U Office Administration Building s May2005 

224-U Uranium Trioxide (UO3) Plant p November 2010 
Concentration Building 

224-UA UO3 Calcination and Loadout Building p November 2010 

272-U Hot Shop and Cold Shop s March2005 

275-UR Metal Storage Building s July2005 

2709-A Change House s January 2005 

27 14-U Warehouse s July 2005 

2715-U Oil Storage Shed s February 2005 

2715-UA Insulator Shop/Adjacent Waste Shed s February 2005 

2716-U Valve Station Shed s February 2005 

2726-U Propane Gas Storage Area s February 2005 

2712-U Instrument Building s • • 
U Plant UO3 Plant Yard-includes miscellaneous s January 2005 
Yard structures found throughout the yard 

• The 2712-U Instrument Building was removed from the scope of this Removal Action through TPA-CN-423. Change 
Notice for Modifying Approved Documents/Workplans In Accordance with the Tri-Party Agreement Action Plan, Section 9. 0, 
Documentation and Records: DOIYRL-2004-83, U Plant Ancillary Facilities Remuval Action Work Plan. Phase II, Rev. O and 
Rev. 1. because the facility is still in use. 

The following describes the U Plant Ancillary Facilities that lie within the 200-W-136 site boundary. 

Figure 2 shows the location of each of the U Plant Ancillary Facilities. 

203-U Uranium Storage Tank Enclosure: The 203-U structure was a 24 by 13 by 1.8 m (80 by 45 by 6 ft) 
concrete basin that contained two UNH storage tanks (Tanks X-1 and X-2) . Each tank had a volume of 

378,541 L (100,000 gal) to store UNH feed. The tanks were constructed of stainless steel and insulated. 

The UNH heel from Tanks X-1 and X-2, which potentially contained organics, was stored in Tank X-36, a 

15,898 L (4,200-gal) stainless steel, insulated tank. Recycled UNH destined for purification at the PUREX 

Facility was stored in Tanks X-37 and X-38 and used in the process condensate neutralization system. 

Tank X-37 was a 45,425 L (12,000-gal) stainless steel insulated tank. Tank X-38 was a 24,605 L (6,500-gal) 
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stainless steel insulated tank. At the time that deactivation and decommissioning (D&D) commenced, 

these tanks were no longer used to store chemicals; all tanks had been flushed and all outside surfaces 

were cleaned as part of the U03 deactivation. 

222-U Office Administration Building: The 222-U Building was a single-story, concrete cinder block 
structure, approximately 687 m2 {7,400 ft2) in area, with fixed contamination under the paint in some of 

the back rooms. The 222-U Building initially was used to provide laboratory support and then modified 
for use as office space for U Plant Complex workers. Areas within the building were posted as 
radiologically contaminated . In addition, the building contained asbestos and other industrial 
contaminants, such as polychlorinated biphenyl ballasts and mercury switches. 

272-U Hot Shop and Cold Shop: The 272-U Building was a metal-sided structure, approximately 418 m2 

{4,500 ft2) in size on a concrete slab, which served as the service and repair shop for plant equipment. 
The 272-U Building was divided into a "hot," radiologically controlled, shop area, with access only 
through the regulated area, and a cold shop area for nonradioactive maintenance. 

2715-U Oil Storage Shed: The 2715-U Building was approximately 18 m2 {192 ft2) in area, constructed of 

steel frame with sheet metal siding on a concrete slab. Solvent and oil were stored in 208 L (55-gal) 
drums on the cold side. Piping provided access to the drums on the hot and cold sides. Both sides 

contained grease and lubrication guns. All unattached furniture, fixtures, and supplies were removed 
during UO3 deactivation. 

2715-UA Insulator Shop/Adjacent Waste Shed: The 2715-UA Building was commonly known as the 
"insulation shop." The building was an insulated sheet metal structure on a concrete slab. The building 
was previously used for storage by painters and thermal insulation installers. 

2716-U Building-Valve Station Shed: The 2716-U Building comprised framed construction with sheet 

metal siding that housed a fire sprinkler riser. The building was approximately 4.2 m2 (45 ft 2
) . During UO3 

deactivation, the sprinkler riser was deactivated. 

2726-U Propane Gas Storage Area: The 2726-U Area comprised framed construction that had been used 
to store propane gas tanks. The building structure and all tanks were removed; all that remains are the 
four concrete tank saddles and some piping risers. 

203-UX Concentrated Uranium Storage Tank Enclosure: The 203-UX Facility was composed of two small 
concrete enclosures. One enclosure contained two filters and Tank X-30 (the 100 percent UNH feed 
storage tank) . Tank X-30 was a 13,627 L (3,600-gal) stainless steel insulated tank. The other enclosure 

contained Tank X-19, which was used as backup for Tank X-30, and Tank X-20, which received filter back 

flush from Tank X-30 filters F-1 and F-2, and from "Luckey" pots used for filter bag cleaning. Tank X-19 

was a 13,627 L (3,600-gal), stainless steel insulated tank. Tank X-20 was a 1,514 L (400-gal), stainless 
steel insulated tank. 
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224-U UO3 Plant Concentration Building: The 224-U Building was a 1,114 m2 (12,000 ft2), multi-storied 
concrete structure. The building was approximately 61 m (200 ft) long, 18 m (60 ft) wide, and 18 m 

(60 ft) tall with approximately 6 m (20 ft) belowgrade. The building was divided along its length by a 
concrete shield wall into a gallery side and a canyon side. The gallery side was a three-story, 

reinforced-concrete, frame structure with a concrete floor and roof slab. Exterior and interior infill walls 
were nonreinforced-concrete blocks. The roof, which was supported by concrete beams, was a flat, 

reinforced-concrete slab. The canyon side of the 224-U Building was constructed of reinforced-concrete 
walls that were three stories in height. The canyon was divided into six cells, with each cell separated by 

a concrete wall. 

224-UA U03 Calcination and Loadout Building: The 224-UA Building was approximately 23 m (75 ft) 
long and 20 m (67 ft) wide. The floor slab and footing were reinforced concrete. Equipment footing and 

supports were reinforced-concrete pier columns with steel I-beam framing. The outside walls consisted 
of insulated, metallic-coated, steel panels. The ground floor consisted of six cells that contained 
calciners. The continuous calciners were located on the second floor of the calciner cells. The five-story 

section of the building located over the loadout room was used to handle the UO3 powder. The tower 
contained two primary bag filters, two cyclones, and a storage bin. The 224-UA Building roof consisted 

of steel panels covered with insulation and built-up roofing material. Numerous pieces of process 
equipment, including the 296-U-2 and 296-U-14 exhausters, were located on the roof. 

Waste Site Coordinates: 

E-567590.25401 

Site Dimensions: 

Site Length : 375 m (1,230 ft) 
Site Width: 160 m (525 ft) 

Site Area: Not Specified 

N-135084.09567 

Site Depth: None 
Cover Thickness : Not Specified 

Note: Estimated dimensions of the irregularly shaped, posted URMA polygon. The dimensions were 
estimated from the map of this waste site. 

Related Site Structure(s): Site 200-W-136 is associated with the U Plant Ancillary Facilities (Table 1). 

Site Posting: Site 200-W-136 is posted with URMA signs. 
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Site History 

Release Summary: The 200-W-136 waste site includes a number of demolished buildings and posted 

unplanned release sites. Demolition, in general, consisted of the following activities: 

• Removing hazardous substances (chemical, radiological, and biological) 

• Removing equipment and miscellaneous piping 

• Dismantling each structure down to the foundation slab 

• Disposing of waste 

After each U Plant Ancillary Facility was demolished, visual and radiological surveys were conducted to 

identify residual chemical and radiological contamination . No chemical contamination was observed at 

any of the U Plant Ancillary Facilities. The following facilities were identified with remaining radiological 

contamination : 

• 203-U Uranium Storage Tank Enclosure 

• 203-UX Concentrated Uranium Storage Tank Enclosure 

• 222-U Office Administration Building 

• 224-U UO3 Plant Concentration Building 

• 224-UA UQ3 Calcination and Loadout Building 

• 272-U Hot Shop and Cold Shop 

The 200-W-136 Site also includes five roof drains associated with the 222-U facility that discharged 

stormwater into the soil through subsurface drains. These sites have been consolidated into the 

200-W-136 waste site. Following are the Waste Information Data System (WIDS) site codes for these 
dra ins : 

• 200-W-107 : 222-U Building Stormwater Runoff; Miscellaneous Stream #685 

• 200-W-108: 222-U Building Stormwater Runoff; Miscellaneous Stream #687 

• 200-W-109: 222-U Building Stormwater Runoff; Miscellaneous Stream #521 

• 200-W-110 : 222-U Building Stormwater Runoff; Miscellaneous Stream #393 

• 200-W-111 : 222-U Building Stormwater Runoff; Miscellaneous Stream #394 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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Previous Site Characterization 

Site Characterization Summary: 

A site walkdown occurred on October 28, 2005, to document site conditions. Observers discovered that 

the 222-U foundation had been covered with gravel and posted with URMA signs. A global positioning 

system survey mapped the site on January 18, 2006. No additional site characterization information is 

presented for 200-W-136. It is unclear whether the site is routinely surveyed or monitored, as no survey 

results or sample data analyses are provided. If surveys do occur, their frequency is not specified. 

Visual observations of site conditions at each of the U Plant Ancillary Facilities were documented in 

visual and radiological surveys performed after demolition, and documented in DOE/RL-2011-04, 

U Plant Ancillary Facilities Removal Action Report. 

Existing borehole location A9798 {shown in Figure 1) is associated with the 216-U-4 and 216-U-4A waste 

sites, and are not considered representative of 200-W-136. 

DOE/RL-88-11, Registration of Hanford site Class V Underground Injection Wells, states the stormwater 

drain is located on the back side of 222-U, on the eastern most corner. A 2003 field walkdown was 

unable to locate a drain structure from the description provided in DOE/RL-88-11. 

Nature and Extent of Contamination: 

Shallow (0 to 4.6 m [Oto 15 ft] below ground surface): Potential radiological contamination at the 

surface and beneath building foundations. 

References: 

DOE/RL-88-11, 1995, Registration of Hanford site Class V Underground Injection Wells, Rev. 1, 
U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/pdf.cfm?accession=E0041825. 

DOE/RL-2004-83, U Plant Ancillary Facilities Removal Action Work Plan, Phase II, Rev. 0 and Rev. 1, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. Rev. 1, 

Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0812290615. 

DOE/RL-2011-04, 2011, U Plant Ancillary Facilities Removal Action Report, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington . Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088389. 

D&D-28141, 2006, U Plant Ancillary Facilities Project Status Summary, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. 

TPA CN-423. Change Notice for Modifying Approved Documents Workplans in Accordance with the 

Tri-Party Agreement Action Plan, Section 9.0, Documentation and Records. 

Waste Information Data System General Summary Report for the 200-W-136 Waste Site. 
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Map dates: 

1/18/2006 = Purple Diagonal black= Buildings/Structures 
6/15/2011 = Blue Diagonal orange= Demolished Buildings/Structures 
11/14/2014 = Green Green = Waste Information Data System Sites 

Figure 3. History of 200-W-136 Site Boundaries and Foundation Locations 
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I Site: 200-W-192-PL 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant I Category: Shallow - Subsurface I 

Names: 200-W-192-PL; Pipeline from 221-U, 222-U and 

224-U to the 207-U Retention Basin; U Plant Process Sewer 

Radioactive Process Sewer 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 
Former OU Assignment: 200-15-1 

Service Dates: 1940s through 1994 

The scoping summary in Figure 1 provides a summary of the site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization, and other relevant information. 

The scoping summary includes information relevant to the complete length of the 200-W-192-PL 

pipeline. Portions of this waste site within the U Plant area have been segmented into waste sites 

200-W-192-PL-X and 200-W-192-A, for inclusion in the 200-WA-1 OU . Figure 2 provides the limits of the 

200-W-192-PL waste site included in the 200-WA-1 OU. 200-W-192-PL-X is the portion of the original 

site located within the proposed footprint of the U Plant Canyon Barrier. 200-W-192-PL-A is the rest of 

the pipeline portions assigned to 200-WA-l. The balance of the 200-W-192-PL site is assigned to the 
200-15-1 OU. 

References: 

Waste Information Data System General Summary Report for the 200-W-192-PL Waste Site. 
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Figure 1. 200-W-192-PL Pipeline Scoping Summary (page 1) 
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Figure 1. 200-W-192-PL Pipeline Scoping Summary (page 2) 
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Site: 200-W-192-PL Area: U Plant Category: Shallow - Subsurface 
 

 

 
ID  =  identification 
ERDF  =  Environmental Restoration Disposal Facility 

Figure 2. 200-W-192-PL-X and 200-W-192-PL-A Pipeline Segments   
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Site: 200-W-193-PL 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface 

Names: 200-W-193-PL; Pipeline from 224-U to 241-U-361 

Settling Tank 

Radioactive Process Sewer 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: 1951 through 1967 

The scoping summary in Figure 1 provides a summary of the site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization, and other relevant information. 

The scoping summary includes information relevant to the complete length of the 200-W-193-PL 

pipeline. Portions of this waste site within the U Plant area have been segmented into waste sites 

200-W-193-PL-X and 200-W-193-A, for inclusion in the 200-WA-1 OU . Figure 2 provides the limits of the 

200-W-193-PL waste site included in the 200-WA-1 OU. 200-W-193-PL-X is the portion of the original 

site located within the proposed footprint of the U Plant Canyon Barrier. 200-W-193-PL-A is the rest of 

the pipeline portions assigned to 200-WA-l. The balance of the 200-W-193-PL site is assigned to the 

200-IS-1 OU. 

No release has been documented along the 200-W-193-PL pipeline. A video camera survey completed in 

the mid-1990s and found the pipeline to be in excellent condition. The video survey and smear sampling 

results do not suggest a subsurface release from the pipeline. The 200-WA-1 Final Pipeline Data Quality 

Objective Meeting on June 2, 2016, with U.S. Environmental Protection Agency), Washington State 

Department of Ecology, and U.S. Department of Energy concluded that sufficient information is available 

for sites 200-W-193-PL-X and 200-W-193-PL-A and no sampling is required . 

References: 
Waste Information Data System General Summary Report for the 200-W-193-PL Waste Site. 
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Figure 1. 200-W-193-PL Pipeline Scoping Summary (page 1) 

D-841



DOE/RL-2010-49, REV. 0 

Site: 200-W-193-PL Area: U Plant Category: Shallow - Subsurface 

Figure 1. 200-W-193-PL Pipeline Scoping Summary (page 2) 
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ID =  identification 
ERDF  =  Environmental Restoration Disposal Facility 

Figure 2. Location of 200-W-193-PL-X and 200-W-193-PL-A Pipeline Segments 
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Site: 200-W-195-PL 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface 

200-W-195-PL; Pipeline from 224-U to 216-U-17 Crib 

Radioactive Process Sewer 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: 1988 through 1994 

The scoping summary in Figure 1 provides a summary of the site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization and other information for the 

200-W-195-PL pipeline. Figure 2 shows the location of 200-W-195-PL. The western-most portion of this 

site lies within the proposed footprint of the U Plant Canyon Barrier. 

No release has been documented along the 200-W-195-PL pipeline. The 200-W-195-PL is a polyethylene 

pipeline that was in service from 1988 to 1994 transferring Uranium Trioxide (UO3) process condensate 

from 224U to the 216-U-17 Crib. As part of the decommissioning of 224U and related 224-U-CNT 

Condensate Neutralization Tank, the piping was cut off at grade, plugged with grout, and inspected. No 

anomalous solids or liquids were identified. In 1990, an investigation into the UO3 Facility process 

condensate concluded it was not a dangerous waste. 

References: 

Waste Information Data System General Summary Report for the 200-W-195-PL Waste Site. 
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Figure 1. 200-W-195-PL Pipeline Scoping Summary (page 1) 
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Figure 1. 200-W-195-PL Pipeline Scoping Summary (page 2) 
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Figure 2. Location of 200-W-195-PL 
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j Site: 200-W-239 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Plant: U Plant Category: Shallow - Subsurface I 

11-U and 211-UA Potential Asbestos in Soil; Post Remediation 

Underground Radioactive Material Area {URMA) 

Unplanned Release 

200W 
Current Operable Unit (OU) Assignment: 200-WA-1 
Former OU Assignment: Not Assigned 

Service Dates: Not Applicable 

Waste Site location and Physical Description: 200-W-239 is located on the northwest side of 221-U, 
west of Beloit Ave., and north of 16th Street {Figure 1). The waste site was originally an irregularly 

shaped, posted URMA that was defined after the 211-A and 211-UA tank farms were demolished in 
2009. Following demolition, 7.6 to 15.2 cm (3 to 6 in .) of surface material was removed prior to applying 

a gravel cap. 

Waste Site Coordinates: 

E-567542.880331 N-135241.090259 

Related Site Structures: The demolished tank farm and resulting URMA are associated with 221-U, 
221-U :1, and 221-U:2. 

Site Dimensions: 

Site Length: 81 m {266 ft) Site Width: 71 m {233 ft) 
Note : Site is irregularly shaped. Dimensions are for the largest extents. 

Site Posting: A site visit by the Waste Information Data System (WIDS) and Environmental Compliance 

Office team in September 2012 found that the radiological posting had been removed for 200-W-239. 
A larger URMA was posted that encompasses many WIDS sites, including 200-W-239. As of May 2016, 
the 200-W-239 waste site is separately marked but labeled with only "Potential Asbestos in Soil" signs. 

Associated Sites: UPR-200-W-118. 

Site History 

Release Summary: The aboveground features of the 211-U Tank Farm were removed in 2009. 

The 211-U-Tank Farm was a bulk liquid storage area, consisting of nine aboveground storage tanks. 

The-tanks were located on the west side of the 221-U building. Six tanks were horizontal tanks 

(2.7 m [8.9 ft] in diameter, 11 m [36 ft] long). Of the horizontal tanks, three were sodium hydroxide 

storage tanks, one was a demineralized water storage tank, and two were considered spare tanks. 
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200-W-239 had three vertical tanks (3 m (9 .8 ft] in diameter, 4.2 m (13.8 ft] high). Of the vertical tanks, 

one was a demineralized water storage tank and two were chemical make-up tanks. 

Bulk liquid was transferred to the 211-U tanks from rail cars or trucks, which included " reclaimed" nitric 
acid from uranyl nitrate after the uranium was removed from REDOX and PUREX. The slightly radioactive 
nitric acid was stored in 211-UA tanks. The reclaimed nitric acid was recycled to REDOX and PUREX by 

pumping it through underground pipes into an acid pump pit, and then into railcars. Some leakage was 
associated with the pumping process and caused low level radioactive contamination in that area. 

During the 211-U and 211-UA tank farm demolition, the underground acid pipeline trenches were filled 
with scaffolding, buried, and left in place. The acid pipelines are asbestos insulated pipes and most likely 
contain extremely low levels of beta or gamma contamination (i.e., <2,000 to 3,000 dpm). 

The reclaimed nitric acid storage was moved from 211-UA to a holding tank within the 224-U Facility in 

the 1980s and the railcar unloading platform was abandoned. Some residual acid and wastewater, 
contaminated above crib release limits, continued to be stored in the 211-UA tanks. All the acid and 

wastewater was removed from the tanks prior to being transitioned to the new Environmental 
Restoration Contractor in 1994. Although the tanks were emptied, the acid pump pit and underground 
pipelines had not been flushed . Leaking valves and seals and residual contamination in the pump pit 

caused low level radioactive contamination to spread around the tanks and railcar unloading platform. 

The area was posted as a Contamination Area again in the early 1990s and is site UPR-200-W-118. 
The lines and pump pit were flushed in 1998 and the surface contamination was covered with gravel. 

The area was changed to an URMA. 

The aboveground features of the 211-UA (alias 211-AU) Tank Farm were removed in 2009. The 

211-UA-Tank Farm consisted of 16 aboveground storage tanks, 13 that had a capacity of 380,000 L 

(100,000 gal) each. The tanks were located on the west side of the 221-U building. Nine of these tanks 
were nitric acid storage tanks and four were sodium hydroxide storage tanks. Three smaller tanks (2.7 m 
[8.9 ft) in diameter and 2.7 m (8.9 ft) tall) were nitric acid sample tanks. 

The type of waste and the volume of waste released at 200-W-239 are not specified. Therefore, no 

volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: Determination of potential asbestos-containing material (ACM) left in 

place and abated during demolition is based on a Quality Assurance review of project documentation 
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and interviews with activity personnel. An asbestos site walkdown was performed in February 2012 with 

no visible ACM being noted. 

Post-demolition visual inspections of the 211-UA Tank Farm identified a thin coating of a white powdery 
substance in an area approximately 15 by 45 cm (6 by 18 in.) where Tank 324 was located. The 

substance was investigated and identified to be sodium hydroxide, the same substance was discovered 
in Tank 324. The sodium hydroxide was cleaned up and properly disposed. The radiological surveys 

performed periodically throughout the demolition of the 211-U and 211-UA Tank Farm areas detected 
no contamination. The area was posted as a Radioactive Materials Area/Radiological Buffer Area 

(RMA/RBA) prior to the start of demolition activities. Post-demolition, the 211-U and 211-UA Tank Farm 
areas were covered with gravel. A final radiological survey conducted on July 30, 2009, did not detect 

area contamination. As a result of the final survey, the area of the 211-U Bulk Storage Aqueous Chemical 

Make-Up Tanks and 211-UA Tank Farm was down-posted from an RBA to a URMA. 

In June 2011, the URMA was surveyed using Global Positioning System. The coordinates were used to 
map the boundary of the waste site. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): Potential radiological contamination at the 
surface. 

References: 

BHl-01628, 2002, Final Report/or Interim Stabilization of 211-U and 211-UA Contamination Areas, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

DOE/RL-2011-04, 2011, U Plant Ancillary facilities removal Action Report, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088389. 
H-2-40695 (drawing), 1953, Piping - Equipment Arrangement of Chemical Storage Tank Farm - Plan, 

Rev. 2, General Electric Company, Richland, Washington. 

Personal communication, 2016, "200-W-239 vs UPR-200-W-118 Mapping" Sherman, C.D. 2002. 

Waste Information Data System General Summary Report for the 200-W-239 Waste Site. 

Zinsli, L. to T. Dye et al., CH2M HILL Plateau Remediation Company, Richland, Washington, May. 
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Site: 200-W-239 Plant: U Plant Category: Shallow - Subsurface 

Source: DOE/RL-20 11-04, 201 1, U Plant Ancilla,y fl1cilities removal Action Report. 

Figure 3. Historic Photo of 200-W-239 
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I Site: 200-W-243 Plant: U Plant Category: Shallow - Surface Only I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Lead Slag near 2727-WA Sodium Storage Building 

Dumping Area 

200W 

200-WA-1 

Not applicable 

Unknown 

Waste Site Location and Physical Description: The 200-W-243 waste site consists of scattered 

fragments of lead slag in gravel and soil. The lead slag area is along an unnamed gavel access road near a 

railroad track, north of 16th Street and the 2727-WA sodium storage building (Figures 1 and 2) . After the 

discovery of the lead pieces in October 2011, a decision was made to close the gravel road to vehicle 

traffic. 

Waste Site Coordinates: 

Site Dimensions: 

Site Length (estimated): 60.9 m (200 ft) Site Width (estimated): 30.5 m (100 ft) 

Related Site Structures: No structures are associated with 200-W-243. 

Site Posting: It is unclear if the site is posted. 

Site History 

Release Summary: The small pieces of lead may be "drips" of lead from old welding operations that 
were done many years ago, perhaps in the late 1940s or 1950s. A discarded welding rod was found in 

this area. The site was formerly used as a repair area. 

The levels of contamination present in the soil are not specified. In addition, the depth of contaminated 

soil is not specified. As the total volume of contamination present is not available, no volume estimates 
can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 
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I Site: 200-W-243 Plant: U Plant Category: Shallow - Surface Only I 

Previous Site Characterization 

Site Characterization Summary: A survey conducted on October 5, 2011, found material that appeared 

to be lead pieces. On October 6, 2011, a follow-on survey determined that the found material was small 
lead drippings. It is unclear if the site is routinely surveyed or monitored, as no survey results or sample 

data analyses are provided. If surveys do occur, their frequency is not specified. In addition, it is unclear 
if any remediation work has occurred at this site . 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m (0 to 15 ft] below ground surface [bgs]): Potential lead contamination at the 
surface. 

References: 

NA-1205181128, Williams, Joel F Jr. Finding on lead issue identified in the 200 West area near 
2727-WA-Sodium Storage Area (October 2011). 

NA-1205181130, Williams, Joel F Jr. Initial site visit requesting site be added to WIDS (October 2011) . 

Waste Information Data System General Summary Report for the 200-W-43 Waste Site. 
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I Site: 200-W-243 Plant: U Plant Category: Shallow - Surface Only I 
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Site: 200-W-243 Plant: U Plant Category: Shallow – Surface Only 
 

 

Source: NA-1205181130, Williams, Joel F Jr. Initial site visit requesting site be added to WIDS.   

Figure 2. Site Map for 200-W-243  
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I Site: 200-W-244-PL I Area: U Plant Category: Shallow Subsurface I 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Service Dates: 

200-W-244-PL; Encased Pipelines from 221-U Canyon 

Building to 241-WR Vault; Lines 4705, 4707, 4709, 4711, 

4861,4871 

Encased Transfer Piping 

U Plant 

200-WA-1 

200-IS-1 

Unknown 

Waste Site Location and Physical Description: The 244-W-244-PL waste site is a grouping of six pipelines 

in a concrete encasement. Four lines connect to Section 3 of the 221-U canyon. Two lines connect to 

Section 4 of the 221-U canyon. All six lines also connect to the 241-WR Vault. The encased pipeline is 

located on the east side of the 221-U Facility, west of Beloit Ave. (Figure 1). 

Waste Site Coordinates: 

Site Dimensions: 

Site Length : 110 m (360 ft) (estimated from Figure 1) 

Diameter: 0.09 m (3 .5 in .) outside diameter (H-2-40075, Piping-Underground Process 241-WR Area -

Plan) 

Related Site Structure(s): 221-U canyon, 241-WR Vault, and 200-W-248-PL. 

Site History 

Release Summary: The 241-WR Vault received uranium and thorium slurry solutions (via underground 

encased pipelines) from the single-shell tanks and prepared the waste to be fed into 221-U Facility to 

extract the uranium and thorium. The 241-WR vault added chemicals and adjusted the pH before it was 

transferred to the 221-U canyon to be processed through the tributyl phosphate extraction columns. 

The 241-WR Vault (Tank 241-WR-001) also received neutralized waste from the 221-U extraction 
process (via underground encased pipelines) and stored it until it was transferred back to the tank farms 
via the 241-UX-154 Diversion Box. 

Volume Discharged: No release has been document or is suspected. 

Pore Volume Discharged: Not applicable. 
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I Site: 200-W-244-PL I Area: U Plant Category: Shallow Subsurface I 

Previous Site Characterization 

Site Characterization Summary: No site characterization has been performed. 

Nature and Extent of Contamination: No release has been document or is suspected. 

References: 

H-2-40075 (drawing), 1952, Piping-Underground Process 241 -WR Area - Plan, Rev. 3, General Electric 
Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-244-PL Waste Site. 
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I Site: 200-W-244-PL I Area: U Plant Category: Shallow Subsurface I 
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I Site: 200-W-248-PL Area: U Plant Category: Shallow, Subsurface I 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

200-W-248-PL; Direct Buried lines from 241-UX-154 to 

200-W-244-PL and 241-WR Vault; Line Numbers 4866, 4976, 

and 4977 

Direct Buried Tank Farm Pipeline 

U Plant 

200-WA-1 

200-15-1 

Unknown 

Waste Site Location and Physical Description: The 200-W-248-PL waste site is comprised of three 

underground, stainless steel pipelines buried in the same soil trench . Three stainless steel pipelines 

(lines 4866, 4976, and 4977) exit the north side of the 241-UX-154 Diversion Box. The three lines extend 

northward, buried in a single soil trench . They connect into the 200-W-244-PL concrete encasement 

near the south wall of the 241-WR Vault . The three direct buried pipelines are located on the east side 

of the 221-U Building (Figure 1). 

Waste Site Coordinates: 

Site Dimensions: 

Site Length: 150 m (500 ft) (Estimated from Figure 1) 

Diameter: 0.09 and 0.10 m (3 .5 and 4 in.) outside diameter (H-2-40075 Piping-Underground Process 

241-WR Area - Plan) 

Related Site Structure(s): 241-UX-154 Diversion Box, 241-WR Vault, and 200-W-244-PL 

Site History 

Release Summary: The 241-WR Vault received uranium and thorium slurry solutions (via underground 
encased pipelines) from the single shell tanks and prepared the waste to be fed into 221-U facility to 

extract the uranium and thorium. The 241-WR Vault added chemicals and adjusted the pH before it was 

transferred to the 221-U canyon to be processed through the tributyl phosphate extraction columns. 

The 241-WR Vault (Tank 241-WR-001) also received neutralized waste from the 221-U extraction 

process (via underground encased pipelines) and stored it until it was transferred back to the Tank 

Farms via the 241-UX-154 Diversion Box. 

Volume Discharged: No release has been document or is suspected . 

Pore Volume Discharged: Not appl icable. 
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J Site: 200-W-248-PL Area: U Plant Category: Shallow, Subsurface I 

Previous Site Characterization 

Site Characterization Summary: No site characterization has been performed. 

Nature and Extent of Contamination: No release has been document or is suspected. 

References: 

H-2-40075 (drawing), 1952, Piping-Underground Process 241 -WR Area - Plan, Rev. 3, General Electric 
Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 200-W-248-PL Waste Site. 
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I Site: 200-W-248-PL Area: U Plant Category: Shallow, Subsurface I 
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I Site: 207-U 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Plant: U Plant 

207-U Retention Basin 

Retention Basin 
U Plant 

Current Operable Unit {OU} Assignment: 200-WA-1 

Former OU Assignment: 200-UP-2 

Service Dates: 1952-2015 

Category: Intermediate I 

Waste Site Location and Physical Description: The 207-U waste site is located inside 200 West Area, 

near the corner of 16th St and Camden Ave (Figure 1). It is west of 221-U Building, north of 16th Street, 

and east of the 241-U Tank Farm. 

The basin is a concrete basin divided into two equal halves, with a total capacity of 3. 785E+06 L 
(1E+06 gal), with each half of the basin lined with plastic (Figure 2) and posted as a Contamination Area . 

The bottom dimensions for each basin are 32 by 32 m (106 by 106 ft), with total overall dimensions at 

the top ledge 75 by 38 m (246 by 123 ft) (Figure 3), and 2 m (6.5 ft) deep. There is an inlet structure on 

the east and an outlet structure on the west side, both outside of the basins. Each basin has a 0.9 by 0.9 

m (3 by 3 ft) sump. There is also a sampler cabinet and a sample vault on the east side ofthe basins near 

the inlet structure. 

There are two unplanned release sites (UPR-200-W-111 and UPR-200-W-112) adjacent to the basin, 

where sludge from the basin was removed and buried. These burial sites are located within 3 m (10 ft) 
of the basin on the north side and on the south side, near the western corners. An unused sampler 

cabinet is located on the east side of the basin, as well as a sample vault that is a confined space. 

During the Uranium Trioxide (UO3) facility deactivation, the trench that runs between 224-UA and 

224-U was tied into the 207-U Retention Basin pipeline to route the stormwater buildup from the 
contaminated zones on the backside of the facility to the 207-U basins for solar evaporation. The basin 

outlets have been isolated with concrete. The stormwater accumulating in the basin is allowed to 

evaporate. The Hanford Operational Environmental Monitoring Program will continue to monitor the air 
and soil in the vicinity of the basins to meet requirements stated in 40 CFR 61, "National Emission 

Standards for Hazardous Air Pollutants," for monitoring of diffuse and fugitive sources. 

Originally, the basin received chemical sewer waste from the 221-U Building and cooling water from the 

224-U Building. The water was held in the basin, sampled, and then discharged to the 216-U-10 Pond via 

the 216-U-14 Ditch. For several years, the basin received stormwater runoff from the 224-U building and 

grounds. The outlet was plugged so that the basins would serve as an evaporation pond for the 

stormwater it received. During the U Plant Deactivation Project, manholes in two process sewer 

pipelines (200-W-84-PL and 200-W-192-PL) were filled with grout to isolate U Plant and 224-U from the 

retention basin . This also eliminated the flow of stormwater to the basin, rendering it inactive. 
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I Site: 207-U 

Waste Site Coordinates: (Approximate) 

E-566977.7 

Site Dimensions: 

Site Length : 75.0 m (246 ft) 

Site Width: 37.5 m (123 ft) 

Area : 2,812.5 m2 (30,258 ft2) 

Plant: U Plant 

N-135040.9 

Site Depth : 1.98 m (6.5 ft) 

Note: These are the overall dimensions of the Site and include both basins. 

Category: Intermediate I 

Related Site Structure(s) : There is an inlet structure on the east and an outlet structure on the west 

side, on the outside ofthe basins. Each basin has a 0.9 m2 (3 ft2
) sump. There is also a sampler cabinet 

and a sample vault on the east side of the basins near the inlet structure. The chemical sewer pipeline 

that fed the basin is site code 200-W-192-PL. The outlet pipe to the 216-U-14 Ditch is site code 
200-W-222-PL. 

Site Posting: 

Site History 

Release Summary: Occurrence Report 86-46 states that on August 6, 1986, 2,365 L (625 gal) of recovered 
nitric acid, containing 39 kg (86 lb) of uranium was discharged though the chemical sewer to the 207-U 

Retention Basin. Prior to the discovery of the release, the outlet valves on the retention basin were open 

to the 216-U-14 Ditch. The acid released to the ditch was greatly diluted with the 1,135.6 L (300 gal) per 
minute flow of cooling water from the 224-U facility being processed through the chemical sewer system. 

The Hanford Site Waste Management Units Report (DOE-RL 1987) reported different release values. It 
states that approximately 3,000 L (796 gal) of SO percent reprocessed nitric acid was released to the 

basin and subsequently to 216-U-14 Ditch. The total release to the environment consisted of 

approximately 102,000 kg (225,000 lb) of corrosive solution (pH less than 2.0) and 45.4 kg (100 lb) of 

uranium. 

Until 1972, the unit received steam condensate and cooling water from 224-U Building and chemical 
sewer waste from the 221-U Building. After 1972, the unit has received only cooling water from 

224-U Building. The basin was temporarily replaced by 216-U-16 Crib (1984 through 1986), but was 

reactivated when 216-U-16 Crib was taken out of service. The effluent from the basin was discharged to 

the 216-U-10 Pond via the 216-U-14 Ditch until the basin outlet was plugged in 1994. The basin later 

received stormwater runoff from the 224-U Building area. The water was directed to a plastic lined 

portion of the basin and allowed to evaporate. 

Contradictory information on the waste discharged after 1972 (cooling water or stormwater) and on the 

quantity of nitric acid and uranium discharged in 1986 (2,365.8 or 3,013.2 L (625 or 796 gal] and 39 or 

45.3 kg (86 or 100 lb], respectively) is given in historical documents. The waste quantity is unverified by 

historical documents. There is a contradiction in the start of service dates (1952 and 1962) given in 
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I Site: 207-U Plant: U Plant Category: Intermediate I 
historical documents. Information about the radiation survey conducted in 1997, including the 

equipment or method used, measured contaminants, and results are unverified by historical documents. 

Volume/Mass Discharged: Not available. 

Pore Volume Discharged: Not available. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: A radiation survey of the interior of the basin was done in 1997. No 

removable (smearable) contamination was identified during this survey. 

Nature and Extent of Contamination: 

The nature and extent of contamination released from the 207-U Retention Basin is unknown. 

The condition of the concrete basin is unknown, and cannot be readily inspected due to the liner, and 

the leakage rate through the concrete basins cannot be reliably estimated. 

References: 

40 CFR 61, "National Emission Standards for Hazardous Air Pollutants," Code of Federal Regulations. 

Available at: http://www.gpo.gov/fdsys/pkg/CFR-2010-title40-vol8/xml/CFR-2010-title40-

vol8-part61.xml. 

DOE-RL, 1987, Hanford Site Waste Management Units Report, U.S. Department of Energy, Richland 

Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=E0004690 

Waste Information Data System General Summary Report for the 207-U Waste Site. 

W-73975 (drawing), 1976, Bldg. 207-T, U, B Retention Basins Arrangements, Sh. 1, Rev. 3, Hanford 
Engineer Works, Richland, Washington. 
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I Site: 207-U Plant: U Plant Category: Intermediate I 

Figure 2. 2004 207-U Waste Site Photo 
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Site: 207-U Plant: U Plant Category: Intermediate 
 

 

Source: W-73975, Bldg. 207-T, U, B Retention Basins Arrangements. 
Note: Produced from the best available copy. 

Figure 3. 207-U Construction Drawing 

D-874



DOE/RL-2010-49, REV. 0 

J Site: 216-U-1 &2 Area: U Plant 

Site Description 

Site Type: Crib 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

U Plant Area 
200-WA-1 
200-UW-1 

1951 to 1967 

Former OU Assignment: 

Service Dates: 

Category: Deep I 

Waste Site Location and Physical Description: The cribs are located north of 16th Street, west of 221-U, 

and east of the 207-U Retention Basin (see Figure 1). The cribs are two wooden structures (see Figure 2) 

that received overflow from the 241-U-361 Settling Tank via pipeline 200-W-194-PL. The crib area has 

been surface stabilized with clean soil. 

Waste Site Coordinates: 

Lon-567254.32799 

Site Dimensions: 

Site Length: 27.13 m (89 ft) 
Site Width: 8.53 m (28 ft) 
Site Area: 231 m2 (2,492 ft2

) 

Lat-135001. 76302 

Site Depth: 6.1 m (20 ft) 
Cover Thickness: 45 to 61 cm (18 to 24 in.) 

Related Site Structure(s): The cribs are associated with the 241-U-361 Settling Tank and pipeline 
200-W-194-PL. 

Site Posting: The Site is delineated with posts and chain with Cave-In Potential signs and is located in a 

common Underground Radioactive Material Area. 

?ite History 

Release Summary: The cribs received approximately l.59E+07 L (4.2E+06 gal) of process liquid waste 

overflow from the 216-U-361 Settling Tank. From March 1952 to June 1957, the tank received cell 

drainage from Tank 5-6 in the 221-U Building and waste from the 224-U Building until the Uranium 
Recovery process operations shut down in 1957. From June 1957 to July 1957, the site received waste 

from the 224-U Building and contaminated solvent from the 276-U Settling Tank Solvent Storage area. 
From July 1957 through May 1967, the 216-U-1&2 Cribs received waste from the 224-U Building and 

equipment decontamination waste and reclamation waste from the Chemical Processing Division 

Services Operations in the 221-U Building canyon. The waste is low in salt and is neutral to basic. 

DOE/RL-2003-23 reports that 1,200,000 kg (2,645,547 lb) of nitrate was discharged to the 216-U-1&2 

Cribs. A detailed summary of the waste discharge to the cribs are shown in Figure 3. 

Volume Discharged 1: l.59E+07 L (4.2E+06 gal) 
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I Site: 216-U-1 &2 Area: U Plant Category: Deep I 
Pore Volume Discharged: l.59E+07 L/ (238 ft x 288 ft2 

/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 27 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-1&2 Waste Site 

Contaminant Mass Discharged 

Pu 43 g 

Beta 1,200 Ci 

Sr-90 5 Ci 

Ru-160 500 Ci 

Cs-137 10 Ci 

Co-60 <0.1 Ci 

u 4,000 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Vo lume II. 

Previous Site Characterization 

Site Characterization Summary: Surface radiological surveys were performed in 1993 at the overlying 

UPR-200-W-19 site. A large portion of the surface above the cribs could not be surveyed. Surface soil 
surveys showed minor areas of low-level contamination. These areas were generally associated with 

areas presently posted as Soil Contamination Areas. 

In 1993, three characterization boreholes (299-W19-95 / A7791, 299-W19-96 /A9797, and 
299-W19-97 / A7792) were drilled near the 216-U-1&2 Cribs. Borehole sediment sample and surface soil 

samples were collected and analyzed. 

• Borehole (299-W 19-96/A9797) was advanced near center of the U-1 crib and soil samples collected 
to 53.6 m (176 ft) below ground surface (bgs) . This borehole did not extend to groundwater 

(approximately 78.6 m [258 ft] bgs) . Soil samples showed two depth intervals high in soil 

contamination . The first interval was below the crib bottom, generally 6 to 12 m (20 to 40 ft) bgs. 

The maximum concentrations of americium-241 (33 pCi/g), cobalt-60 (10.6 pCi/g), cesium-137 

(1.7E6 pCi/g), strontium-90 (2.4E6 pCi/g), uranium-233/234 (1,400 pCi/g), and uranium-238 

(1,500 pCi/g) were detected either at the bottom ofthe crib (6.25 m [20.5 ft] bgs) or at the bottom 

of this first contamination interval (12.3 m [40.5 ft] bgs). The next depth found to be high in 

contamination was the top of the caliche layer (at roughly 52 m [170 ft] bgs, where uranium 
isotopes were seen to increase in concentration when compared to the vadose zone above this 

layer. The uranium-233/234 concentration at the caliche layer was 32 pCi/g, the uranium-235 
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J Site: 216-U-1 &2 Area: U Plant Category: Deep I 

concentration was 2.2 pCi/g, and the uranium-238 concentration was 32 pCi/g. Between the zone 

directly beneath the crib and the top of the caliche layer, radiological contaminants were detected, 

but at levels generally at or near background. Radionuclide logging system data show six man-made 

radionuclides (cesium-137, cobalt-60, europium-152, europium-154, and uranium-235, -238) . 

• Boreholes (299-W19-95 / A7791 and 299-W19-97 / A7792) were advanced 64 m (210 ft) southeast 

and 45.7 m (150 ft) northeast of the cribs, respectively, to evaluate lateral migration along the 

caliche layer at 51.8 m (170 ft) bgs. Sediment samples from these boreholes show maximum 

concentrations for uranium isotopes (uranium-238 at 1.3 pCi/g and uranium-233/234 at 2.4 pCi/g) in 

these boreholes at the caliche layer. Radionuclide logging detected cesium-137 (maximum 20 pCi/g) 

in the top 2.3 m (7 .5 ft) of the vadose zone. 

• An in-line camera survey was done of the stainless steel pipeline connecting 224-U to the 216-U-1&2 

Cribs and the pipeline was found to be intact. 

On September 29, 2004, contaminated tumbleweeds were found in the 216-U-1&2 Underground 

Radioactive Material Area, with maximum contamination level of 198,000 d/m. Due to the cave-in 

potential, only the perimeter of the cribs is radiologically surveyed annually. 

In 2004 and 2005, nine auger boreholes (C4705 through C4713) were installed to approximately 13.7 m 

(45 ft) bgs and soil samples collected at the bottom of each borehole. At one of these locations, samples 

were also collected at 3, 9.1, and 10.7 m (10, 30, and 35 ft) bgs. The soil samples were analyzed for: 

technetiam-99, nitrogen as nitrate/nitrite, mercury, cadmium, uranium (metal), U-235, U-238, 

antimony, and arsenic and other Inductively Coupled Plasma-Mass Spectrometer metals (barium, 

chromium [total], cobalt, copper, lead, manganese, selenium, silver, stront ium, thallium, titanium, 

vanadium, and zinc) . Geophysical logging (GPL) was completed at six direct push boreholes installed 

within 30.5 m ( 100 ft) of the cribs to 15.2 to 18.3 m (SO to 60 ft) bgs (C4201 to C4208) and at one well 

installed 24.4 m (80 ft) south of the cribs to 7605 m (251 ft) bgs (299-W19-15/A4947). GPL was completed 

at two locations within the cribs (299-W19-72 / A7772 and 299-W19-73 / A7773) to 22.9 m (75 ft) bgs. 

Borehole and data summaries are presented in Tables 2 through 6. Figure 1 shows borehole locations. 

Groundwater wells associated with 216-U-l/-2 Crib (299-W19-3, 299-W19-9, and 299-W19-11) had 

detections above drinking water standards for carbon tetrachloride (CTET), nitrate, and radionuclides 

(iodine-129, strontium-90, technetium-99, tritium, and uranium). CTET concentrations ranged from 

36 µg/L in 1987 to as high as 1,100 µg/L in 2000 and was last measured at 570 µg/L in 2004. Nitrate 

concentrations were first measured at 260,000 µg/L in 1958, were as high as 2.29 million µg/L in 1984 

and were last measured at 81,500 µg/L in 2004. For radionuclides, iodine-129 was 32.9 and 1.23 pCi/L in 

1987 and when last measured in 2004, respectively . Strontium-90 ranged from 70 pCi/L in 1960, was as 

high as 230 pCi/L in 1979, and was last detected at 0.252 pCi/L in 1994. Technetium -99 was highest 

upon initial measurement in 1987 at 3,200 pCi/L and was last measured at 760 pCi/L in 2004. Upon 

initial measurement, tritium was 73,000 pCi/L in 1975 (highest concentration measured) and was last 

measured at 322 pCi/L in 2001. Uranium was 10,800 µg/L in 1985, was as high as 24,700 µg/L in 1986, 

and was last measured at 18 µg/L in 2004. Cesium-137 results (non-detect to 8.25 pCi/L) were below the 

drinking water standard . 
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Table 2. Borehole Summary for the 216-U-1&2 Waste Site 

Depth 
Year Borehole/Well ID Location With Respect to Site (ft) 

1993 299-W 19-96 I A9797 Inside U1 Crib 0-176 (GPL) 
4 - 177 (17 soi l samples) 

1993 299-W19-97 I A7792 Outside - 150 ft northeast of 0 - 177 (GPL) 
U1 Crib (12 soi l samples) 

1993 299-W19-95 I A7791 Outside - 210 ft southeast of 0-177 (GPL) 
U1 Crib (12 soi l samples) 

2005 299-W19-72 I A7772 Inside U1 Crib 1 - 74 (GPL) 

2005 299-W19-73 I A7773 Inside U2 Crib 1 - 74 (GPL) 

2004 C4201 Outside - 25 ft north ofUl Crib 0.5 - 48 .9 (GPL) 

2004 C4203 Outside - 30 ft south ofUl Crib 0 - 49 (GPL) 

2004 C4204 Outside - 20 ft west ofU2 Crib 1 - 49.1 (GPL) 

2004 C4205 Outside - 45 ft north ofUl Crib 0.5 - 48.9 (GPL) 

2004 C4207 Outside - 45 ft south ofUl Crib 0.5 - 48.7 (GPL) 

2004 C4208 Outside - 40 ft west ofU2 Crib 0 - 49.4 (GPL) 

2005 C4705 Outside - 225 ft east ofUl Crib 44 - 45.5 (1 soil sample) 

2005 C4706 Outside - 125 ft east ofUl Crib 42 - 43.5 (1 soi l sample) 

2005 C4707 Outside - 220 ft southeast of 44 - 45.5 (1 soil sample) 
Ul Crib 

2005 C4708 Outside - I 80 ft south ofUl Crib 44 - 45 .5 (1 soi l sample) 

2005 C4709 Outside - 190 ft southwest of 46.5 - 48 {I soil sample) 
U2 Crib 

2005 C4710 Outside - 45 ft west ofU2 Crib 44.5 - 46 (1 so il sample) 

2005 C47 11 Outside - 250 ft west ofU2 Crib 44 - 45.5 (1 soi l sample) 

2005 C4712 Outside - 90 ft northwest ofU2 Crib 10 - 43.5 (4 soil samples) 

2005 C47 13 Outside - 80 ft northwest ofUl Crib 40 - 41.5 (1 soil sample) 

2004 C4548 Outside - 75 ft south ofUl Crib 0- 59.6 (GPL) 

2004 C4549 Outside - 110 ft southwest of 0.5 - 49 .6 (GPL) 
U2 Crib 

2004 C4550 Outside - 80 ft north of Ul Crib 0 - 49 .1 (GPL) 

D-878 



DOE/RL-2010-49, REV. 0 

I Site: 216-U-1&2 Area: U Plant Category: Deep I 

Table 2. Borehole Summary for the 216-U-1&2 Waste Site 

Year Borehole/Well ID Location With Respect to Site 

2004 299-W19-15 I A4947 Outside - 80 ft southwest of 

GPL = geophysical log 

ID = identificat ion 

DPT Casing/Wen 
Number 

C4201 

C4203 

C4204 

04205 

C4207 

C4208 

U1 Crib 

Table 3. 2004 Geophysical Logging Results 
-

C.Slurn-137 Uranlurn-2381Uranlum-23 
5 

1.5 to 6.5 ft: 0.3 to 20.8 U-238: 35.5 to 44.5 fl, 22 
pCVg (ma,c at 2.5 ft) to 155 pCllg (max •t 

30.5 to 40.5 ft: 0.4 to 60 
413.5 ft) 

pCllg (ma,c at 31.5 ft) No U.235 detected 

0 ft: 0.556 pCVg U-238: 31 to 46 ft (max or 
30 to 39 ft: 0.3 to 160 pCl/g 

389 pCVg at 38 ft) 

(max at 32 ft) No U-235 detected 

2 to 7 ft: 0.3 to 21.9 pCl/g U-238: 26 and 4410 ,48 fl 
(maxat3 ft) (max of 34 pClfg at 26 ft) 

No U-235 detected 

1.5 to 9.5 ft: 0.310 42.9 U-238: 41.5 t> 42.5 ft. 19 
pCl/g (max at 2.5 ft) to 32 s:,Cl/g (max at 42.5 ft) 

39.5 ft: near Its minimum No U-235 detected 
detection level (MDL) of 

0.2pCi/g 

o to 3.5 n: o.m peug U-238: 31.5 ft (24 pCVg>, 
(max.at 0.5 ft) 41.5ft (32 pCilg) and 

30.5 to 32.5 ft: 6 c,Cllg 
42.5 ft (25 pCl/g) 

(max at 31.5 ft) 

2 to 7 ft: 0.2 IO 4S pCi/g None detected 
(max at3 ft) 
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Table 3. 2004 Geophysical Logging Results 

- I Uranlu~ranlum-231 DPT C•ngt Well C..lun,.137 
NumMr 

C4S48 0 lo 3 ft: 0.3 to 1.1 pCl/g U-238: 52 ft (27 pCVg) 9nd 
(maxatO ft) ~ft(42pCl/g) 

No lJ.235 detected 

e45,49• 0.5 ft: 0.874 pCVg Nonedeleded 

C4550 1 to 6 ft: 0.3 to 0.866 pOfg None deteded 
(maxal2 ft) 

A4947 (299-W19-1S)11 Found tporadically near Its U-238 found sporadlcaUy 
maximum contamNnt 11ear the MDL of 15 J)Cllg. 

MOLof0.315pCVg Maximum concentration of 

No detection 15-60 ft 
30 pCVg at 244 ft 

lJ-235 at 244 ft. 4 pCVg 

A7772 0 to 74 ft: Up to 4 mllllon Processed utanlum: 9 ft. 

(299-W1~72) 
pCllg (max at 26 ft), 1230 13 ft.•nd from 37 to 74 ft. 

pCl{g It 11 ft. Probable processed 
uranium between 13 and 

37 ft. 

U-238: ma>dmum of 27,000 
pCUg, and U-235: 

maicimum cf 750 pCll'g, at 
•0 ft. 

Am3 o to 62ft:0.1610 4 million U-238 present from 4210 

. (299-W19-73) 
pCi/g (max at 27 ft}, 310 72 ft. Due to hlgt, levels of 

pCVg at6 ft. Cs.-137 U-238 was not 

65 to 67 ft: Sporadica?ly 
detennlned In the high 

near0.13 pCVg. 
acilvity zone. 

IJ.238: max ol 87.B pCVg. 
and U-235: max of 17.5 

pCi/g, at 43 ft. 

Source: DD-27783, 200-UW-l Field Summa1y Report for Fiscal Years 2004 and 2005, Table 3-2. 

Note: Produced from the best avai lable copy. 
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Category: Deep I 

I 
Olher man-mad• 

contamlnants detected 

None 

Nona 

None 

None 

Co-60: 41 to 4 7 ft. (max of 
0.9~gat41 ft.Co-60 
prvbable between 15 and 

41 ft at higher 
concentrations.) 

Eu-154: 37 lo 44 ft. (max 
of16pCilvat38ft. 

Probable bet-wen 15 and 
41 ft at hlghor 

concentrations.) 

Co-60: 43 to 53 ft. (max of 
0.2 pCllg at 50 ft probable 

between 18 to 42 ft at 
higher c:oncentrations.) 

AQ-108m: 48 to 51 ftat 
abollt 1.5 pCi/g. 



DOE/RL-2010-49, REV. 0 

I Site: 216-U-1 &2 Area: U Plant Category: Deep I 

Table 4. 2005 Geophysical Log Summary for the 216-U-1&2 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7772 0 to 5 31,755.8 pCi/g 4.0 715,578 cpm 2 

5 to 10 449.9 pCi/g 6.0 141 ,6 14 cpm 7 

10 to 15 940.8 pCi/g 11 601,572 cpm 14 

>15 4,260,128.9 pCi/g 25 4,709,490 cpm 25 

A7773 0 to 5 197.4 pCi/g 5 467,156 cpm 5 

5 to 10 310 pCi/g 6 606,264 cpm 6 

10 to 15 17.95 pCi/g 12 212,6 18 cpm 15 

>15 4,325,663.4 pCi/g 27 3,276,100 cpm 24 

ID identification 

Table 5. Soil Maximum Detection Summary (Soil Borehole A9797) 

Sample Interval: 0-15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Hexanone - - - 3 µg/kg 122 

Acetone 6 µg/kg 6 - - -

Aluminum 6,940,000 µg/kg 6 9,860,000 µg /kg 24 

Americium-241 - - - 33 pCi/g 24 

Arsenic 4,500 µg/kg 6 5,500 µg/kg 122 
I 

Barium 80,100 µg/kg 6 121 ,000 µg/kg 142 

Bis(2-ethylhexyl) 39 µg/kg 6 750 µg/kg 27 

Cadmium - - - 1,590 µg/kg 24 

Calcium - - - 74,000,000 µg/kg 170 

Cesium-134 - - - 4.93 pCi/g 168 

Cesium-1 37 320 pCi/g 6 1,758,000 pCi/g 27 

Chloride 9,500 µg/kg 6 21 ,000 µg/kg 24 

Chromium 7,500 µg/kg 6 48,100 µg/kg 24 
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Table 5. Soil Maximum Detection Summary (Soil Borehole A9797) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Cobalt-60 - - - 10.6 pCi/g 24 

Copper 13,300 µg/kg 6 58,500 µg/kg 27 

Curium-244 - - - 0.067 pCi/g 24 

Europium-154 - · - - 2 pCi/g 42.5 

Fluoride 1,900 µg/kg 6 12,500 µg/kg 24 

Gross alpha 9.2 pCi/g 6 20,600 pCi/g 29.5 

Gross beta 360 pCi/g 6 4,800,000 pCi/g 32 

Iodine-129 - - - 1.6 pCi/g 122 

Iron 18,600,000 µg/kg 6 36,200,000 µg/kg 32 

Lead 4,300 µg/kg 6 215,320 µg/kg 27 

Magnesium 4,530,000 µg/kg 6 6,760,000 µg/kg 161 

Manganese 316,000 µg/kg 6 1,390,000 µg/kg 24 

Mercury - - - 120 µg/kg 42.5 

Neptunium-237 - - - 2.41 pCi/g 24 

Nickel 7,800 µg/kg 6 34,000 µg/kg 24 

Nitrate - - - 64,000 µg/kg 32 

Nitrite - - - 5,000 µg/kg 27 

Nitrogen in nitrite and 11 ,400 µg/kg 6 14,300 µg/kg 82 
nitrate 

Phenol - - - 88 µg/kg 122 

Phosphate - - - 262,000 µg/kg 17 

Plutonium-238 - - - 4.79 pCi/g 27 

Pl utoni um-239/240 - - - 436 pCi/g 27 

Potassium 127,000 µg/kg 6 2,130,000 µg/kg 24 

Potassi urn-40 12 pCi/g 6 19 pCi/g 177 

Radium-226 0.69 pCi/g 6 4.99 pCi/g 168 

Radium-228 0.75 pCi/g 6 1.3 pCi/g 177 

Selenium-79 - - - 3.9 pCi/g 170 
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Table 5. Soil Maximum Detection Summary (Soil Borehole A9797) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Silver - - - 21 ,820 µg/kg 29.5 

Sodium - - - 2,100,000 µg/kg 24 

Sodium-22 - - - 2 pCi/g 32 

Strontium - - - 134,000 µg/kg 32 

Strontium-90 42 pCi/g 6 2,380,000 pCi/g 32 

Sulfate 14,000 µg/kg 6 54,400 µg/kg 168 

Technetium-99 - - - 350 pCi/g 42.5 

Tetrachloroethene - - - 7 µg/kg 27 

Thallium - - - 3,460 µg/kg 27 

Thorium-228 1 pCi/g 6 7.88 pCi/g 168 

Thorium-232 0.75 pCi/g 6 1.3 pCi/g 177 

Thorium-234 6.04 pCi/g 168 - - -

Titanium 1,430,000 µg/kg 6 3,260,000 µg/kg 32 

Toluene - - - 2 µg/kg 24 

Total petroleum - - - 11 ,000,000 µg/kg 42.5 

Uranium 2,000 µg/kg 6 32,700,000 µg/kg 29.5 

Uranium-233/234 0.69 pCi/g 6 1,400 pCi/g 42.5 

Uranium-234 - - - 8.8 pCi/g 168 

Uranium-235 - - - 148 pCi/g 29.5 

Uranium-238 0.64 pCi/g 6 10,080 pCi/g 29.5 

Vanadium 46300 µg/kg 6 103,000 µg/kg 32 

Yttrium - - - 13 ,300 µg/kg 32 

Zinc 40,700 µg/kg 6 104,000 µg/kg 32 

Zirconium - - - 41 ,500 µg/kg 24 
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Table 6. 2004 Soil Sample Results Summary 

C 

ail Nitrogen as Jc:E samp,. Nitrate/ N :.::, 
iZ w .. ,. Interval Uranium Uranlu Nitrite (mg/kg) Tc-99 
3! Site Area (ft bgs) {mglkg) mMDL (mgfkg} MDL (pCllg) 

C4705 216-U-1/ 441045.5 u• 0.94 6.1 0.5 u 
216-0-2 

C4706 216-U-1/ 421043.5 2.86 0.15 3.7 0.5 u 
216-U-2 

04707 216-U-1/ 441045.5 u 0.97 2 0.5 u 
216-U-2 

04708 216-0-1/ 441045.5 u 0.93 1.1 0.5 u 
216-U-2 

04709 21$-lJ-1/ 46.51048 u 0.99 1.1 0.5 u 
216-U-2 

C4710 218-U-1/ 44.51046 3.9 0.16 0.8 0.5 u 
216-U-2 

C4711 216-0-1/ 44 tc45.5 u 0.92 0.86 0.5 u 
216-U-2 

C4712 216-U-1/ 1010 11.5 1.61 1 1.3. 0.5 u 
216-U-2 

C4712 216-U-1/ 301031,5 u 0.99 2.2 0.5 u 
216-U-2 

04712 216-U-11 35to36.5 u 1 3.4 0.5 u 
216-U-2 

C4712 216-U-1/ 42to43.5 u 0.81 2.7 0.5 u 
216-U-2 

C4713 216-U-1/ -40 to41 .5 2.56 0.15 2.6 0.5 u 
218-tJ.2 

Source: D&D-27783 , 200-UW-/Fie/d Sum111a1y Report for Fiscal Years 2004 and 2005, Table 3-5. 

Note: Produced fro m the best available copy. 

Nature and Extent of Contamination: 

Tc-99 
(pCUg) 

MDCJMDA 

0.642 

0.612 

0.648 

0.612 

0.642 

0.642 

0.585 

0.642 

0.642 

0.612 

0.587 

0.584 

Shallow (<4.6 m [<15 ft] bgs): 2004/2005 GPL results for soil from Oto 4.6 m (Oto 15 ft) bgs indicate 

cesium-137 concentrations are highest within the cribs (1239 pCi/g at A7772 and 259 pCi/g at A9797 in 

the U-1 crib; 310 pCi/g in the U-2 crib); are <l to 45 pCi/g within 13.7 m (45 ft) of the cribs; and are 

<1 pCi/g from 13.7 to 24.4 m (45 to 80 ft) of the cribs . The maximum cesium-137 detections within and 

outside the crib were generally between 0.8 and 1.5 m (2.5 and 5 ft) bgs. Significant cesium-137 

contamination (31,755 pCi/g) was detected near the surface (10 m (3 ft] ~gs) within the U-1 crib. The 

contamination may be the result of an unplanned release (UPR-200-W-19) of effluent intended for crib 

discharge. Cesium-137 and strontium-90 were detected above background in the soil sample collected 

from 1.2 to 1.8 m (4 to 6 ft) bgs at A9797 . 
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Deep (>4.6 m [>15 ft] bgs): In the soil samples collected at A9797, several radionuclides were identified 

in and immediately below the crib discharge depth (cesium-137, cobalt-GO, europium-152/154, and 

uranium-235/238) to 14.9 m (49 ft) . Additionally, uranium-235/238 contamination was identified on top 

of the low permeable caliche zone (51.2 m [168 ft]) . U-238 concentrations reached a maximum 

concentration of 10,800 pCi/g at 8.2 to 9 m (27 to 29.5 ft) bgs (below the base of crib), decreased to 

<10 pCi/g at the top of the Cold Creek Unit (CCU), increased to 32 pCi/g at 51.2 m (168 ft) bgs (within the 

CCU), and were nondetect to <4 pCi/g at the bottom of the borehole (53.9 m [177 ft] bgs). 

The site is adequately characterized by existing data. However, if significant contamination is found 

between the bottom of the CCU and the water table at the deep boreholes (to groundwater) planned 

for 216-U-8 and 216-U-12, then an additional deep borehdle (to groundwater) near the 216-U-2 crib 

footprint may be warranted . 

References: 

D&D-27783, 2006, 200-UW-1 Field Summary Report/or Fiscal Years 2004 and 2005, Rev. 0, Fluor 

Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974. 

H-2-50061 (drawing), 1974, 216-U-1 & 216-U-2 Cribs Piping, Structural Details & Temporary UNH Line, 

Rev. 7, General Electric Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System Summary Report the 216-U-1&2 Waste Site. 
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Figure 1. 216-U1&2 Crib Waste Site Map and Borehole Locations 
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Site: 216-U-1&2 Area: U Plant Category: Deep 
 

 

Source: H-2-50061, 216-U-1 & 216-U-2 Cribs Piping, Structural Details & Temporary UNH Line. 

Note: Produced from the best available copy. 

Figure 2. 216-U-1&2 Crib Construction 
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216-U-1&2 Crib Waste Volume Discharged 
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Figure 3. 216-U-1&2 Crib Waste Volume Discharged Summary 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Deep - Adequately Characterized I 

French Drain 

U Plant Area 

200-WA-1 

200-MG-2 

May 1954 to August 1955 

Waste Site Location and Physical Description : The round French drain is located south of the 

241-U Tank Farm on the south side of 16th Street (see Figure 1). The drain is a rock-filled excavat ion 

with a 1:1 sloping sides and a 10 cm (4 in .) diameter vent riser. The site had a 1.8 m (6 ft) bottom 

diameter and the surface diameter of the excavation was 5.5 m (18 ft) (see Figure 2). The site was 

deactivated in 1955 by valving out the condenser piping. A large depression was noticed in 1985 and the 

cave-in was backfilled . It is assumed that a subsurface wash out had occurred. 

Waste Site Coordinates: 

E-566844.73101 

Site Dimensions: 

Site Diameter: 1.83 m (6 ft) 
Site Area: 7.3 m2 (79 ft 2

) 

N-134927.88972 

Site Depth : 3.66 m {12 ft) to bottom of structure 

Cover Thickness: Not applicable 

Related Site Structure(s): The French drain is associated with the 241-U-104, 241-U-110 Tanks, and the 

200-W-169-PL pipeline. 

Site Posting: The site is marked with light steel posts and chain with Underground Radioactive Material 

Area signs. 

Site Characterization Summary: Visual and radiological surveys are performed at this site . In December 

2004, a characterization borehole (C4559) was drilled through the French drain to a depth of 

approximately 39.5 m (129.5 ft) . Hanford Environmental Information System samples B19938 through 

B19972 were analyzed for radionuclides, metals, inorganic chemicals, and organic chemicals. 

Site History 

Release Summary: This site received condensate from the steam condensers on the 241-U-104 and 

241-U-110 Tanks . The 241-U-104 and 241-U-110 tanks held REDOX boiling waste. The site waste 

contains nitrate. 

The site received 6.48E+05 Land l.43E+05 L of liquid waste in 1954 and 1955, respectively1
. 

The estimated total volume of prncess effluent discharged to the site is approximately 7.91E+05 L 
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(2.09E+05 gal) and the calculated potential lifetime discharge could exceed one vadose zone pore 

volume. 

Volume/Mass Discharged: 7.91E+05 L (2.09E+05 gal) 

Pore Volume Discharged: 7.91E+05 L/ (219 ft x 79 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 5.4 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-3 Waste Site 

Contaminant Mass Discharged 

Pu <0.1 g 

Beta 5 Ci 

Sr-90 <0.1 Ci 

Ru-160 1 Ci 

Cs-137 1 Ci 

Co-60 <0.1 Ci 

u 1.8 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Borehole (4559 was installed in 2004 next to the French drain . Geophysical logging was performed using a 

Spectral Gamma Logging System and soil samples were collected at seven depth intervals between 3.8 and 

39.5 m (12 .5 and 129.5 ft) bgs. The samples were analyzed for radionuclides, organics, and inorganics. 

The borehole locat ion is shown on Figure l. Data summaries are provided in Tables 2, 3, and 4. 

Table 2. Borehole Summary for the 216-U-3 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2004 C4559 Edge of French Drai n 0 - 120 (GPL) 

12.5 - 129.5 (7 soil samples) 

GPL geophysical log 

ID identification 
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Table 3. Geophysical Log Summary for the 216-U-3 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C4559 0 to 5 1.35 pCi/g 2.0 17,821.3 cpm 5 

5 to 10 0.46 pCi/g 10.0 16,243 cpm 6 

10 to 15 0.55 pCi/g 11 16,342.6 cpm 14 

>15 0.35 pCi/g 192 23,988.5 cpm 93 

bgs below ground surface 

ID identification 

Table 4. Soil Maximum Detection Summary (Soil Borehole C4559) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Americium-241 - - - 0.048 pCi/g 25 

Barium 20,400 µg/kg 15 - - -

Beryllium 289 µg/kg 15 - - -

Boron 28,100 µg/kg 15 - - -

Chromium - - - 52,100 µg/kg 37.5 

Cobalt-60 - - - 0.011 pCi/g 37.5 

Copper 2,540 µg/kg 15 21 ,900 µg/kg 129.5 

Diethylphthalate 530 µg/kg 15 540 µg/kg 25 

Di-n-butylphthalate 200 µg/kg 15 1,100 µg/kg 100 

Europium-1 55 - - - 0.052 pCi/g 129.5 

Hexavalent Chromium - - - 240 µg/kg 129.5 

Lead - - - 3,600 µg/kg 25 

Mercury 622 µg/kg 15 713 µg/kg 20 

Nickel 2,930 µg/kg 15 - - -

Nitrate - - - 2,550 µg/kg 25 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4559) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

N itrogen in nitrite and 330 µg/kg 15 940 µg/kg 129.5 
Nitrate 

Potassium-40 - - - 10.4 pCi/g 25 

Radium-226 0.345 pCi/g 15 0.43 pCi/g 25 

Rad ium-228 0.42 pCi/g 15 0.634 pCi/g 25 

Seleni um 1,290 µg/kg 15 - - -

Silver 170 µg/kg 15 2,640 µg/kg 129.5 

Sulfate - - - 11 ,500 µg/kg 25 

Thori um-228 0.488 pCi/g 15 0.553 pCi/g 25 

Thorium-230 0.433 pCi/g 15 - - -

Thorium-232 0.486 pCi/g 15 0.634 pCi/g 25 

Total beta radiostrontium - - - 0.26 pCi/g 25 

Total petro leum hydrocarbons motor oi l 15,000 µg/kg 25 

Triti um - - - 1.78 pCi/g 100 

Urani um - - - 1,470 µg/kg 25 

Uranium-233/234 0.16 pCi/g 15 0.592 pCi/g 25 

Uranium-235 - - - 0.02 pCi/g 129.5 

Urani um-238 0.13 pCi/g 15 0.55 1 pCi/g 25 

Nature and Extent of Contamination: At C4559 located at the edge of the French drain structure, 

geophysical logging results indicate that cesium-137 was detected at 0.3 m (1 ft) bgs at 1 pCi/g. No other 

man-made radionuclides were detected in this borehole. Soil sample results for this borehole indicate 

low levels of radiological and chemical contaminants were found in soil samples collected between 

3.8 and 39.5 m (12.5 and 129.5 ft) bgs. Only one shallow soil sample was collected from Oto 4.6 m (Oto 

15 ft) bgs; however, the release depth of Frenc~ drain is at 3.7 m (12 ft) bgs w ith very low 

concentrations of contaminants at that dept h. 

One deep (39.5 m [129.5 ft] bgs) borehole was installed adjacent to the drain and sampled. Shallow and 

deep data are available. Existing data are sufficient for characterizing the site. 
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Site: 216-U-3 Area: U Plant Category: Deep – Adequately Characterized 
 

 

Source: H-2-44004, 216-U-3 Crib Details, 241-U Steam Condenser Water and Drain Piping, Sheet 1. 

Note: Produced from the best available copy. 

Figure 2. 216-U-3 French Drain Construction 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Deep - Adequately Characterized I 

Injection/Reverse Well 
U Plant Area 
200-WA-1 
200-UW-1 

1947 to 1955 

Waste Site Location and Physical Description: The 216-U-4 Injection/Reverse Well is located at the 

southwest corner of the 222-U Building (see Figures 1 and 2). The well is marked with a small cement 

cover and a bronze medallion. The well consists of pipe sunk into the ground with the bottom 8 m (25 ft) 
of pipe perforated. The end of the pipe is nearly closed by flattening. The site was sealed off during 
deactivation by installing an overflow line to the new 216-U-4A French Drain. 

Waste Site Coordinates: 

E-567579.10700 

Site Dimensions: 

Site Diameter: 0.08 meters (0.25 ft) 
Site Area : 0.005 m2 (0.049 ft2

) 

N-135108.92299 

Site Depth: 22.86 m (75 ft) 
Cover Th ickness : Not applicable 

Related Site Structure(s): The site is associated w ith the 222-U Building. 

Site Posting: The site is posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: The site received acidic decontamination waste containing fission products from the 

222-U Laboratory hood sinks. Both plutonium and fission products were discharged to the site from 
laboratory hoods and sinks . The site waste discharge contained an estimated 400 kg (881 lb) of nitrate. 
The estimated total volume of process effluent discharged 'to the site is approximately 3.0E+05 L 

(7.9E+04 gal) and the calculated potential lifetime discharge could exceed one vadose zone pore 
volume. 

Volume Discharged: 3.0E+05 L (7.9E+04 gal) 

Pore Volume Discharged: 3.0E+05 L/ (183 ft x 20 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 9.8 
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I Site: 216-U-4 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Deep - Adequately Characterized I 

Beta 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-4 Waste Site 

Contaminant Mass Discharged 

<0.1 Ci 

Source: R.HO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: Visual and radiological surveys are performed at this site . 

In 1993, characterization borehole 299-W19-98 / A9798 was drilled between 216-U-4 and 216-U-4A to 

characterize these two waste sites . Gamma logging and soil sampling were completed . DOE/RL-95-13, 
Limited Field Investigation for the 200-UP-2 Operable Unit, includes information related to 

characterization borehole 299-W19-98 / A9798. Results showed constituents in mainly in two zones. The 
first was interpreted to be associated with the 216-U-4A French Drain and extended to a depth of 5 m 

(16 ft) . In this zone, americium-241 (200 pCi/g) and cesium-137 (420 pCi/g) were detected in the soil 
samples. At 11 m (37 ft) depth, activity levels were near or below background. Activity levels increased 
at a depth of 11 m (37 ft), with elevated activity levels extending to a depth of 30 m (100 ft) . Based on 

the discharge depth, this contamination zone was interpreted as associated with the 216-U-4 Reverse 
Well. Radionuclide Logging System characterization of well 299-W19-98 / A9798 found maximum 

Cesium-137 readings of 1,460 pCi/g at a depth of 18.7 m (61.5 ft), maximum cobalt-60 readings of 

2.5 pCi/g at a depth of 16.4 m (54 ft), and maximum europium readings of 5 pCi/g at a depth of 15.7 m 
(51.5 ft). Soil sampling within this zone found similar results . Constituents were detected below 30.5 m 

(100 ft) but at greatly reduced levels, generally at or below background until the caliche layer was 
reached at 53 m (175 ft) of depth, where a few constituents were seen to increase activity above 

background levels. 

A site walk was conducted on October 27, 2005, where a hole was hand dug around the 7.6 cm (3-in.) 
well extension. A 20.3 cm (8-in.) casing and a steel plate were found belowgrade, attached to the 

extension pipe. The 7.6 cm (3-in.) annulus was accessed with a camera and a plumb bob. The camera got 

stuck at the point where the 7.6 m (3-in.) and 20.3 cm (8-in .) casings were welded together. The well 

was found to be clear to approximately 12.2 m (40 ft) , which is the shoe of the 20.3 cm (8-in .) casing. 

Borehole and analytical data summaries are presented in Tables 2 and 3. Borehole locations are shown 

on Figure 1. 
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Table 2., Borehole Summary for the 216-U-4 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1993 299-W l 9-98 I A9798 2 ft from well 4.4-193 
(12 soi l samples) 

0- 193 (RLS) 

ID identificat ion 

RLS Radionuclide Logging System 

Table 3. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Butanone - - - 3 µg/kg 49 

Aluminum 6,270,000 µg/kg 5.4 11,400,000 µg/kg 175.3 

Americium-241 200 pCi/g 13.5 194 pCi/g 49 

Arsenic 3,800 µg/kg 5.4 7,100 µg/kg 175.3 

Bari um 74,100 µg/kg 5.4 148,000 µg/kg 26.5 

Bis(2-ethyhexyl) - - - 11 0 µg/kg 62.2 
phthalate ' 

Calci um 7,370,000 µg/kg 5.4 11 6,000,000 µg/kg 185.5 

Carbon disul fide - - - 4 µg/kg 62 .2 

Cesium- 137 420 pCi/g 5.4 1,980 pCi/g 62.2 

Chloride 6,900 µg/kg 5.4 19,100 µg/kg 185.5 

Chromium 15,000 µg/kg 5.4 15,200 µg/kg 132 

Cobalt 11 ,100 µg/kg 5.4 16,800 µg/kg 26.5 

Cobalt-60 0.96 pCi/g 5.4 2.08 pCi/g 49 

Copper 15,000 µg/kg 13.5 21,100 µg/kg 49 

Curium-244 0.064 pCi/g 5.4 0.008 13 pCi/g 132 

Diacetone alcohol - - - 5.15 µg/kg 82. 1 
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Table 3. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-1S ft Sample Interval: >1S ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Di-n-butylphthalate - - - 74 µg/kg 193 

Europium-152 1.1 pCi/g 5.4 0.587 pCi/g 49 

Europium-154 0.64 pCi/g 5.4 0.211 pCi/g 49 

Europium-155 - - - 0.0669 pCi/g 193 

Fluoride 4,400 µg/kg 5.4 6,500 µg/kg 17.25 

Gross alpha 130 pCi/g 5.4 196 pCi/g 49 

Gross beta 110 pCi/g 13 .5 2,410 pCi/g 62.2 

Iron 19,500,000 µg/kg 13.5 28,700,000 µg/kg 26.5 

Lead 7,900 µg/kg 5.4 156,000 µg/kg 49 

Magnesium 4,520,000 µg/kg 5.4 8,250,000 µg/kg 185.5 

Manganese 340,000 µg/kg 5.4 490,000 µg/kg 185.5 

Mercury 720 µg/kg 5.4 4,700 µg/kg 62.2 

Neptunium-237 0.21 pCi/g 5.4 0.853 pCi/g 62.2 

Nickel 11 ,000 µg/kg 5.4 22,400 µg/kg 49 

Nitrogen in nitrite and 3,980 µg/kg 5.4 8,840 µg/kg 185.5 
nitrate 

Plutonjum-238 0.55 pCi/g 5.4 0.351 pCi/g 49 

Plutonium-239/240 0.61 pCi/g 5.4 6.81 pCi/g 49 

Potassium 1,030,000 µg/kg 5.4 2,230,000 µg/kg 175.3 

Potassium-40 12 pCi/g 5.4 19.6 pCi/g 193 

Pyrene - - - 72 µg/kg 62 .2 

Radium-226 0.91 pCi/g 5.4 0.7 pCi/g 185.5 

Radium-228 1.6 pCi/g 5.4 0.66 pCi/g 185.5 

Selenium-79 - - - 3.23 pCi/g 49 

Silver - - - 14,900 µg/kg 49 
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Table 3. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Sodium-22 - - - 0.107 pCi/g 49 

Strontium-90 93 pCi/g 5.4 72.4 pCi/g 49 

Sulfate 10,000 µg/kg 5.4 107 000 µg/kg 185.5 

Technetium-99 - - - 1.49 pCi/g 62.2 

Tetrachloroethene - - - 5 µg/kg 26 .5 

Thorium-228 1.3 pCi/g 5.4 0.85 pCi/g 185.5 

Thorium-232 1.6 pCi/g 5.4 0.66 pCi/g 185.5 

Titanium 1,550,000 µg/kg 5.4 970,000 µg/kg 185.5 

Toluene - - - 5 µg/kg 185.5 

Uranium 4,400 µg/kg 5.4 12,500 µg/kg 62.2 

Uranium-233/234 1.8 pCi/g 5.4 0.97 pCi/g 185.5 

Uranium-234 - - - 5.75 pCi/g 62 .2 

Uranium-235 0.18 pCi/g 13.5 0.0827 pCi/g 175.3 

Uran ium-238 1.6 pCi/g 5.4 7.74 pCi/g 62.2 

Vanadium 46,700 µg/kg 5.4 65,900 µg/kg 185.5 

Zinc 431 ,00 µg/kg 5.4 43,300 µg/kg 26.5 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): Several radionuclides (cesium-137, 

americium-241, and others) were detected above background levels and inorganic constituents were 

detected in the shallow soil samples collected between 1.3 and 4.1 m (4.4 and 13.5 ft) bgs. Because the 
discharge depth for the 216-U-4 Reverse Well is over 15.2 m (SO ft) bgs, the shallow contamination is 

thought to be associated with the 216-U-4A French drain (DOE/RL-95-13). No organic compounds were 

detected. 

No additional shallow characterization is warranted based on the release depth. The well was screened 

from 15.2 to 22.9 m (SO to 75 ft) bgs. 
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Deep (>4.6 [>15 ft] bgs): Several radionuclides were detected above background levels. Inorganic and 

organic compounds were also detected. In general, starting at 11.3 m (37 ft) bgs, concentrations of 

radionuclides and inorganics increase with depth, with the maximum detections occurring in the 

samples collected at 14.9 and 18.9 m (49 and 62 ft) bgs (within the well screen interval). Concentrations 

below 18.9 m (62 ftO bgs decrease with depth to near background. At the caliche layer (located at 

approximately 53.3 m [175 ft] bgs), americium-241 (0.8 pCi/g), europium-152 (0.2 pCi/g), uranium-234 

(1.8 pCi/g), uranium-235 (0.08 pCi/g), and uranium-238 (1.6 pCi/g) were detected above background 

levels (DOE/RL-95-13). 

Deep vadose zone soil is adequately characterized to 59.1 m (194 ft) bgs. The estimated depth of the 

Cold Creek Unit at this location is 53.6 m (176 ft) bgs. 

References: 
DOE/RL-95-13, 1995, Limited Field Investigation for the 200-UP-2 Operable Unit, Rev. 0, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196003069. 

H-2-44511 (drawing), 1973, Area Map 200 West U Plant Facilities, Sh. 68, Rev. 6, Atlantic Richfield 

Hanford Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-U-4 Waste Site. 
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Source: H-2-44511 , Area Map 200 West U Plant Facililies, Sheet 68 . 

Note: Produced from the best avai lable copy. 

Figure 2. 216-U-4 Location 
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I Site: 216-U-4A Area: U Plant 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Category: Deep-Adequately Characterized I 

French Drain 

U Plant Area 
200-WA-1 

200-UW-1 
July 1955 to January 1970 

Waste Site Location and Physical Description: The 216-U-4A French Drain is located at the southwest 
corner of the 222-U Building (see Figures 1 and 2) . The drain consists of a vertically set concrete pipe. 

The drain rests on undisturbed soil and is not gravel filled . The top of the drain is painted yellow and has 

a removable lid (Figure 3). 

Waste Site Coordinates: 

E-567573.91899 

Site Dimensions: 

Site Diameter: 1.3 m (4.25 ft) 
Site Area: 1.33 m2 (14.18 ft2

) 

N-135116.07404 

Site Depth: 2.74 m -(9 ft) to bottom·of structure 

Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with the 222-U Building and the 216-U-4 Reverse Well. 

Site Posting: This French drain is posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: From July 1955 to January 1965, the site received acidic decontamination waste 
containing fission products from hood sinks in the 222-U. Waste flowed to the 216-U-4A French Drain 

via the overflow line from the 216-U-4 Reverse Well. From January 1965 to July 1970, the site received 

Pacific Northwest Laboratory operations decontamination waste from a hood sink in the 222-U Building. 
The waste discharged is estimated to have contained 900 kg (1,984 lb) of nitrate. A waste inventory 

radionuclide content summary is included in Table 1. The estimated total volume of process effluent 

discharged to the site is approximately 5.45E+05L {l.44E+05gal) and the calculated potential lifetime 
discharge could exceed one vadose zone pore volume. 

Volume Discharged: 5.45E+05L (1.44E+05gal) 

Pore Volume Discharged: 5.45E+05 L/ (259 ft x 14 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 17 
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I Site: 216-U-4A 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Deep - Adequately Characterized J 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-4A Waste Site 

Contaminant Mass Discharged 

Pu <0.009 g 

Beta 5.3 Ci 

Sr-90 <0.033 Ci 

Ru-1 60 <1.1 Ci 

Cs-1 37 0.37 Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: Visual and radiological surveys are performed at this site. The site 

waste contains nitrate, phosphate, and sodium. RHO-CD-673 states that both plutonium and fission 

products were discharged to the site from laboratory hoods and sinks . 

A limited field investigation of high-priority waste units was conducted from August 1993 through 

August 1994. DOE/RL-95-13, Limited Field Investigation for the 200-UP-2 Operable Unit, includes 
information related to characterization borehole 299-W19-98 (A9798) that was drilled between 216-U-4 

and 216-U-4A. Gamma logging and soil sampling were completed . Results showed constituents in mainly 
in two zones . The first was interpreted to be associated with the 216-U-4A French Drain and extended to 

a depth of 5 m (16 ft). In this zone, americium-241 (200 pCi/g) and cesium-137 (420 pCi/g) were 
detected in the soil samples. At 11 m (37 ft) depth, activity levels were near or below background. 

Activity levels increased at a depth of 11 m (37 ft) , with elevated activity levels extending to a depth of 

30 m (100 ft). Based on the discharge depth, this contamination zone was interpreted as associated with 

the 216-U-4 Reverse Well. 

Borehole and analytical data summaries are presented in Tables 2 and 3. Borehole locations are shown 

on Figure 1. 
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Table 2. Borehole Summary for the 216-U-4A Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1993 299-Wl9-98 I A9798 2 ft from drain 4.4 - 193(12soil 
samples) 

0 - 193 (RLS) 

ID identification 

RLS Rad ionuclide Logging System 

Table 3. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Butanone - - - 3 µg/kg 49 

Aluminum 6,270,000 µg/kg 5.4 11,400,000 µg/kg 175.3 

Americium-24 1 200 pCi/g 13.5 194 pCi/g 49 

Arsenic 3,800 µg/kg 5.4 7,100 µg/kg 175.3 

Barium 74,100 µg/kg 5.4 148,000 µg/kg 26.5 

Bis(2-ethyhexyl) - - - 110 µg/kg 62.2 
phthalate 

Calcium 7,370,000 µg/kg 5.4 11 6,000,000 µg/kg 185 .5 

Carbon d isul fide - - - 4 µg/kg 62 .2 

Cesium-137 420 pCi/g 5.4 1,980 pCi/g 62 .2 

Chloride 6,900 µg/kg 5.4 19,100 µg/kg 185.5 

Chromium 15,000 µg/kg 5.4 15,200 µg/kg 132 

Cobalt 11 ,100 µg/kg 5.4 16,800 µg/kg 26.5 

Cobalt-60 0.96 pCi/g 5.4 2.08 pCi/g 49 

Copper 15,000 µg/kg 13.5 21,100 µg/kg 49 

Curi um-244 0.064 pCi/g 5.4 0.008 13 pCi/g 132 

Diacetone alcohol - - - 5.15 µg/kg 82.1 

Di-n-butylphthalate - - - 74 µg/kg 193 
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Table 3. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Europium-152 1.1 pCi/g 5.4 0.587 pCi/g 49 

Euro pi um-154 0.64 pCi/g 5.4 0.2 11 pCi/g 49 

Europium-155 - - - 0.0669 pCi/g 193 

Fluoride 4,400 µg/kg 5.4 6,500 µg/kg 17.25 

Gross alpha 130 pCi/g 5.4 196 pCi/g 49 

Gross beta 110 pCi/g 13.5 2,410 pCi/g 62.2 

Iron 19,500,000 µg/kg 13.5 28,700,000 µg/kg 26.5 

Lead 7,900 µg/kg 5.4 156,000 µg/kg 49 

Magnesi um 4,520,000 µg/kg 5.4 8,250,000 µg/kg 185.5 

Manganese 340,000 µg/kg 5.4 490,000 µg/kg 185.5 

Mercury 720 µg/kg 5.4 4,700 µg/kg 62.2 

Neptunium-237 0.21 pCi/g 5.4 0.853 pCi/g 62 .2 

Nickel 11 ,000 µg/kg 5.4 22,400 µg/kg 49 

Nitrogen in nitrite and 3,980 µg/kg 5.4 8,840 µg/kg 185.5 
nitrate 

Plutonium-238 0.55 pCi/g 5.4 0.35 1 pCi/g 49 

Plutonium-239/240 0.61 pCi/g 5.4 6.81 pCi/g 49 

Potassi um 1,030,000 µg/kg 5.4 2,230,000 µg/kg 175.3 

Potassium-40 12 pCi/g 5.4 19.6 pCi/g 193 

Pyrene - - - 72 µg/kg 62.2 

Radium-226 0.91 pCi/g 5.4 0.7 pCi/g 185 .5 

Radium-228 1.6 pCi/g 5.4 0.66 pCi/g 185.5 

Selenium-79 - - - 3.23 pCi/g 49 

Sil ver - - - 14,900 µg/kg 49 

Sodium-22 - - - 0. 107 pCi/g 49 
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Table 3. Soil Maximum Detection Summary (Soil Borehole A9798) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Strontium-90 93 pCi/g 5.4 72.4 pCi/g 49 

Sul fate 10,000 µg/kg 5.4 107,000 µg/kg 185.5 

Technetium-99 - - - 1.49 pCi/g 62.2 

Tetrachloroethene - - - 5 µg/kg 26 .5 

Thorium-228 1.3 pCi/g 5.4 0.85 pCi/g 185.5 

Thorium-232 1.6 pCi/g 5.4 0.66 pCi/g 185.5 

Titani um 1,550,000 µg/kg 5.4 970,000 µg/kg 185.5 

Toluene - - - 5 µg/kg 185 .5 

Uranium 4,400 µg/kg 5.4 12,500 µg/kg 62.2 

Uranium-233/234 1.8 pCi/g 5.4 0.97 pCi/g 185 .5 

Urani um-234 - - - 5.75 pCi/g 62 .2 

Uranium-235 0.18 pCi/g 13.5 0.0827 pCi/g 175.3 

Uranium-238 1.6 pCi/g 5.4 7.74 pCi/g 62 .2 

Vanadium 46,700 µg/kg 5.4 65 ,900 µg/ kg 185.5 

Zinc 43 ,100 µg/kg 5.4 43,300 µg/kg 26.5 

Nature and Extent of Contamination: 
Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): Several radionuclides (cesium-137, 

americium-241, and others) were detected above background levels and inorganic constituents were 
detected in the shallow soil samples collected between 1.3 and 4.1 m (4.4 and 13.5 ft) bgs . The shallow 

contamination is thought to be associated with the 216-U-4A French Drain {DOE/RL-95-13). No organic 
compounds were detected. 

No additional shallow characterization is warranted . Based on the small size of site and location within 

U Plant canyon barrier footprint, additional characterization from Oto 4.6 m (Oto 15 ft) is not 

warranted . Existing data are sufficient to characterize contamination at this site. 

Deep {>4.6 m [>15 ft] bgs): Several radionuclides were detected above background levels. Inorganic and 

organic compounds were also detected. The deep contamination is thought to be associated with the 

216-U-4 Reverse Well {DOE/RL-95-13) . In general, start ing at 11.3 m (37 ft) bgs, concentrations of 
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I Site: 216-U-4A Area: U Plant Category: Deep - Adequately Characterized I 
radionuclides and inorganics increase with depth, with the maximum detections occurring in the 

samples collected at 14.9 and 18.9 m (49 and 62 ft) bgs (within the well screen interval of reverse well 

216-U-4). Concentrations below 18.9 m (62 ft) bgs decrease with depth to near background. At the 

caliche layer (located at approximately 53.3 m [175 ft] bgs), americium-241 (0.8 pCi/g), europium-152 
(0.2 pCi/g), uranium-234 (1.8 pCi/g), uranium-235 (0.08 pCi/g), and uranium-238 (1.6 pCi/g) were 

detected above background levels (DOE-RL-95-13). 

Deep vadose zone soil is adequately characterized to 59 m (194 ft) bgs. The estimated depth of the Cold 
Creek Unit at this location is 53 .6 m (176 ft) bgs. 

References: 
BHl-00608, 1996, Hanford Sitewide Groundwater Flow and Transport Model Calibration Report, Rev. 1, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197301520. 

DOE/RL-95-13, 1995, Limited Field Investigation for the 200-UP-2 Operable Unit, Rev. 0, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index-.cfm/viewDoc?accession=D196003069. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

"Site Location Map & Cross Sections.pdf" pp. 2-3. 

Waste Information Data System General Summary Report for the 216-U-4A Waste Site. 
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I Site: 216-U-48 Area: U Plant Category: Intermediate I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

French Drain 

U Plant Area 

200-WA-1 

200-UW-1 Former OU Assignment: 

Service Dates: January 1960 to July 1970 

Waste Site Location and Physical Description: The 216-U-4B waste site is located on the southeast side 

of the 222-U Building (Figures 1 and 2). The site consists of a French drain that is under a cement pad. 

A 2.5 cm (1 in.) diameter stainless steel vent riser extends approximately 1.2 m (4 ft) above the surface. 

The unit was deactivated when Pacific Northwest Laboratory operations in the 222-U Building were 

shutdown. 

Waste Site Coordinates: 

E-567615.03800 

Site Dimensions: 

Site Diameter: 0.91m (3 ft) 

Site Area : 0.65 m2 (7 .07 ft 2) 

N-135120.89801 

Site Depth: 3.05 m (10 ft) to bottom of structure 

Cover Thickness : Not applicable 

Related Site Structure(s): The site is associated with the 222-U Building. 

Site Posting: The site is posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: From January 1960 to July 1970, the s ite received waste from a hot cell and hood in 

the 222-U Building. From January 1965 to July 1970, the site received hot cell and hood waste from 

Pacific Northwest Laboratory experiments conducted in 222-U. The site waste contains nitrate, 

sstrontium-90 and cesium-137.2 

A detailed summary of discharge volume for 216-U-4B is shown on Figure 3 The estimated total volume 

of process effluent discharged to the site is approximately 3.3E+04 L (8.7E+03 gal) and the calculated 

potential lifetime discharge is less than one vadose zone pore volume. 

Volume/Mass Discharged: 3.3E+04 L (8.7E+03 gal) 

Pore Volume Discharged: 3.3E+04 L/ (258 ft x 79 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.2 
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I Site: 216-U-4B 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Intermediate I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-4B Waste Site 

Contaminant Mass Discharged 

Pu 0.044 g 

Beta 2.4 Ci 

Sr-90 0.003 Ci 

Ru-160 ' None 

Cs-137 0.37 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: Visual and radiological surveys are performed at this site . The March 3, 

2005, Geophysical Survey indicated that the subsurface beneath the investigation area is heavily 

disturbed. One north-south linear anomaly along the east edge of the investigation area is interpreted 

as a utility. Several isolated anomalies indicate buried debris. 

There was also a site walkdown on July 15, 2002, that led to the discovery of a small yellow drain cover, 

adjacent to the 222-U Building wall, which was incorrectly labeled as 216-U-4B. Notification was made 

to U Plant Operations to fix the label mistake. 

Nature and Extent of Contamination: 

Based on existing information, the soil could be contaminated by former discharge of waste. An 

estimated 0.2 pore volumes of liquid potentially containing nitrates and radionuclides were discharged 

to the French drain, indicating low potential for contamination to extend to groundwater (81.2 m 

(268 ft] below ground surface [bgs]). Shallow soil could be contaminated by direct discharge of waste to 

3 m (10 ft) bgs or shallower if the culvert backed up and overflowed. 
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\ Site: 216-U-5 Area: U Plant Category: Deep - Similar Site \ 

Site Description 

Site Type: Trench 

Facility/Geographic Area : 

Current Operable Unit (OU) Assignment: 

U Plant Area 
200-WA-1 

200-UW-1 

March 1952 

Former OU Assignment: 

Service Dates: 

Waste Site Location and Physical Description: The 216-U-5 waste site is located northwest of the 
221-U Building (Figure 1). The site consists of a backfilled trench that was deactivated when the startup 

waste disposal operation was complete. The aboveground piping was removed and the trench was 

backfilled. The site was interim stabilized in 1994 with 0.61 m (2 ft) of clean dirt. 

Waste Site Coordinates: 

E-567672.93748 

Site Dimensions: 

Site Length : 12.19 m (40 ft) 
Site Width : 12.19 m (40 ft) * 

Site Area : 37.2 m2 (1600 ft2) 

N-135359.31255 

Site Depth : 3.05 m (10.0 ft) 

Cover Thickness : 0.61 m (2 ft) 

* Note: Depending on source, the width is described as either 12.2 m (40 ft) (BHl-00174, U Plant 

Aggregate Area Management Study Technical Baseline Report, and RHO-CD-673, Handbook 200 Areas 

Waste Sites, Volume II) as shown on Figure 1 or 3 m (10 ft) (HW-55176, Index of CPO Crib Building 

Numbers Designs of CPO Radioactive Liquid Waste Disposal Sites, Part IV, and H-2-44511, Area Map 

200 West "U" Plant Facilit ies, Sheet 75) as shown on Figure 2. 

Related Site Structure(s): The site is associated with the 221-U Building and the 216-U-6 Trench. 

Site Posting: The site is posted as an Underground Radioactive Material Area. 

Site History 

Release Summary: This site was used as liquid disposal site for unirradiated uranium waste from the 

cold start-up run at the 221-U Building. The waste contained 200 kg (440 lb) of nitrate. The estimated 

total volume of process effluent discharged to the site is approximately 2.25E+06 L (5.9E+05 gal) and the 

calculated potential lifetime discharge could exceed one vadose zone pore volume. 

Volume/Mass Discharged: 2.25E+06 L (5.9E+05 gal) 

Pore Volume Discharged: 2.25E+06 L/ (258 ft x 1,600 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.64 
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I Site: 216-U-5 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Deep - Similar Site I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-5 Waste Site 

Contaminant Mass Discharged 

Pu <0.05 g 

Beta 0.5 Ci 

Sr-90 <0.05 Ci 

Ru-1 60 <0.05 Ci 

Cs-137 <0.05 Ci 

Co-60 <0.05 Ci 

u 360 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume IT. 

Previous Site Characterization 

Site Characterization.Summary: Annual radiological surveys are performed at this site. On April 22, 

2002, a Global Positioning System survey was completed and the data is stored in the Hanford 

Geographic Information System. On February 1, 2005, a geophysical survey was completed to determine 

the boundaries of the 216-U-5 Trench as part of the U Plant remediation activities. An anomaly 
consistent with a burial pit or crib structure was detected and mapped within the marked boundary of 
the site. The location of this anomaly reportedly coincides with the Waste Information Data System 

location for this site (D&D-27783, 200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005). 

Nature and Extent of Contamination: Based on existing information, the shallow and deep soil could be 
contaminated by former discharge of waste containing radionuclides and nitrate. Within the trench, soil 

3 m (10 ft) below ground surface (bgs) and below could be contaminated by direct discharge of waste 

into the trench. Because the trench was backfilled after use, the soil from Oto 3 m (Oto 10 ft) bgs within 

the trench has a low potential for contamination . If the open trench was filled with liquids during use, 

soil on the sidewalls from Oto 3 m (0 to 10 ft) may have been contaminated. An estimated 0.64 pore 

volumes of liquid were discharged to the trench, suggesting a potential for groundwater contamination. 

The approximate depth to groundwater is 81.2 m (268 ft) bgs. 

References: 

BHl-00174, 1995, U Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038132. 

D-922 



DOE/RL-2010-49, REV. 0 

I Site: 216-U-5 Area: U Plant Category: Deep - Similar Site I 
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Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974. \-

H-2-44511 (drawing), 1978, Area Map 200 West "U" Plant Facilities, Sh. 75, Rev. 2, Vitro Engineering 

Corporation, Richland, Washington. 

HW-55176, 1958, Index of CPD Crib Building Numbers Designs of CPD Radioactive Liquid Waste Disposal 

Sites, Part IV, General Electric Hanford Atomic Products Operation, Richland, Washington. 

Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0076045H. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-U-5 Waste Site. 
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Site: 216-U-6 Area: U Plant 

Site Description 

Site Type: Trench 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

U Plant Area 

200-WA-1 

200-UW-1 

March 1952 

Former OU Assignment: 

Service Dates: 

Waste Site Location and Physical Description: The 216-U-6 Trench is located northwest of the 

221-U Building. The trench was deactivated when the startup waste disposal operation was complete. 

The aboveground piping was removed and the trench was backfilled . In 1994, the crib surface was 

interim stabilized with 46 to 61 cm (18 to 24 in.) of uncontaminated backfill. 

Waste Site Coordinates: 

E-567624.21539 

Site Dimensions (Bottom Dimensions): 

Site Length: 22.86 m (75 ft) 

Site Width: 3.05 m {10.0 ft) 

Site Area: 69.7 m2 (750 ft 2) 

*These are bottom dimensions. 

N-135369.77825 

Site Depth: 3.05 m (10.0 ft) 
Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with the 221-U Building and the 216-U-5 Trench . 

Site Posting: The site is posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: This site was used as liquid disposal site for unirradiated uranium waste from the 

cold start-up run at the 221-U Building. The waste included 200 kg (440 lb) of nitrate. The estimated 

total volume of process effluent discharged to the site is approximately 2.25E+06 L (5.9E+05 gal) and the 

calculated potential lifetime discharge could exceed one vadose zone pore volume. 

Volume/Mass Discharged: 2.25E+06 L (5 .94E+05 gal) 

Pore Volume Discharged: 2.25E+06 L/ (258 ft x 750 ft 2 
/ 35.3 m3/ft3 * 1000 L/m 3 * 0.3) = 1.4 
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Site: 216-U-6 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: U Plant 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-6 Waste Site 

Contaminant Mass Discharged 

Pu <0.05 g 

Beta 0.5 Ci 

Sr-90 <0.05 Ci 

Ru-160 <0.05 Ci 

Cs-137 <0.05 Ci 

Co-60 <0.05 Ci 

u 360 kg 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: An annual routine radiological survey is done at this site . On 

April 22, 2002, a Global Positioning System.Survey of the site was completed and the data is stored in 

the Hanford Geographic Information System. Also on February 1, 2005, a geophysical survey was 

completed as part of the U Plant remediation activities. Anomalies consistent with a trench that was 

backfilled with fill material containing debris were detected and mapped. These anomalies extend out of 
the marked site boundaries to the southeast. A portion of the anomalies reportedly coincide with the 
Waste Information Data System (WIDS) location for this site (D&D-27783, 200-UW-1 Field Summary 

Report for Fiscal Years 2004 and 2005) . 

Nature and Extent of Contamination: 

Based on existing information, the shallow and deep soil could be contaminated by former discharge of 

waste containing radionuclides and nitrate. Within the trench, soil 3 m (10 ft) below ground surface 

(bgs) and below could be contaminated by direct discharge of waste into the trench . Because the trench 

was backfilled after use, the soil from Oto 3 m (Oto 10 ft) bgs within the trench has a low potential for 

contamination . If the open trench was filled with liquids during use, soil outside the trench boundaries 

from Oto 3 m (Oto 10 ft) (and deeper) may have been contaminated. An estimated 1.4 pore volumes of 

liquid were discharged to the trench, suggesting a potential for groundwater contamination. The 

approximate depth to groundwater is 81.7 m (268 ft) bgs. 
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Site: 216-U-6 Area: U Plant 
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I Site: 216-U-7 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

French Drain 

U Plant Area 
200-WA-1 

200-MG-2 

March 1952 to June 1957 

Category: Intermediate I 

Waste Site Location and Physical Description: The 216-U-7 waste site is located on the southeast side of 

the 221-U Building near Section 6 and northwest of the 241-UX-154 Diversion Box (Figure 1). This drain 

is constructed of a concrete pipe set vertically into the ground. Gravel fills 1.1 m (3 .5 ft) of the pipe (see 

Figure 2). The French drain was retired when the Uranium Recovery operations in the 221-U Building 

were shut down. The site was deactivated by removing the cell jumpers in the 221-U Building. In 1998, 

the contaminated areas on the east side of the 221-U Building (UPR-200-W-162 and UPR-200-W-138) 

were surface stabilized with material from the 200 Area Ash Pit. The 200-W-217-PL pipeline, shown on 

Figure 1, was consolidated with site 216-U-7. 200-W-217-PL is a direct buried inactive radioactive 

process sewer line that transferred liquid waste from the 221-U Counting Box floor drain to the 216-U-7 

French drain. 200-W-217-PL is a 7.6 cm (3-in .) diameter carbon steel pipe that has a length of 2.1 m (7 ft) 
and carried waste from the metal recovery program in the 221-U Building. 

Waste Site Coordinates: 

E-567606.92172 

Site Dimensions: 

Site Diameter: 0.76 m (2.5 ft) 
Site Area: 0.45 m2 (4.9 ft2) 

N-135205.54293 

Site Depth: 5.18 m (17 ft) 
Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with the 221-U Building, UPR-200-W-162, and 
UPR-200-W-138. The pipeline from the counting box to the French drain is 200-W-217-PL. 

Site Posting: The area is posted as Underground Radioactive Material Area . 

Site History 

Release Summary: The site received liquid wastes from a counting box floor drain during the metal 

recovery program. The site waste contains nitrate. Due to UPR-200-W-138, it is assumed that 13 kg 

(30 lb) of uranium in uranyl nitrate hexahydrate solution were also introduced to the soil through the 

216-U-7 French drain. However, the release associated with UPR-200-W-138 may be associated with a 

different French drain. The release information is vague. It is possible the event affected the 

216-U-7-French drain if sufficient liquid volume was released to the surface to flow southward and reach 

the 216-U-7 French drain location. 
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The estimated total volume of process effluent discharged to the site is approximately 7E+03 L 
(1.85E+03 gal) and the calculated potential lifetime discharge may exhibit deep vadose effects. 

Volume Discharged: 7E+03 L (1.85E+03 gal) 

Pore Volume Discharged: 7000 L/ (211 ft x 79 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.05 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-7 Waste Site 

Contaminant Mass Discharged 

Total Beta <1 Ci 

Source: RHO-CD-673 , 1979, Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: Visual and radiological surveys are performed at this site. 
No soil data are available. 

Nature and Extent of Contamination: Based on existing information, the soil could be contaminated by 

former discharge of waste. An estimated 0.05 pore volumes of liquid potentially containing nitrates and 

radionuclides were discharged to the French drain, indicating low potential for contamination to extend 
to groundwater (69.5 m (228 ft] below ground surface [bgs]). Deeper soil could be contaminated by 
direct discharge of waste at 5.2 m (17 ft) bgs. Shallow soil could be contaminated if leaks occurred at the 

pipe joint at 4 m (13 ft) bgs or if the culvert backed up and overflowed. 

References: 
H-2-43078 (drawing), 1973, Count Box Rear of 221-U Bldg 216-U-7 French Drain Det's, Rev. 5, General 

Electric Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 216-U-7 Waste Site. 
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Figure 1. 216-U-7 Waste Site Map 
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Figure 2. 216-U-7 French Drain Construction 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Crib 

U Plant Area 
200-WA-1 

200-UW-1 

1952 to 1960 

Category: Deep I 

Waste Site location and Physical Description: The 216-U-8 waste site is located west of Beloit Avenue 

and south of 16th Street (Figure 1). The site consists of three wood timber cribs set in series . Each crib is 
4.9 by 4.9 by 3.0 m deep (16 by 16 by 10 ft deep). The cribs were filled with 1.3 cm (0.5 in.) crushed 

stone to the tops of the wooden structures (Figure 2). There is roughly 2,070 m3 (73,000 ft3) of gravel fill 
in the cribs. The cribs were fed by a vitrified clay pipeline. The site was deactivated by blanking the 

pipeline north of the unit in 1960, when ground settling occurred around the crib vent risers. 
Approximately 57 m3 (75 yd3

) of dirt was used to fill the sink holes. The crib surface and adjacent Surface 

Contamination Area (UPR-200-W-163) were interim stabilized in 1995. Contaminated soil from 

UPR-200-W-163 was consolidated onto the surface of the 216-U-8 Crib and the contaminated soil was 

covered with 0.3 to 0.6 m (1 to 2 ft) of clean soil. 

Waste Site Coordinates: 

E-567615.95189 

Site Dimensions: 

Site Length: 48.77 m "{160 ft) 
Site Width: 15.24 m (SO ft) 
Site Area: 743 m2 (8,000 ft2) 

N-134697.39153 

Site Depth: 9.81 m (32.2 ft) to bottom of structure 

Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with 216-U-12, 200-W-42, the 221-U, and 224-U 
Buildings and the 291-U Stack. 

Site Posting: The site is marked and posted with Underground Radioactive Material signs. 

Site History 

Release Summary: The cribs received acidic process condensate from the 221-U and 224-U Buildings 

along with drainage from the 291-U Stack via an underground vitrified clay pipeline. Contaminated soil 

from UPR-200-W-163 was scraped and consolidated onto the surface of the 216-U-8 Crib during the 

1995 interim stabilization. The UPR-200-W-163 release consisted of radiologically contaminated 

vegetation growing above the underground pipeline to the 216-U-8 Crib. 
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A detailed summary of liquid waste discharged to 216-U-8 is shown in Figure 3. The estimated total 

volume of process effluent discharged to the site is approximately 3.79E+08 L (1.00.E+08 gal) and the 

calculated potential lifetime discharge could exceed one vadose zone pore volume. 

Volume/Mass Discharged: 3.79E+08 L (1.00.E+08 gal) 

Pore Volume Discharged: 3.79E+08 L/(225 ft x 8,000 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 25 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-8 Waste Site 

Contaminant Mass Discharged 

Pu 370 g 

Beta 2,700 Ci 

Sr-90 <0.1 Ci 

Ru-160 230 Ci 

Cs-137 <0.1 Ci 

Co-60 <0.1 Ci 

u 24,000 kg 

Source: RHO-CD-673, Handbook 200 Areas Wasle Siles, Volume II. 

Previous Site Characterization 

Site Characterization Summary: During the 1995 Limited Field Investigation, borehole 299-W19-94 
(A9796) was drilled though the crib and abandoned following characterization. Gamma logging detected 
cesium-137, europium-154, uranium-235, and uranium-238 in the borehole. Borehole soil samples were 
collected to 60.7 m (199 ft) below ground surface (bgs) and analyzed for radionuclides, inorganics, and 

organics. This borehole did not extend to groundwater. 

In 2004, soil samples were collected between 12.8 and 15.4 m (42 and 50.5 ft) bgs at nine auger 

boreholes (C4714 to C4728, see Table 2), with limited sampling for: technetium-99, nitrogen as 

nitrate/nitrite, mercury, cadmium, uranium (metal), uranium-235, uranium-238, antimony, and arsenic 

and other Inductively Coupled Plasma-Mass Spectrometer metals (barium, chromium [total], cobalt, 

copper, lead, manganese, selenium, silver, strontium, thallium, titanium, vanadium, and zinc). Samples 
were also collected at 0.3 and 11.3 m (1 and 37 ft) bgs at one of these locations. Geophysical logging was 

conducted to approximately 15.2 to 18.3 m (SO to 60 ft) bgs at 11 direct push boreholes located outside 
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the crib ((4217 to (4554, see Table 2) . Geophysical logging was conducted at two deeper (26.8 and 

27.4 m [88 and 90 ft] bgs) wells located ins ide the crib (A7770 and A7771) . 

Well and borehole locations are shown on Figure 3. Sample results are summarized in Tables 2 through 5. 

In groundwater well 299-W19-2, associated with 216-U-8, nitrate, iodine-129, strontium-90, tritium, and 

uranium were detected above drinking water standards. Nitrate concentrations were 3.2 million µg/L in 

1958 and were below the maximum contaminant level of 45,000 µg/L (21,200 µg/L) in 1995. lodine-129 

results ranged from 3.16 to 8.83 pCi/L from 1990 to 1996. Strontium-90 concentrations were 70 pCi/L in 

1958 and 1.8 pCi/L in 1994. The maximum strontium-90 concentration (160 pCi/L) was detected in 1961. 

Tritium concentrations ranged from 1,000 pCi/L to 32 million pCi/L from 1962 to 1994. Uranium 

concentrations ranged from 1.8 µg/L to 149 µg/L from 1985 to 1995. 

Table 2. Borehole Summary for 216-U-8 Waste Site 

Location with Depth 
Year Borehole/Well ID Respect to Site (ft) 

1993 299-W l 9-94 I A9796 Inside 4 - 199 {16 soi l samples) 

2004 299-W l 9-70 I A7770 Inside 2 - 90.2 (GPL) 

2004 299-Wl9-71 I A7771 Inside 3.5 - 87.9 (GPL) 

2004 C4217 Outside - 5 ft north 0.5 - 48.9 (GPL) 

2004 C42 18 East Edge 0.5 - 48.9 (GPL) 

2004 C42 19 South Edge 0.5 - 48 .5 (GPL) 

2004 C4221 Outside - 25 ft north 0 - 48 .9 (GPL) 

2004 C4222 Outside - 20 ft east 0 - 49.1 (GPL) 

2004 C4223 Outside - 15 ft south 0 - 54.1 (GPL) 

2004 C4224 Outside - 25 ft west 0.5 - 54.6 (GPL) 

2004 C4551 Outside - 60 ft west 0 - 59.6 (GPL) 

2004 C4552 Outside - 75 ft south 0 - 59.6 (GPL) 

2004 C4553 Outside - 80 ft southeast 0 - 59.1 (GPL) 

2004 C4554 Outside - 90 ft southwest 0- 59 .6 (GPL) 

2004 C47 14 Outside - 340 ft east 44 - 45 .5 (1 soi l sample) 

2004 C47 16 Outside - 80 ft southeast 47.5 - 50.5 (1 soi l sample) 

2004 .C4717 Outside - 60 ft west 1 - 45.5 (3 soi l samples) 

2004 C4718 Outside - 350 ft west 44 - 45.5 {l soi l sample) 
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Table 2. Borehole Summary for 216-U-8 Waste Site 

Location with Depth 
Year Borehole/Well ID Respect to Site (ft) 

2004 C4719 Outside - 70 ft northwest 44 - 45 .5 (1 soil sample) 

2004 C4720 Outside - 300 ft northwest 44 - 45.5 (1 soi l sample) 

2004 C4721 Outside - 15 ft east 42 - 43 .5 (1 soi l sample) 

2004 C4722 Outside - 20 ft east 43 - 44.5 (1 soi l sample) 

2004 C4728 Outside - 155 ft south 48 - 49 .7 (1 soil sample) 

ID = identification 

Table 3. Soil Maximum Detection Summary (Soil Borehole A9796) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units ft) 

Acetone 7 µg/kg 6 - - -

Aluminum 7,400,000 µg/kg 6 30,400,000 µg/kg 199 

Americium-241 - - - 0.733 pCi/g 32 

Arsenic - - - 9,440 µg/kg 32 

Barium - - - 149,000 µg/kg 199 

Bis(2-ethylhexyl) - - - 120 µg/kg 91.5 
phthalate 

Cadmium - - - 20 µg/kg 32 

Calci um 14,500,000 µg/kg 6 90,600,000 µg/kg 189 

Cesium-1 37 - - - 91 ,190 pCi/g 32 

Chloride 8,200 µg/kg 6 21 ,700 µg/kg 150 

Chromium - - - 28,400 µg/kg 199 

Cobalt 13,200 µg/kg 6 15 ,700 µg/kg 40 

Cobalt-60 - - - 0.55 pCi/g 40 

Copper 1,800 µg/kg 6 18,200 µg/kg 17.5 

Curium-244 - - - 0.11 pCi/g 189 
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Table 3. Soil Maximum Detection Summary (Soil Borehole A9796) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units ft) 

Di-n-octylphthalate - - - 290 µg/kg 167.5 

Europium-1 54 - - - 3.1 pCi/g 40 

Europium-155 - - - 4.5 pCi/g 40 

Fluoride 1,500 µg/kg 6 17,700 µg/kg 36 

Gross alpha 7.9 pCi/g 6 210 pCi/g 189 

Gross beta 16 pCi/g 6 94,800 pCi/g 32 

Iron 23,500,000 µg/kg 6 40,400,000 µg/kg 199 

Lead 7,400 µg/kg 6 8,200 µg/kg 167.5 

Magnesium 6,610,000 µg/kg 6 9,320,000 µg/kg 199 

Manganese 42 1,000 µg/kg 6 505,000 µg/kg 189 

Mercury - - - 2,100 µg/kg 40 

Methylene chloride 2 µg/kg 6 - - -

Neptunium-237 0.019 pCi/g 6 0.092 pCi/g 189 

Nickel 10,000 µg/kg 6 22,500 µg/kg 199 

Nitrate - - - 1,200,000 µg/kg 32 

Nitrogen in nitrite and 7,080 µg/kg 6 304,000 µg/kg 199 
njtrate 

Phosphate - - - 17,000 µg/kg 32 

Plutonium-238 - - - 0.0766 pCi/g 32 

Plutonium-239/240 - - - 4.95 pCi/g 32 

Potassium 1,360,000 µg/kg 6 3,060,000 µg/kg 199 

Potassium-40 14 pCi/g 6 19 pCi/g 130 

Radium-226 0.76 pCi/g 6 5.79 pCi/g 150 

Radi um-228 1.2 pCi/g 6 2.1 pCi/g 40 

Strontium-90 - - - 520 pCi/g 167.5 
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Table 3. Soil Maximum Detection Summary (Soil Borehole A9796) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units ft) 

Sulfate 13 ,000 µg/kg 6 40,000 µg/kg 17.5 

Technetium-99 - - - 1.17 µg/kg 32 

Thallium - - - 3,560 µg/kg 36 

Thorium-228 0.94 pCi/g 6 1.4 pCi/g 91.5 

Thorium-232 1.2 pCi/g 6 2.1 pCi/g 40 

Thorium-234 - - - 7.3 pCi/g 150 

Titanium 1,880,000 µg/kg 6 3,710,000 µg/kg 32 

Total petroleum hydrocarbons kerosene - - 8,800,000 µg/kg 40 

Uranium 1,500 µg/kg 6 280,000 µg/kg 189 

Uranium-233/234 0.58 pCi/g 6 140 pCi/g 189 

Uranium-235 - - - 10.9 pCi/g 32 

Uranium-238 0.55 pCi/g 6 150 pCi/g 189 

Vanadium 58,300 µg/kg 6 107,000 µg/kg 32 

Zinc 70,100 µg/kg 36 84,000 µg/kg 32 

Zirconium-95 - - - 0.068 pCi/g 150 
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Table 4. Geophysical Log Summary 

DPTC.slngl Ceslum-137 Uranlum-2311Uranlum-235 Otherman-made 
W•HNumber contaminants dtt.c:t.d 

C4217 0.5 fl al 0.368 pCVg U-238: 32.5 IO 34.5 ft. 391D None 

32.S to 36.5 and 2U It 0.2 to 37 
300 pCllg (mex at 33.5 ft) 

pCi/g (max at 33.5 ft) U-235: 33.5 ft at 13.4 patg 

C4218 1.51 ft al 0.283 pCl/g U-238: 37 .5 ft at 34 pCVg None 

No U.235 detec:tecl 

C4219 2.5 fl at 0.383 pCVg U-238; 40 lo •5 fl. to 3,100 None 

30.5 lo •8.5 ft: 0.3 to 3,000 pCUg 
pCllg (max at -43.5 fl) 

(max al 37 .5 ft) Nole: delectol' was U-235:•1 I0461l.maxof141 
ISllnted from 33.5 to 37.5 fl pCL'g at .C3.5 fl 

C4220 Notlogged Notlogged Not logged; did not reach 
50ft 

C4221 0 to 1 ft; 0.3 to 0.702 pCllg (max at None deteded None 
surface) 

C4222 9 ft: 0.276 pCi/g None detected None 

C4223 3 ft: 0.27G pCVg U-238; •1 flat 229 pCllg Eu-1S4: .Ct ft at 2 pCVg 

29 k> 54 ft: 0.3 to 52,000 pCVg (max No U-235 detected 
at 33 ft) 

C4224 0.5 ft 0.529 pQ'g U-238: 150.5 ft at 18 pCVg None 

40.5 to "4.5 ft: 1.1 to 84 pCl!g (max No U-235 detected 
at41.5ft) 

C4547 0.5 ft: 0.302 pCL'g U-238: 34.510 35.5 ft, 157 None 

33,5 to 48.5 ft: 0.3 to 534 pCUg (max 
pCl/g (max at 34.5 ft) 

at 34.5ft) No U-235 detected 

C4551 0 ftal 0.315 pQ'g None detected None 

C4552" oft at 0.263 pCL'g None detected None 

46 lo 57 ft: 0.5 to 600 pCVg (max at 
49 ft) 

C4553 0 ft at 0.926 pCL'g U-238: 48 ft and 48 fl. 9 and None 

471059.14 ft: 10 85pCL'g (malC8t 
17 pCllg, respectively 

49 ft) No U-235 detected 

C4554 Oita! 1 pCVg None detected None 

46 ft at 0.1 pCUg 

A77TO 310 13 ft: o lo 0.91 pCl,lg (max at U-238: 4510 90 It (max of None 
(299-W1~70) 5ft) t,400 pCl/g 8145 fl) 

34 10 90 ft 71,000 pCi/g (max at No U.235 detected 
39 ft) 

A7771 3.5 to 14.5 ft: 0.2 lo 6.13 pCVg (max lJ.238: 46.5 t> 68.5 ft and None 
(299-W19-71) at 8.5 ft) 79.6 ti 87.91 ft, 24 lo 184 

31.5 lo 87.91ft0.21028,!500 pCVg 
pCL'g (max at 46.6 ft) 

(max at 39.5 ft) U-235: 46.5 ti 68.5 and 79.5 
IO 87.91, 1.710 12 pCVg (max 
at 56.5ft) 

a. Location of neutron moisture logging. 

Source: D&D-27783 , 200-UW-I Field Summa,y Report for Fiscal Years 2004 and 2005, Table 3-3. 

Note: Produced from the best available copy. 
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Table 5. Soil Maximum Detection Summary (from D&D-27783) 

s 11 .. 

I 

= 1: Nltiogenas 1c: E Sample Nitrate/ N == cz Waste fnttfval UranJum Unnru Nitrite (mg/kg) 
§ Site Area (ftbgs) (mg/kg) mMDL Cmglkg) MDL 

- ··· 
C4714 21&-U-8 "41045.5 o.n• 0.16 11 0.5 

C4716 216-U-8 47.Sto 50.5 21.9 0.083 8 0.5 

C-4717 21&-U-8 1 to2.5 1.34 0.16 3.4 0.5 

C4717 216-C.J.8 371038.5 3.2 0.16 45.4 1 

C4717 216-U-8 441045.5 7.74 0.16 150 2 

C4718 216-U-8 -141045.5 0.416 0.16 3 . .& 0.5 

C4719 216-U-8 "41045.5 0.475 0.16 12 0.5 

C4720 216-U-8 441045.5 u 0.99 25.7 2 

C4721 216-U-8 421043.5 3.19 0.95 59.2 5 

C4722 216-U-8 431044.5 17.3 0.95 6.7 0.5 

C4728 216-U-8 4B1049.7 6.01 0.15 366 10 
- · 

Source: D&D-27783 , 200-UW-I Field Summary Report for Fiscal Years 2004 and 2005, Table 3-5. 

Note: Produced fi-om the best available copy. 

Nature and Extent of Contamination: 

Category: Deep I 

Tc.ff 
Tc-99 (pCflg) 
(pCUg) MDCIMDA 

u 0.663 

u 0.614 

u 0.652 

u 0.653 

u 0.653 

u 0.655 

u 0.648 

u 0.647 

u 0.613 

u 0.658 

u 0.627 

Shallow (Oto 4.6 m [Oto 15 ft] bgs): Cesium-137 was the only man made radionuclide detected by GPL 

from Oto 4.6 m (Oto 15 ft) bgs. GPL results indicate Cesium-137 was detected at levels less than 1 pCi/g, 
except for one location (A7771/299-W19-71) where it was detected at 6.13 pCi/g at 8.5 ft bgs. Soil 
sample results for the deep borehole located within the crib (A9796/299-W19-94) indicate background 

levels of radionuclides in the sample collected at 1.2 to 1.8 m (4 to 6 ft) bgs. 

Deep (>4.6 m [>15 ft] bgs): Cesium-137 and U-238 and -235 (also Eu-154 at one location only) were 

detected using GPL. Contaminant concentration were highest between 10.1 and 15.2 m (33 and 50 ft) 
bgs. Soil sample results indicate contaminant concentrations were generally highest immediately below 

the base of the crib, then decreased rapidly with depth to the Cold Creek Unit (CCU) at approximately 

57.3 m (188 ft) bgs (with the exception of strontium-90, which was detected at 270 to 520 pCi/g 

between 30.5 and 61 m [100 and 200 ft] bgs). Uranium isotope concentrations increase at top of the 

CCU but decrease to non-detect by bottom of the borehole . 
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Source: H-2-43028, Waste Crib 216-U-8. 

Note: Produced from the best available copy. 

Figure 2. 216-U-8 Crib Plan View and Cross Section 
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Figure 3. 216-U-8 Crib Waste Volume Discharged 
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I Site: 216-U-12 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Crib 

U Plant Area 
200-WA-1 

200-UW-1 

1960 to 1988 

Category: Deep I 

Waste Site Location and Physical Description: The Crib is located south of 16th Street, west of Beloit 

Avenue, and south of the 216-U-8 Crib (Figure 1). The bottom of the crib was filled with approximately 
264 m3 (9,320 ft3) of gravel. A perforated 30 cm (12 in.) vitrified clay pipe runs horizontally the length of 

the unit below grade (Figure 2) . In 1988, the pipeline connecting to the 216-U-12 Crib (200-W-42) was 

cut and capped. 

Waste Site Coordinates: 

E-567592.09208 

Site Dimensions: 

Site Length : 30.48 m (100 ft) 
Site Width: 3.05 m (10.00 ft) 
Site Area : 92.96 m2 (1,000 ft 2

) 

N-134501.26825 

Site Depth: 4.57 m (15 ft) to bottom of structure 

Overburden Depth: 2.9 m (9.5 ft) 

Related Site Structure(s): The 216-U-12 Crib was built to replace the 216-U-8 Crib when it showed signs 

of cave-in potential. The 216-U-12 Crib received drainage from the 224-U facility and 291-U stack via an 

underground vitrified clay pipeline, 200-W-42. 

Site Posting: The Site is marked and posted with Underground Radioactive Material signs. 

Site History 

Release Summary: From April 1960 to May 1967, the site received 291-U-1 Stack drainage, 241-WR 

Vault waste, and 224-U process condensate via the C-5 Tank. Contaminated water from the 241-WR 
Vault was discharged to the crib in October 1965, including 3.14 kg (6.9 lb) of thorium. From May 1967 
to September 1972, the site received the above wastes (excluding the 241-WR Vault waste) and 

occasional waste via the C-7 Tank in the 224-U building. From September 1972 to November 1981, the 

site was taken out of service. From November 1981 to January 1987, the site received corrosive process 

condensate (typical pH range of 0.5 - 1.5) from the 224-U building. The crib also received miscellaneous 

storm drain wastes from 224-U building. Between April 1960 and September 1972, 6.7+E05 kg 

(1.5E+06 lb) of nitrate was released to the crib from the Uranium Tri-Oxide process. 

D-947 



DOE/RL-2010-49, REV. 0 

I Site: 216-U-12 Area: U Plant Category: Deep I 
The estimated volume of liquid waste discharged to the site is approximately 1.5E+08 L (3.96E+07 gal) 

and the calculated potential lifetime discharge exceeds one vadose zone pore volume. 

A detailed summary of the waste discharge to the crib is shown in Figure 3. 

Volume/Mass Discharged: 1.5E+08 L (3 .96E+07 gal) 

Pore Volume Discharged: 1.5E+08 L/ (227 ft x 1,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 78 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-12 Waste Site 

Contaminant Mass Discharged 

Pu I g 

Beta 850Ci 

Sr-90 100 Ci 

Ru-160 80 Ci 

Cs-137 <0.1 Ci 

Co-60 <0.1 Ci 

u 18,000 kg 

Source: R.HO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: Radiological surveys of the surface are performed annually. Surveillance 
and maintenance inspections are done quarterly. A site walkdown was conducted on September 17, 

1996. In June 2003, Well 299-W22-75, located near the crib center line, was characterized with gamma 

logging equipment. Cesium-137 was detected in the zone located from 5.1 to 18.3 m (17 to 61 ft) below 

the ground surface (bgs). 

Borehole and data summaries are presented in Tables 2 through 11. Borehole locations are shown in 

Figure 1. 

In 1993, characterization borehole 299-W22-78 / A7882 was installed 1.5 m (5 ft) east of the 216-U-12 
waste site limits and soil samples collected for analysis. This borehole extended to 71.5 m (234.5 ft) bgs 

but did not extend to groundwater (approximately 82.3 m [270 ft] bgs). Contaminant concentrations 

were generally low at the Cold Creek Unit (CCU) at approximately 57 m (187 ft) bgs. 
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In 2003 to 2005, geophysical surveys were conducted at two deep (29.9 and 53.6 m (98 and 176 ft] bgs) 

wells located inside the crib, and one deep (75.9 m (249 ft) bgs located 18.2 m (60 ft) southeast of the 

crib. Geophysical surveys were conducted to approximately 15.2 m (SO ft) bgs at nine direct pqsh 

boreholes located outside the crib. Soil samples were collected between 12.5 and 13.9 m (41 and 
45.5 ft) bgs at eight auger boreholes, with limited sampling for technetium-99, nitrogen as 

nitrate/nitrite, mercury, cadmium, uranium (metal), uranium-235, -238, antimony, and arsenic and 
other Inductively Coupled Plasma-Mass Spectrometer metals (barium, chromium [total], cobalt, copper, 

lead, manganese, selenium, silver, strontium, thallium, titanium, vanadium, and zinc). Samples were also 

collected at 5.5 and 11.6 m (18 and 38 ft) bgs at one of these locations. 

Groundwater wells associated w ith 216 U 12 Crib (299-W22-22, 299-W22-23, 299-W22-24, 

299-W22-24P through -24T, 299-W22-40, 299-W22-41, 299-W22-42, and 299-W22-79) had detections 

of carbon tetrachloride (CTET), nitrate, chromium and radionuclides, including cesium-137, strontium-

90, and tritium, above drinking water standards. CTET results ranged from non-detect to 10 µg/L from 
1987 to 2013. Nitrate concentrations up to 660,000 µg/L 1995 were detected from 1960 to 2013. 

Chromium concentrations up to 2,500 µg/L were detected from 1991 to 2013. For radionuclides, 

strontium-90 was detected at concentrations up to 900 pCi/L from 1961 to 2013. Tritium was detected 

at concentrations up to 889,000 pCi/L from 1971 to 2013. Cesium-137 results generally ranged from 

non-detect to 39 pCi/L. One detection in 1960 (500 pCi/L at 299-W22-24) exceeded the drinking water 
standard. 

Table 2. Borehole Summary for the 216-U-12 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1993 299-W22-78 / A 7882 Outside - 5 ft east 4 - 232.5 (17 samples) 

2003 299-W22-75 I A7879 Inside 2 - 176 (GPL) 

2003 A4967 Outside - 60 ft southeast 2 - 249 (GPL) 

2004 C4225 Outside - 20 ft north I - 48 (GPL) 

2004 C4226 Outside - 25 ft east 1 - 48 (GPL) 

2004 C4227 Outside - 20 ft south 0.5 - 48.5 (GPL) 

2004 C4228 Outside - 20 ft west 0.5 - 48.5 (GPL) 

2004 C4229 Outside - 40 ft north 0 - 49.1 (GPL) 

2004 C423 1 Outside - 80 ft northwest 0 - 49.5 (GPL) 

2004 C4232 Outside - 40 ft west 0 - 49.2 (GPL) 

2004 C4555 Outside - 80 ft west 0 - 49 .6 (GPL) 

2004 C4556 Outside - 80 ft southwest 0 - 49 (GPL) 

2005 299-W22-73 I A7877 Inside 0.25 - 99.7 (GPL) 
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Table 2. Borehole Summary for the 216-U-12 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2005 C4715 Outside - 200 ft northeast 44 - 46 (1 sample) 

2005 C4723 Outside - 340 ft east 44 - 46 (1 sample) 

2005 C4724 Outside - 20 ft southeast 44 - 46 (1 sample) 

2005 C4725 Outside - 20 ft north 44 - 46 (1 sample) 

2005 C4726 Outside - 80 ft west 44 - 46 (1 sample) 

2005 C4730 Outside - 25 ft east 18 - 46 (3 samples) 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-U-12 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7877 0 to 5 2.2 pCi/g 2.5 15,209 cpm '2.5 

5 to 10 3.9 pCi/g 9.5 20,239 cpm 9.5 

10 to 15 3.8 pCi/g 11.5 18,229.6 cpm 11.5 

>15 132.7 pCi/g 23 .5 49,066.4 cpm 21.5 

A7879 0 to 5 - pCi/g - - cpm -

5 to 10 - pCi/g - - cpm -

10 to 15 - pCi/g - - cpm -

>15 633 .3 pCi/g 49 52,867.6 cpm 44 

bgs below ground surface 

ID identification 
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Table 4. Summary of 2004 Geophysical Logging at the 216-U-12 Crib 

DPT casing/ Interval of Dettc11on of Cs-137 Interval of Detection of U-238/U-235 
Web Number In FHt and ConcentraUon Rang• 1n Feet and Concentration Range 

C4225 9 to 21 ft: 0.3 to BO pQlg (max at 10 ft) None detected 

29 and 41 ft: 0.2 pCVg 

. C4226 23.S fl: 0.3 pa/g None de1eded 

C4227 Nonedeteded None detected 

C4228 None detected U-238: 32.5 to 41.5 ft. 17 to 61 pCVg 
(max at 40 ft) 

U-235: 31 .5 lo 40.5 ft, 2.1 lo 3.8 pCl/g 
(max at 33.5 ft) 

C4229 0 ft: 0.3 pCVg None detected 
1 O to 11 ft: 1.1 to 1.22 pCl/g (maut 

10 ft) 

C4231 0 ft: 0.653 pCUg None detected 

2ft:0.3pCVg 

C4232 0 ft: 0.207 pCi/g U-238! 26 to 40 ft, to 77 pCi/g (max at 

17 ft: 0.1 pClfg 
38 ft) 

U-235: 34 to 40 ft. 10 4 pQ'g (max at 
39ft) 

C4Sss• 0 to 1 ft: 0.3 to 1.31 pCVg (max 810 fl) None detected 

C4556 0 ft: 0.967 pCUg None detected 

299-W22-22 Oeteded ata few sporadic loca1ions In None 
lhe borehole near ls MOL of 

approxmately 0.2 pCVg 

299-W22-23 Detected at a few sporadic locatiom In None 
lhe borehole near Is MOL of 

approxlmatety 0.2 pCl/g 

A7879 (299-W22-75) 12 to 61 ft: 0.3 to 8,400 pCilg. (max et U-238: 17 to 20 ft, 55 to 330 pCUg. 29 to 
25ft) 31 ft; 20 to 30 pCl/g. 37 to 53 ft; 17 to 

75 pCi/g. 61 to 81 ft: 17 to 335 J)Cf'g. 
(max at 76 ft. although lhe highest 

conoentralion may be In the Interval Of 
high dead time 20-27 ft where lhe MOL 

signif,canUy Increases) 

U.235: 18 to 19 ~ 6 to 9 pCl/g. 68 to 
81 ft ;1.8 to 22 pCilg. (max at 75 ft) 

... 

A7877 1.5 lo 57.5 ft 5 pCUg et 10 ft (max U-2:38 and U-2:35 from 19.5 t> 29.5 ft. 
130 pCVg at 23.5 ft) ma>t U-238 of 40 pCVg end ma,c U.235 

(299-W22-73) of 2 pCl/g at 21 ft. 

a. Location of neutron moisture logging. 

Source: D&D-27783, 200-UW- I Field Summa,y Report for Fiscal Years 2004 and 2005, Table 3-4. 
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Table 5. Soil Maximum Detection Summary (Soil Borehole A7882) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Aluminum 7,350,000 µg/kg 6 - - -

Arsenic 8,600 µg/kg 6 - - -

Barium 104,000 µg/kg 6 - - -

Calcium 20,400,000 µg/kg 6 - - -

Chloride 6,000 µg/kg 6 - - -

Chromium 8,400 µg/kg 6 - - -

Cobalt 11 ,800 µg/kg 6 - - -

Copper 15,800 µg/kg 6 - - -

Fluoride 3,200 µg/kg 6 - - -

Gross alpha 11 pCi/g 6 11 pCi/g 187.5 

Gross beta 18 pCi/g 6 460 pCi/g 23 

Iron 22,400,000 µg/kg 6 - - -

Lead 7,500 µg/kg 6 - - -

Magnesium 6,990,000 µg/kg 6 - - -

Nickel 8,400 µg/kg 6 - - -

Nitrogen in nitrite and - - - 197,000 µg/kg 212 
nitrate 

Potassium 1,200,000 µg/kg 6 - - -

Potassium-40 13 pCi/g 6 - - -

Radium-226 0.56 pCi/g 6 - - -

Radium-228 0.89 pCi/g 6 - - -

Sulfate 8,000 µg/kg 6 - - -

Technetium-99 - - - 1 pCi/g 212 

Thorium-228 0.92 pCi/g 6 - - -

Thorium-232 0.89 pCi/g 6 - - -
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Table 5. Soil Maximum Detection Summary (Soil Borehole A7882) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Titani um 1,780,000 µg/kg 6 5,100 µg/kg 40.6 

Uranium - - - - - -

Urani um-233/234 0.51 pCi/g 6 2.3 pCi/g 40.6 

Urani um-234 - - - 0.25 pCi/g 152 

Uraniu m-235 - - - 0.24 pCi/g 40.6 

Urani um-238 0.6 pCi/g 11 2.2 pCi/g 40.6 

Vanadium 55,200 µg/kg 6 - - -

Table 6. Soil Maximum Detection Summary (Soil Borehole C4723) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 5,390 µg/kg 46 

Barium - - - 72,000 µg/kg 46 

Chromium - - - 9,090 µg/kg 46 

Cobalt - - - 6,160 µg/kg 46 

Copper - - - 12,500 µg/kg 46 

Lead - - - 2,700 µg/kg 46 

Manganese - - - 270,000 µg/kg 46 

Nickel - - - 10,500 µg/kg 46 

Nitrogen in Nitrite and - - - 5,000 µg/kg 46 
Nitrate 

Seleni um - - - 1,300 µg/kg 46 

Strontium - - - 33 ,600 µg/kg 46 

Tha ll ium - - - 149 µg/kg 46 
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Table 6. Soil Maximum Detection Summary (Soil Borehole C4723) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Titanium - - - 1,280,000 µg/kg 46 

Uranium - - - 413 µg/kg 46 

Uranium-234 - - - 0.669 pCi/g 46 

Uranium-238 - - - 0.647 pCi/g 46 

Vanadium - - - 42,100 µg/kg 46 
I 

Zinc - - - 49,700 µg/kg 46 

Table 7. Soil Maximum Detection Summary (Soil Borehole C4724) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 2,740 µg/kg 46 

Barium - - - 64,000 µg/kg 46 

Cadmium - - - 118 µg/kg 46 

Chrom ium - - - 8,420 µg/kg 46 

Cobalt - - - 5,830 µg/kg 46 

Copper - - - 11 ,400 µg/kg 46 

Lead - - - 2,690 µg/kg 46 

Manganese - - - 259,000 µg/kg 46 

Nickel - - - 9,270 µg/kg 46 

Selenium - - - 1,110 µg/kg 46 

Strontium - - - 35 ,800 µg/kg 46 

Technetium-99 - - - 0.993 pCi/g 46 

Thallium - - - 139 µg/kg 46 

Titanium - - - 1,130,000 µg/kg 46 
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Table 7. Soil Maximum Detection Summary (Soil Borehole C4724) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Urani um - - - 501 µg/kg 46 

Urani um-234 - - - 0.6 pCi/g 46 

Urani um-238 - - - 0.503 pCi/g 46 

Vanadium - - - 36,700 µg/kg 46 

Zi nc - - - 40,500 µg/kg 46 

Table 8. Soil Maximum Detection Summary (Soil Borehole C4725) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 5,600 µg/kg 46 

Bari um - - - 85,600 µg/kg 46 

Cadmium - - - 188 µg/kg 46 

Chromi um - - - 12,700 µg/kg 46 

Cobalt - - - 7,730 µg/kg 46 

Copper - - - 14,600 µg/kg 46 

Lead - - - 3,580 µg/kg 46 

Manganese - - - 372,000 µg/kg 46 

N ickel - - - 14,200 µg/kg 46 

N itrogen in Nitri te and - - - 3,200 µg/kg 46 
Nitrate 

Selenium - - - 729 µg/kg 46 

Strontium - - - 46,500 µg/kg 46 

Thallium - - - 102 µg/kg 46 

Titanium - - - 1,360,000 µg/kg 46 
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Table 8. Soil Maximum Detection Summary (Soil Borehole C4725) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Uranium - - - 517 µg/kg 46 

Uranium-234 - - - 0.811 pCi/g 46 

Uranium-235 - - - 0.023 pCi/g 46 

Uranium-238 - - - 0.75 pCi/g 46 

Vanadi um - - - 46,900 µg/kg 46 

Zinc - - - 47,400 µg/kg 46 

Table 9. Soil Maximum Detection Summary (Soil Borehole C4726) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Technetium-99 - - - 2.35 pCi/g 46 

Uranium-234 - - - 2.06 pCi/g 46 

Urani um-235 - - - 0.088 pCi/g 46 

Uranium-238 - - - 1.62 pCi/g 46 

Table 10. Soil Maximum Detection Summary (Soil Borehole C4730) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Arsenic - - - 6,060 µg/kg 40 

Barium - - - I 18,000 µg/kg 46 

Cadmium - - - 159 µg/kg 20 

Chromium - - - I 0,100 µg/kg 40 
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Table 10. Soil Maximum Detection Summary (Soil Borehole C4730) 

Sample Interval: 0-15 ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Cobalt - - - 7,940 µg/kg 20 

Copper - - - 14,800 µg/kg 40 

Lead - - - 4,610 µg/kg 20 

Manganese - - - 317,000 µg/kg 40 

Mercury - - - 73 µg/kg 20 

Nickel - - - 9,180 µg/kg 46 

Selenium - - - 1,630 µg/kg 20 

Strontium - - - 38,700 µg/kg 40 

Technetium-99 - - - 0.707 pCi/g 40 

Thall ium - - - 133 µg/kg 40 

Titanium - - - 2,120,000 µg/kg 20 

Uranium - - - 5,660 µg/kg 40 

Uranium-234 - - - 6.04 pCi/g 46 

Uranium-235 - - - 0.29 pCi/g 46 

Uranium-238 - - - 4.86 pCi/g 46 

Vanad ium - - - 49,200 µg/kg 20 

Zinc - - - 55,800 µg/kg 40 
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Table 11. Summary of 2004 Soil Samples for the 216-U-12 Crib 

C 
0 
~ .. 

- •.! Nttrogenas -u ic:e Sample Nitrate! N Tc-H 
'& Waste Interval Uranfum Uranfu Nhrtte (mg/kg) Tc:-99 (pCllg) 
:I Site Area (ft b;s) (mgfkg) mMOL (mg/kg) MDL (pCllg) MOCIMDA 

04715 216-U-12 44to4S.S 0.838 0.15 11 0.5 u 0.664 

C4723 216-U-12 44to45.5 0.413 0.12 5 0.5 u 0.673 

04n4 216-U-12 44to45.5 0.501 0.15 82.9 2 0.993 0.626 

C4725 216-U-12 44to45.5 0.517 0.12 3.2 0.5 u 0.629 

C4726 216-U-12 41 to42.5 3.12 0.15 544 10 2.36 0.0951 

04727 216-U-12 44to45.5 0.476 0.15 3.7 0.5 u 0.63 

C4729 216-lJ.12 44 to45.5 0.399 0.16 6.9 0.5 u 0.625 

C4730 216-lJ.12 181019.5 0.848 0.1S u 0.5 u 0.633 

C4730 216-U-12 38to39.5 8.01 0.16 149 2 0.707 0.625 

C4730 216-U-12 441045.5 3.63 0.16 109 0.5 u 0.628 

a. U lndk:ales that 1he ccntaminant was undetected at the shown location. 

Source: D&D-27783 , 200-UW- J Field Summary Report for Fiscal Years 2004 and 2005, Table 3-5 . 

Nature and Extent of Contamination: 

Shallow (0 to 4.6 m [Oto 15 ft] bgs): Geophysical logging (GPL) detected cesium-137 from 0.46 to 4.6 m 

(1.5 to 15 ft) bgs (maximum 3.9 pCi/g at 2.9 m [9.5 ft) bgs) in one of two boreholes (299-W22-73/A7877) 

within the crib footprint . Cesium-137 results for the other borehole were below background or 
nondetect. Outside the crib, cesium-137 was detected above background at boreholes located north of 

the crib, with the maximum concentrations occurring at 3 m (10 ft) bgs (80 pCi/g at C4225 and 1.22 
pCi/g at (4229) . Soil sample results for the deep borehole installed at the eastern edge of the crib 
(A7882/299-W22-78) indicate background levels of radionuclides at 1.2 to 3.3 m (4 to 11 ft) bgs. 

Deep (>4.6 m [>15 ft] bgs): Based on GPL results, cesium-137 was detected to a depth of 18.6 m (61 ft) 
bgs at boreholes located within the crib. Maximum cesium-137 for these boreholes were about 3 m 

(10 ft) below the crib bottom (130 pCi/g at 7 .2 m (23.5 ft) at 299-W22-73/ A7877 and 8,400 pCi/g at 

7.6 m (25 ft) bgs at 299-W22-75/A7879) . Outside the crib, cesium-137 results using GPL were generally 

below background or nondetect. Uranium-238 and -235 were detected by GPL at boreholes located 

inside and outside the crib. At A7877, detections occurred from 5.9 to 8.9 m (19.5 to 29.5 ft) bgs, with 

the maximum concentrations occurring at 6.4 m (21 ft) bgs. At the southernmost borehole within the 

crib (A7879), uranium-238 was detected at multiple depth intervals between 5.2 and 24.7 m (17 and 81 

ft) bgs, with the maximum detections occurring at 22.9 to 23.1 m (75 to 76 ft) bgs (335 pCi/g 
uranium-238, 22 pCi/g uranium-235). Outside the crib, uranium-238 and -235 were detected between 

7.9 and 12.7 m (26 and 41.5 ft) bgs at two boreholes located west of the crib (C4228 and C4232). At the 

deep borehole, 18.3 m (60 ft) southeast of the crib, cesium-137 and cobalt-60 were detected only 
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sporadically at concentrations near the detection limit. Radiological and inorganic contaminants were 

detected in soil samples collected from the deep borehole at the eastern edge of the crib (A 7882/299-
W22-78). Maximum detected uranium-238 results were in the sample collected at 14 m (46 ft) bgs. 

Cesium-137 was not analyzed. Radiological and inorganic analytes were detected at locations 
surrounding the crib. 
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I Site: 216-U-12 Area: U Plant Category: Deep I 
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I Site: 216-U-13 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Trench 

U Plant Area 
200-WA-1 
200-MG-2 

March 1952 to March 1956 

Category: Intermediate I 

Waste Site Location and Physical Description: This Trench was located west of the 241-U Tank Farm and 

consisted of two trenches of equal dimensions (Figures 1 and 2). The trenches were sloped so vehicles 

could be driven down to the decontamination station at the bottom. Some debris is visible in the area 

and the area is not level. Many deep gullies are located in the area west of the 241-U Tank Farm . When 
the pits were deactivated in 1956, contaminated soils in the bottom of the pits were removed . 

The steam cleaning equipment was removed in the 1960s and the pits were backfilled. 

Waste Site Coordinates: 

E-566717 .62455 

Site Dimensions: 

Site Length: 61 m (200 ft) 
Site Width: 6.1 m (20 ft) 
Site Area : 372 m2 (4,000 ft2

) 

N-135067.46484 

Site Depth: 5.49 m (18 ft) to bottom of structure 

Cover Thickness: Not applicable 

Note: These are the dimensions for each trench 

Related Site Structure(s): Not applicable. 

Site Posting: Not applicable. 

Site History 

Release Summary: The open trenches operated as a decontamination pit and received drainage from 

equipment steam cleaning and decontamination activities done inside the trenches . The pits were used 
mainly to decontaminate trucks and cranes bearing low levels of radioactive contamination. Several 
large pumps used in the Uranium Recovery operation were also cleaned here, but the residue was 

scrapped and taken to the 200 West Burial Grounds. The site waste may include traces of detergent and 

nitric acid. 

The estimated volume of liquid waste discharged to the site is approximately l.14E+04 L (3 .01E+03 gal) 

and the calculated potential lifetime discharge would not exceed one vadose zone pore volume. 

A detailed summary of the waste discharge to the trench is shown in Figure 3. 
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I Site: 216-U-13 Area: U Plant Category: Intermediate I 

Volume/Mass Discharged: 1.14E+04 L (3 .01E+03 gal) 

Pore Volume Discharged: 1.1E+04 L/ (219 ft x 8,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.001 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-13 Waste Site 

Contaminant Mass Discharged 

Pu <0.1 g 

Beta 50 Ci 

Sr-90 <0.1 Ci 

Ru-1 60 10 Ci 

Cs-137 <0.1 Ci 

Co-60 <0.1 Ci 

u 0.45 kg 

Source: RHO-CD-673, Handbook 200 _Areas Waste Sites, Volume II . 

Previous Site Characterization 

Site Characterization Summary: A radiation survey of the site was performed on September 24, 1981, 
and except for two spots, all ground surface and vegetation at the trench site was less than background. 

On August 10 and 11, 1982, excavations of the trenches were done to allow for sub-surface radiation 
surveys. The results found the site to be free of surface and subsurface radiological contamination. 

Existing soil data are for a borehole located 30.5 m (100 ft) south of the trench. Samples at 2.1 and 70 m 

(7 and 230 ft) below ground surface (bgs) show no significant contamination. The geophysical log of this 

well shows no significant detections of manmade radionuclides. 

Groundwater well (299-W18-31 [A4943]) was formerly located through center of site. The well was 

geophysically logged in 1991. Results show no significant detections of radionuclides . 

Well and borehole locations are shown on Figure 1. Borehole and sample results summaries are 
presented in Tables 2 through 4. 
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I Site: 216-U-13 Area: U Plant Category: Intermediate J 

Table 2. Borehole Summary for the 216-U-13 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

1991 299-W 18-31 I A4943 Inside 0.4 - 227 (GPL) 

2001 299-W 18-40 / C3395 Outside - South I 00 ft 0 - 260 (GPL) 

0- 230 (2 soil samples) 

GPL geophysical log 

ID identification 

Table 3. Geophysical Log Summary for the 216-U-13 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

C3395 0 to 5 0.21 pCi/g 0.0 5,800.3 cpm 5 

5 to 10 - pCi/g - 6, 115.9 cpm 6 

10 to 15 - pCi/g - 4,499.2 cpm 15 

>15 - pCi/g - 8,196.4 cpm 118 

bgs below ground surface 

ID identification 

Table 4. Soil Maximum Detection Summary (Soil Borehole C3395) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Aluminum 8,100,000 µg/kg 7 7,280,000 µg/kg 230 

Ammonia 3,280 µg/kg 7 - - -

Barium 537 µg/L 7 729 µg/L 230 

Beryllium - - - 0.79 µg/L 230 

Bismuth 5,800 µg/kg 7 - - -
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I Site: 216-U-13 Area: U Plant Category: Intermediate I 

Table 4. Soil Maximum Detection Summary (Soil Borehole C3395) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Chromium - - - 94.6 µg/L 230 

Copper 11,700 µg/kg 7 13,600 µg/kg 230 

Hexavalent Chromium - - - 4,300 µg/kg 230 

Iron 25,100,000 µg/kg 7 19,900,000 µg/kg 230 

Lead - - - 33.8 µg/L 230 

Magnesium 5,640,000 µg/kg 7 3,560,000 µg/kg 230 

Manganese 397,000 µg/kg 7 497,000 µg/kg 230 

Molybdenum - - - 5,100 µg/kg 230 

Nickel - - - 39.9 µg/L 230 

Potassium 1,280,000 µg/kg 7 880,000 µg/kg 230 

Potassium-40 12.9 pCi/g 7 9.99 pCi/g 230 

Radium-226 0.552 pCi/g 7 0.358 pCi/g 230 

Radium-228 0.784 pCi/g 7 0.476 pCi/g 230 

Sodium 383 ,000 µg/kg 7 664,000 µg/kg 230 

Thori um-228 0.73 pCi/g 7 0.5 1 pCi/g 230 

Thorium-230 0.706 pCi/g 7 - - -

Thorium-232 0.872 pCi/g 7 0.476 pCi/g 230 

Tin 4,600 µg/kg 7 4,300 µg/kg 230 

Urani um-233/234 0.49 pCi/g 7 0.319 pCi/g 230 

Uranium-235 0.05 pCi/g 7 0.032 pCi/g 230 

Uranium-238 0.593 pCi/g 7 0.341 pCi/g 230 

Zinc 9.7 µg/L 7 21 µg/L 230 
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I Site: 216-U-13 Area: U Plant Category: Intermediate I 
Nature and Extent of Contamination: 

Based on existing information, the deep soil below the trench (>5.5 m [>18 ft] bgs) could be 
contaminated by former vehicle decontamination activit ies . Because the trench was backfilled after use 

and previous radiation surveys indicated no radiological contamination, the soil from Oto 5.5 m (0 to 18 
ft) bgs within the trench has a low potential for contamination. Contaminated soil was reportedly 

removed from the base of the trench before it was backfilled . Because vehicle decontamination 
activities were likely to have occurred near the center of the trenches on level ground, the potential for 

shallow soil contamination along the ends of the trench where the ground was sloped to accommodate 
vehicle access to the trench is low. The estimated volume of liquids discharged to the trench (0.001 pore 
volume) was insufficient to affect groundwater and suggests contamination, if present, would not 
extend very deep below the trench . The approximate depth to groundwater is 72.2 m (237 ft) bgs. 

References: 

H-2-44511 (drawing), 2002, Area Map 200 West "U" Plant Facilities, Sh . 70, Rev. 8, U.S. Department of 
Energy, Office of River Protection, Richland, Washington. 

Waste Information Data System General Summary Report for the 216-U-13 Waste Site. 
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Site: 216-U-13 Area: U Plant Category: Intermediate 
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I Site: 216-U-14 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Ditch 

U Plant Area 

200-WA-1 

200-MG-2 

1944 to 1995 

Category: Deep I 

Waste Site Location and Physical Description: The 216-U-14 Ditch originated west of the 284-W 

Powerhouse, west of Bridgeport Avenue, and extended southward, terminating at the 216-U-10 Pond 

(Figure 1). The ditch was an unlined and open manmade channel filled with large cobbles . The northern 

portion of the ditch is shown on Figure 2, and the southern portion on Figure 3. Near the head end of 

the ditch, a 0.6 m (2 ft) diameter pipe allowed 284-W Powerhouse and laundry effluent to flow under 

19th Street and connect to the main portion of the ditch. The ditch also had a 1.22 m (4 ft) diameter 

culvert that allowed effluent to flow under 16th Street to the portion of the ditch located north of the 

242-S Evaporator and also flowed under Cooper Avenue to terminate at 216-U-10 Pond. The ditch was 

deactivated and stabilized by 1995; the stabilization included backfilling with a minimum of 0.61 m (2 ft) 
of clean dirt. In 1997, the cobbles were covered with "pit run" gravel, and the site was posted as 

Underground Radiation Material Area (URMA). 

Waste Site Coordinates: 

E-566906.67492 

Site Dimensions: 

Site Length : 1,730 m (5,680 ft) 
Site Width: 2.4 m (8 ft) 
Site Area: 4,224 m2 (45,440 ft 2) 

N-135126.22815 

Site Depth: 3 m (10 ft) to bottom of structure 

Cover Thickness: Not applicable 

Related Site Structure(s): The ditch is associated with the 284-W Powerhouse, 2723-W (old laundry 

facility), 2724-W (new laundry facility), 221-U, 224-U, 271-U, the 242-5 Evaporator building, and the 

241-U-110 Tank. The 200 West Area Powerhouse Pond was constructed over the location of the head 

end of the 216-U-14 Ditch. The direct pipeline from 221-U is 200-W-84-PL. The pipeline from 2724-W is 

200-W-102-PL. A pipeline from the 241-U Tank Farm to the 216-U-14 ditch is 200-W-168-PL. The outlet 

pipe from 207-U is 200-W-222-PL. The effluent discharge pipe from 242-5 Evaporator to the 216-U-14 
ditch is 200-W-223-PL. 

Site Posting: The Site is posted as an URMA. 
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I Site: 216-U-14 Area: U Plant Category: Deep I 

Site History 

Release Summary: The 216-U-14 Ditch was the original effluent route to the 216-U-10 Pond. It received 

powerhouse wastewater, laundry wastewater (until 1981) via 200-W-102 Pipeline, and steam 
condensate and cooling water from 221-U, 224-U, and the 242-S Evaporator. 

From July 1944 to September 1944, the site received wastewater from the 284-W Powerhouse. From 
September 1944 to January 1950, the site received the same wastewater plus waste from 2723-W 
(original laundry and mask cleaning station) . From January 1950 to March 1952, the site received 

wastewater from 284-W and 2724-W Laundry Building (new laundry facility) . From March 1952 to 

May 1954, the site received the same wastewater plus chemical sewer waste from 221-U and cooling 

water from 224-U . From May 1954 to August 1955, the site received the same wastewater plus cooling 
water from 241-U-110 condenser tank. From August 1955 to November 1973, the site received the 

same wastewater plus 271-U cooling water. From November 1973 to April 1980, the site received the 
same wastewater plus 242-S Evaporator condensate and cooling water. From April 1980 to September 

1981, the site received the same wastewater except 242-S condensate, 2723-W, and 2724-W waste. 
From September 1981 to July 1984, the site received the same wastewater except 221-U, 224-U, and 

271-U waste. The 221-U and 224-U effluent entered the ditch after passing through the 207-U Retention 

Basin. The 216-U-16 crib was built in 1984 to accept 224-U effluent that had previously been discharged 

to the ditch. However, the 216-U-16 crib failed in 1985. Some 224-U effluent was diverted back to the 
216-U-14 Ditch until November 1994, when the outlet pipe from the 207-U Retention Basin was 

permanently isolated and filled with concrete. 

The portion of the ditch located west of Cooper Avenue received effluent from the 242-S Evaporator 

and remained active until April 1995. Discharge from the 242-S Evaporator was eliminated in 1995, 
ending all discharges to the 216-U-14 Ditch. In addition, Occurrence Report 86-46 states that on 
August 6, 1986, 2,365 L (625 gal) of recovered nitric acid, containing 39 kg (86 lb) of uranium was 
discharged through the chemical sewer to the 207-U Retention Basin . Prior to the discovery of the 
release, the outlet valves on the retention basin were open to the 216-U-14 Ditch. The acid released to 
the ditch was greatly diluted with the 1,140 L (300 gal) per minute flow of cooling water from the 
224-U Facility being processed through the chemical sewer system. The outlet valves from the retention 
basin were closed shortly after the discovery of the release and the remainder of the acid release was 

contained in the retention basin . The effluent in the retention basin was neutralized with 270 kg (600 lb) 

of sodium carbonate. Contrary to the release information provided in the Occurrence Report 86-46, the 

Hanford Site Waste Management Units Report stated approximately 3,000 L (796 gal) of 50 percent 

reprocessed nitric acid was released to the unit. The total release to the environment consisted of 

approximately 101,250 kg (225,000 lb) of corrosive solution (pH less than 2.0) and 45.4 kg (100 lb) of 

uranium. 

The estimated total volume of process effluent discharged to the site is approximately l .22E+09 L 
(3.22E+08 gal) and the calculated potential lifetime discharge would exceed one vadose zone pore volume. 
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A detailed summary of the waste discharged to the ditch from 1985 to 1993 is shown in Figure 4. 

Groundwater at wells located near the 216 U 14 Ditch (299-W18-33, 299-W18-250, 299-W18-251, 
299-W19-1, 299-W19-21, 299-W19-91, 299-W19-92, 299-W19-93, and 299-W23-16) had detections 

above drinking water standards for carbon tetrachloride (CTET), chromium, strontium-90, and uranium. 

CTET results ranged from non-detect to as high as 100 µg/L from 1987 to 2005. Chromium results 

ranged from non-detect to as high as 1,000 µg/L from 1987 to 2002. Strontium-90 was detected at three 

wells (299-W19-91, 299-W19-92, and 299-W19-93) at concentration ranging from 1.5pCi/L to 

7,820 pCi/L from 1992 to 1994. Uranium results ranged from non-detect to 139 µg/L in samples 

collected from 1986 to 2005. 

Volume/Mass Discharged: 1.22E+09 L (3 .22E+08 gal) 

Pore Volume Discharged: 1.22E+09 L/ (227ft x 45,440 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 13.9 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-14 Waste Site 

Contaminant Mass Discharged 

Total Beta < l Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: A surface radiological survey is done on the backfilled ditch annually. 

Sediment, soil, and vegetation samples were collected to characterize the 216-U-14 Ditch several times. In 

1981, contamination levels found in sediment at the head end of the ditch, to a depth of 175 cm (70 in.), 
were above background levels for all radionuclides analyzed. The average concentration for all depths was 

76.6 pCi/g cesium-137, 113.4 pCi/g cobalt-60, 101.6 pCi/g strontium-90, and 89.1 pCi/g plutonium 
239/240. The highest concentrations of cobalt-60 were found in the head end of the ditch. The highest 

concentration of cesium-137 was found near where the ditch entered U- Pond. Core samples were 
collected in 1987 to determine the effects of the accidental nitric acid and uranium release that occurred 

in 1986. A maximum of 185 pCi/g of uranium was found at a depth of 15 to 30 cm (6 to 12 in .). 

Test pits were excavated in the ditch in 1992 to support the Groundwater Impact Assessment for the 

216-U-14 Ditch. The test pits were located in the portion of the ditch west of Cooper Ave and east of the 

216-U-10 pond. Data indicated the contaminants were concentrated within a few feet of the bottom of 

the ditch. 

Borehole locations are shown on Figure 3 and soil data is summarized in Tables 3 through 6. 
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I Site: 216-U-14 Area: U Plant Category: Deep I 
No geophysical boreholes or soil boreholes have been installed within the ditch footprint . A geophysical 

log is available for one location {A4944) adjacent to the ditch (see Figure 3) . Soil borehole A7730 is 

located at the edge of the southern portion of the ditch (see Figure 3). The locations and/or sample 

depths for soil sample sites 35877 and 36368 could not be determined. 

Table 2. Borehole Summary for the 216-U-14 Waste Site 

Location with 
Year Borehole/Well ID Respect to Site Depth (ft) 

2003 A4944 Edge - southern portion of ditch 2-2 12(GPL) 

1993 A 7730 I 299-Wl 8-250 Edge - southern portion of ditch Unknown ( 11 samples) 

1993 35877 Undetennined Unknown (7 samples) 

1993 35638 Undetermined Unknown (1 sample) 

GPL = geophys ical log 

ID identifica tion 

Table 3. Geophysical Log Summary for the 216-U-14 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A4944 0 to 5 1.35 pCi/g 2.0 17,821.3 cpm 5 

5 to 10 0.46 pCi/g 10.0 16,243 cpm 6 

10 to 15 0.55 pCi/g 11 16,342.6 cpm 14 

>15 0.35 pCi/g 192 23,988.5 cpm 93 

bgs below ground surface 

ID identi fica tion 
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Table 4. Soil Maximum Detection Summary (Soil Borehole A7730) 

Sample Interval: 0-15 ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Gross alpha - - - 10.9 pCi/g -

Gross beta - - - 37.9 pCi/g -

Radium - - - 1.89 pCi/g -

Table 5. Soil Maximum Detection Summary (Soil Borehole 35877) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Maximum 
Detected Sample Detected Sample 

Chemical Concentration Units Depth (ft) Concentration Units Depth (ft) 

Americium-241 - - - 1.45 pCi/g -

Cesium-137 - - - 2740 pCi/g -

Cobalt-60 - - - 1.35 pCi/g -

Gross alpha - - - 27.4 pCi/g -

Gross beta - - - 70.6 pCi/g -

Iodine-129 - - - 0.79 pCi/g -

Lead-212 - - - 1.25 pCi/g -

Lead-214 - - - 0.621 pCi/g -

Plutonium-238 - - - 0.00751 pCi/g -

Plutonium-239/240 - - - 10.2 pCi/g -

Radium - - - 0.919 pCi/g -

Radium-224 - - - 1.28 pCi/g -

Radium-226 - - - 0.544 pCi/g -

Strontium-90 - - - 3.56 pCi/g -

Technetium-99 - - - 13.5 pCi/g -

Uranium - - - 15.8 pCi/g -
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Table 6. Soil Maximum Detection Summary (Soil Borehole 36368) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Gross alpha - - - 17.6 pCi/g -

Gross beta - - - 19.7 pCi/g -

Radium - - - 1.63 pCi/g -

Nature and Extent of Contamination: 

Previous characterization sampling found shallow soil contamination near the head of the ditch, near 

where the ditch entered the U-Pond, and in the portion of the ditch west of Cooper Ave. and east of the 

216-U-10 pond. The approximate depth to groundwater is 72.2 m (237 ft) below ground surface (bgs). 

References: 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw. ha nford .gov/ a rpi r /i ndex.cfm/viewDoc ?accession=D 19603 9028. 

Waste Information Data System General Summary Report for the 216-U-14 Waste Site. 
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Figure 1. 216-U-14 Waste Site Map 
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Figure 2. Northern Portion of the 216-U-14 Waste Site 
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Figure 3. Southern Portion of the 216-U-14 Waste Site 
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Site Description 

Site Type: Trench 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

U Plant Area 
200-WA-1 

200-UW-1 

During May 1957 
Former OU Assignment: 

Service Dates: 

Waste Site Location and Physical Description: The 216-U-15 Trench is the result of a deliberate 

discharge of liquid waste into an open excavation. The site was deactivated by backfilling the excavation 

and removing the aboveground piping. 

This trench (Figure 1) was located west of the 271-U Building and north of 16th Street. In August 2002, 

translated Global Positioning System (GPS) coordinates were used to locate the area documented in 
1957 as the disposal pit site. No visual signs of the site were noted, since the perimeter fence and all 

identification markings of this site were removed in 1971. Ground Penetrating Radar scans were done of 
several potential site locations in February 2005. GPR results found no subsurface disturbances, only a 

linear pipe anomaly beneath the location identified as the spot documented with Hanford Site 

coordinates. A large disturbed area was noted west and south of the Hanford Site coordinate spot. This 

large disturbance was determined to be the most likely 216-U-15 site location. Figure 2 shows the three 

possible site locations based on the GPS and geophysical survey result from May 2005. The location 

marked ARH-2155 represents the converted coordinates found in document ARH-2155, Radioactive 

Liquid Waste Disposal Facilities 200 West Area. The location marked Waste Information Data System 

(WIDS) represents the converted coord inates shown in the waste site coordinates below section, wh ich 
is an estimated data point location. The location marked SH68 represents the center of the converted 

coordinates found on Figure 3 and is the as-built drawing of the site's location. 

Though there are many surveys, sources, and speculations on where this site is, there is no conclusive 
evidence that gives an exact location for the 216-U-15 Waste Site. 

Waste Site Coordinates: There is no conclusive evidence that gives an exact location for site 216-U-15. 

Site Dimensions: 

Site Length : 6.1 m (20 ft) 
Site Width : 6.1 m (20 ft) 
Site Area : 37 m2 (400 ft2) 

Site Depth: 4.57 m (15 ft) to bottom of structure 

Cover Thickness : Not applicable 

Related Site Structure(s): The 216-U-15 Trench was associated with the 388-U Tank and the 276-U 
Solvent Storage Area . 

Site Posting: All identification markings of this site were removed in 1971. 
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Site History 

Release Summary: This site received waste from the 388-U Tank in the 276-U Solvent Building. The 

waste consisted of interface crud, activated charcoal, and diatomaceous earth conta ining approximately 

1 curie of fission products. The waste was contained 40,000 kg (88,184 lb) of hexone, and 13,000 kg 
(28,660 lb) oftributyl phosphate. HW-50584, Chemical Processing Department Monthly Report for May, 
1957, presents confl icting information. The May 1957 monthly report states that the site received 

79,494 L (21,000 gal) of organic solution from the tributyl phosphate recovery decontamination column 

extractant stream (RAX) was originally scheduled to be transferred to the PUREX plant, but was buried 

because it was found to be incompatible with the PUREX process. The material was buried, with minor 

ground contamination occurring when the aboveground line used to transport the material from 276-U 

leaked. One 20.3 cm (8-in.) culvert was replaced and the contaminated ground was dug up and buried. 

The estimated total volume of process effluent discharged to the site is approximately 6.8E+04 L · 
(1.8E+04 gal)1 and the calculated potential lifetime discharge does not exceed one vadose zone pore 

volume. 

Volume Dischargedl: 6.8E+04 L (1.8E+04 gal) 

Pore Volume Discharged: 6.8E+04 L/ (243 ft x 400 ft2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.08 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content 

Contaminant Mass Discharged 

Pu 0.1 g 

Beta 7.0 Ci 

Sr-90 0.1 Ci 

Ru-160 1.0 Ci 

Cs-137 0.1 Ci 

Co-60 0.1 Ci 

u 2.3 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Siles, Volume II. 
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Previous Site Characterization 

Site Characterization Summary: Exploratory core samples were taken in 1970 at the point of listed 

coordinates. No radioactivity was detected. The core sample results may have contributed to the 

removal of the Underground Radioactive Material Area signs. 

Nature and Extent of Contamination: No existing characterization data are available in the suspected 

location of the 216-U-15 Trench. The site location is uncertain. The 2005 geophysical survey suggests an 

alternate trench location. The approximate depth to groundwater is 78.6 m (258 ft) below ground 
surface (bgs). 

References: 

BHl-00608, 1996, Hanford Sitewide Groundwater Flow and Transport Model Calibration Report, Rev. 1, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197301520. 

"Chemicals Disposed & Radionuclide lnventories.pdf," p. 5. 

EVSDS Database. Virtual Library. 

H-2-44511, 1973, Area Map 200 West U Plant Facilities, Sh. 68, Rev. 6, Atlantic Richfield Hanford 

Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 216-U-15 Waste Site. 
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Source: H-2-44511, Area Map 200 West U Plant Facilities, Sheet 68. 
Note: Produced from the best available copy. 

Figure 3. 216-U-15 Location 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Crib 

U Plant Area 
200-WA-1 
200-UW-1 

July 20, 1984 to 1987 

Category: Deep I 

Waste Site Location and Physical Description: The crib is located south of 16th Street, between Beloit 
and Cooper Avenues, southwest of the 224-U Building (Figure 1). The crib construction is shown on 
Figures 2 and 3. The crib is constructed of two header pipes, 20 cm (8 in .) reducing to 15 cm (6 in .) that 
are located 0.9 m (3 ft) above the crib bottom, running the length of the unit, one on each side. At each 
end ofthe pipe is a 15 cm (6 in.) vent pipe. Connecting the two header pipes were twenty-two 10 cm 
(4 in .) perforated pipes running the width of the unit, equally spaced, 0.9 m (3 ft) above the bottom. 
Each header pipe has a 10 cm (4 in.) vent riser. An acid resistant distribution box is located at the crib 
inlet (northeast edge). A short pipeline connected the crib to the existing vitrified clay pipe process 
sewer line. In February 1996, the crib was permanently isolated by filling Manhole #1 with concrete. 
The action was done by Westinghouse Tank Farm Operations in preparation for transferring 
responsibility to the Environmental Restoration Contractor. In July 2000, the vent risers were sealed and 
cut off below grade. The riser openings were sealed with polyvinyl chloride cap and the risers were 
backfilled to grade. There are three gage wells, one each near the north and south ends and one near 
the center. The bottom is filled with 1.5 m (5 ft) of gravel. Covering the gravel is a reinforced 
polyethylene liner extending 2.4 m (8 ft) up the sides of the excavation. The crib structure has been 
backfilled over to grade. A 15 cm (6 in.) subdrainage pipe runs the width of the unit at the west side. 

Waste Site Coordinates: 
E-567235.60145 

Site Dimensions: 
Site Length: 79.86 m (262 ft) 
Site Width : 58.22 m (191 ft) 
Site Area: 4,649 m2 (50,042 ft2) 

N-134861.31606 

Site Depth: 5.18 m (17 ft) to bottom of structure 
Cover Thickness : Not applicable 

Related Site Structure(s): The crib is associated with the 224-U and the 221-U facilities and the 
216-U-14 ditch. The pipeline that feeds this crib is 200-W-170-PL. 

Site Posting: The site is posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: The 216-U-16 crib received 224-U steam condensate, 224-U chemical sewer waste, 
271-U compressor cooling water, 221-U chemical sewer waste, and 224-U process condensate. The 
224-U effluent stream had previously gone to the 216-U-10 pond by way of the 216-U-14 ditch. Due to 
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plans to deactivate the ditch and stabilize the pond, the 216-U-16 crib was constructed. By February 
1985, high flow rates of liquid discharged to the 216-U-16 Crib caused pooling above a caliche layer 
located 50 m (165 ft) below the crib. The crib effluent moved laterally, northward to the 216-U-1&2 
cribs. The liquid flushed contaminants from the 216-U-1&2 cribs into the groundwater, using an existing 
groundwater well as a pathway. After confirming the effluent source was the 216-U-16 crib, use of the 
crib was discontinued and an investigation was initiated. The effluent was routed to the 216-U-14 ditch. 

In 1984 and 1985, approximately 2.86E+08 Land l.23E+08 L of liquid waste were discharged to the 
216-U-16 crib, respectively1. 

Volume Discharged: 4.09E+08 L (1.08E+08 gal) 

Pore Volume Discharged: 4.09E+08 L/ (237.5 ft x 50,042 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 4 

Waste Inventory: DOE/Rl-2003-23 reports that 216-U-16 waste discharges contained 17.6 kg (38 lb) of 
Uranium, 0.0165 Ci of cesium-137, and 0.0092 Ci of strontium-90. 

Previous Site Characterization 

Site Characterization Summary: Surface radiological surveys are performed annually. On June 7, 1995, a 
radiation survey was conducted as part of a routine survey. No contamination was found . On April 5, 
2000, a site walkdown was completed for verification purposes. Also on December 4, 2003, a 
geophysical survey was completed for characterization purposes. No recent geophysical logs are 
available. Two wells adjacent to the crib (299-W-19-13 [A7740) and 299-W-19-14 [A4946]) were 
geophysically logged in 1985 for gamma and neutron moisture. 

No soil boreholes have been installed within the crib footprint. 

Groundwater wells associated with 216-U-16 Crib (299-W19-13 and 299-W19-14) had detections above 
drinking water standards for carbon tetrachloride (CTET), nitrate, and uranium. CTET ranged from 
17 µg/L in 1987 to as high as 580 µg/l in 1998 and was last measured at 250 µg/L in 2001. Nitrate 
concentrations were first measured at 80,100 µg/l in 1984, were as high as 279,000 µg/l in 1985, and 
were last measured at 8,410 µg/L in 2001. Uranium was detected at concentrations up to 37.9 µg/l. 
Cesium-137 and strontium were detected at concentrations below drinking water standards. 

Well and borehole locations are shown on Figure 1. 

Nature and Extent of Contamination: 

Based on existing information, the shallow and deep soil could be contaminated by former discharge of 
waste containing radionuclides and nitrate. Shallow soil is potentially contaminated from direct discharge 
of waste to the crib from the discharge piping located 3.7 m (12 ft) bgs, and deeper soil beneath the crib 
(bottom 5.2 m [17 ft] bgs) is potentially contaminated. An estimated 4 pore volumes of liquid were 
discharged to the crib, suggesting a potential for deeper vadose zone soil and groundwater 
contamination . Existing information indicates that liquid discharged to the 216-U-16 Crib pooled above a 
caliche layer located 50 m (165 ft) below the crib then moved laterally (northward) to the 
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216-U-1&2 Cribs. The liquid flushed contaminants from the 216-U-1&2 cribs into the groundwater, using 
an existing groundwater well as a pathway. The approximate depth to groundwater is 77.7 m {255 ft) bgs. 

References: 

BHl-00608, 1996, Hanford Sitewide Groundwater Flow and Transport Model Calibration Report, Rev. 1, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197301520. 

DOE/RL-2003-23, 2005, Focused Feasibility Study for the 200-UW-1 Operable Unit, Rev. 0, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D7944638 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D7944918 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D7950655 

EVSDS Database. Virtual Library. 

H-2-94256 (drawing), 1983, 216-U-16 Crib Plan, Sections & Details, Sh. 1, Rev. 1, Rockwell Hanford 

Operations, Richland, Washington. 

Waste Information Data System General Summary Report for the 216-U-16 Waste Site. 
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Source: H-2-94256, 216-U-16 Crib Plan, Sections & Details. 

Note: Produced from the best available copy. 

Figure 2. Plan View of 216-U-16 Crib 
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Source: H-2-94256, 216-U-16 Crib Plan, Sections & Details. 

Note: Produced from the best available copy. 

Figure 3. Cross Section of 216-U-16 Crib 
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Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Crib 

U Plant Area 

200-WA-1 

200-UW-1 

1988 to September 1994 

Category: Deep I 

Waste Site Location and Physical Description: The 216-U-17 Crib was built to replace the 216-U-12 Crib. 
The crib is located south of 16th Street and east of Beloit Avenue, inside the 200 West Area, and 

southeast of the 221-U Facility (Figure l}. Engineering Drawing for 216-U-17 from H-2-77175, Civil 

Profile, Crib Plan Sections & Details, shows the detailed design of the crib (Figures 2 and 3). A large 

amount of debris was identified on the surface of the site prior to crib construction. It was determined 
the site had previously been used as a construction laydown area. In July 2000, the vent risers were 

sealed as a preventive measure for potential passive radioactive emissions. On November 9, 1994, the 

224-U Facility was permanently isolated from the crib by cutting and capping the crib pipeline. 

Waste Site Coordinates: 

E-567839.36161 

Site Dimensions: 

Site Length : 45.72 m (150 ft) 
Site Width: 3.05 m (10.00 ft) 
Site Area: 139 m2 (1,500 ft2

) 

N-134903.32494 

Site Depth: 5.49 m (18 ft) to bottom of structure 

Cover Thickness: Not applicable 

Overburden depth : 3.51 m (11.5 ft) 

Related Site Structure(s): The crib is associated with the 224-U Facility and the 200-W CSLA 

(Construction Surface Laydown Area) . The pipeline associated with the crib is 200-W-195-PL. 

Site Posting: The crib is marked and posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: The crib received effluent from the 224-U Building process condensate from the 
conversion of uranyl nitrate hexahydrate to Uranium Tri-oxide through the calcining operations. Effluent 

flow was evenly distributed over the entire unit from the distribution line lying in an aggregate field with 

a polyvinyl chloride (PVC) vapor barrier. A neutralization system was placed into operation before 

startup of this crib to preclude the discharge of process condensate outside the range of 2.0 to 12.5 pH. 

The estimated total volume of process effluent discharged to the site is approximately 4.97E+06 L 

{l.3E+06 gal}1 and a detailed discharge summary for the crib is shown on Figure 4. The calculated 

potential lifetime discharge could exceed one vadose zone pore volume. 
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Volume Discharged: 4.97E+06 L {l.3E+06 gal) 

Pore Volume Discharged: 4.97E+06 L/ (235 ft x 1500 ft2 
/ 35.3 m3/ft3 * 1000 L/m3 * 0.3) = 1.7 

Waste Inventory: 

Alpha 

H3 

U-gross 

Pu-239 

Am-241 

Table 1. Waste Inventory Radionuclide Content for 
the 216-U-17 Waste Site 

Contaminant Mass Discharged 

0.000 195 Ci 

69.7 Ci 

0.000478 Ci 

<0.0000296 Ci 

<0.000053 Ci 

So urce: WHC-EP-0 141-2, Westinghouse Hanford Company Effluent Discharges 
and Sold Waste Management Report for Calendar Year 1989: 200/600 Areas. 

Previous Site Characterization 

Site Characterization Summary: On May 2, 1996, a Global Positioning System Survey was performed 

and the data is stored in the Hanford Geographic Information System. A radiological survey was 

conducted on June 30, 1997, and no contamination was found . On December 4, 2003, a geophysical 
survey was performed for characterization purposes. 

Borehole locations are shown on Figure 1 and soil data are summarized in Tables 2 through 4. 

Table 2. Borehole Summary for the 216-U-17 Waste Site 

Location with respect Depth 
Year Borehole/Well ID to Site (ft) 

2004 299-Wl9-48 I C4300 North - 35 ft 1 - 397 (GPL) 
285-429 (4 soi l samples) 

2006 299-W l 9-89 I A7789 Inside footprint 2 - 157 (GPL) 

GPL = geophysical log 

ID identification 
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Table 3. Geophysical Log Summary 216-U-17 

Cs-137 Total Gamma 

Depth Maximum Maximum Sample 
Interval Detected Sample Detected Depth 

Borehole ID (ft bgs) Concentration Units Depth (ft) Concentration Units (ft) 

A7789 0 to 5 - pCi/g - 8.084.7 cpm 2 

5 to 10 - pCi/g - 8.777.6 cpm 8 

10 to 15 - pCi/g - 7.506.9 cpm 12 

>15 - pCi/g - 31.942.4 cpm 102 

C4300 0 to 5 - pCi/g - 14.261 .3 cpm 5 

5 to 10 - pCi/g - 16.232.5 cpm 8 

10 to 15 - pCi/g - 13.411.3 cpm 12 

>5 0.58 pCi/g 375.8 19.853 cpm 206 

bgs below ground surface 

ID identification 

Table 4. Soil Maximum Detection Summary (Soil Borehole C4300) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Butanone - - - 6.6 µg/kg 407 

Acetone - - - 2.9 µg/kg 407 

Aluminum - - - 9,680,000 µg/kg 429 

Arsenic - - - 2,780 µg/kg 407 

Barium - - - 92,100 µg/kg 340 

Bery llium - - - 362 µg/kg 340 

Boron - - - 16,600 µg/kg 429 

Calcium - - - 3,350,000 µg/kg 340 

Chromium - - - 77,200 µg/kg 340 

Cobalt - - - 6,240 µg/kg 429 

Copper - - - 13,600 µg/kg 429 
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Table 4. Soil Maximum Detection Summary (Soil Borehole C4300) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Diethylphthalate - - - 490 µg/kg 429 

Di-n-butylphthalate - - - 660 µg/kg 429 

Gross alpha - - - 1.2 pCi/g 290 

lron - - - 16,900,000 µg/kg 340 

Lead - - - 496 µg/kg 290 

Lithium - - - 15,500 µg/kg 429 

Magnesium - - - 5,680,000 µg/kg 429 

Manganese - - - 170,000 µg/kg 290 

Mercury - - - 739 µg/kg 340 

Molybdenum - - - 3,600 µg/kg 340 

Neptunium-237 - - - 0.008 pCi/g 429 

Nickel - - - 40,600 µg/kg 340 

Nitrogen in nitrite and nitrate - - - 3,010 µg/kg 290 

Phosphorus - - - 439,000 µg/kg 290 

Potassium - - - 1,260,000 µg/kg 429 

Silicon - - - 862,000 µg/kg 340 

Silver - - - 2,780 µg/kg 429 

Strontium - - - 13,500 µg/kg 429 

Thallium - - - 2,660 µg/kg 429 

Total beta radiostrontium - - - 0.23 pCi/g 290 

Uranium - - - 790 µg/kg 407 

Uranium-233/234 - - - 0.098 pCi/g 290 

Uranium-238 - - - 0.14 pCi/g 290 

Vanadium - - - 40,300 µg/kg 407 

Zinc - - - 47,100 µg/kg 429 
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Nature and Extent of Contamination: The discharge depth was within shallow soil (3 .5 m [11.5 ft] below 
ground surface [bgs]). The crib construction included an impermeable membrane above drainage layers. 

Geophysical log (GPL) results indicate shallow soil is not contaminated. 

No manmade radionuclides were detected in shallow or deep soil during the geophysical logging of 

borehole 299-W19-89 / A7789 located within the crib. Borehole 299-W19-48 / C4300 located 9.1 m 

(30 ft) north of the crib was also nondetect for manmade radionuclides. The only available soil analytical 

data are for deep (88.3, 103.6, 124, and 130.7 m [290,340,407, and 429 ft] bgs) samples collected at 

well 299-W19-48 located approximately 10. 7 m (35 ft) north of the crib footprint. These sample depths 

are below the water table (approximately 77.1 m [253 ft] bgs). 

References: 

BHl-00608, 1996, Hanford Sitewide Groundwater Flow and Transport Model Calibration Report, Rev. 1, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197301520. 

EVSDS Database. Virtual Library. 

H-2-77174 (drawing), 1986, Dwg List/Civil Site Plan, Rev. 1, Kaiser Engineers Hanford Company, Richland, 
Washington. 

H-2-77175 (drawing), 1988, Civil Profile, Crib Plan Sections & Details, Rev. 1, Kaiser Engineers Hanford 
Company, Richland, Washington 

WHC-EP-0141-2, 1990, Westinghouse Hanford Company Effluent Discharges and Sold Waste 

Management Report for Calendar Year 1989: 200/600 Areas, Westinghouse Hanford 

Company, Richland, Washington. 
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Figure 2. Plan View of 216-U-17 Crib 
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216-U-17 Crib Waste Volume Discharged ID 
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Figure 4. 216-U-17 Annual Waste Volume Discharged 
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I Site: 241-U-361 I Area: U Plant 

Site Description 

Site Type: 
Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 

Former OU Assignment: 
Service Dates: 

Category: Intermediate - Adequately Characterized I 

Settling Tank 
U-Plant Area 
200-WA-1 
200-UW-1 
1951 to 1967 

Waste Site Location and Physical Description: Settling Tank 241-U-361 is located southwest of 221-U, 
north of 16th Street (Figure 1). The tank is an underground settling tank constructed of reinforced 
concrete in 1945. The tank construction is shown on Figure 2 and the piping plan on Figure 3. The 
settling tank was originally constructed with overflow piping connected to reverse well 299-W19-9 / 
A7737, located adjacent to Tank 241-U-361. The reverse well never received waste and the waste line 
was extended from Tank 241-U-361 to the 216-U-1 and 216-U-2 Cribs. Due to the 1953 unplanned 
release (UPR-200-W-19), the surface surrounding the settling tank has been covered with shotcrete. In 
1985, the manual tape was removed and the tank was interim stabilized. 

The 216-U-1 & 2 Cribs and Settling Tank 241-U-361 are located within a common radiologically 
controlled area. In 1992, the area was surface stabilized by scraping the contaminated surface soil and 
consolidating it near the settling tank. The contaminated soil was covered with 45 to 61 cm (18 to 24 in.) 
of clean backfill. 

Waste Site Coordinates: 
E-567295.95953 

Site Dimensions: 
Site Diameter: 6.1 m (20 ft) 
Site Area: 29.2 m2 (314 ft 2) 

N-135010.48085 

Site Depth: 7.62 m (25 ft) 
Cover Thickness: Not applicable 

Related Site Structure(s): This unit is associated with the 221-U Building, UPR-200-W-19 and the 
216-U-1 and 216-U-2 Cribs. The pipeline to the tank is 200-W-193-PL. The pipeline from the tank to the 
216-U-1 and 2 Cribs is site code 200-W-194-PL. 

Site Posting: It is posted with Underground Radioactive Material Area signs and Inactive Miscellaneous 
Underground Storage Tank signs. 

Site History 

Release Summary: The tank received cell drainage from the 5-6 tank in the 221-U Building and waste 
from the 224-U Building until the Uranium Recovery operations shut down in 1957. From July 1957 
through May 1967, the 216-U-1&2 Crib system received waste from the 224-U Facility and equipment 
decontamination waste and reclamation waste from the 221-U Canyon via Settling Tank 241-U-361. 
The waste flowed through Settling Tank 241-U-361 and then to the 216-U-1 & 2 Cribs, located 26 m 
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I Site: 241-U-361 I Area: U Plant Category: Intermediate - Adequately Characterized I 
(85 ft) west, via an underground pipe. Settling Tank 241-U-361 also received organic waste and cell 
drainage from the 221-U Building during an unplanned release (UPR-200-W-19) in 1953. The contaminated 
area was subsequently backfilled. Limited information is available to estimate the process effluent volume. 

Volume/Mass Discharged: l.04E+05 L (2 .75E+04 gal) Note: volume listed is the volume of liquid process 
effluent that passed through the tank to the 216-U-1 & 2 Cribs. 

Pore Volume Discharged: Not applicable. The tank itself was not a waste discharge facility, and no 
specific release from the tank has been confirmed. 

Waste Inventory: The settling tank inventory, provided in Table 1, was estimated in D&D-36428, 
Characterization Report for the 241-U-361 Settling Tank in the 200-UW-1 Operable Unit, using results 
from the 2007 supernate and sludge sampling. 

Table 1. Waste Inventory Summary for the 241-U-361 Waste Site 

Comtitaent Uatta -Sanerute 
TetalVelume L 3794 
TetalMut -il .. 3907 
MaJer Ceadtueall 
Water l(o 3716 
Uranium ftotan l(o 0.12 
Nitrate ll•· 140 
Sulfate lCo 2.05 
K.oto9cne Ko <0.l 
TBP IC~ <0.1 
"I'. . lene Ko <O.l 
l-Butanol ·r,; <O.J 
Odlct coa,titucats 1( .. 54 
Radlonaelldes 
U-234 Ci 4.96e-5 
U-235 Ci Ulle-6 
U-236 Ci 2.03e-6 
U-238 Ci 4.02e-S 
Pu-239/240 Ci <7.44e-6 
Am-241 Ci <9.64e-6 
Sr-90 Ci 1.76 
Cs-137 Ci 0.031 
Co-60 Ci 3.21e-0S 
Tc:--99 Ci 0.0123 
'"TllllkVollllDCCakulaliom: 
Tllllk OD - 20' 10" (H-2-1749) 
Wall'thickncss . bu1cn Crom s• 1t10p to 6" 11 bonom - use s.s· 
Tank ID • l!YI 1 • - 19.917' 
Radim = 9.9585' 

sm.i-
100056 
127071 

90220 
15757 
3012 

120 
1076 
278 

0.44 
6.26 

16601 

5.36 
0.226 
0.121 
5.31 
3.04 
0.310 

84.1 
31.1 
<1.0 

1.59 

.Dq,lh to aupcmatc layer from top of ri9er 4 (IIICUllffll July 07) = 11 'S" • 11.42' 
Dq,di 10 sludge ~from lop ofriler4 (-.uredJuly 07) = I l'IOJn.•= lUS' 
DqitlJ (rgnJ 10p ofrilcr 4 IO bollom ofllmlc (H-2-1749)• 694.90-671.71 • 23.19' 
Depth ofaludge layer • 23.19 - 11.85 a 11.34' 
Depth or IIUPCffl8le layer = S 112" a 0.43' 
Toealdep(h ofllllk coafellll • 23.19 - 11.42 • l l.77' 

Vohame ohupcmate • (0.43)(pi)(9.9Sll5)""2 • 13-3.97cu. ft.= 1002pl • 3794L 
Volume ofaludge • (l 1.34)(pl)(9.9S85)0 '"2 = 3S33 w ft = 2643Jpl • 100056L 
Toul amlffll = (I 1.77)(pi)(9.9585)••2 • 3667 c:u ft= 27433gal • 103&49L 

I Qlbic root - 7.481 pl 
I cubic foot ,. 28.32 Liler1 
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0.44 
6.26 

16655 

5.36 
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S.31 
3.04 
0.310 

85.9 
31.L 
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Previous Site Characterization 

Site Characterization Summary: Annual radiation surveys and visual inspections are performed. Sample 
data collected in 1976 estimated the tank contained 760 Ci of strontium-90, 1,365 Ci of cesium-137, 
69,000 kg of uranium, and less than one gram of plutonium. 

In 1993, an in-pipe camera survey of the pipel ine from the 216-U-1&2 Cribs to Settling Tank 241-U-361 
was completed . The field data gathered from this investigation supported the conceptual model of 
pipeline integrity (DOE/RL-95-13, Limited Field Investigation for the 200-UP-2 Operable Unit) . 

In 2004/2005, during investigation of the 216-U-1&2 Cribs and Settling Tank 241-U-361, auger borehole 
C4706 was installed near the settl ing tank to approximately 13.4 m (44 ft) below ground surface (bgs) 
and soil samples collected at the bottom of the borehole. The soil samples were analyzed for 
technetium-99, nitrogen as nitrate/nitrite, mercury, cadmium, uranium (metal), uranium-235, 
uranium-238, antimony, and arsenic and other inductively coupled plasma-mass spectrometry metals 
(barium, chromium [total], cobalt, copper, lead, manganese, selenium, silver, strontium, thallium, 
titanium, vanadium, and zinc) . Geophysical log (GPL) was completed at six direct push boreholes 
installed within 15.2 m (SO ft) of the tank to approximately 14.9 m (49 ft) bgs (C4209 to C4215) . GPL 
results indicate shallow soil contamination (0.3 to 1.07 m [1 to 3.5 ft] bgs) by cesium-137, most likely 
associated w ith UPR-200-W-19. 

In December 2006, vapor samples were collected from the tank and a video camera was lowered 
through a riser. Dose rates inside the tank were less than 150 millirad per hour. The void space in the 
tank is only approximately 0.6 m (2 ft) . In August and September 2007, the settling tank was sampled. 
Two supernatant samples were collected along with a seven-segment core sample of the sludge. It is 
presently estimated to contain 104,100 L (27,500 gal) of sludge with an unknown plutonium content. 
The presence of sludge and supernate within the tank 40 years after the tank was removed from service 
indicates that the tank is not likely to have leaked to a significant degree, if at all. 

Borehole locations are shown on Figure 1 and soil data are summarized in Tables 2 through 4. 

Table 2. Borehole Summary for the 241-U-361 Waste Site 

Depth 
Year Borehole/Well ID Location with Respect to Site (ft) 

2004 C4209 North - 5 ft 0.5 - 48.8 (GPL) 

2004 C4210 Southeast - 25 ft 0.5 - 48.8 (GPL) 

2004 C42 1 I South - 25 ft 0.5 - 49.5 (GPL) 

2004 C4213 North - 25 ft 0 - 49.1 (GPL) 

2004 C4215 South - 45 ft 0 - 48.5 (GPL) 
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I Site: 241-U-361 I Area: U Plant Category: Intermediate - Adequately Characterized I 

Table 2. Borehole Summary for the 241-U-361 Waste Site 

Depth 
Year Borehole/Well ID Location with Respect to Site (ft) 

2005 C4706 Southeast - 40 ft 42 - 43 .5 
(1 soil sample) 

GPL geophysical log 

ID identifi cation 

Table 3. Geophysical Log Summary for the 241-U-361 Waste Site 

DPT 
Casing/Well Other Man-made 

Number Cesium-137 U ranium-238/U ranium-235 Contaminants Detected 

C4209 0.5 to 16.5 ft: 0.2 to 42.9 pCi/g None detected 
(max at 3.5 ft) 

C4210 1.5 to 3.5 ft: 0.3 to 1.87 pCi/g None detected 
(max at 2.5 ft) 

C421 l 1.5 to 10.5 ft : 0 .2 to 9.69 pCi/g None detected 
(max at 2.5 ft) 

C4213 0 to 8 ft : 0.3 to 44 .1 pCi/g None detected 
(max at I ft) 

JO to 16 ft : 0 .3 to 18 pCi/g 
(max at 14 ft) , 4 pCi/g at 15 ft 

C42 15 I to 7 ft: 0.3 to 83 .3 pCi/g None detected 
(max at 3 ft) 

Source: D&D-27783, 200-UW-I Field Summary Report for Fiscal Years 2004 and 2005, Table 3-2. 

DPT = Direct Push Technology 
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Table 4. Soil Maximum Detection Summary for the 241-U-361 Waste Site 

Borehole Sample Nitrogen as Nitrogen Tc-99 
Identification Interval Uranium Uranium Nitrate/Nitrite MDL Tc-99 MDC/MDA 

Number (ft bgs) (mg/kg) MDL (mg/kg) (mg/kg) (pCi/g) (pCi/g) 

C4607 42 to 2 .86 0 .15 3 .7 0 .5 u 0.61 2 

43 .5 

Source: D&D-27783, 200-UW- I Field Summa,y Report for Fiscal Years 2004 and 2005, Table 3-5. 

bgs below ground surface 

MDA = minimum detectable acti vity 

MDC = minimum detectable concentration 

MDL method detection limit 

U analyte not detected 

Nature and Extent of Contamination: The overall tank content volume has remained consistent over 
20 years (D&D-36428), indicating a low leak potential. Previous investigations characterized the tank 
supernate and sludge, which contain radionuclide, organic, and inorganic constituents of concern. GPL 
results for multiple locations around the tank identified cesium-137 in shallow soil, with the maximum 
detections occurring between 0.3 and 1.07 m (1 and 3.5 ft) bgs. No uranium or other manmade 
radionuclides were detected by GPL. Soil sample results found uranium and technetium-99 at nondetect 
or low concentrations in the sample collected at 12.8 to 13.3 m {42 to 43.5 ft) bgs. These GPL and soil 
sample results suggest shallow soil contamination by a surface release, possibly related to unplanned . 
release UPR-200-W-19 from the 216-U1&2 Cribs or from Settling Tank 241-U-361 riser. If a release from 
the tank itself occurred, elevated concentrations would be expected within the depth interval of the 
tank (1.8 to 7.6 m [6 to 25 ft] bgs) or deeper. 

Existing data do not suggest a subsurface release from the tank. No additional data are needed. Shallow 
soil contamination from an unplanned release from the 241-U-361 and 216-U-1 &2 crib risers will be 
characterized as part of UPR-200-W-19. Existing data are sufficient to support future remedy alternative 
evaluations, as confirmed by a data quality objective performed with U.S. Department of 
Energy/Richland Operations Office and U.S. Environmental Protection Agency on April 27, 2016. 

References: 
D&D-27783, 2006, 200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005, Rev. 0, Fluor, 

Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974. 

D&D-36428, 2008, Characterization Report for the 241-U-361 Settling Tank in the 200-UW-1 Operable 
Unit, Rev. 0, Fluor, Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081647H. 
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DOE/RL-95-13, 1995, Limited Field Investigation for the 200-UP-2 Operable Unit, Rev. 0, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196003069. 

H-2-71676 (drawing), 1985, Piping Plans Tanks 241-U-361 & 241-T-361, Rev. 1, Vitro Engineering 
Corporation, Richland, Washington. 

Waste Information Data System General Summary Report for the 241-U-361 Waste Site. 
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Figure 1. 241-U-361 Waste Site Map and Borehole Locations 
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Source: D&D-36428, Characterization Report for the 241 -U-361 Settling Tank in the 200-UW-1 

Operable Unit. 

Note : Produced from the best available copy. 

Figure 2. Settling Tank 241-U-361 
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Site: 241-U-361 Area: U Plant Category: Intermediate – Adequately Characterized 
 

Source: H-2-71676, Piping Plans Tanks 241-U-361 & 241-T-361. 

Note: Produced from the best available copy.  

Figure 3. Piping Plan 
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I Site: 241-UX-154 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area : 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant Category: Intermediate I 

241-UX-154; 241-UX-154 Diversion Box 

Diversion Box 

U Plant 
200-WA-1 
200-IS-1 

1948 through 2003 

The scoping summary in Figure 1 (pages 1 through 4) provides the site history, construction, features of 
interest, waste streams, site interfaces, relevant characterizat ion, and other relevant information for the 

241-UX-154 Diversion Box. The diversion box comprises a pipe pit from 2.1 to 5.1 m (7 to 16.7 ft) below 

ground surface (bgs) separated by a concrete wall from a nozzle pit from ground surface to 5.1 m 

(16.7 ft) bgs. The diversion box is connected to 25 7.6 cm (3-in .) stainless steel encased transfer lines and 

has two drain lines to the 241-UX-302A Catch Tank. This waste site lies within the proposed footprint of 

the U Plant Canyon Barrier (Figure 2) . 

The waste site was evaluated as a potential source of liquid intrusion to the 241-UX-302A Catch Tank 

(RPP-RPT-40344, 241-UX-302A Isolation Investigation Report) . The nozzle pit portion of the 

241-UX-154 Diversion Box was weather sealed in 2003. 

References: 

RPP-RPT-40344, 2009, 241 -UX-302A Isolation Investigation Report, Rev. 0, Washington River Protection 

Solutions, Richland, Washington. 

Waste Information Data System General Summary Report for the 241-UX-154 Waste Site. 
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Site: 241-UX-154 Area: U Plant Category: Intermediate 

Figure 1. 241-UX-154 Diversion Box Scoping Summary (page 1) 
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Figure 1. 241-UX-154 Diversion Box Scoping Summary (page 2) 
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Site: 241-UX-154 Area: U Plant Category: Intermediate 

Figure 1. 241-UX-154 Diversion Box Scoping Summary (page 3) 
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Site: 241-UX-154 Area: U Plant Category: Intermediate 

Figure 1. 241-UX-154 Diversion Box Scoping Summary (page 4) 
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Site: 241-UX-154 Area: U Plant Category: Intermediate 
 

 

 
ERDF  =  Environmental Restoration Disposal Facility 

Figure 2. 241-UX-154 Site Map  
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I Site: 241-UX-302A 

Site Description 

Alternate Site Identification Names: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant Category: Intermediate / 

241-UX-302A; Lines V380 and V381; 241-U-302 catch Tank; 

241-UX-302; 241-UX-302 Catch Tank 

Catch Tank 
U Plant 
200-WA-1 

200-IS-1 

1947 through 2003 

The scoping summary in Figure 1 (pages 1 through 3) provides the site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization, and other relevant information for the 

241-UX-302A Catch Tank. The 241-UX-302A waste site comprises a single, direct-buried, inactive, carbon 

steel tank and three pipelines to the 241-UX-154 Diversion Box. The 70,030 L (18,500-gal) tank is 5.9 to 

8.8 m (19.5 to 28.5 ft) below ground surface (bgs). This waste site lies within the proposed footprint of 

the U Plant Canyon Barrier (Figure 2) . 

Grab samples of the tank contents were collected and analyzed for inorganics, organics, and 
radionuclides in 2002 (letter FH -0203447, "Tank 241-UX-302A FY 2002 Grab Samples Analytical Results 

for the Final Report" ). An integrity assessment of the tank was conducted in 2001, and a leak 

assessment test was conducted in March 2006. The tank continues to receive inflows from 
undetermined sources and has been pumped in 2006, 2009, and 2012. A technical evaluation indicates 

that possible sources of inflow are 291-U exhaust stack drain, drain lines from the 241-UX-154 diversion 

box nozzle pit and pipe pit, or lateral water intrusion through corrosion sites on the tank. 

References: 

FH-0203447, 2002, "Tank 241-UX-302A FY 2002 Grab Samples Analytical Results for the Final Report," 

(letter to G.A. Stanton, CH2M HILL Hanford Group from R.W. Sosa, November 5), Fluor 
Hanford, Richland, Washington . 

Waste Information Data System General Summary Report for the 241-UX-302A Waste Site. 
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Site: 241-UX-302A Area: U Plant Category: Intermediate 

Figure 1. 241-UX-302A Catch Tank Scoping Summary (page 1) 
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Site: 241-UX-302A Area: U Plant Category: Intermediate 

Figure 1. 241-UX-302A Catch Tank Scoping Summary (page 2) 
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Site: 241-UX-302A Area: U Plant Category: Intermediate 

Figure 1. 241-UX-302A Catch Tank Scoping Summary (page 3) 
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Area: U Plant 

I 
ERDF = En vironmental Restoration Disposal Facility 

Figure 2. 241-UX-302A Site Map 
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I Site: 241-WR 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Receiving Vault 

200 Inner Area West 

200-WA-1 

200-UP-2 

Category: Intermediate I 

January 1952 to January 1976 

Waste Site Location and Physical Description: The 241-WR Vault is located northeast of the 

221-U Building, west of Beloit Ave (Figure 1). The vault is a two-level, below grade, reinforced concrete 

structure . There are nine 7.3 m2 (24 ft 2) compartments arranged in two rows with an 189,000 L 

(50,000 gal) stainless steel tank in each compartment (Figure 2) . The bottom of the eastern row (lower 
level) of tanks (241-WR-001 through -005) is 14.6 m (48 ft) below ground surface (bgs). The bottom of 

the western row (upper level) of tanks (241-WR-006 through -009) and a pump pit is 8.8 m (29 ft) bgs . 

A concrete wall separates the two rows of tanks, and a second wall separates 241-WR-006 through -009 

from the pump pit . Each tank compartment (tank pit) has a small 0.6 by 0.9 by 0.2 m (2 by 3 by 0.6 ft) 
sump (drawing H-2-40228, Structural-Concrete-Diversion Station-Plan at Base Slabs) . In addition to the 

tanks, the vault contains miscellaneous agitators, pumps, and valves. The 296-U-6 exhaust stack and a 

61 cm (24 in .) diameter dry well are included in this site. The exhaust stack is located 9.1 m (30 ft) 
northwest of the 241-WR Vault (Figure 3). The exact location of the dry well is unknown, but drawing H-

2-40744, Heat & Vent - Plan & Sections - Ductwork to Fan & Stack, shows it received drainage via two 

drains from the exhaust stack and stack fan (Figure 4) . 

Waste Site Coordinates: 

Northing-135305. 797097 

Site Dimensions: 

Site Length: 39 m (128 ft) 
Site Width : 20.1 m (66 ft) 

Site Area: 784 m2 (1,188 ft2) 

Easting-567691.434782 

Site Depth : 14.6 m (48 ft) 
Cover Thickness : Not specified 

Related Site Structure(s): The 241-WR Vault is associated with the 296-U-6 Stack, 221-U Plant Uranium 

Recovery processes, Thorium Recovery process, 200-W-244-PL, 200-W-248-PL, 200-W-105-PL, 

241-UX-154 and BC Cribs and Trenches . 

Site Posting: The area around the vault was interim stabilized with washed rock in 1993 and the area is 

marked with Underground Radioactive Material Area signs . 
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Site History 

Records Review: In April, 2016 a records review of the 241-WR Vault process and isolation history was 

conducted to address data gaps associated with the conditions of the vault interior. The information 
gathered during this records review was to supplement a Data Quality Objective (DQO) to decide if the 

241-WR Vault contents could be accessed and characterized during the Remedial Investigation/ 
Feasibility Study Characterization for the 200-WA-1 OU . 

Process Description: Construction of the 241-WR Vault was completed in 1952, as part of the U Plant 
modification to the Uranium Recovery Plant. During the vault's active operation, it stored uranyl nitrate 
hexahydrate, nitric acid, and tributyl phosphate (TBP) wastes transferred into the vault storage tanks via 

underground pipelines. During U Plant Uranium Recovery Process operations (1952 to 1958), uranyl 

nitrate hexahydrate was stored and used as feed for 221-U. Recovered nitric acid was temporarily 
stored in the vault to be reused . Tributyl phosphate wastes were stored in the vault before being routed 

to the BC Cribs and Trenches via the 241-UX-154 Diversion Box and the Cross Site Transfer line 

(600-284-PL) . Following termination of uranium recovery operations in 1958, the vault was used to store 

nitric acid and thorium from the Reduction-Oxidation (REDOX) and Plutonium-Uranium Extraction 

(PUREX) processes. 

Tanks 241-WR-001 through -005 were used to contain highly radioactive feed from the Tank Farms and 

waste return solution and are referred to as the "hot" tanks. These tanks received uranium and thorium 

slurry solutions (via underground encased pipelines) from the single-shell tanks and prepared the waste 

to be fed into 221-U Facility to extract the uranium and thorium. At the 241-WR Vault, chemicals were 

added to the waste and its pH adjusted before transfer to the 221-U canyon to be processed through 
the TBP extraction columns. Tank 241-WR-001 also received neutralized waste from the 221-U 
extraction process and stored it until it was transferred back to the Tank Farms. Tanks 241-WR-006 
through -009 are referred to as the "cold" tanks. Tank 241-WR-006 received nitric acid from 224-U 

recovery facilities or from U Plant storage tanks. The acid was routed to the HNO3 storage tanks in Tank 
Farms processing vaults. Tanks 241-WR-007, -008, and -009 received condensate from U Plant. The 

condensate was discharged to the 241-WR-1, -2 and -3 Cribs (later renamed the 216-U-8 Crib and in 

1960 replaced by the 216-U-12 Crib) . From 1964 to 1979, the 241-WR Vault "cold" side 

Tanks 241-WR-006 through -009 were used to store Thorium Process Test Solutions from REDOX and 

PUREX testing and processing operations. 

The volume of the waste stream returned to Tank Farms tanks from the 241-WR Vault tanks was 

significantly greater than the initial volume of the Tank Farms tanks stored metal waste. This was due to 

sluicing the waste from the Tank Farms tanks and chemical additions. As a result, evaporation could not 

keep up with the waste return rates to the Tanks Farms tanks . 

In 1954, waste scavenging of U Plant wastes with nickel ferrocyanide was proposed to allow cribbing of 

the scavenged supernatants rather than by disposal via evaporation . The goal of this ferrocyanide 

precipitate process was to reduce the cesium-137 and strontium-90 content in the supernatant to less 
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0.1 µCi per ml prior to cribbing wastes . This process was scaled up from laboratory studies with initial 

plans to discharge over 25 million gallons of supernatant with short-lived radionuclides to cribs and 

trenches. 

Adjusting the pH to a range of 8 to 10 allowed optimal decontamination of cesium and strontium in the 

supernatant. Cesium was found to settle quickly (0.05 µCi per ml in the supernatant), but strontium 

remained in the supernatant at concentrations above the laboratory studies . Thus, return transfers 

became time-dependent to prevent settling of cesium'and strontium in Tank 241-WR-001. Undissolved 

solids in the Metal Waste transferred into Tanks 241-WR-002 through -005 required agitation to keep 

the solids suspended . Cesium could be returned to the supernatant by adjusting the pH to greater than 

12 thus dissolving the cesium ferrocyanide precipitate . Strontium return to the supernatant required 

chemical addition . An agitator was added to Tank 241-WR-001 (after August 2, 1954), to keep the 

ferrocyanide precipitated soils from settling before solution transfer to Tank Farms. 

However, after initiating the ferrocyanide process, problems occurred in Tank 241-WR-001, including 

pump failures, pH control of the waste, severe corrosion, and high concentrations (5 to 6 µCi per ml) of 

strontium remained in the supernatant precluding cribbing of the supernatant until additional cribs 

were available. 

Tank 241-WR-002 was converted to the receiver tank for TBP processed waste . 

Initial scavenged waste in U Plant had strontium-90 concentrations: 

December 1954: 

February 1955: 

March 1955: 

1.1 µCi per ml 

0.5 µCi per ml 

(HW-34147, Monthly Report Hanford Atomic Products 

Operation for December 1954) 

(HW-35530, Monthly Report Hanford Atomic Products 

Operation for February 1955) 

0.5 to 1.9 µCi per ml (HW-35891, Monthly Report Hanford Atomic Products 

Operation for March 1955) 

High strontium-90 concentrations in the supernatant were linked to lower than normal ferrous ion 

concentrations in the solvent extraction wastes . To achieve more stable ferrous ion concentrations in 

future solvent extraction waste, the sulfamic acid concentration was doubled. Further studies found that 
reduced levels of phosphate (normally present) in the Tank Farms tanks waste feeds were the primary 

cause of the high concentrations of strontium-90 in the supernatant. Additional adjustments to the 

ferrocyanide process (to reduce the strontium-90 concentration to less than 0.05 µCi per ml in the 

supernatant) included nickel sulfate, calcium nitrate, etc. 

In the fall of 1954, two percent of the new feed uranium to U Plant was routinely returned to Tank 

Farms for each ton of uranium processed. Scavenging was also used in Tank Farms for tanks waste from 

U Plant that was processed prior to ferrocyanide treatment. 
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In 1957, TBP uranium recovery operations at the U Plant were terminated . Any flushes of U Plant vessels 

would have been transferred to Tank Farms tanks via the 241-WR Vault Tank 241-WR-002. 
Tanks 241-WR-002 through -005 were not used for any waste processing or storage after 1957. 

In October 1965, contaminated water, including 3.14 kg (7 lb) of thorium, was discharged to the 
216-U-12 Crib. 

Release Summary: Tanks 241-WR-001, -002, -004, and -005 are suspected to have leaked. Individual 
specific occurrence reports were not issued. The "hot side" tanks have reportedly contaminated the 

"cold side" of the vault . 

In late December 1954 the motor on the Tank 241-WR-001 process waste pump failed, forcing a U Plant 
processing shutdown. After a brief restart, the process was again shut down when a flexible jumper 

(probably a rubber hose) installed on the pump-off line of the replaced Tank 241-WR-001 pump failed 

on or about the December 24, resulting in the discharge of wastes to the WR Vault cell floor. The liquid 
level surrounding Tank 241-WR-001 in conjunction with the emptying of the vessel caused the vessel to 

float loose from its base, rupturing the lines connected to the tank. Solution composed of liquid and 

solids containing cesium-137 and strontium-90 leaked into the Tank 241-WR-001 pit. Most of the cesium 

and strontium would have been suspended in the ferrocyanide solids. The solids remaining in the 
Tank 241-WR-001 pit would contain ferrocyanide precipitated cesium-137 and strontium-90 in 

concentrations similar to TBP ferrocyanide waste collected in single-shell tanks . After the solids settled, 

they would be tied up with the ferrocyanide and not dissolve with water flushes . Records indicate that 
Tank 241-WR-001 was permanently removed from service at that time. Records do not indicate the as­

left conditions of Tank 241-WR-001 and sump. 

Tank leaks within the vault were noted in the 1960s. Tank 241-WR-001 was reported to have collapsed 

during the TBP operation (1952-1958) and was observed to be empty in 1965. However, the Tank 

241-WR-001 pit contained 51,786 L (13,700 gal) of liquid. Samples taken at that time indicated the liquid 

to be slightly contaminated water. 

All of the sumps and tanks were pumped out in 1965. The liquid was sent to the 216-U-12 Crib. 
Numerous sources generated in the 1990s indicated that when Tank 241-WR-002 was pumped, it 

floated loose from its base, rupturing the lines connected to the tank. A significant clean up and repair 

effort was required to return the facility to service. However, no documentation of this was found to 

support this claim in records dated around the time period of the incident. 

Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 
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Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 241-WR Waste Site 

Contaminant Mass in Vault* 

Beta 60 Ci 

Alpha <1 Ci 

*BHl-0 11 57, U Plant Facility Safety Analysis Report, Table F-2. 

Previous Site Characterization 

Site Characterization Summary: In 1957, the 241-WR Vault was opened and six inoperable pumps (with 

high radiation levels) were removed from the " hot" side of the vault's equipment pits and buried. All 

operable equipment was left in place. All steam lines to the "hot" side of the vault were blanked . The 
accessible areas of the Vault (this did not included the five pits for the "hot" tanks) were washed with 

water and the cover blocks replaced, decontaminated (water would have drained into the "hot" tank 

vault pits) and sealed. The "cold" side of the vault was used for UO3 Plant HNO3 acid storage. 

In October 1965, the tanks and pit sumps were pumped out and sent to the 216-U-12 Crib. The "hot" 
vault pits were pumped to within 0.6 m (2 ft) from the bottom of the sump. Muck and slime plugged the 
screen when pumping to lower levels, indicating that a layer of sludge may still be present near the 
bottom of the 241-WR Vault tank pits. During pumping, over 100 Ci of strontium were sent to the 
216-U-12 Crib. The curies of strontium sent to 216-U-12 is consistent with the ferrocyanide process 
treated TBP waste that had remained in the supernatant in a typical waste tank transfer to Tank Farms. 
It is estimated that in order to keep the discharge concentration less than 0.1 µCi per ml of strontium-90 
to the 216-U-12 Crib; a volume of 1,000,000 L (254,172 gal) would be required to transfer 100 Ci of 
strontium-90. The ferrocyanide precipitate would have settled into the Tank 241-WR-001 pit. 

The vault ceased operation in 1976. At this t ime, it was recognized that the thorium nitrate storage 
tanks at the 241-WR Vault were showing signs of deteriorat ion, prompting the need for a long-term 
storage alternative (SEC-00201, SEC Petition Evaluation Repor t) . A procedure was created in 1978 

outlining the general cleanup of the 241-WR Vault cells and flushing of the four thorium-nitrate storage 

Tanks 241-WR-006 through -009 (SEC-00201) . In 1978, measurements were taken for the remaining 

liquid volume in the "cold" vault tanks and pits. The results are summarized below. 

• Tank 241-WR-006 minimum 

• Tank 241-WR-006 sump O in. 

• Tank 241-WR-007 0 in. 

• Tank 241-WR-007 sump O in. 

D-1033 



I Site: 241-WR 

• Tank 241-WR-008 

• Tank 241-WR-008 sump 

• Tank 241-WR-009 

• Tank 241-WR-009 sump 

0 in. 

0 in. 

DOE/RL-2010-49, REV. 0 

Area: U Plant 

33 cm (13 in .) 

0 in . 

Category: Intermediate I 

In early 1977, shipments of thorium nitrate were sent to Fernald for processing. From 1977 to 1979, a 

total of 844,147 L (223,000 gal) of solution containing approximately 349.9 metric tons of thorium was 

shipped to Fernald by tank car (SEC-00201). Thorium was removed from Tanks 241-WR-006 

through -009, and the tanks were likely flushed . Flushing of the cold tanks would likely have caused 

water and sand to drain into the deeper "hot" tank sump pits. 

In 1980, Project B-231 Title I design was completed to isolate process systems (vaults) that were 

deactivated. Measurements of liquid levels in the "hot" tanks and tank pit and sumps were collected in 

1981. The results are summarized below: 

• Tank 241-WR-001 

• Tank 241-WR-001 sump and pit 

• Tank 241-WR-002 

• Tank 241-WR-002 sump 

• Tank 241-WR-003 

• Tank 241-WR-003 sump 

• Tank 241-WR-004 

• Tank 241-WR-004 sump 

• Tank 241-WR-005 

• Tank 241-WR-005 sump 

13 cm (5 in .) 

173 cm (68 in.) 

0 in. 

528.3 cm (208 in .) 

0 in . 

16.5 cm (6.5 in.) 

0 in . 

9 cm (3 .5 in .) 

0 in . 

0 in. 

While the project scope included the removal of any liquid still remaining in each of the nine WR Vault 

tanks and sumps, no documentation was found to confirm that any pumping occurred . However, in 

1982 an Engineering Order (EO) was issued to provide an adapter to allow over-ground transfer for 

WR Vault sump pump-out (EO 02179). While no documentation of any pump out was found during the 

records review, installation of the adapter can be verified through an EO issued in 1987 (EO 43006) to 

remove the adapter. 

According to WHC-SD-EN-ES-040, Engineering Study of 50 Miscellaneous Inactive Underground Tanks 

Located at the Hanford Site, Washington, research and correspondences indicate that in the early 1980s: 

• Tank 241-WR-001 was probably empty but the pit and sump contained approximately 53,000 L 

(14,000 gal) of liquid (probably mildly contaminated water) . 

• Tank 241-WR-002 was empty but the pit and sump contained 132,500 to 265,000 L (35,000 to 

70,000 gal) of liquid . 
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• Tank 241-WR-003 was reported to be empty and the sump contained 15 cm (6.5 in .) of liquid. 

• Tank 241-WR-004 was reported to have leaked and to be empty and the sump contained 9 cm 

(3 .5 in .) of liquid. 

• Tank 241-WR-005 had no indication of leaks and both the tank and sump are empty. 

• Tanks 241-WR-006 through -009 were dry and fairly clean except for some residual thorium nitrate 

contamination (alpha). However, Di Pietro (1979) reports liquid content of 87,000 L (23,000 gal) in 
Tank 241-WR-009. 

Contents of Tanks 241-WR-006 and -007 were sampled and analyzed in early 1980s. Results are 
provided in WHC-SD-EN-ES-040. 

Samples of the Tank 241-WR-001 and -002 pits or sumps were taken in February 1983 prior to isolation 

activities . Results of cesium and strontium in the liquid were consistent with supernatant received from 

U Plant after ferrocyanide treatment. 

• Tank WR-001 Pit and Sump: 
- Cs-137 (µCi/L) 1.50 
- Sr-90 (µCi/L) 187 

• Tank WR-002 Vault: 

- Cs-137 (µCi/L) 5.27 

- Sr-90 (µCi/L) 57.3 

The aboveground structures, entry ports, stack, and vents have been dismantled. All tanks and related 

equipment remain in place and are estimated to include a contamination burden of 60 Ci beta . In 1986, 

the Tank Farm organization isolated the vault structure. 

According to construction drawings H-2-71667, HVAC/ Process Piping WR Vault Isolation; H-2-71668, 

lnstr/Elec/Prcs Piping WR Vault Isolation; H-2-71669, Utility Piping WR Vault Isolation; and SK-2-56952, 

Instr Elec & Pres Piping Modifications; of planned isolation activities, aboveground structures, the entry 
port, stack, and vent were dismantled and the vault sealed with expanded urethane foam with an 

ultraviolet sealant. Below-grade exhaust lines from individual tank cells were cut and plugged with 

concrete. The surface features of the adjacent 296-U-6 stack were also removed. In 1993, the chain link 

fencing and steam lines were removed. 

The safety evaluation for stabilization of surfaces around the 241-WR Vault (WHC-SD-DD-Tl-080, Safety 

Evaluation for the Interim Stabilization of Radioactive Surface Contamination at 241-WR Vault, and 

216-U-5 and 216-U-6 Waste Sites) indicated that, in 1984, it was estimated that a 0.6 m (2 ft) heel 

remained in each tank, and at least two tanks were leaking. However, a completed stabilization 

evaluation form documenting isolation and stabilization has not been located . 
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Nature and Extent of Contamination: No known releases from the vault have been documented. No 

assumptions can be made regarding the current condition of the 241 Vault structure. 

It is believed that the inside of the vault is contaminated with mildly contaminated water, but the 

quantity of liquid and contamination levels remaining in the tanks and sumps are uncertain. 

Since both Tanks 241-WR-001 and -002 were used to receive ferrocyanide treated waste from U Plant, it 

is assumed that most of the cesium and strontium spilled to these pits would have been as precipitated 

ferrocyanide solids. This precipitant would have formed a sludge layer, insoluble to water flushes, which 
would have remained in the bottom of the pits. Based on typical feed and after two half-lives, the 

Tank 241-WR-001 pit sludge layer could contain up to 1,000 Ci of cesium and 1,000 Ci of strontium (both 

have a half-life of approximately 30 years) . Tank 241-WR-002 would have had a minimal quantity, 

because it was used through the completion of U Plant processing in 1957 and process flushing. The 

sludge would have a transuranic concentration of approximately 50 nCi per g of solids. Tanks (and pits) 

241-WR-003 through -005 would have very minimal radioactive material, since the feed from Tank 
Farms was acidic. 

The 241-WR Vault Process Timeline, as summarized above, was used to produce a conservative estimate 

of the inventories that remain in the 241-WR Vault pits and tanks . Pits would contain sand from decades 

of water intrusion through cover blocks into the vault tank pits. Based on construction drawings, these 
stepped cover blocks were situated approximately 0.6 cm (0.25 in .) apart. Presently, the 241-WR-001 pit 

sludge layer, estimated about 0.6 m (i ft) thick from the bottom of the pit, could contain up to 1,000 Ci 
of cesium and 1,000 Ci of strontium . The Tank 241-WR-001 heel could contain a small portion of this 

inventory. The 241-WR-002 pit would have minimal sludge from washing of contamination in the 

equipment pit from 1955 to 1957. Sludge would have a transuranic concentration of less than SO nCi/g. 
Less than 0.2 tons of uranium would be in the sludge in the " hot" side. Tanks and pits 241-WR-003 
through -005 would have minimal radioactive material since the feed from the Tank Farms was acidic 
and very soluble for flushing. Tanks and pits 241-WR-006 through -009 would have minimal radioactive 

material after thorium transfer and flushing in the late 1970s. 
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Figure 1. 241-WR Vault Site Map 
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I Site: 241-WR Area: U Plant 

Source: H-2-40061 , Arch. Plot Pion-Diversion Station, Sheet I. 

Note: Produced from the best available copy. 

Category: Intermediate I 

Figure 3. Location of 241-WR Vault Exhaust Stack 
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I Site: 241-WR Area: U Plant Category: Intermediate 

£0. PC. c~l 't<./2. -~.30-
&. ,.,.AJ R,.,OMOTOL 

SECTION A-A 
SCALE ~ -:1•- 0 -

Source: H-2-40744, Heat & Vent - Plan & Sections - Ductwork to Fan & Stack, Sheet I . 

Note: Produced from the best ava ilable copy. 

Figure 4. Location of Drains from Exhaust Stack and Ventilation 
Stack Fan to Drywell (Section A-A Facing Northwest) 
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I Site: 270-W 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

Neutralization Tank 

U Plant Area 
200-WA-1 

200-PW-2 

1952 to 1960 

Category: Intermediate I 

Waste Site Location and Physical Description: The unit (Figure 1) was located under the northeast end 

of the 2715-UA Building, inside the 224-U Facility fence. There is no visual evidence for this tank. The 
tank is located beneath the concrete foundation of the 2715-UA Building {Figure 2). The tank was 

abandoned and blanked off in 1970. The 2715-UA Building was removed in August 2005, leaving the 

foundation slab in place. The 270-W tank risers are protected with a cement block. The 270-W waste 

site consists of an underground, stainless-steel tank that is 2.7 m (9 ft) tall and 2.7 m (9 ft) in diameter. 
The nominal capacity of the tank is 14,300 L (3,780 gal). The tank was filled with limestone and used to 

neutralize acidic process condensate generated from the 224-U Building. Following the pH adjustment, 

the waste was released to the 216-U-8 Crib via a 15 cm (6 in) vitrified clay pipe. 

Waste Site Coordinates: 

I ~!!i ~ '"° __ N3800/W __ . _7_3_100 __ ~11-N_e_il_,en_tm __ --1 

N380452.5/W7ll00.00 H-~71678 · 
I 

Source: WHC-SD-EN-ES-040, Engineering Study of 50 Miscellaneous Inactive Underground Radioactive 
Waste Tanks Located at the Hanford Site, Washington. 

Site Dimensions: 

Site Length: 2.74 m (9 ft) 
Site Area : 7.51 m2 (81 ft2

) 

Site Diameter: 2.74 m (9 ft) 
Cover Thickness: Not applicable 

Related Site Structure(s): Neutralization Tank 270-W is associated with the 224-U Facility and pipeline 
site 200-W-42. 

Site Posting: Not applicable. 

Site History 

Release Summary: The unit was filled with limestone and used to neutralize acidic 224-U process 

condensate from the UO3 Plant operation. Contributors to the process condensate included feed uranyl 

nitrate hexahydrate concentrator offgas, calciner offgas, phosphoric acid, and potassium hydroxide. 

Volume/Mass Discharged: Not applicable. 

D-1047 



DOE/RL-2010-49, REV. 0 

/ Site: 270-W Area: U Plant Category: Intermediate I 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available 

Previous Site Characterization 

Site Characterization Summary: Analyses of process condensate samples have revealed trace amounts 

of hydrogen fluoride, mercury, acetone, 1-butanol, 2-butanone, and n-nitrosodiumethylamine. Analysis 

of the last liquid to flow through the tank revealed beta emitters, uranium, and plutonium . The tank 

contains an unknown amount of spent limestone sludge. No analyses were found of this sludge, but it 

could contain uranium, uranium oxides, and other wastes. 

The tank is located beneath former 2715-U Building foundation. The building was removed but the slab 

remains. Records indicate that the tank was blanked off in 1970, but no indication is given whether tank 

contents were sampled or removed . 

No soil or geophysical log data are available. 

Nature and Extent of Contamination: The process condensate stream from 221 U and 224 U/UA flowed 

through the tank, neutralizing the waste stream. The tank was removed from service for neutralization 

(i.e., limestone was no longer added) but remained in place as part of the waste conveyance pipeline 

following removal of the 216 U 8 Crib from service. The contents of the tank are not specified, and the 

tank (if intact) may contain a heel of several thousand liters of acidic process condensate. It is 

speculated that the bottom of this tank may have corroded and the underlying vadose zone may be 

contaminated. 

Vadose conditions associated with Tank 270-W have not been characterized. However, potential 

contributions from this tank to observed groundwater contamination have been speculated. 

No data are available to evaluate for the presence or absence of shallow or intermediate depth soil 

contamination . The bottom of tank located at 6.1 m (20 ft0 below ground surface (bgs) . Based on 

existing information, the shallow and intermediate depth soil could be contaminated if the tank leaked. 

The quantity of liquid discharged to the tanks is unknown. The approximate depth to groundwater is 

81 m (266 ft) bgs. 
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I Site: 270-W Area: U Plant Category: Intermediate I 
References: 

DOE/RL-2011-04, 2011, U Plant Ancillary Facilities Removal Action Report, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. Available at: 

htto://odw.hanford.gov/aroir/index.cfm/viewDoc?accession=0088389. 

H-2-43118 (drawing), 1973, Condensate Neutralization Tank & Chemical Storage Facilities Arrangement 

& Details, Rev. 0, General Electric Company, Richland, Washington. 

H-2-44511 (drawing), 1973, Area Map 200 West U Plant Facilities, Sh. 68 of 186, Rev. 6, Atlantic Richfield 

Hanford Company, Richland, Washington. 

Waste Information Data System General Summary Report for the 270-W Waste Site. 

WCH-EP-0560, 1992, Miscellaneous Underground Radioactive Waste Tanks, Westinghouse Hanford 

Company, Richland, Washington. Available at: 

http://odw.hanford .gov/arpir/index.cfm/v iewDoc?accession=0077153H. 

WHC-SD-EN-ES-040, 1994, Engineering Study of 50 Miscellaneous Inactive Underground Radioactive 

Waste Tanks Located at the Hanford Site, Washington, Rev. 0, Westinghouse Hanford 

Company, Richland, Washington. Available at: 

http://pdw.hanford.gov/aroir/index.cfm/viewDoc?accession=Dl96082794. 
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Figure 1. 270-W Waste Site Map 
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I Site: 270-W Area: U Plant 

Source: H-2-44511 , Area Map 200 West U Plant Facilities, Sheet 68. 

Note: Produced from the best ava ilable copy. 

ID = identification 

Category: Intermediate I 

Figure 2. Location of Neutralization Tank 270-W under Building 2715-UA 
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Site: 270-W Area: U Plant Category: Intermediate 
 

Source:  H-2-43118, Condensate Neutralization Tank & Chemical Storage Facilities Arrangement & Details. 

Note: Produced from the best available copy. 

Figure 3. Tank Detail 
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Site: 270-W Area: U Plant Category: Intermediate 
 

Source:  H-2-43118, Condensate Neutralization Tank & Chemical Storage Facilities Arrangement & Details. 

Note: Produced from the best available copy. 

Figure 4. Tank Cross Section 
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I Site: 270-W 

224 U Process 
Condensate . 

DOE/RL-2010-49, REV. 0 

Area: U Plant 

1/4 In. Plate Blank 

9'x 9' dla 

Category: Intermediate I 

6-ln, Schedule 40 

1/4-ln .. Mlld Steel 

Stainless Steal 

2•in. Oiled Sand 

Relnfo,rced Concrete 
Foundation Pad 

Elevation 
Scale: None 

capacity: 3780 gallons 

Source: WHC-EP-0560, Miscellaneous Underground Radioactive Waste Tanks, Figure 3- 1. 

Note: Produced fi-om the best available copy. 

Figure 5. Tank Detail 
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I Site: 270-W Area: U Plant Category: Intermediate I 

Source: DOE/RL-2011-04, U Plant Ancil/wy Facilities Removal Action Report. 

Note: Tank risers are located under yellow concrete box with sign (center of photograph). 

Figure 6. Tank Riser Location after 2715-UA Demolition 
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I Site: 270-W Area: U Plant Category: Intermediate I 
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I Site: 600-284-PL 

Site Description 

Alternate Site Identifications: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Intermediate I 

600-284-PL; Cross Site Transfer Pipeline; Lines V360, V361, 

V362, V363, V364 and V366; Old Cross Site Transfer Line; 
Original Cross Site Transfer Pipeline; Piping Associated with 

UPR-600-20, Cross Site Transfer Line 

Encased Tank Farm Pipeline 

U Plant 
Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-IS-1 

Service Dates: 1952 through 1995 

The scoping summary in Figure 1 provides a summary ofthe site history, construction, features of 

interest, waste streams, site interfaces, relevant characterization and other relevant information. The 
scoping summary includes information relevant to the complete length ofthe 600-284-PL pipeline. The 

western-most portion of this waste site within the U Plant area has been segmented into waste site 

600-284-PL-X, for inclusion in the 200-WA-1 OU. 600-284-PL-X represents the portion of the original site 

located within the proposed footprint of the U Plant Canyon Barrier. The balance of the 600-284-PL site 

is assigned to the 200-IS-1 OU. Figure 2 provides the limits of the 600-284-PL-X waste site included in the 
200-WA-1 OU. 

References: 

Waste Information Data System General Summary Report for the 600-284-PL Waste Site. 
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I Site: 600-284-PL Area: U Plant Category: Intermediate I 

This page intentionally left blank. 
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Site: 600-284-PL Area: U Plant Category: Intermediate 

REDOX  =  Reduction Oxidation (Facility) 

Figure 1. 600-284-PL Pipeline Scoping Summary (page 1) 
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Site: 600-284-PL Area: U Plant Category: Intermediate 

Figure 1. 600-284-PL Pipeline Scoping Summary (page 2) 
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Site: 600-284-PL Area: U Plant Category: Intermediate 

Figure 1. 600-284-PL Pipeline Scoping Summary (page 3) 

D-1061



DOE/RL-2010-49, REV. 0 

I Site: 600-284-PL Area: U Plant Category: Intermediate I 

P .. e•of• 

This page Intentionally left blank. 

Figure 1. 600-214-Pl Pipeline Scoping Summary (page 4) 
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I Site: 600-284-PL Area: U Plant 

ERDF 

ID 

Locobo Lz.b<!I = S.mple S~• ID 

• Sampling Sile 

t.= Wa<le S,te of Interest 

~ wa.teSle 

-Facilly 

- Road 

10 20 JO m 

0 25 50 75 00ft I 
Environmental Restoration Disposal Facility 

identification 

Category: Intermediate I 

Figure 2. 600-284-PL-X Pipeline Segment 
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I Site: 2607-WS 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

2607-W5 

Septic Tank and Drain Field 

U Plant 
200-WA-1 

200-UW-1 

1944-Unknown 

Category: Intermediate J 

Waste Site Location and Physical Description: The 2607-W5 waste site is located southwest of the 

221-U Canyon Building and east of the 207-U Retention Basin . It is north of Settling Tank 241-U-361 

(Figure 1). The waste site is a single-compartment tank constructed of concrete and has three entry 

openings on the top, each protected by a wooden cover. A pipe connects the septic tank to a concrete 

diversion box, and then to a second concrete diversion box before entering the drain field . 

The septic tank and diversion box are currently located within an Underground Radioactive Material 

Area (URMA) related to stabilization of the 216-U-1 and 216-U-2 and 241-U-361 waste sites . The septic 

system has two drain fields. The original drain field (Figure 2) is located west and north of the septic 
tank, outside the URMA boundary. The replacement tile field (Figure 3) is located north and east of the 

septic tank. 

Waste Site Coordinates: 

E- 567299.43557 

Site Dimensions: 

Site Length : 9.1 m (30 ft) 
Site Width: 4.0 m (13 ft) 

Site Area: 36.4 m2 (390 ft 2
) 

Dimensions of the septic tank. 

Site Length: 70.2 m (231.5 ft) 
Site Width : 31.5 m (103.35 ft) 
Dimensions of the original drain field. 

Site Length: 41.5 m (136 ft) 
Site Width : 30.5 m (100 ft) 

N-135064.590141 

Site Depth: 3.35 m (11 ft) 
Cover Thickness: 0.15 m (0.5 ft) 
Capacity: 41,445.8 L (10,948.8 gal) 

Site Depth : Not specified 

Cover Thickness : Not specified 

Site Depth: Approximately 0.76 m (2 .5 ft) 
Cover Thickness: 0.15 m (0.5 ft) 

Dimensions of the replacement drain field frorri BHl-00174, Plant Aggregate Area Management Study 

Technical Baseline Report. 

Site Length : 1.5 m (5 ft) 
Site Width : 1.2 m (4 ft) 

Site Depth: 0.76 m (9 ft) 

Dimensions of the diversion boxes from BHl-00174. 
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I Site: 2607-WS Area: U Plant Category: Intermediate I 
Related Site Structure(s): Septic Tank 2607-WS is associated with the 221-U Canyon Building, the 

222-U Laboratory, 224-U Facility, 271-U Building, and UPR-200-W-19. 

Site Posting: The septic tank and diversion box are currently located within an URMA related to the 

216-U-1 and 216-U-2 and 241-U-361 waste sites. 

Site History 

Release Summary: Septic Tank 2607-WS and associated drain fields were designed to receive sanitary 

sewer effluent from U Plant facilities . The original drain field was built in 1944. A replacement drain field 
was built east of the original drain field in 1954. This system received sanitary sewer effluent at an 

estimated rate of 12.2 m3 (431 ft 3
) per day in 1987. The 2607-W5 septic system received sanitary sewer 

effluent at an estimated rate of 1,741 L (460 gal) per day in 1995. In 1998, the system was being used by 

MO-107 and MO-419. 

UPR-200-W-19 occurred in 1953 where Tank 241-U-361 overflowed and caused the ground to become 

contaminated . The URMA, located adjacent to the 2607-W5 waste site, is the result of the surface 

stabilization of this unplanned release. 

Volume/Mass Discharged: Not specified. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: In April 2007, fixed contamination on the septic tank was backfilled 
with approximately 15 cm (6 in.) of clean dirt and the area posting was changed to an URMA. The extent 

of characterization data available for the 2607-W-5 waste site consists of one surface soil sample, 
geophysical logging at one borehole, and soil sampling data from one borehole (Table 1). 
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\ Site: 2607-WS Area: U Plant Category: Intermediate I 

Table 1. Borehole Summary for the 2607-W Waste Site 

Year Borehole/Well ID Location with respect to site Depth (ft) 

1993 A 7792/299-W 19-97 South, inside the original drain field 177 (172 so il samples) 

1994 2371 South, inside the replacement drain fie ld Surface soi l 

2004 C4202 South, outside site boundary 50.1 (GPL) 

GPL = geophysical log 

ID = identification 

Nature and Extent of Contamination: 

Surface soil sample 2371 is located at the east boundary of the replacement drain field . Low levels of 

cesium-137 and potassium-40 were detected in this sample. The maximum detected concentrations 

were 83 .4 pCi/g and 14 pCi/g for cesium-137 and potassium-40 respectively. Concentrations of other 

radionuclides were near or less than 1 pCi/g. 

Borehole A7792 (299-W19-97) was installed in the southern portion of the 2607-WS septic drain field; 

however, it also lies within the limits of UPR-200-W-19. The maximum detected concentration of 

cesium-137 was 22 pCi/g in the 1.2 -1.8 m (4 - 6 ft) below ground surface (bgs) sample interval (Table 

2) . The maximum detected concentration of potassium-40 was 17.1 pCi/g in the 30.8 - 31.4 m (101-

103.3 ft) bgs sample interval. 

Borehole C4202 (geophysical log) detected cesium-137 within the top 3.7 m (12 ft) bgs with a maximum 

concentration estimated at 341 pCi/g at 2.1 m (7 ft) bgs (Table 3 and Figure 4) . Cesium-137 was the only 

detected manmade radionuclide. The borehole was located between Septic Tank 2607-WS and drain 

fields; however, it also lies within the limits of UPR-200-W-19. 

Table 2. Soil Maximum Detection Summary (Soil Borehole A7792) 

Sample Interval: 0 - 15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

1,4-Dichlorobenzene 20 µg/kg 12.5 - - -

2-Butanone - - - 3 µg/kg 103.3 

2-Chlorophenol 31 µg/kg 12.5 - - -

2-Methylnaphthalene - - - 70 µg/kg 103.3 

4-Chloro-3- 27 µg/kg 12.5 - - -

methylphenol 
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I Site: 2607-WS Area: U Plant Category: Intermediate I 

Table 2. Soil Maximum Detection Summary (Soil Borehole A7792) 

Sample Interval: 0 - IS ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Acenaphthene 23 µg/kg 12.5 26 µg/kg 103.3 

Acenaphthylene - - - 60 µg/kg 103.3 

Acetone - - - 16 µg/kg 72.5 

Aluminum 6,160,000 µg/kg 6 9,490,000 µg/kg 158.5 

Anthracene - - - 58 µg/kg 103 .3 

Arsenic 5,400 µg/kg 6 3,900 µg/kg 103.3 

Barium 77,900 µg/kg 6 153,000 µg/kg 177 

Benzo(a)anthracene - - - 59 µg/kg 103 .3 

Benzo(a)pyrene - - - 48 µg/kg 103 .3 

Benzo(b )fl uoranthene - - - 42 µg/kg 103.3 

Benzo(ghi)perylene - - - 19 µg/kg 103.3 

Benzo(k)fluoranthene - - - 45 µg/kg 103.3 

Calcium 11 ,300,000 µg/kg 6 11 7,000,000 µg/kg 170 

Carbazole - - - 45 µg/kg 103.3 

Cesi um-137 22 pCi/g 6 - - -

Chloride 7,200 µg/kg 12.5 16,100 µg/kg 103.3 

Chromium 8,400 µg/kg 6 1,500 µg/kg 177 

Chrysene - - - 60 µg/kg 103 .3 

Cobalt 10,500 µg/kg 6 11,900 µg/kg 177 

Copper 15,300 µg/kg 6 22,000 µg/kg 170 

Dibenzofu ran - - - 73 µg/kg 103 .3 

Di-n-butylphthalate - - - 23 0 µg/kg 148.5 

Europi um-1 55 - - - 0. 15 pCi/g 158.5 

Fluorene - - - 84 µg/kg 103 .3 

Flu roide 2,400 µg/kg 6 4,700 µg/kg 177 
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I Site: 2607-WS Area: U Plant Category: Intermediate I 

Table 2. Soil Maximum Detection Summary (Soil Borehole A7792) 

Sample Interval: 0 -15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Gross alpha 5.5 pCi/g 6 14 pCi/g 158.5 

Gross beta 38 pCi/g 6 33 pCi/g 103.3 

lndeno( 1,2,3-cd)pyrene - - - 27 µg/kg 103 .3 

Iron 19,400,000 µg/kg 6 21,200,000 µg/kg 177 

Lead 4,800 µg/kg 6 9,500 µg/kg 158.5 

Magnesium 5,020,000 µg/kg 6 7,360,000 µg/kg 170 

Manganese 321 ,000 µg/kg 6 433,000 µg/kg 170 

Naphthalene - - - 550 µg/kg 103.3 

Neptunium-237 - - - 0.031 pCi/g 103.3 

Nickel 10,000 µg/kg 6 13 ,500 µg/kg 158.5 

Nitrogen in nitrite and 9540 µg/kg 6 7,430 µg/kg 52.5 
nitrate 

Phenol - - - 18 µg/kg 103.3 

Potassium 1,060,000 µg/kg 6 2,290,000 µg/kg 158.5 

Potassium-40 11 pCi/g 12.5 17 .1 pCi/g 103 .3 

Pyrene - - - 140 µg/kg 103.3 

Radium-226 0.44 pCi/g 12.5 I pCi/g 170 

Radium-228 0.74 pCi/g 12.5 0.97 pCi/g 158.5 

Selenium-79 - - - 5.5 pCi/g 148.5 

Stronti um-90 3.3 pCi/g 6 - - -

Sulfate 26,000 µg/kg 12.5 47,000 µg/kg 177 

Teclmetium-99 0.43 pCi/g 12.5 5.7 pCi/g 72.5 

Thorium-228 0.85 pCi/g 12.5 1.1 pCi/g 158.5 

Thorium-232 0.74 pCi/g 12.5 0.97 pCi/g 158.5 

Thorium-234 - - - 1.16 pCi/g 103.3 
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I Site: 2607-WS Area: U Plant Category: Intermediate I 

Table 2. Soil Maximum Detection Summary (Soil Borehole A7792) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Titanium 1,380,000 µg/kg 12.5 2,070,000 µg/kg 177 

Toluene - - - 1 µg/kg 32 

Uranium 2,000 µg/kg 6 3,600 µg/kg 170 

Uranium-233/234 0.69 pCi/g 6 1.3 pCi/g 170 

Uranium-234 - - - 0.11 pCi/g 103.3 

Uranium-238 0.64 pCi/g 6 1.3 pCi/g 170 

Vanadium 44,000 µg/kg 6 61 ,900 µg/kg 177 

Zinc 38,800 µg/kg 6 54,700 µg/kg 158.5 

Table 3. Geophysical Log Data Summary for Borehole C4202 

DPT CNlng,'Well C.tun-137 U...luin-ZlMJrMIIIPll-23 011Mr111a!MMde 
tklmNt I contaalnants delected 

C4202 (IJPR-200-W-19) 110 t2ft:U lr:>341 pCVg Nonedeteded None 
(maot7ft} 

Source: D&D-27783 , 200-UW-I Field Summa,y Report fo r Fiscal Years 2004 and 2005, Table 3-2. 

References: 

BHl-00174. 1995, U Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038132. 

D&D-27783, 2006, 200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005, Rev. 0, Fluor 

Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974 .. 

H-2-2590, 1955, Replacement of Tile Field for Septic Tank 2607W-5, Rev. 2, General Electric Company, 

Richland, Washington. 

H-2-44511 (drawing), 1994, Area Map 200 West U-Plant Facilities, Sh. 69 of 186, Rev. 4, Westinghouse 

Hanford Company, Richland, Washington 
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I Site: 2607-WS Area: U Plant 

W-71192, Rev 31, Septic Tanks Plan and Sections 

WIDS General Summary Report for site 2607-WS 
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I Site: 2607-WS Area: U Plant Category: Intermediate I 
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Figure 2. Location of 2607-WS Septic Tank and Original Drain Field 
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Site: 2607-W5 Area: U Plant Category: Intermediate 
 

 

Source: H-2-2590, Replacement of Tile Field for Septic Tank 2607W-5. 
Note: Produced from the best available copy. 

Figure 3. 2607-W5 Septic Tank and Replacement Drain Field  
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Area: U Plant Category: Intermediate I 
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I Site: 2607-W7 

Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: U Plant 

2607-W7 

Septic Tank 
U Plant 

200-WA-1 

200-UW-1 

1954 to 1990s 

Category: Intermediate I 

Waste Site Location and Physical Description: The 2607-W7 waste site is an inactive septic system 

located 14 m (45.9 ft) north of the northernmost corner of the 221-U Building (Figure 1). The location of 

the drain field is not shown on any known engineering drawing. A site map in HNF-SD-LL-SP-001, 

200 and 600 Areas Sanitary Wastewater Master Plan, shows the drain field is located northwest of the 

septic tank (Figure 2) . Drawing M-2904-W, Outside Lines Sewers, Sheet 19, shows the location of the 

septic tank but includes the note: " irrigation field to be laid out by field in accordance with 

specification #1909." The septic tank was constructed of reinforced concrete (Figure 3) . 
Drawing W-71192, Septic Tanks Plan and Sections, indicates Septic Tank 2607-W7 was added in 

December 1943, although the Waste Information Data- System (WIDS) indicates the septic system was 

used beginning in 1954. DOE/RL-91-52, U Plant Source Aggregate Area Management Study Report, 

indicates the septic system was act ive at the time of the report (September 1992). The tank location is 

marked with four posts and a WIDS site sign. 

Waste Site Coordinates: 

Lon-567645.27 Lat-135289.47 

Site Dimensions* : 

Site Length : 1.22 m (4 ft) Site Depth : Bottom of tank 2.75 m (9 ft), 

Fluid level above tank bottom 1.22 m (4 ft) 
Site Width: 0.61 m (2 ft) Cover Thickness: Approximately 0.16 m (0.5 ft) 

Site Area : 0.74 m2 (8 ft2 ) Capacity: 908.4 L (240 gal) 
* Information is for the septic tank. Dimensions for the drain field are not specified. 

Related Site Structure(s): Septic Tank 2607-W7 is associated with the 221-U Build ing. 

Site Posting: A site visit in 1999 found the septic system lies between two Underground Radioactive 
Material Areas (URMAs) . 

Site History 

Release Summary: Septic Tank 2607-W7 and associated drain field accepted sanitary waste from a 

single restroom in the 221-U Canyon Building. 
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I Site: 2607-W7 Area: U Plant Category: Intermediate I 
Volume/Mass Discharged: Unspecified volume of liquid (assumed to be sanitary sewage). The system 
received effluent at an estimated rate of 1.02 m3 (36 ft3

) per day in 1987. 

Pore Volume Discharged: L/ (vadose zone thickness ft x area ft2 
/ 35.3 m3/ft3 * 1000 L/m3 * 0.3) = 

Unknown 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The operational history of Septic Tank 2607-W7 is unknown. 

A site visit in 1999 found the septic system lies between two URMAs; however, no radionuclides or 

hazardous substances are known to have been associated with this system. The location of the drain 
field was visually not apparent. 

The tank was decommissioned in 1999 in accordance with WAC246-272-18501, "Wastewater and 

Reclaimed Water Use Fees," "Abandonment". All septage inside the tank was removed and the empty 

tank was filled to eliminate void spaces. Per an agreement with the Washington State Department of 

Health (WDOH), the septic system lids were left in place. The U.S. Department of Energy, Richland 

Operations Office, notified the WDOH of the septic system abandonment in July 1999 (99-EAP-392). 

No site characterization information is available for the 2607-W7 waste site. The site is not routinely 

surveyed or monitored. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 

depth soil contamination. 

References: 

99-EAP-392, 1999, "Notice of Septic System Abandonment" (letter to L.A. Brown, Washington State 

Department of Health, from J.E. Rasmussen, July 8), U.S. Department of Energy, Richland 
Operations Office, Richland, Washington. 

BHl-00174, 1995, U Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, 

Bechtel Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038132. 

DOE/RL-91-52, 1992, U Plant Source Aggregate Area Management Study Report, Rev. 0, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196110688. 
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I Site: 2607-W7 Area: U Plant Category: Intermediate I 

M-2904-W (drawing), Outside Lines Sewers, Sh. 19, Rev. 5, General Electric Company, Richland, 

Washington. 

HNF-SD-ll-SP-001, 1998, 200 and 600 Areas Sanitary Wastewater Master Plan, Rev. 1, Fluor Daniel 

Northwest, Inc., Richland, Washington. 

W-71192 (drawing), 1943, Septic Tanks Plan and Sections, Rev. 31, General Electric Company, Richland, 

Washington . 

Waste Information Data System General Summary Report for the 2607-W7 Waste Site. 
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I Site: 2607-W7 Area: U Plant Category: Intermediate I 

APPROX LOCATION 
DRAIN rIE-LD 
'*':71• 

Source: HNF-SD-LL-SP-001 , 200 and 600 Areas Sanitary Wastewater Master Plan. 

Source: M-2904-W, Outside Lines Sewers, Sheet 19. 

Figure 2. Approximate Location of the 2607-W7 Waste Site Drain Field 
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I Site: 2607-W7 Area: U Plant 

Source: W-71192, Septic Tan ks Plan and Sections. 

Note: Produced from the best available copy. 

Figure 3. Septic Tank Construction 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 
U Plant Area 

200-WA-1 
200-UW-1 

1953 

Waste Site Location and Physical Description: The release occurred north of 16th Street, near Settling 
Tank 361-U and the 216-U-1&2 Cribs (Figure 1). The area where the release occurred is currently marked 

as an Underground Radioactive Material Area (URMA) that also contains the 216-U-1 Crib, 216-U-2 Crib, 
and Settling Tank 241-U-361. A portion of the 2607-WS tile field is also included in the URMA. In 1953, 

decontamination was attempted, the area was backfilled and delineated by a wooden fence, and posted 

with Radiation Zone signs. In 1992, contaminated soil in the vicinity of the 216-U-1&2 Cribs was scraped 
and consolidated near Tank 241-U-361. In addition, the surface surrounding Tank 241-U-361 was surface 
stabilized with shotcrete. 

Waste Site Coordinates: 

E-567299.82733 

Site Dimensions (original release area): 

Site Length: Not applicable 

Site Width : Not applicable 
Site Area: 

N-135012.63585 

Site Depth: Not applicable 

Cover Thickness : Not applicable 
4.65 m2 (SO ft2) * 

*Subsequent evaluations have increased the waste site footprint to an irregular shape measuring 
approximately 137 m (450 ft) by 61 m (200 ft) . 

Related Site Structure(s): The release is associated with the 221-U Facility, 224-U facility, 241-U-361 
Settling Tank and the 216-U-1&2 Cribs. 

Site Posting: The area is posted as an URMA. 

Site History 

Release Summary: In the spring of 1953, an unknown quantity of organic wastes and cell drainage from 

the Tributyl Phosphate process in 221-U and waste from 224-U (U03) overflowed to the ground by way 

of the tank (241-U-361) and crib vents (216-U-1 and 216-U-2) . Contamination readings of 11.5 rads/hr at 

a distance of 7.6 cm (3 in.) were reported over the unplanned release site area. 

Volume Discharged: Not applicable. 

Pore Volume Discharged: Unknown 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Previous Site Characterization 

Site Characterization Summary: In 1995, a Limited Field Investigation was done of the 200-UP-2 OU. The 

216-U-1&2 Cribs, Settling Tank 241-U-361, and the UPR-200-W-19 waste site were included in the field 

investigation. A radiological survey the area was done with the ultrasonic ranging and data system. At 

the time of the survey (1995), the 216-U-1&2 Cribs were posted as a Soil Contamination Areas. Settling 
Tank 241-U-361 was posted as an URMA. Septic Tank 2607-W5 and Drain Field had no radiological 

posting. Due to borehole drilling activities at the 216-U-1&2 Cribs, a portion of the crib surface had been 

stabilized with gravel. Roughly 25,000 m2 (269,000 ft2
) of surface area was surveyed. The highest 

concentration of contamination points above established radiological background levels were located in 
the northwest and northeast corners of the survey area. Other high concentrations were identified 
along the eastern border of Septic Tank 2607-W5 and Drain Field, in the area adjacent to the 216-U-1 

and 216-U-2 Cribs, and in the vicinity of Settling Tank 241-U-361. As a result of this and other 

radiological surveys, the radiologically posted area was increased. In 1993, characterization boreholes 
299-W19-96 / A9797 and 299-W19-97 / A7792 were installed and sampled. Two shallow soil samples 

associated with these boreholes were collected . Shallow soil sampling results at borehole 299-W19-96 

(located within the 216-U-1 footprint) detected Cs-137 a concentration of 320 pCi/g in the sample from 
1.2 - 1.8 m (4 - 6 ft) below ground surface (bgs) . Since the crib discharge depth is 6.1 m (20 ft) bgs, 

shallower soil contamination is likely due to the overflow of process condensate from crib vent risers 
documented as UPR-200-W-19. 

In 2004/2005, during investigation of the 216-U-1&2 Cribs and Settling Tank 241-U-361, a total of 

13 direct-push boreholes were installed within the limits ofthe UPR-200-W-19 waste site . Geophysical 
logging of each borehole was performed to depth of approximately 14.9 m (49 ft) bgs to identify 
man made radionuclides . Cs-137 was detected above background concentration in 11 of these 

boreholes, with the maximum concentration of 341 pCi/g detected at 2.1 m (7 ft) bgs in borehole C4202, 
located near the north boundary of the UPR-200-W-19 waste site. However, at 10 locations, the 
maximum concentrations (1.9 to 83 pCi/g) were detected between 0.3 and 0.9 m (1 and 3.5 ft) bgs 

(see Table 2) . Geophysical logging was completed at two locations within the 216-U-1&2 Cribs 
(299-W19-72/A7772 and 299-W19-73/A7773) to 25.6 m (74 ft) bgs. At these locations, Cs-137 
concentrations in shallow soil (O -4.6 m [O -15 ft] bgs) were 18 to 31,756 pCi/g, and concentrations 

below the cribs at approximately 7.6 m (25 ft) bgs exceeded 4 million pCi/g (see Table 3) . Four auger 

borings were installed to approximately 14 m (45 ft) bgs and soil samples collected at the bottom of 

each borehole. No shallow soil samples were collected . 

A visual inspection is done tri-annually and a routine radiological survey is done annually. 

Well and borehole locations are shown on Figure 1, and sample data summaries are provided in Tables 1 
through 7. 

D-1084 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 1. Borehole Summary for the UPR-200-W-19 Waste Site 

Year 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2005 

2005 

2005 

2005 

2005 

2005 

GPL = geophysical log 

ID = identification 

' 

Borehole/Well ID 

C4201 

C4202 

C4204 

C4205 

C4206 

C4208 

C4209 

C4210 

C4211 

C4212 

C4213 

C4215 

C4550 

C4705 

C4706 

C4710 

C4713 

A 7772/299-W 19-72 

A 7773/299-W 19-73 

Location with Respect Depth 
to Site (ft) 

Inside 0.5 - 48.9 (GPL) 

Inside 0 - 48.4 (GPL) 

Inside 1 - 49.1 (GPL) 

Inside 0.5 - 48 .9 (GPL) 

Inside 0 -49.3 (GPL) 

Inside 0 - 49.4(GPL) 

Inside 0.5 - 48.8 (GPL) 

Inside 0.5 - 48.8 (GPL) 

Inside 0.5 - 49.5 (GPL) 

Inside 0.5 - 48.6 (GPL) 

Inside 0 - 49.1 (GPL) 

Inside 0 - 48.5 (GPL) 

Inside 0 - 49.1 (GPL) 

Inside 44 - 45.5 (1 soil sample) 

Inside 42 - 43 .5 (1 soil sample) 

Inside 44.5 - 46 (1 soil sample) 

Inside 40 - 41 .5 (1 soil sample) 

Inside I - 74 (GPL) 

Inside 1 - 74 (GPL) 
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J Site: UPR-200-W-19 

I DPT CN!llg! Wtff 

"""'"' 0'201 

Ct202 (UPR-200-W-19) 

- -
CC204 

j 

I 

CC205 

i 
i 

I. 
CC:208 (UPR-200-W-19) 

I 
C42C8 

. ·-
C4209 

C4210 

C4211 

01212 (UPR-200W-tt) 

C4213 
I 
I 
I 
I C42"15 

C4550 
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Area: U Plant Category: Shallow - Subsurface I 

Table 2. Geophysical Log Data Summary 
C.abn-137 

1.610 U It 0.3 to 20..8 
pQlg (max at 2..5 fl) 

30.5 to 40..5 ft OA IC> 60 
pCVg (maut 31.5 It) 

1 tc, 12ft:O.-' IC>3'1 pQlo 
(malel7ft) 

2107ft: 0.3!021..9 pCVg 
(max813ft) 

1.S to 9,5ft0.310 42.9 
pOitg (max .tUll) 

39.5 ft: near Its mlnlrm.m 
delecllon level (MDL) of 

D.2pCUg 

1104 ft: 0.2 to 15.7 pa.tg 
(max al 2ft) 

2 to 7ft: 0.2 I0•5 pCl(g 
(max at3ft) 

o.s tc, 16..5 ft: 0.2 to 42,9 
pCilg (MaJt at 3..5 ft) 

t.5to 3.151: 0.31001.87 
pCUg (mall at 2.5 ft) 

1.5 to 10.5 ft: 0.2'10 9.69 
pCl/g (max at U It) 

None detected 

0 to 81:: 0.3 lo «.1 pCllg 
(muat1 ft) 

10 IO 16 ft: 0.310 18 pOL'g 
(max at 14 fl).• pa .i 151' 

1 to 71: 0.3 IO 83.3 pClfg 
(matat3ft) 

11 IO 6 ft;. 0.310 0.886 pCUg I 
(mau12ft) 

UranJurn-2381\1 ...... 1~23 
5 

lJ-238: 35.5 to 4'.5 ft, 22 
to 1~ pCl/g (mu at 

43.5ft) 

No U-23! delec:ted 

Nonedeteded 

. 
IJ-238; 26 and 44 to .e& fl 
(max or 34 peug at 28 l) 

NoU.235deteded 

IJ-238; '1.~1D'2.5ft, 19 
to 32 pCVg (mat at 42.5 fl) 

No U.235 deteded 

None dete<:ted 

None de1ected 

Nonedeteded 

None deteCled 

None d&tedlld , 

None~ 

None deteded 

NonedetAlcled 

Nonedeteded 

oetMrm.11.tnade 
contallllnanla dlMcted 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

No!'e 

Nona 

None 

Source: D&D-27783200-UW-I Field Summary Report for Fisca l Years 2004 and 2005, Table 3-2. 

Note: Produced from the best ava ilable copy. 

DPT = Direct Push Techno logy 
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\ Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface / 

Table 3. Geophysical Log Summary for Boreholes A7772 and A7773 in the UPR-200-W-19 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A7772 0 - 5 3 1,755 .8 pCi/g 4.0 7 15 ,578 cpm 2 

5 - 10 449.9 pCi/g 6.0 141 ,614 cpm 7 

10 - 15 940.8 pCi/g 11 601 ,572 cpm 14 

> 15 4,260,128.9 pCi/g 25 4,709,490 cpm 25 

A7773 0 - 5 197.4 pCi/g 5 467,156 cpm 5 

5-10 3 10 pCi/g 6 606,264 cpm 6 

10 - 15 17.95 pCi/g 12 212,618 cpm 15 

> 15 4,325,663.4 pCi/g 27 3,276,100 cpm 24 

ID identification 

Table 4. Soil Maximum Detection Summary (Soil Borehole A9797) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

2-Hexanone - - - 3 µg/kg 122 

Acetone 6 µg/kg 6 - - -

A luminum 6,940,000 µg/kg 6 9,860,000 µg/kg 24 

Americium-24 1 - - - 33 pCi/g 24 

Arsenic 4,500 µg/kg 6 7300 µg/kg 161 

Barium 80,100 µg/kg 6 121 ,000 µg/kg 142 

Bis(2-ethylhexyl) phthalate 39 µg/kg 6 750 µg/kg 27 

Cadmium - - - 1,590 µg/kg 24 

Calcium - - - 74,000,000 µg/kg 170 

Cesium-1 34 - - - 4.93 pCi/g 168 

Cesium-1 37 320 pCi/g 6 1,758,000 pCi/g 27 

Chloride 9,500 µg/kg 6 21 ,000 µg/kg 24 

Chromium 7,500 µg/kg 6 48,100 µg/kg 24 

Cobalt-60 - - - 10.6 pCi/g 24 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 4. Soil Maximum Detection Summary (Soil Borehole A9797) 

Sample Interval: 0 - 15 ft Sample Interval: > 15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Copper 13 ,300 µg/kg 6 58,500 µg/kg 27 

Curium-244 - - - 0.067 pCi/g 24 

Europium-154 - - - 2 pCi/g 42 .5 

Fluoride 1,900 µg/kg 6 12,500 µg/kg 24 

Gross alpha 9.2 pCi/g 6 20,600 pCi/g 29.5 

Gross beta 360 pCi/g 6 4,800,000 pCi/g 32 

Iodine-129 - - - 1.6 pCi/g 122 

Iron 18,600,000 µg/kg 6 36,200,000 µg/kg 32 

Lead 4,300 µg/kg 6 215,320 µg/kg 27 

Magnesium 4,530,000 µg/kg 6 6,760,000 µg/kg 161 

Manganese 316,000 µg/kg 6 1,390,000 µg/kg 24 

Mercury - - - 120 µg/kg 42.5 

Neptunium-237 - - - 2.41 pCi/g 24 

Nickel 7,800 µg/kg 6 34,000 µg/kg 24 

Nitrate - - - 64,000 µg/kg 32 

Nitrite - - - 5,000 µg/kg 27 

Nitrogen in nitrite and 11 ,400 µg/kg 6 14,300 µg/kg 82 
nitrate 

Phenol - - - 88 µg/kg 122 

Phosphate - - - 262,000 µg/kg 17 

Plutonium-238 - - - 4.79 pCi/g 27 

Plutonium-239/240 - - - 436 pCi/g 27 

Potassium 1,270,000 µg/kg 6 2, 130,000 µg/kg 24 

Potassium-40 12 pCi/g 6 19 pCi/g 177 

Radi um-226 0.69 pCi/g 6 4.99 pCi/g 168 

Radium-228 0.75 pCi/g 6 1.3 pCi/g 177 

Selenium-79 - - - 3.9 pCi/g· 170 

Silver - - - 21,820 µg/kg 29.5 

Sodium - - - 2,100,000 µg/kg 24 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 4. Soil Maximum Detection Summary (Soil Borehole A9797) 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Sodium-22 - - - 2 pCi/g 32 

Stronti um - - - 134,000 µg/kg 32 

Strontium-90 42 pCi/g 6 2,380,000 pCi/g 32 

Sulfate 14,000 µg/kg 6 54,400 µg/kg 168 

Technetium-99 - - - 350 pCi/g 42.5 

Tetrachloroethene - - - 7 µg/kg 27 

Thallium - - - 3,460 µg/kg 27 

Thorium-228 1 pCi/g 6 7.88 pCi/g 168 

Thorium-232 0.75 pCi/g 6 1.3 pCi/g 177 

Thorium-234 - - - 6.04 pCi/g 168 

Titanium 1,430,000 µg/kg 6 3,260,000 µg/kg 32 

Toluene - - - 2 µg/kg 24 

Total petroleum - - - 11 ,000,000 µg/kg 42 .5 
hydrocarbons kerosene 

Uranium 2,000 µg/kg 6 32,700,000 µg/kg 29.5 

Uranium-233/234 0.69 pCi/g 6 1,400 pCi/g 42.5 

Uranium-234 - - - 8.8 pCi/g 168 

Uranium-235 - - - 148 pCi/g 29.5 

Uranium-238 0.64 pCi/g 6 10,080 pCi/g 29.5 

Vanadium 46,300 µg/kg 6 103,000 µg/kg 32 

Yttrium - - - 13,300 µg/kg 32 

Zinc 40,700 µg/kg 6 104,000 µg/kg 32 

Zirconium - - - 41 ,500 µg/kg 24 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 5. Soil Maximum Detection Summary (Soil Borehole A7792) 

Sample Interval: 0 - 5 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

1,4-Dichlorobenzene 20 µg/kg 12.5 - - -

2-Butanone - - - 3 µg/kg 103.3 

2-Chlorophenol 31 µg/kg 12.5 - - -

2-Methylnaphthalene - - - 70 µg/kg 103.3 

4-Chloro-3-methylphenol 27 µg/kg 12.5 - - -

Acenaphthene 23 µg/kg 12.5 26 µg/kg 103.3 

Acenaphthylene - - - 60 µg/kg 103.3 

Acetone - - - 16 µg/kg 72.5 

Aluminum 6,160,000 µg/kg 6 9,490,000 µg/kg 158.5 

Anthracene - - - 58 µg/kg 103.3 

Arsenic 5,400 µg/kg 6 3,900 µg/kg 103.3 

Barium 77,900 µg/kg 6 153,000 µg/kg 177 

Benzo( a )anthracene - - - 59 µg/kg 103.3 

Benzo(a)pyrene - - - 48 µg/kg 103.3 

Benzo(b )fl uoranthene - - - 42 µg/kg 103.3 

Benzo(ghi)perylene - - - 19 µg/kg 103.3 

Benzo(k )fl uoranthene - - - 45 µg/kg 103.3 

Calcium 11 ,300,000 µg/kg 6 117,000,000 µg/kg 170 

Carbazole - - - 45 µg/kg 103 .3 

Cesi um-1 37 22 pCi/g 6 - - -

Chloride 7,200 µg/kg 12.5 16,100 µg/kg 103 .3 

Chromium 8,400 µg/kg 6 1,500 µg/kg 177 

Chrysene - - - 60 µg/kg 103.3 

Cobalt 10,500 µg/kg 6 11 ,900 µg/kg 177 

Copper 15,300 µg/kg 6 22,000 µg/kg 170 

D-1090 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 5. Soil Maximum Detection Summary (Soil Borehole A7792) 

Sample Interval: 0 - 5 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Dibenzofuran - - - 73 µg/kg 103 .3 

Di-n-butylphthalate - - - 230 µg/kg 148.5 

Europi um-1 55 - - - 0.15 pCi/g 158.5 

Fluorene - - - 84 µg/kg 103.3 

Fluoride 2,400 µg/kg 6 4,700 µg/kg 177 

Gross alpha 5.5 pCi/g 6 14 pCi/g 158.5 

Gross beta 38 pCi/g 6 33 pCi/g 103 .3 

Indeno(l ,2,3-cd)pyrene - - - 27 µg/kg 103 .3 

Iron 19,400,000 µg/kg 6 21 ,200,000 µg/kg 177 

Lead 4,800 µg/kg 6 9,500 µg/kg 158.5 

Magnesium 5,020,000 µg/kg 6 7,360,000 µg/kg 170 

Manganese 32 1,000 µg/kg 6 433,000 µg/kg 170 

Naphthalene - - - 550 µg/kg 103.3 

Neptuni um-237 - - - 0.031 pCi/g 103.3 

Nickel 10,000 µg/kg 6 13,500 µg/kg 158.5 

Nitrogen in nitrite and 9,540 µg/kg 6 7,430 µg/kg 52 .5 
nitrate 

Phenol - - - 18 µg/kg 103 .3 

Potassium 1,060,000 µg/kg 6 2,290,000 µg/kg 158.5 

Potassium-40 11 pCi/g 12.5 17.1 pCi/g 103.3 

Pyrene - - - 140 µg/kg 103.3 

Radium-226 0.44 pCi/g 12.5 1 pCi/g 170 

Rad ium-228 0.74 pCi/g 12.5 0.97 pCi/g 158.5 

Selenium-79 - - - 5.5 pCi/g 148.5 

Stronti um-90 3.3 pCi/g 6 - - -
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J Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 5. Soil Maximum Detection Summary (Soil Borehole A 7792) 

Sample Interval: 0 - 5 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Sulfate 26,000 µg/kg 12.5 47,000 µg/kg 177 

Technetium-99 0.43 pCi/g 12.5 5.7 pCi/g 72.5 

Thorium-228 0.85 pCi/g 12.5 1.1 pCi/g 158.5 

Thorium-232 0.74 pCi/g 12.5 0.97 pCi/g 158.5 

Thorium-234 - - - 1.16 pCi/g 103.3 

Titanium 1,380,000 µg/kg 12.5 2,070,000 µg/kg 177 

Toluene - - - 1 µg/kg 32 

Uranium 2,000 µg/kg 6 3,600 µg/kg 170 

Uranium-233/234 0.69 pCi/g 6 1.3 pCi/g 170 

Uranium-234 - - - 0.11 pCi/g 103.3 

Urani um-238 0.64 pCi/g 6 1.3 pCi/g 170 

Vanadium 44,000 µg/kg 6 61 ,900 µg/kg 177 

Zinc 38,800 µg/kg 6 54,700 µg/kg 158.5 
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Table 6. Soil Maximum Detection Summary for Soil Boreholes C4705, C4706, and C4710 

C4705 C4706 C4710 

Sample Interval: >15 ft Sample Interval: >15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample Maximum Sample 
Detected Depth Detected Depth Detected Depth 

Concentration Units (ft) Concentration Units (ft) Concentration Units (ft) 

6,520 µg/kg 46 5,900 µg/kg 46 3,260 µg/kg 46 

83 ,600 µg/kg 46 93,400 µg/kg 46 60,000 µg/kg 46 

- - - 35 µg/kg 46 398 µg/kg 46 

9,200 µg/kg 46 13 ,000 µg/kg 46 7,630 µg/kg 46 

7,080 µg/kg 46 7,580 µg/kg 46 6,850 µg/kg 46 

13,600 µg/kg 46 14,500 µg/kg 46 16,300 µg/kg 46 

- - - 4,560 µg/kg 46 3,130 µg/kg 46 

5,600,000 µg/kg 46 5,210,000 µg/kg 46 5,960,000 ~L g/kg 46 

403,000 µg/kg 46 380,000 µg/kg 46 220,000 µg/kg 46 

1,070 µg/kg 46 1,640 µg/kg 46 457 µg/kg 46 

9,660 µg/kg 46 13 ,000 µg/kg 46 7,690 µg/kg 46 

6,100 µg/kg 46 3,700 µg/kg 46 800 µg/kg 46 

- - - 51 µg/kg 46 150 µg/kg 46 

33 ,300 µg/kg 46 34,800 µg/kg 46 29,600 µg/kg 46 

- - - 605 µg/kg 46 938 µg/kg 46 

1,220,000 ~1g/kg 46 1,280,000 µg/kg 46 2,080,000 µg/kg 46 

- - - 2,860 µg/kg 46 3,900 µg/kg 46 
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Table 6. Soil Maximum Detection Summary for Soil Boreholes C4705, C4706, and C4710 

C4705 C4706 C4710 

Sample Interval: >IS ft Sample Interval: >15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample Maximum Sample 
Detected Depth Detected Depth Detected Depth 

Concentration Units (ft) Concentration Units (ft) Concentration Units (ft) 

0.777 pCi/g 46 1.23 pCi/g 46 0.722 pCi/g 46 

0.026 pCi/g 46 0.045 pCi/g 46 0.039 pCi/g 46 

0.766 pCi/g 46 1.06 pCi/g 46 0.76 pCi/g 46 

33,400 µg/kg 46 47,700 µg/kg 46 59,900 µg/kg 46 

49,600 µg/kg 46 54,600 µg/kg 46 71 ,000 µg/kg 46 
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DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

Table 7. Soil Maximum Detection Summary for Soil Borehole C4713 

Sample Interval: >15 ft 

Maximum Detected Sample Depth 
Chemical Concentration Units (ft) 

Barium 76,000 µg/kg 42 

Chromi um 10,300 µg/kg 42 

Cobalt 7,340 µg/kg 42 

Copper 13,700 µg/kg 42 

Lead 5,200 µg/kg 42 

Magnesium 4,950,000 µg/kg 42 

Manganese 339,000 µg/kg 42 

Mercury 2,250 µg/kg 42 

Nickel 10,600 µg/kg 42 

Nitrogen in Nitrite and Nitrate 2,600 µg/kg 42 

Silver 103 µg/kg 42 

Strontium 34,600 µg/kg 42 

Thallium 934 µg/kg 42 

Titanium 1,060,000 µg/kg 42 

Urani um 2,560 µg/kg 42 

Uranium-234 0.925 pCi/g 42 

Uranium-235 0.028 pCi/g 42 

Uranium-238 0.864 pCi/g 42 

Vanadium 44,800 µg/kg 42 

Zi nc 52,900 µg/kg 42 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]) : Geophysical logging results detected 

contamination between 0 .3 and 4.6 m (1 and 15 ft) bgs (see Table 2), with maximum detections 

occurring between 0.3 to 1 m (1 to 3.5 ft) bgs at most locations. 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 

References: 
D&D-27783, 2006, 200-UW-1 Field Summary Report/or Fiscal Years 2004 and 2005, Rev. 0, Fluor 

Hanford, Inc., Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974. 

Waste Information Data System General Summary Report for the UPR-200-W-19 Waste Site. 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface 
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I Site: UPR-200-W-19 Area: U Plant Category: Shallow - Subsurface I 
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I Site: UPR-200-W-33 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Service Dates: 

DOE/RL-2010-49, REV. 0 

Area: U Plant 

Unplanned Release 

U Plant Area 

200-WA-1 

200-UW-1 

1955 

Category: Shallow - Subsurface I 

Waste Site Location and Physical Description: The UPR-200-W-33 waste site is located approximately 

28 m (90 ft) east of the 224-U Building (Figure 1). The release site occurred inside the fenced 

224-U Facility boundary. In 1955, the top 0.1 m (4 in .) of contaminated soil was removed and clean 

material was used to fill in the excavat ion. 

Waste Site Coordinates: 

E-567584.93748 N-135060.76560 

Site Dimensions: 

Site Length : 0.91 m (3 ft) Site Depth: Not applicable 

Site Width: 0.91 m (3 ft) Cover Thickness: Not applicable 

Site Area: 0.84 m2 (9 ft 2
) 

Dimensions of original spill. Contaminated area is 10 ft by 15 ft= 150 f f. 

Related Site Structure(s): The release is associated with the Uranium Recovery process at the 

224-U facil ity. 

Site Posting: Not applicable. 

Site History 

Release Summary: In March 1955, a leaking flange of the C-5 Condensate Line from the 224-U Building 

caused a small area 3 by 4.5 m (10 by 15 ft) of ground to become contaminated. The radiation zone 

surrounding the contamination measured 10 ft by 15 ft . 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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I Site: UPR-200-W-33 Area: U Plant Category: Shallow - Subsurface I 

Previous Site Characterization 

Site Characterization Summary: No visible evidence of the release was observed during the site 

walkdown conducted in February 1998. A Ground Penetrating Radar scan was done of the area in 
March 2005. 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [O - 15 ft] below ground surface [bgs]): Potential radiological contamination in the 
subsurface, below the surface cover. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-33 waste site. 
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I Site: UPR-200-W-33 Area: U Plant I Category: Shallow - Subsurface I 
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j Site: UPR-200-W-33 Area: U Plant Category: Shallow - Subsurface I 
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DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-39 Area: U Plant Category: Shallow - Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

U Plant Area 
200-WA-1 

200-MG-1 

1954 

Waste Site Location and Physical Description: The unplanned release occurred on the southeast side of 
the 224-U Building (Figure 1). The soil affected by the release was moved to a nearby trench and 

covered with 1.9 m (3 ft) of clean soil. The disposal trench was covered by the 224-UA (UO3 Calciner 
Building) addition. The 224-UA Building was demolished and removed to the top of the slab in 2010. 

Waste Site Coordinates: 

E-567555.12499 

Site Dimensions: 

Site Length: 15.24 m (SO ft) 
Site Width : 3.05 m (10.00 ft) 
Site Area : 46.5 m2 (500 ft2) 

N-135016.71876 

Site Depth : Not applicable 

Cover Thickness : Not applicable 

Related Site Structure(s): The release is associated with the 224-U Facility, and is located beneath the 
224-UA Building foundation. 

Site Posting: The release site is not marked because the 224-UA Building was built over the release 

location. 

Site History 

Release Summary: During May 1954, an unknown quantity of waste was leaked from the 224-U Building 

to an area southeast of the 224-U Bu ilding. The contamination was placed in a trench that measured 
3 m (10 ft) wide by 15.2 m (50 ft) long. The contamination was covered with 0.9 m (3 ft) of clean soil. In 
a later reference the contamination is described as Uranium, less than 10 nanocuries/gram; however, no 

volume estimate is provided. The 224-UA U03 Calciner Building has been demolished with only the 
concrete slab remaining. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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I Site: UPR-200-W-39 Area: U Plant Category: Shallow - Subsurface I 

Previous Site Characterization 

Site Characterization Summary: The UPR-200-W-39 waste site was removed from radiation zone status 

in June 1972. A site walkdown was conducted in February 1998 and there is no visible evidence of the 

release. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface, below the clean backfill and concrete slab. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-39 Waste Site. 
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DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-48 I Area: U Plant Category: Shallow - Subsurface I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

UPR-200-W-48; Contaminated Railroad Track Near 221-U; 

UN-200-W-48 

Unplanned Release 

U Plant 

200-WA-1 

200-UW-1 

1958 

Waste Site Location and Physical Description: The UPR-200-W-48 waste site is a contamination spread 

that occurred at the west end of the 221-U railroad cut at Bridgeport Avenue, west of 221-U (Figure 1). 
The area is no longer marked or posted. The waste site was a spread of radioactive contamination 
in 1958. 

Waste Site Coordinates: 

E- 567333.525944 

Site Dimensions: 

Site Length : 9.63 m (31.6 ft) 
Site Width : 9.63 m (31.6 ft) 
Site Area : 92.9 m2 (998.5 ft2

) 

N-135491.934868 

Site Depth : Not specified 

Cover Thickness: Not specified 

Length and width estimated from the square area reported. 

Related Site Structure(s): 221-U railroad track, 221-U Canyon Building. 

Site Posting: The UPR-200-W-48 waste site is not posted or marked. 

Site History 

Release Summary: On July 9, 1958, a survey of the railroad area revealed a spread of contamination in 

the vicinity of the road intersection with the 221-U railroad . The incident occurred when a jumper, 

wrapped in plastic, was transferred from a flat-bed truck to a railroad flat-car at the railroad crossing. 
The jumper was transferred from the truck to the railroad car by a crane and moved into the 

221-U railroad tunnel. Dose rates up to 9 rad/hr over an area of about 93 m2 (1,000 ft2
) were detected. 

The contamination spread was caused by the plastic wrapping on the jumper being damaged during 
transfer. 

Volume/Mass Discharged: Not specified. 

Pore Volume Discharged: Unknown. 
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I Site: UPR-200-W-48 I Area: U Plant Category: Shallow - Subsurface I 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: No soil or geophysical data are available within or near the 

UPR-200-W-48 waste site boundary. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O - 15 ft] below ground surface) : Potential radiological contamination at 

the surface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-48 Waste Site. 
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I Site: UPR-200-W-48 I Area: U Plant Category: Shallow - Subsurface I 
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I Site: UPR-200-W-55 

Site Description 

Alternate Site ID: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow-Subsurface I 

Uranium Powder Spill at 224-U, UN-200-W-55 

Unplanned Release 

U Plant Area 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-MW-1, 200-UP-2 

Service Dates: 1960 

Waste Site Location and Physical Description: The spill site is located at the on the southwestern side of 

the former 224-UA Building on the Loadout Room asphalt loading ramp (Figure 1). The nearby roadway 

and ground surface around the ramp were contaminated . Figure 2 is a photograph of the rollup door 

leading to the Loadout Room. 

Waste Site Coordinates: 

E-567542.13 (m) 

Site Dimensions: 

Site Length: Not applicable 

Site Width: Not applicable 

N-13499.02 (m) 

Site Depth: Not applicable 

Cover Thickness: Not applicable 

Site Area: Not applicable (areas flushed with water, site boundaries indeterminate). 

Related Site Structure(s): None. 

Site Posting: The site is not marked or posted. 

Site History 

Release Summary: The spill occurred at the loading ramp, where calcined uranium trioxide powder was 

loaded into large shipping containers through a flexible hose connection between the hopper and the 
container. On April 12, 1960, a break in a loading hose resulted in a container overrun and spill of 

1.36 metric tons (1.5 tons) of uranium powder onto the asphalt loading ramp. The powder spread into 
several rooms. Most of the powder was swept up and put in drums for recovery. However, during 

cleanup, the rest was washed off the asphalt onto the adjacent ground surface. 

Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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I Site: UPR-200-W-55 Area: U Plant I Category: Shallow-Subsurface I 

Previous Site Characterization 

Site Characterization Summary: No characterization has been done at the site. 

A geophysical survey to locate subsurface utilities was completed in March 2005. The survey results 

indicated disturbed soil, reinforced concrete, and numerous underground utilities were present in the 
loading ramp area. 

The 224-UA Building was demolished to slab-on-grade in 2010. A minimum of 15 cm (6 in .) of surface 

material was placed over the slab and the area was posted as an Underground Radioactive Materials 
Area based on post-demolition radiological surveys (DOE/RL-2011-04, U Plant Ancillary Facilities 

Removal Action Report) . 

Nature and Extent of Contamination: 

No data are available to evaluate shallow soil contamination. Approximate location of waste site is 

shown in Figure 1. 

References: 

D&D-27783, 2006, 200-UW-1 Field Summary Report for Fiscal Years 2004 and 2005, Rev. 0, Fluor 

Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01917974. 

DOE/RL-2011-04, 2011, U Plant Ancillary Facilities Removal Action Report, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0088389. 
Hudson, B. and M. Galgoul, 2005, "200-UW-1 Operable Unit Geophysical Surveys - Draft," (technical 

memorandum to R. Jackson, Fluor Hanford Inc., March 24), CH2M HILL, Richland, 

Washington. 

PNL-6456, 1988, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at Hanford: 
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I Site: UPR-200-W-55 Area: U Plant Category: Shallow-Subsurface I 

Figure 2. Building 224-UA Loadout Room Rollup Door 
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I Site: UPR-200-W-60 I Area: U Plant I Category: Shallow - Subsurface 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

U Plant Area 

200-WA-1 
200-UW-1 

1966 

Waste Site Location and Physical Description: The unplanned release site consists of spotty 
contamination extending from the 221-U tunnel door along the railroad tracks (Figure 1). The U Plant 

Railroad had been surrounded with soil berms on the north and south sides of the track and posted with 

Contamination Area signs. The area (including the UPR-200-W-60 area) was surface stabilized in 2001 by 

pushing soil from the berms into the railroad cut. The entire area, including the railroad tracks, is now 

covered with clean soil. 

Waste Site Coordinates: 

E-567551.28126 

Site Dimensions: 

Site Length: 68.58 m (225 ft) 
Site Width: 6.1 m (20.00 ft) 
Site Area: Not applicable 

N-135316.32030 

Site Depth: Not applicable 

Cover Thickness: Not applicable 

Related Site Structure(s): The site is associated with the 221-U Building and UPR-200-W-117. 

Site Posting: The site is posted with Underground Radioactive Material Area signs. 

Site History 

Release Summary: On February 25, 1966, Plutonium Uranium Extraction (Plant) (PUREX) equipment was 
transferred to U Plant in a rail car filled with water (for shielding). Contaminated water dripped from a 
hole in the bottom of the PUREX equipment transfer box as the box was being pulled from the 

' 221-U Building tunnel. The release affected approximately 69 m (225 ft) of railroad track. The box was 
returned to the tunnel. Radiation monitoring conducted at the site following the release indicates 

radioactivity along the railroad track ranged from a few thousand counts per minute to a maximum of 

1 rad/hr. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 
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I Site: UPR-200-W-60 I Area: U Plant I Category: Shallow - Subsurface 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: In 1966, the contamination was isolated and cleaned. In 2001, the 

U Plant Railroad Cut was stabilized by covering the contamination with up to 5 ft clean soil from the 

adjacent berms (BHl-01612, Final Report for Interim Stabilization of U Plant Railroad Cut Contamination 
Area). 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface, below the stabilization cover. 

References: 

BHl-01612, 2002, Final Report for Interim Stabilization of U Plant Railroad Cut Contamination Area, 

Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

Waste Information Data System General Summary Report for the UPR-200-W-60 Waste Site. 

D-1116 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-60 I Area: U Plant I Category: Shallow - Subsurface 

0 

• Wllls and Borings 

WHte Site of lnler sl 

50 100 

ID = identification 

I 
150ft 

Figure 1. UPR-200-W-60 Waste Site Map 

D-1117 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-60 I Area: U Plant I Category: Shallow - Subsurface 

This page intentionally left blank. 

D-1118 



DOE/RL-2010-49, REV. 0 

I Site: UPR-200-W-78 I Area: U Plant I Category: Shallow - Surface Only I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

U Plant Area 

200-WA-1 

200-UW-1 

1970 

Waste Site Location and Physical Description: The release caused an area, located 36 m (118.1 ft) south 

of the Uranium trioxide barrel storage area, to become contaminated (Figure 1). An operator was 

immediately dispatched with a bucket and shovel to pick up the contaminated soil. No other 

contamination was detected. 

Waste Site Coordinates: 

E-567478.43749 

Site Dimensions: 

Site Length : Not applicable 

Site Width: Not applicable 

Site Area: 3.7 m2 (40 ft2) 

Related Site Structure(s): Not applicable. 

N-134999.56252 

Site Depth: Not applicable 

Cover Thickness: Not applicable 

Site Posting: The site is no longer marked or posted. 

Site History 

Release Summary: On August 21, 1970, a radiation survey was conducted with a truck-mo.unted road 

monitor. The equipment detected an area measuring approximately 3.72 m2 (40 ft 2
) contaminated with 

levels up to 20,000 cpm. It is assumed that some uranium powder spilled prior to March 1969, when the 

last pallets were moved from 224-U Facility. 

Volume Discharged: N/ A. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown quantity of uranium trioxide powder. 
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/ Site: UPR-200-W-78 / Area: U Plant I Category: Shallow - Surface Only I 

Previous Site Characterization 

Site Characterization Summary: With the exception of the radiological survey conducted immediately 
following the site discovery, no additional characterization information is available for this site. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination at the 
surface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-78 Waste Site. 
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I Site: UPR-200-W-101 I Area: U Plant I Category: Shallow - Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

U Plant Area 
200-WA-1 

200-MG-1 

1957 

Waste Site Location and Physical Description: The UPR-200-W-101 unplanned release occurred at the 
northeast end of the 221-U Building (sections R-1 through R-9) in the 200 West Area (Figure 1). The 

contaminated area of approximately 19.8 m (65 ft) by 27.5 m (90 ft) was covered with 7.6 cm (3 in .) of 
sand and gravel after the occurrence. 

A larger contaminated area on the east side of 221-U was surface stabilized in 1998 (UPR-200-W-162) . In 

1998, the contaminated areas on the rear side of 221-U were covered with clean backfill material. The 

area around the 241-UX-154 Diversion Box was not covered with backfill material. 

In 1967, a Radiation Monitoring Management Report stated that approximately 1,900 m2 (20,000 ft2
) of 

ground surface at the rear of the 221-U Building was resealed. The original tar surface over an old 
radioactive spill area had decomposed and allowed weeds to grow and bring contamination to the 

surface. The resealed area extended from section R-1 through section R-9 and out to the road east of 

the building. All weeds were removed, soil sterilizing agent was then sprayed over the ground, a hot tar 
base was applied, and this was capped with fine mesh chipped gravel. 

Waste Site Coordinates: 

E-567617.84347 

Site Dimensions: 

Site Length: 27.43 m (90 ft) 
Site Width: 19.81 m (65 ft) 

N-135224.20283 

Cover Thickness: Not applicable 
Site Depth: 0.91 m (3 ft) 

Related Site Structure(s): The UPR-200-W-101 waste site was associated with sections R-1 through R-9 
of the 221-U Building and UPR-200-W-162. 

Site Posting: The release site was posted with Surface Contamination warning signs. This unplanned 

release area was located within the UPR-200-W-162 posted area. After being covered with clean 

material, the posting was changed to an Underground Radioactive Material Area. UPR-200-W-101 is not 

separately marked or posted within the area. 
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/ Site: UPR-200-W-101 I Area: U Plant I Category: Shallow - Subsurface I 

Site History 

Release Summary Reclaimed acid was distributed via overhead pipelines between 224-U and 211-U. 

UPR-200-W-101 occurred in March 1957, when reclaimed acid was spilled onto the ground at the 

northeast end of the 221-U Building. Approximately 1 Ci of fission products was released . At the time of 

discharge, the reclaimed acid contained approximately 1 Ci of strontium-90. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Potential'release of 1 Ci of strontium-90. 

Previous Site Characterization 

Site Characterization Summary: During a radiological survey in September 1976, surface contamination 

to 300 cpm was detected. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] bgs): Potential radiological contamination in the surface and/or 

subsurface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-101 Waste Site. 
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\ Site: UPR-200-W-111 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface \ 

Sludge Trench at 207-U, UN-216-W-21 

Unplanned Release 

U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-MG-2 

Service Dates: Not Specified 

Waste Site Location and Physical Description: The UPR-200-W-111 waste site was an unplanned release 

(UPR) into a disposal trench roughly 3 m (10 ft) from the concrete wall on the south side of the 

207-U South Retention Basin in the 200 West Area (Figure 1). The site was posted with Soil 

Contamination Area (SCA) warning signs until 1997; when contaminated soils in the area surrounding 

the 207-U Retention Basin were scraped and compiled along the basin boundary. The consolidated piles 

were covered with a layer of clean backfill, and the posting was changed to an Underground Radioactive 

Material Area (URMA). No reference drawings are available for this site . 

Waste Site Coordinates: 

Lon-566972.24999 

Site Dimensions: 

Site Length: 12.2 m (40.0 ft) 

Site Width: 4.6 m (15.0 ft) 

Site Area : Not specified 

Lat-134984.20318 

Site Depth: 3.1 m (10.0 ft) 

Cover Thickness: 1.2 m (4.0 ft) 

Related Site Structure(s): The UPR-200-W-111 waste site was associated with the 207-U South 

Retention Basin . 

Site Posting: The UPR-200-W-111 waste site was originally posted as an SCA. Currently, the site is 

posted as an URMA following surface stabilization work in 1997. 

Site History 

Release Summary: It is believed the UPR-200-W-111 waste site was constructed in the 1960s as a 

single-use disposal trench . The trench received an estimated 21 m3 (27 yd 3) of sludge from the 

207-U South Retention Basin . Until 1972, the retention basin received steam condensate and cooling 

water from the 224-U Building and chemical sewer waste from the 221-U Building. The exact date the 

trench was excavated is unknown. 

On an unspecified date, sludge was scraped from the floor of the South 207-U Retention Basin and 

deposited into the UPR-200-W-111 Trench. The trench is next to the south basin wall. After deposition, 
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I Site: UPR-200-W-111 Area: U Plant Category: Shallow - Subsurface \ 

the sludge was buried beneath 1.2 m (4.0 ft) of clean backfill material. The trench was provided a 

UPR label, despite the sludge removal being a planned activity. The exact date the contaminated soil 

was scraped and consolidated is uncertain. 

In 1997, the area was surface stabilized by scraping and consolidated areas of contamination 
surrounding the 207-U Retention Basin . Once the contamination was consolidated, a layer of clean soil 

was placed over the s.ite. The site was down posted from an SCA to an URMA following the stabilization 

work. 

Volume/Mass Discharged: 21 m3 (27 yd3
) of sludge. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: A site walkdown for surveillance purposes occurred on February 25, 

1998; however, the results of the survey are not presented. 

A Global Positioning System (GPS) survey mapped a significant portion of the outer boundary of the 

207-U Retention Basin from October 25 to November 14, 1995. However, the southern boundary edge 
was not mapped due to a loss of lock by the GPS unit. In addition, the boundaries between UPR-200-24 

and UPR-200-W-111 were not mapped due to access issues. When surveyed, UPR-200-W-lll's 

perimeter was determined based on signs posted around its boundary. In March 1998, it was discovered 
that the site may have been labeled incorrectly. 

Additional GPS mapping surveys occurred from February 13 to February 15, 1996, and on September 12, 

1997. The 1996 surveys mapped the southern portion of the site. On September 12, 1997, the GPS 

survey mapped the perimeter of the posFstabilization area. In addition, the long boundary that 
UPR-200-W-111 shares with UPR-200-W-24 was mapped. As with the initial fall 1995 survey, the 

boundaries for UPR-200-W-111 were based on existing postings at the site; thus the site may have been 

labeled incorrectly. 

No radiolog ical survey information is presented for the site. Thus, it is unclear what the radiological 

conditions are within the site. It is also unclear if the site is routinely surveyed or monitored, as no 

survey results or sample data analyses are provided. If surveys do occur, their frequency is not specified . 
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I Site: UPR-200-W-111 I Area: U Plant Category: Shallow - Subsurface I 

Nature and Extent of Contamination: 

Shallow (0 - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface (1.2 m (4 ft] bgs), below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-111 Waste Site. 
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I Site: UPR-200-W-112 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: U Plant Category: Shallow - Subsurface I 

Sludge Trench at 207-U, UN-216-W-22 

Unplanned Release 
U Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-MG-2 

Service Dates: Not Specified 

Waste Site Location and Physical Description: The UPR-200-W-112 waste site is an unplanned release 

(UPR) into a disposal trench roughly 3 m (10 ft) from the concrete wall on the north side of the 207-U 

North Retention Basin (Figure 1). The site was posted with Soil Contamination Area (SCA) warning signs 
until 1997, when the contaminated area was scraped and consolidated . The site was then covered with 

a layer of clean soil and downposted to an Underground Radioactive Material Area {URMA). No 

reference drawings are available for this site. 

Waste Site Coordinates: 

E-566970.93750 

Site Dimensions: 

Site Length : 12.2 m (40.0 ft) 
Site Width: 4.6 m (15.0 ft) 
Site Area : Not specified 

N-135087.86715 

Site Depth: 3.05 m {10.0 ft .) 
Cover Thickness : 1.2 m (4.0 ft) 

Related Site Structure(s): The UPR-200-W-112 waste site was associated with the 207-U North 

Retention Basin. 

Site Posting: The UPR-200-W-112 waste site was originally posted as an SCA. Currently, the site is 
posted as an URMA following surface stabilization work in 1997. 

Site History 

Release Summary: It is believed the UPR-200-W-112 waste site was constructed in the 1960s as a 

single-use disposal trench . The trench received an estimated 21 m3 (27 yd3) of sludge from the 

207-U North Retention Basin. Until 1972, the Retention Basin received steam condensate and cooling 

water from the 224-U Building and chemical sewer waste from the 221-U Building. The exact date the 

trench was excavated is unknown. 

On an unspecified date, sludge was scraped from the floor ofthe North 207-U Retention Basin and 

deposited into the UPR-200-W-112 Trench, which is located next to the north basin wall. After 

deposition, the sludge was buried beneath 1.2 m (4.0 ft) of clean soil. The trench was provided an 
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I Site: UPR-200-W-112 Area: U Plant Category: Shallow - Subsurface I 
UPR label, despite the sludge disposal being a planned activity. The exact date the contaminated soil 

was scraped and consolidated is uncertain. 

In 1997, the area was surface stabilized by scraping and consolidating areas of contamination. Once the 
contamination was consolidated, a layer of clean soil was placed over the site. The site was down posted 

from an SCA to an URMA following stabilization work. 

Volume/Mass Discharged: 21 m3 (27 yd3
) of sludge. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: A site walkdown for surveillance purposes occurred on February 25, 
1998; however, the results of the survey are not presented. In addition, no radiological survey or site 

characterization information is presented for the site . Thus, it is unclear what the radiological conditions 
are within the site. It is also unclear if the site is routinely surveyed or monitored, as no survey results or 

sample data analyses are provided. If surveys do occur, their frequency is not specified . 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface (1.2 m [4 ft] bgs), below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-112 Waste Site. 
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I Site: UPR-200-W-117 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current OU Assignment: 

Former OU Assignment: 

Service Dates: 

DOE/RL-2010-49, REV. 0 

Area: U Plant 

Unplanned Release 

U Plant Area 
200-WA-1 

200-UW-1 

Not Applicable 

Category: Shallow - Subsurface I 

Waste Site Location and Physical Description: The release site was the ground around the railroad cut 

northwest of the 221-U Building in the 200 West Area (Figure 1). In 2001, the posted area was graded 

and covered with a minimum of 30 cm (12 in .) of clean soil pushed in from the adjacent berm. 

Waste Site Coordinates: 

Lon-567502. 74618 

Site Dimensions: 

Site Length: 250 m (820 ft) 
Site Width: 80 m (262 ft) 

Lat-135357.67996 

Site Depth: Not applicable 

Cover Thickness: Not applicable 

Related Site Structure(s): The UPR-200-W-117 waste site was associated with the 221-U Building and 

the railroad cars servicing that facility. 

Site Posting: The UPR-200-W-117 waste site is posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: The UPR-200-W-117 waste site is the result of contaminated liquid and particulate 
matter dropping from railroad ca~s moving equipment and waste into and out of the 221-U Facility over 

time. The contamination was primarily fission products and uranium from chemical processing 
operations. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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I Site: UPR-200-W-117 Area: U Plant Category: Shallow - Subsurface I 

Previous Site Characterization 

Site Characterization Summary: It is documented that the UPR-200-W-117 waste site was released from 

radiological posting in 1983. Site walkdowns occurred in 1998 and 2000. In 2001, the U Plant Railroad 
Cut was stabilized by covering the contamination with up to 1.5 m (5 ft) of clean soil that was pushed in 

from the adjacent berms (BHl-01612, Final Report for Interim Stabilization of U Plant Railroad Cut 
Contamination Area). 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface, below the stabilization cover. 

References: 

BHl-01612, 2002, Final Report for Interim Stabilization of U Plant Railroad Cut Contamination Area, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington . 

Waste Information Data System General Summary Report for the UPR-200-W-117 Waste Site. 
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I Site: UPR-200-W-118 I Area: U Plant I Category: Shallow - Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Unplanned Release 

U Plant Area 
200-WA-1 

200-UW-1 Former OU Assignment: 

Service Dates: 1960 to 1972 

Waste Site Location and Physical Description: The UPR-200-W-118 waste site was located on the 

railroad spur northwest of the 221-U Building, adjacent to the 211-U Chemical Tank Farm (Figure 1). The 

release site consisted of the ground outside the concrete unloading station at the 211-U Tank Farm . The 

area around the 211.-U tanks and railroad spur has been stabilized with gravel and is posted as an 

Underground Radioactive Material Area (URMA). The 211-U area was decontaminated and 

decommissioned in May 1998 and 2002. In 1998, the pump pit and lines were flushed and cleaned . The 

chemical rail car unloading station was removed and the section of railroad track near 221-U was 

covered with gravel. 

Waste Site Coordinates: 

E-567553.12499 

Site Dimensions: 

Site Length: Not applicable 
Site Width : Not applicable 

Site Area : Not applicable 

N-135206.92189 

Site Depth: Not applicable 

Cover Thickness : Not applicable 

Related Site Structure(s) : The UPR-200-W-118 waste site is associated with the 211-U and 
211-UA Chemical Tank Farms. 

Site Posting: The UPR-200-W -118 waste site is posted as an URMA. 

Site History 

Release Summary: The Uranium Recovery Process at 224-U received uranyl nitrate hexahydrate from 

the Reduction-Oxidation (REDOX) Facility and the Plutonium Uranium Extraction (PUREX) Plant. After 

the uranium was removed, the reclaimed nitric acid was stored in the 211-UA tanks . It was transferred 

from 224-U to 211-UA via overhead lines. The slightly radioactive nitric acid was recycled back to REDOX 

and PUREX. In the 1960s and 1970s the nitric acid was returned to the separations facilities in railcars 

and was pumped out of the 211-UA tanks into the railcars via underground lines and a pump pit. Some 

leakage was associated with the pumping process and caused low-level radioactive contamination 

around the area. 
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The reclaimed nitric acid storage was moved from 211-UA to a holding tank within the 224-U facility in 

the 1980's and the railcar unloading platform was abandoned. Some residual acid and waste water, 
contaminated above crib release limits, continued to be stored in the 211-UA tanks. All the acid and 
waste water was removed from the tanks prior to being transitioned to the new Environmental 

Restoration Contractor in 1994. Although the tanks were emptied, the acid pump pit and underground 

lines had not been flushed . Leaking valves and seals and residual contamination in the pump pit caused 

low level radioactive contamination to spread around the tanks and railcar unloading platform. The area 

was posted as a Contamination Area again in the early 1990s. The lines and pump pit were flushed in 
1998 and the surface contamination was covered with gravel. The area was changed to an URMA. 

Wind-borne particulate matter spread to the ground surface outside the concrete unloading station, 
contaminating approximately 0.4 hectares (1 acre) of ground. The waste consisted of radioactive 

reclaimed nitric acid that spilled to the soil. 

Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

, Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: A site walkdown was conducted on August 8, 1981, for the purpose of 
status verification. It is noted that the ground around the concrete unloading platform was posted with 

Soil Contamination Area signs. 

On August 20, 1982, a routine survey of the railroad track north of 211-U found only one speck of 

contamination reading 80,000 cpm. No other detectable contamination was found on the track. It was 

also reported that there were no radiation zone signs. 

On February 25, 1998, another site walkdown was conducted for surveillance purposes. 

On November 15, 2000, a site walkdown was conducted and it was reported that the area is covered 
with gravel and posted with URMA signs. The railcar unloading platform has been removed, and it is also 

noted that the area was stabilized with gravel and posted as an URMA in May 1998. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological and/or inorganic 

contamination in the subsurface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-118 Waste Site. 
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I Site: UPR-200-W-138 Area: U Plant I Category: Shallow-Subsurface I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

U Plant Area 
200-WA-1 

200-MG-2 

1953 

Waste Site Location and Physical Description: UPR-200-W-138 occurred at the northwest corner of the 

221-U Building, near the R-3 entrance (Figure 1). It is located inside the larger, surface stabilized area, 

UPR-200-W-162. The site was described as the ground near the R-3 entrance to the 221-U Building. The 

unplanned release is not separately marked or posted. In 1998, the contaminated areas on the east side 

of 221-U were covered with clean backfill material (see UPR-200-W-162). The area around the 

241-UX-154 diversion box was not covered with backfill material. 

Waste Site Coordinates: 

E-567626.49997 

Site Dimensions: 

Site Length : Not applicable 

Site Width : Not applicable 

Site Area: Not applicable 

N-135215.54691 

Site Depth: Not applicable 

Cover Thickness: Not applicable 

Related Site Structure(s): The UPR-200-W-138 waste site was associated with the 221-U Building Vessel 
Vent Blower Pit and the larger surface stabilized area UPR-200-W-162. It may also be associated with 

the 216-U-7 French Drain . 

Site Posting: The site is located within an area posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: It should be assumed that 136 kg (300 lb) of uranyl nitrate hexahydrate (UNH) 
solution, containing 14 kg (30 lb) of uranium, were introduced to the soil through the 216-U-7 French 

Drain . The information for this release is vague. Some documentation indicates the French Drain 
involved was the 216-U-7, but drawing reviews indicate the blower pit is located north of 216-U-7. The 

blower pit drained to the 241-WR Vault. If the event involved surface liquid being released, it is possible 

it flowed southward and could have affected the 216-U-7 French Drain . 

Volume/Mass Discharged: 136 kg (300 lb) of UNH is assumed to have been released. / 

Pore Volume Discharged: Unknown. 
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Waste Inventory: See release summary. 

Previous Site Characterization 

Site Characterization Summary: A radiation survey done in September 1976 detected surface 

contamination up to 300 cpm in this area. From February 1 to February 15, 1998, a Ground Penetrating 
Radar Survey was conducted prior to surface stabilization activities for the purpose of characterization . 

On February 25, 1998, a site walkdown was performed for surveillance purposes. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination in the 

subsurface, below the stabilization cover. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-138 Waste Site. 
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I Site: UPR-200-W-162 Area: U Plant Category: Shallow - Surface Only I 

Site Description 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Unplanned Release 

U Plant Area 

00-WA-1 

200-UR-1 

1991 

Waste Site Location and Physical Description: The release site is the area adjacent to and east of the 

221-U Canyon Building from Section R-1 to R-19 in the 200 West Area (Figure 1). The area has been 

backfilled with clean material from the 200 Area Ash Pit . The new unplanned release site encompasses 

two previously identified spill areas (UPR-200-W-101 and UPR-200-W-138), the 216-U-7 french dra in, 

and the 241-UX-154 diversion Box. Some contamination was removed (using buckets and shovels) by 

tank farm operations in March and October 1991. In 1998, the area was surface stabilized with material 

from the 200 Area Ash Pit. 

Waste Site Coordinates: 

E-567571.34756 

Site Dimensions: 

Site Length: 260 m (853 ft) 
Site Width: 25 m (82.02 ft) 
Site Area: 3,716 m2 (40,000 ft2

) 

N-135148.77131 

Site Depth: Not applicable 

Cover Thickness : Not applicable 

Related Site Structure(s): The UPR-200-W-162 waste site was associated with the 221-U Canyon 

Building. UPR-200-W-101 and UPR-200-138 are located inside this larger Underground Radioactive 

Material Area (URMA) . 

Site Posting: The site is posted as an URMA. 

Site History 

Release Summary: The UPR-200-W-162 waste site consists of surface radiological speck contamination. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 
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I Site: UPR-200-W-162 Area: U Plant Category: Shallow - Surface Only I 

Previous Site Characterization 

Site Characterization Summary: In 1991 a radiological survey identified contamination specks extending 

from section R-1 to R-19 on the east side of 221-U. This survey resulted in the radiologically posted area 

being enlarged and a request for a new waste site number fo r the larger Surface Contamination Area . 

The site requ ires quarterly surve illance, annual rad iological surveys, annual herbicide applications, 

removal of deep-rooted vegetation, and occasional corrective action for small areas of surface 

contamination that may appear. 

Nature and Extent of Contamination: 

Shallow (O - 4.6 m [O -15 ft] below ground surface [bgs]): Potential radiological contamination at the 

surface. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-162 Waste Site. 
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I Site: 200-W-249 Plant: Z Plant I Category: Shallow-Subsurface I 

Site Description 

Alternate Site Identification: 200-W-249, 2736-ZB, and 2736-ZC Concrete Slabs 

Site Type: Structures and Foundations 
Facility/Geographic Area : 200W 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: Not Applicable 

Service Dates: Not Specified 

Waste Site Location and Physical Description: The 200-W-249 waste site is the concrete building 

foundations that remain after the demolition of the 2736-ZB (Plutonium Storage Support Building) and 
adjacent 2736-ZC (Cargo Restraint Transport Dock) buildings. The 2736-Z complex included buildings 

2721-Z, 2731-ZA, 2736, 2736-ZA, 2736-ZB, and 2736-ZC. This Waste Information Data System (WIDS) site 
consists of the two, adjacent concrete slab building foundations where contamination was found . The 

2736-ZB slab is 40.5 m (133 ft) long by 27 m (89 ft) wide with a 9.8 by 3.3 m (32 by 11 ft) extension on 

the southwest corner. The adjacent 2736-ZC slab is 14.6 by 9.8 m (48 by 32 ft) wide. The two slabs form 

an "L"·shape. The 2736-Z Complex was located southwest of the 234-5Z building (Plutonium Finishing 
Plant) in the 200 West Area . 

Waste Site Coordinates: 

E-566451.398568 N-135592.451342 

Site Dimensions: 

Site Length: 45.4 m (149 ft) Site Width : 39.6 m (130 ft) 

Related Site Structures: The 200-W-249 waste site is associated with the former structures of the 

2736-Z complex and the 232-Z Complex. 200-W-49 is located southwest of the Plutonium Finishing Plant 
(234-5Z Building) . 

Site Posting: The area is posted as Underground Radioactive Material Area (URMA). The posted URMA 

extends beyond the contaminated concrete slabs as ,a precaution only. The URMA extension is not 
considered part of this site. 

Site History 

The 2736-ZB Building was used to ship, receive, examine, sample, measure, sort, and repackage 

plutonium material. Plutonium material included plutonium oxide powder, plutonium metal, and 

miscellaneous scrap metal. Two exhaust stacks, 296-Z-7 and 296-Z-5, were located on the east wall and 

northwest corner of 2736-ZB, respectively. A liquid nitrogen tank and aluminum gas generator were 
located immediately west of 2736-ZB. 
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I Site: 200-W-249 Plant: Z Plant Category: Shallow-Subsurface I 

2736-ZC was used as an enclosed loading and unloading dock and corridor to the shipping and receiving 

areas of the 2736-ZB Building. The dock primarily processed containers of waste, but also processed 

containers of plutonium oxide powder, plutonium metal, and miscellaneous scrap materials from 

various onsite and offsite sources . Containers of plutonium material were not opened in 2736-ZC but 

were moved into 2736-ZB before being opened. 

Release Summary: 

Post demolition radiological surveys identified contamination on the 2736-ZB and 2736-ZC concrete 

floor slabs. The spots of contamination were fixed to the concrete with paint and were covered with 

metal plates and a room temperature vulcanization (RTV) silicone sealant. The slabs were covered with 

approximately 15.2 cm (6 in.) of gravel. 

The primary hazardous constituents of concern for 234-5Z and the associated ancillary process ing and 

support buildings are plutonium isotopes (plutonium-238 through plutonium-240) and their decay 

products (americium-241, uranium-234 through uranium-239, and neptunium-237) and associated 

mixed fission products (cobalt-60, strontium-90, and cesium-137) . The majority of contamination is in 

the form of adherent films and residues on process equipment that has been removed and other 

surfaces such as concrete. The volume of waste released at 200-W-249 is not specified. Therefore, no 

volume estimates can be ascertained for this site. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not Available. 

Previous Site Characterization 

Site Characterization Summary: In 2011, soil samples from four boreholes approximately 7.6 m (25 ft) 
from 200-W-249 were analyzed for gross alpha, gross beta, and hydrocarbons. Borehole locations are 

summarized in Table 1 and shown on Figure 1. The results of the 2011 soil sampling are summarized in 

Table 2. A radiation survey was performed in 2012. 

Table 1. Borehole Summary for the 200-W-249 Waste Site 

Depth 
Year Borehole/Well ID Location with Respect to Site (ft) 

2003 C4064 Outside, approximately 11 3 ft east 29 

2003 C4065 Outside, approximately 38 ft north of 44 
northeast site comer 

2003 C4066 Outside, 20 ft east 40 
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I Site: 200-W-249 Plant: Z Plant Category: Shallow-Subsurface I 

Table 1. Borehole Summary for the 200-W-249 Waste Site 

Depth 
Year Borehole/Well ID Location with Respect to Site (ft) 

2003 C4067 Outside, approximately 125 ft south 39 

2011 C8431 Outside, approximately 25 ft south 13 

2011 C8432 Outside, approximately 25 ft south 13 

2011 C8433 Outside, approximately 25 ft south 13 

2011 C8434 Outside, approximately 25 ft south 13 

2011 C8435 Outside, approximately 25 ft south 13 

lD = identification 

Table 2. Soil Maximum Concentration for the 200-W-249 Waste Site 

Sample Interval: 0 - 15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Borehole Detected Depth Detected Depth 

ID Chemical Concentration Units (ft) Concentration Units (ft) 

C843 1 Gross Alpha 1.7 pCi/g 13 - -

Gross Beta 2.9 pCi/g 13 - -

C8432 Gross Alpha 2.1 pCi/g 13 - -

Gross Beta 2. 1 pCi/g 13 - -

C8433 Gross Alpha 1.1 pCi/g 13 - -

Gross Beta - pCi/g 13 - -

Note: C843 1, C8432, C8433, C8434, C8435 were sampled in 201 1 fo r I, 1-d ichloroethene, benzene, chlorobenzene, 
ethylbenzene, to luene, total petro leum hydrocarbons- diesel range, trich loroethene, and xylenes (total). All results were 
below the minimum reporting limit (i.e. , non-detect). 

ID = identification 

-

-

-

-

-

-

Soil gas samples were collected for chloroform and carbon tetrachloride at wells C4063, C4064, C4065, 

C4066, and C4067 in 2003. Based on the special distribution of these boreholes, it is not believed that 

this sampling data is associated with or representative of contaminant releases from the 
200-W-249 waste site. 

D-1153 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-249 Plant: Z Plant I Category: Shallow-Subsurface I 
Nature and Extent of Contamination: The radiation survey performed in 2012 documented two areas of 

contamination, with the maximum contamination was 4,000 dpm/100 cm 2 (4,000 dpm/15.S in2)(Survey 

numbers BP-1200105 and BP-1200109 provided in Attachments 1 and 2, respectively). 

Shallow (Oto 4.6 m (Oto 15 ft) below ground surface [bgs]): Potential radiological contam ination in the 

surface and/or subsurface of the foundation . 

References: 

DOE/RL-2004-05, 2004, Engineering Evaluation/Cost Analysis for the Plutonium Finishing Plant 
Above-Grade Structures, Rev. 1, U.S. Department of Energy, Richland Operations Office, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DS706S74 

PNNL-10656, 2006, Mitigation of Selected Hanford Site Manhattan Project and Cold War Era Artifacts, 
Pacific Northwest National Laboratory, Richland, Washington. Available at: 

http://www.pnl.gov/main/publications/external/technical reports/PNNL-16056.pdf 

WIDS General Summary Report for the 200-W-249 Waste Site. 
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I Site: 200-W-249 Plant: Z Plant Category: Shallow-Subsurface 

Attachment 1: Radiological Survey Report BP-1200105 (Page 1 of 4) 

CHZII HU PLATEAU REMEDIATION COMPANY I RSRNo. Page 1 of.at 
RADIOLOGICAL SURVEY REPORT (Submitted for Approval) BP-1200105 - ISl9rt/Slop T!ffle IAl"ealloc:alion RWPi'Re'I. 
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Attachment 1: Radiological Survey Report BP-1200105 (Page 2 of 4) 
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I Site: 200-W-249 Plant: Z Plant I Category: Shallow-Subsurface I 

Attachment 1: Radiological Survey Report BP-1200105 (Page 3 of 4) 

CH211 HILL PLATEAU REIIEDIATION COIIPANY 
RADIOLOOICAL SURVEY REPORT (Submillod for Appn,vol) 

RSR No. 
3P-1200 105 
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I Site: 200-W-249 Plant: Z Plant I Category: Shallow-Subsurface I 

Attachment 1: Radiological Survey Report BP-1200105 (Page 4 of 4) 

CHW HILL PLATEAU REMEDIATION COMPANY I RSRNo. I Page4 of4 
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lnotrumenlo 
lnlt11.w'lllfl'IC I YP8 BarCodeNo. -- '""· Ludlu,, 2360 I 43-93 I SCLL8-0158 I OTLLP- 08 4• I po.1 aO. l 

Ludl\lffl 2360 I 43-93 I SCLL8 - 022 1 I OTLLP-031 7 I PO . l o:0 . 1 
Ludlum 2360 I 43-93 I SCLLS- 0568 I DTLLP-0989 I SO.I o0.1 

Unl••• atated otherwi•• i n the "eo...nt•• aection, contaai.nation level• for C-lt , re- 55, Wi-51. •.i-63, S.-79 , Tc -99 , Pd 
-107 , and Eu-155 • re i 10 ti-• the b-g cont.aain• tion l•vel• • hewn abcwa , ... CRPltC-00073, Tahle 2-2) . 

HiolDIY 
2012 - 05-22 09:35 : .S.8 - Elling,5on, Brian - SublQJ.ttcd 
2012-05- 23 09:20:34 - Adar:ison, K• rr:, - fle j ect.•d: Couldn't find an y o! t he L1.x:Uum in• t:ument.s en th• dilily •ource check 
Ust . Did ~hese co,ne !ror.1 o,c? 
2012- 0E-04 16 : 06:39 - El lingson, Brian - Submi Lt ed: Ct-.a.nged <90\ o 90i . Reaned • for info:nnaticn use only" from 
com.ent.s aec t ion. 

Date SubmhlCd: OSIJ 1/2012 07:34:00 A-6004-66) • • fR~\ . 4J 

0-1159 



DOE/RL-2010-49, REV. 0 

I Site: 200-W-249 Plant: Z Plant Category: Shallow-Subsurface 

Attachment 2: Radiological Survey Report BP-1200109 (Page 1 of 4) 
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Attachment 2: Radiological Survey Report BP-1200109 (Page 2 of 4) 
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I Site: 207-Z 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: Z Plant Category: Intermediate I 

207-Z Retention Basin, 241-Z Retention Basin, 241-Z-RB 

Retention Basin 

Current Operable Unit (OU) Assignment: 

Z Plant (Plutonium Finishing Plant [PFP] Area) 

200-WA-1 

Former OU Assignment: 

Service Dates: 

200-SC-l, 200-MG-2 

1949 to 1959 

Waste Site Location and Physical Description: The 207-Z waste site is located inside the Z Plant 

Exclusion Area fence, south of 236-Z Building, and inside the PFP fence (Figure 1). The site consists of a 

concrete basin that is split into two half sections. The two sections were separated by a 0.3 m {1.0 ft) 
thick concrete wall. Each section contained a sump with a sump pump. A 1.8 m (6 ft) tall chain link fence 
encompasses the basins. Both basins were filled with high density grout. Reference drawing H-2-16022 

describes the basin as being about 15.2 x 12 x 3 m (SO x 40 x 10 ft) deep. 

Waste Site Coordinates: 

E-566574.67115 

Site Dimensions: 

Site Length : 15.2 m (50.0 ft) 
Site Width: 12.2 m (40.0 ft) 
Site Area: 186 m2 (2,000 ft2

) 

N-135522.57778 

Site Depth: 3.0 m (10.0 ft) 
Cover Thickness: None 

Related Site Structure(s): The site is associated with the 241-Z and 234-SZ facilities . The 200-W-209-PL 

pipeline is associated with this site. Additional pipelines linked to the 207-Z Basin are discussed further 

under site code 200-W-209-PL. 

Site Posting: The posting for the site is not specified. 

Site History 

Release Summary: The 207-Z Basins were constructed in 1949 for use as a holding facility for potentially 
contaminated waste. The waste consisted of steam condensate and cooling water, and was conveyed 

through the 0-3 piping system into the basins. From the basins, the condensate and cooling water were 

sent to the 216-Z-1 and 216-Z-11 ditches for disposal. 

No estimates are presented for the volume of wastes sent to 207-Z Basins. However, estimates indicate 

that roughly 152,000 L (40,000 gal) of steam condensate potentially leaked from the 241-Z Basins. It is 

not specified to where the waste was released, or when the leak occurred. 
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I Site: 207-Z Area: Z Plant Category: Intermediate I 

Volume/Mass Discharged: 152,000 L (40,000 gal) may have leaked from the 241-Z Basins. 

Pore Volume Discharged: 152,000 L/ (230 ft x 2,000 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 0.04 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The 207-Z Basin was occasionally confused with the 216-Z-21 Seepage 

Pond; however, both are separate waste sites and are located in different locations within the Z Plant 

facility. The 216-Z-21 Seepage Pond was constructed east of the Z Plant Exclusion Area, while the 
207-Z Basin is inside the PFP fence. The 216-Z-21 depression was originally named the 207-Basin. The 

207-Basin was renamed in 1987 to 216-Z-21, which more accurately reflects its basin usage, and 

resolves any misidentification with its original name. 

The site was retired in 1959. In 2006, both basins were filled with high density grout as part of a site 
clean-up. No further information regarding the clean-up and/or deactivation process are presented. 

A radiation survey was performed on April 4, 2006, as part of a routine annual survey of the site . No 

contamination was identified within the 207-Z Basin . A Micro/R Meter and a Portable Alpha Meter unit 

were used to detect micro-rads/hour and alpha contamination. The results from any prior or 

subsequent radiological surveys are not provided. 

Nature and Extent of Contamination: The basin is filled with grout. Shallow and vadose zone soil could 

be contaminated if contaminated liquids leaked from the basin to the soil underlying the basin floor 
(>3 m [>10 ft] below ground surface [bgs]) . The total amount of effluent discharged to the retention 
basin has been approximated; therefore, the depth to which soil could potentially be affected could not 

be estimated. The approximate depth to groundwater is 70 m (230 ft) bgs. 

References: 
Waste Information Data System General Summary Report for the 207-Z Waste Site. 
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I Site: 216-Z-4 Area: Z Plant Category: Intermediate - Similar Site I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 
Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

231-W-3 Pit 231-W-3 Sump, 231-W-3 Crib, 216-Z-3, 

216-Z-4 Crib 

Trench 

Z Plant (Plutonium Finishing Plant Area) 
200-WA-1 

200-MG-1, 200-PW-6 

June 1945 to July 1945 

Waste Site Location and Physical Description: The 216-Z-4 waste site is located east of 231-Z and north 

of the 216-Z-17 Crib (Figure 1). The 216-Z-4 trench is a large, unlined excavation located in an inactive 

waste management unit (Figure 2) . It is believed an aboveground pipeline conveyed waste to the site 

from the 231-Z Building for disposal. Between 0.3 to 0.6 m (1 to 2 ft) of backfill cover the trench. 

Waste Site Coordinates: 

Lon-566586.28125 

Site Dimensions: 

Site Length: 3.1 m (10.0 ft) 
Site Width: 3.1 m (10.0 ft) 
Site Area: 9.lm 2 (100 ft 2

) 

Lat-135920.69525 

Site Depth: 4.6 m (15.0 ft) 
Cover Thickness : 0.3 to 0.6 m (1 to 2 ft) 

Related Site Structure(s): The 216-Z-4 waste site is associated with the 216-Z-6 Crib, the pipeline that 

ran from the 231-Z Building to the site's trench, and with the 231-W-151 Vault Sump. 

Site Posting: The posting for the site is not specified. Underground radiological contamination is 

present; however, the risk of release is low. 

Site History 

Release Summary: The 216-Z-4 Trench was excavated in June 1945 for use as a temporary disposal site 

for liquid laboratory waste from the 231-Z Building. The trench was active for a one-month period, and 

received an estimated 11,000 L (2,906 gal) of liquid laboratory waste during its operational lifetime. 

The waste was neutral to basic in character. The trench was deactivated in July 1945, when it was 

determined the volume of waste being sent to the site exceeded the trench's infiltration capacity. 

Volume/Mass Discharged: 11,000 L (2,906 gal) 

Pore Volume Discharged: 11,000 L/ (215 ft x 100 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.06 
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I Site: 216-Z-4 

Waste Inventory: 

DOE/RL-2010-49, REV. 0 

Area: Z Plant Category: Intermediate - Similar Site I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-Z-4 Waste Site 

Contaminant Mass Discharged 

Pu 2g 

Beta 2.6 Ci 

Sr-90 <0.1 Ci 

Ru-160 1 Ci 

Cs-137 <0.1 Ci 

Co-60 <0.1 Ci 

u <0.05 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II . 

Previous Site Characterization 

Site Characterization Summary: The site was deactivated by backfilling the trench and capping the 

pipeline west of the 231-W-151 Vault. The waste was redirected to the 216-Z-6 Crib. 

Interim stabilization occurred in February 1990. However, no routine monitoring is performed. There are 

no monitoring wells located near the trench. 

Nature and Extent of Contamination: Shallow soil within the basin is likely contaminated from historical 

discharges to the trench, starting at the bottom of the trench (3 m [10 ft] below ground surface [bgs]) . 

Within the trench, soil beneath the backfill (0.6 m [2 ft) bgs and below) could be contaminated . Because 

the trench was backfilled after use, the soil from Oto 0.6 m (Oto 2 ft) bgs within the trench has a low 
potential for contamination. The potential for contamination to extend to groundwater (approximately 

65.5 m [215 ft] bgs) is low based on the estimated pore volume of 0.06. 

References: 
H-2-44511 (drawing), 1995, Area Map 200 West Z Plant Facilities, Sh. 103, Rev. 5, Atlantic Richfield 

Hanford Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-Z-4 Waste Site. 
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Site: 216-Z-4 Area: Z Plant Category: Intermediate – Similar Site 
 

 
Source: H-2-44511, Area Map 200 West Z Plant Facilities, Sheet 103. 
Note: Produced from the best available copy. 

Figure 2. Z Plant Plot Plan 
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I Site: 216-Z-6 I Area: Z Plant I Category: Intermediate - Representative Site I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

231-W-4 Crib 231-Z-6, 216-W-4, 231-W-Crib, 216-Z-4, 
216-Z-6 and 6A Crib 

Crib 

Z Plant (Plutonium Finishing Plant Area) 
200-WA-1 
200-MG-1, 200-PW-6 

1945 to 1945 

Waste Site Location and Physical Description: The 216-Z-6 waste site (Figure 1) is located east of 231-Z 
and north of Nineteenth Street. The 216-Z-6 Crib is a rectangular, wooden box set in the bottom of an 

excavation (Figures 1 and 2) . The crib received 231-Z Building process waste via an aboveground 

pipeline, from the 231-W-151 Sump. The crib is located in an inactive waste management unit (Figure 3). 

From 0.3 to 0.6 m (1 to 2 ft) of backfill cover the crib. 

Waste Site Coordinates: 

Lon-566579.05313 

Site Dimensions: 

Site Length: 15.9 m (52.0 ft) 
Site Width: 2.6 m (8.6 ft) 

Site Area: 208.3 m2 (2,244.8 ft 2
) 

Lat-135875. 76359 

Site Depth : 2.4 m (8.0 ft) 
Cover Thickness: 0.3-0.6 m (1.0-2.0 ft) 
Overburden depth : 1.8 m (6.0 ft) 

Related Site Structure(s): The 216-Z-6 waste site is associated with the pipeline that ran from the 

231-Z Building to the site's crib, the 216-Z-4 Trench, and the 231-W-151 Vault sump. 

Site Posting: The radiological posting for the site is not specified. Underground radiological 
contamination is present; however, the risk of release is low. The site was posted with C~ve-ln Potential 

signs on July 22, 1998. 

Site History 

Release Summary: The 216-Z-6 Crib was brought online in 1945 for use as a subsurface disposal site for 

liquid process waste from the 231-Z Building. The waste was sent to the crib via an aboveground 

pipeline from the 231-W-151 Sump to the north end of the crib. The crib was active for a one-month 

period, and received an estimated 98,000 L (25,889 gal) of liquid waste during its operational lifetime. 

The crib was deactivated due to process sludge and precipitates clogging the surrounding soil and 
reducing the Site's infiltration ability. 

Volume/Mass Discharged: 98,000 L (25,889 gal) 
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/ Site: 216-Z-6 I Area: Z Plant I Category: Intermediate - Representative Site I 

Pore Volume Discharged: 98,000 L/ (216 ft x 447 ft2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 0.12 

Waste Inventory: 

Table 1. Waste Inventory Radionuclide Content for 
the 216-Z-6 Waste Site 

Contaminant Mass Discharged 

Pu 5g 

Beta . 2.6 Ci 

Sr-90 <0.1 Ci 

Ru-106 1 Ci 

Cs-137 <0.1 Ci 

Co-60 <0.1 Ci 

u <0.05 kg 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II . 

Previous Site Characterization 

Site Characterization Summary: The site was deactivated by capping the transfer line west of the 

231-Z-151 Sump, and removing the over ground piping. 

Interim surface stabilization occurred in February 1990. Routine radiological surveys are performed; 
however, no specific chemical data are available for this crib. Several monitoring wells are located 

around the 216-Z-5, 216-Z-6, and 216-Z-7 Cribs . Site sampling indicates radionuclides are present in the 
vadose zone. The potential for release to the surface is low, and the site is currently not rated as a high 
priority. The site has a history of cave-ins, and there is a possibility the site will continue to collapse. 

Nature and Extent of Contamination: Shallow soil within the basin is likely contaminated from historical 

discharges to the basin . Within the crib, soil beneath the backfill (0.6 m [2 ft] below ground surface (bgs) 

and below) could be contaminated . Because the crib was backfilled after use, the soil from Oto 0.6 m 

(Oto 2 ft) bgs within the crib has a low potential for contamination. The potential for contamination to 

extend to groundwater (approximately 65.8 m [216 ft] bgs) is low based on the estimated pore volume 

of 0.12. 
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I Site: 216-Z-6 I Area: Z Plant I Category: Intermediate - Representative Site I 
References: 

H-2-508 (drawing), 1973, 216-Z-6 Crib- Temporary Effluent Disposal Trench -231-Z Building, Sh. 1, 

Rev. 2, Atlantic Richfield Company, Richland, Washington . 

H-2-44511 (drawing), 1995, Area Map 200 West Z Plant Facilities, Sh. 103, Rev. 5, Atlantic Richfield 

Hanford Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 

Washington. Available at: 

http://pdw. ha nford .gov/ a rpi r /index. cfm/viewDoc? access ion=D196039028. 

Waste Information Data System General Summary Report for 216-Z-6 
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I Site: 216-Z-6 Area: Z Plant I Category: Intermediate - Representative Site I 
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Source: H-2-44511 , Area Map 200 West Z Plant Facilities, Sheet I 03 . 

Note: Produced from the best available copy. 

Figure 2. 216-Z-6 Plan View 
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I Site: 216-Z-6 Area: Z Plant Category: Intermediate - Representative Site I 
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Note: Produced from the best available copy. 

Figure 3. 216-Z-6 Construction 
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Site: 216-Z-7 Area: Z Plant 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

231-W Crib 216-Z-6, 231-W Trench 

Crib 
Z Plant (Plutonium Finishing Plant Area) 

200-WA-1 

200-MG-l, 200-LW-2 

1947 to 1967 

Waste Site Location and Physical Description: The 216-Z-7 waste site (Figure 1) is located east of 231-Z 
and north of Nineteenth Street. The 216-Z-7 cribbed trench is an inactive, below grade waste 

management unit. The cribs were constructed of two parallel wooden boxes, set in two shallow parallel 

trenches in a single terraced excavation (Figure 2) . Within each box are three timber tiers, with a 

perforated distribution box running the length of the second tier. The inner trenches were backfilled and 

covered with wooden planks. 

Waste Site Coordinates: 

Lon-566700.53125 

Site Dimensions: 

Site Length: 64 m (210 ft) 

Site Width: 13.4 m (44 ft) 
Site Area: 858 m2 (9,240 ft 2) 

Crib Length: 46 m (150 ft) 

Crib Width: 1.5 m (5 ft) 

Lat-135926.88280 

Site Depth: 2.1 m (7.0 ft) 

Cover Thickness: Not Specified 
Overburden depth: 1.5 m (5.0 ft), placed after service dates 

Crib Depth during Operation: 0.6 m (2 ft) 

Crib Area (Both) : 139 m2 (1,500 ft2) 

Crib dimensions based on reference drawing H-2-511, Vicinity 202-S Outside Electric Framing Details, 

Sheet 1. 

Related Site Structure(s): Site 216-Z-7 is associated with the 231-Z-151 Sump and distribution piping 

(site code 200-W-203-PL). In addition, other features associated with this site include four vent boxes 
and vent risers, transfer pipes, and two waste unloading stations west of the center line of the crib. 

Site Posting: The radiological posting for the site is not specified. Underground radiological 
contamination is present; however, the risk of release is low. The site was posted with Cave-In Potential 
signs on July 22, 1998. 

Site History 

Release Summary: The 216-Z-7 Crib was built to replace the 216-Z-5 Trench. From 1947 to 1953, 

the crib was used as a subsurface disposal site for liquid processing waste from the 231-Z Building. 
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I Site: 216-2-7 Area: Z Plant I Category: Deep -Adequately Characterized I 

The waste from the 231-Z Building was sent to the 216-Z-7 Crib via the 231-W-151 Sump. From 1953 to 

1965, 216-Z-7 was used for the disposal of Hanford laboratory waste from the 231-Z Building. 
From 1965 to 1967, the site rece ived waste from two sources: laboratory waste generated by the Pacific 

Northwest Laboratory from within the 231-Z Bu ilding, and waste transported from the 340 Building via 

tanker truck. The tanker trucks delivered the waste to the riser on the west side of the crib for disposal. 

Volume/Mass Discharged: 8.0E+07 L (2.lE+ 07gal) 

Pore Volume Discharged: 8.0E+07 L/ (217 ft x 1,500 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 29 

Waste Inventory: 

Pu 

Beta 

Sr-90 

Ru-106 

Cs-137 

Co-60 

u 

Table 1. Waste Inventory Radionuclide Content for 
the 216-Z-7 Waste Site* 

Contaminant Mass Discharged 

2,000 g 

2,500 Ci 

370Ci 

100 Ci 

360Ci 

I Ci 

4.5 kg 

Source: RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: The site was deactivated in 1967 by blanking the pipeline west of the 
231-Z-151 Sump, and backfilling the pit the crib sits in. The location the waste was redirected to is not 

specified. Interim surface stabilization occurred in 1990. 

Site 216-Z-7 ranks as a high priority site, as there is a high release risk. The site is monitored by six 

characterization cone penetrometer push holes (C4177, C4178, C4179, C4180, C4181, C4192) and one 

characterization borehole (C4183), which were drilled through the crib in January, February, and March 

2005. Monitoring results from these seven wells indicate there is possible radionuclide contamination 

within the vadose zone·. The samples taken during the drilling of borehole C4183 were submitted to the 

Hanford Environmental Information System database. 
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Site: 216-Z-7 Area: Z Plant 

Well and borehole locations are shown on Figures 1, 3, and 4. Borehole and data summaries are 

presented in Tables 2 through 4. More complete summaries of site characterization data associated 

with the 216-Z-7 waste site is provided in D&D-25461, 200-LW-1 and 200-LW-2 Operable Units­

Borehole Summary Report for Boreholes in the 216-5-20, 216-T-28, and 216-Z-7 Cribs and 

DOE/RL-2005-61, Remedial Investigation Report for the 200-L W-1 (300 Area Chemical Laboratory Waste 

Group) and 200-LW-2 (200 Area Chemical Laboratory Waste Group) Operable Units. 

Groundwater well 299-W15-7, associated with Site 216-Z-7, had detections above drinking water 

standards for volatile organic compounds (VOCs), nitrate, cesium-137, and strontium-90. Very low levels 

of plutonium-239/240 (0.1 pCi/L) also were detected. VOCs included carbon tetrachloride (CTET) and 

trichloroethene (TCE). CTET was detected at 2,310 µg/L in 1988, was as high as 4,900 in 1999, and was 

last measured at 546 µg/L in 2014. TCE was detected at 12 µg/L in 1988, was as high as 33 µg/L in 1999, 

and was last measured at l.06J µg/L in 2014. Nitrate concentrations were first measured at 31,000 µg/L 
in 1969, were as high as 195,000 µg/L in 1985, and were last measured at 47,800 µg/L in 2014. 

Cesium-137 ranged from 640 pCi/L in 1969 to 4.07 pCi/L in 1995. Strontium-90 was initially measured at 

25 pCi/L in 1967, was as high as 73 pCi/L in 1969, and was not detected (0.0702 U pCi/L) when it was last 

sampled in 1988. 

Table 2. Borehole Summary for the 216-Z-7 Waste Site 

Location with Respect Depth 
Year Borehole/Well ID to Site (ft) 

2004 299-W 15-62/ A 7363 North of site boundary 194 

2004 299-W 15-63/ A 7364 North of site boundary 148 

2004 299-W15-64/A7365 East of site boundary 18 1 

2005 299-W 15-7/A5476 With in site boundary 273 

2004 299-Wl5-76/A 7377 West of site boundary 104 

2005 C4183 Within site boundary 12.5 - 222.5 
(10 samples) 

ID = iden ti fication 
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I Site: 216-Z-7 Area: Z Plant I Category: Deep - Adequately Characterized I 

Table 3. Geophysical Log Summary for the 216-Z-7 Waste Site 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Borehole Interval Detected Depth Detected Depth 

ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A5476 0 to 5 1.2 pCi/g 3.0 15,359.3 cpm 3 

5 to 10 - pCi/g - 14,505.2 cpm 10 

10 to 15 0.31 pCi/g 13 13 ,766.5 cpm 13 

>15 0.24 pCi/g 47 65,345.4 cpm 225 

A7363 0 to 5 0.74 pCi/g 4.0 10,723.9 cpm 5 

5 to 10 - pCi/g - 11,030 cpm 8 

IO to 15 - pCi/g - 9,371.9 cpm 11 

>15 0.23 pCi/g 96 24,643 .5 cpm 102 

A7364 0 to 5 0.46 pCi/g 2.0 16,108.6 cpm 3 

5 to 10 - pCi/g - 16,371.8 cpm 6 

10 to 15 - pCi/g - 12,567.4 cpm 11 

>15 0.18 pCi/g 69 531 ,50.9 cpm 96 

A7365 0 to 5 - pCi/g - 10,499 cpm 5 

5 to 10 0.22 pCi/g 9.0 11 ,050.1 cpm 10 

10 to 15 0.4 pCi/g 12 10,850.8 cpm 13 

>15 0.65 pCi/g 156 14,868.1 cpm 179 

A7377 0 to 5 1.9 pCi/g 5.0 15,780.2 cpm 5 

5 to 10 - pCi/g - 15,443 .9 cpm 6 

10 to 15 - pCi/g - 14,549.8 cpm 11 

> 15 0.14 pCi/g 42 27,004.3 cpm 70 

bgs below ground surface 

cpm counts per minute 

ID identification 
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Site: 216-Z-7 Area: Z Plant 

Table 4. Soil Maximum Detection Summary (Soil Borehole C4183) 

Sample Interval: 0-1S ft Sample Interval: >IS ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

1,2,3-Trichlorobenzene - - - 7.5 µg/kg 25 

Americi um-241 - - - 60,600 pCi/g 20 

Ammonium ion 304 µg/kg 15 649 µg/kg 200 

Antimony - - - 2,800 µg/kg 20 

Arsenic 13,400 µg/kg 15 5,530 µg/kg 120 

Barium 72,100 µg/kg 15 80,500 µg/kg 99 

Beryllium - - - 380 µg/kg 42.5 

Bismuth - - - 123,000 µg/kg 30 

Bromomethane - - - 1.1 µg/kg 20 

Cadmjum - - - 321 µg/kg 42 .5 

Cesi um-1 37 0.084 pCi/g 15 2,800 pCi/g 20 

Chloride - - - 5,340 µg/kg 200 

Chromium 7380 µg/kg 15 193,000 µg/kg 20 

Cobalt-60 - - - 58 .3 pCi/g 20 

Copper 13,000 µg/kg 15 18,200 µg/kg 25 

Cyanide 3,950 µg/kg 15 - - -

Diethylphthalate - - - 460 ~Lg/kg 222.5 

Di-n-butylphthalate - - - 2,100 µg/kg 99 

Ethy l acetate - - - 5.5 µg/kg 30 

Europi um-154 - - - 10.5 pCi/g 20 

Europium-155 0.073 pCi/g 15 0.083 pCi/g 60 

Hexavalent Chromium - - - 2,050 µg/kg 200 

Lead - - - 14,300 µg/kg 20 

Mercury - - - 5,600 µg/kg 20 

Methylene chl oride - - - 4.3 µg/kg 20 
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Site: 216-2-7 Area: Z Plant 

Table 4. Soil Maximum Detection Summary (Soil Borehole C4183) 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Chemical Concentration Units (ft) Concentration Units (ft) 

Neptunium-237 0.059 pCi/g 15 - - -

Nickel 11 ,600 µg/kg 15 23 ,400 µg/kg 200 

Nitrate - - - 5,310 µg/kg 20 

Nitrogen in nitrite and nitrate 2,000 µg/kg 15 2,500 µg/kg 42.5 

Nonadecane - - - 1,500 µg/kg 200 

Phosphate - - - 13,000 µg/kg 25 

Plutonium-238 - - - 5,770 pCi/g 20 

Plutonium-239/240 1.2 pCi/g 15 472,000 pCi/g 20 

Potassium-40 14.2 pCi/g 15 14.9 pCi/g 60 

Radi um-226 0.41 pCi/g 15 0.807 pCi/g 120 

Radium-228 0.58 pCi/g 15 0.729 pCi/g 99 

Silver - - - 249 µg/kg 42.5 

Techneti um-99 - - - 11 pCi/g 25 

Thorium-228 1.1 6 pCi/g 15 1.1 8 pCi/g 60 

Thorium-230 - - 0.998 pCi/g 120 

Thorium-232 0.734 pCi/g 15 1.22 pCi/g 60 

Total beta radiostrontium - - - 437,000 pCi/g 20 

Trichloroethene - - - 2 µg/kg 20 

Tritium - - - 9.54 pCi/g 120 

Uranium 1,310 µg/kg 15 27,900 µg/kg 20 

Uranium-233/234 0.506 pCi/g 15 0.32 pCi/g 120 

Uranium-235 - - - 0.053 pCi/g 200 

Uranium-238 0.696 pCi/g 15 0.24 pCi/g 120 

pCi/g picocurie per gram 

µg/kg microgram per kilogram 
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I Site: 216-Z-7 Area: Z Plant I Category: Deep-Adequately Characterized I 
Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] below ground surface [bgs]): The depth of the maximum cesium-137 
concentration (1.9 pCi/g) measured by geophysical log in the one borehole within the 216-Z-7 floor 
footprint (299-W15-76/A7377) is 1.52 m (5 ft). Within Oto 4.6 m (Oto 15 ft) bgs, the site soil is above 
site background levels for arsenic. 

Deep (>4.6 m [>15 ft] bgs): The depth of the maximum cesium-137 concentration in the one borehole 
within the 216-Z-7 Crib floor footprint is 47.5 m (156 ft). Below 1.52 m (5 ft) bgs, the site soil is above 
site background levels for total chromium, lead, mercury, nickel, uranium, cesium-137, cobalt-GO, 
europium-154, europium-155, plutonium-238, and plutonium-239/240. 

References: 
DOE/RL-2005-61, 2006, Remedial Investigation Report for the 200-LW-1 {300 Area Chemical Laboratory 

Waste Group) and 200-L W-2 (200 Area Chemical Laboratory Waste Group) Operable Units 

Draft A, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Available at: http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA02009333 and 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA02009967 

D&D-25461, 2005, 200-LW-1 and 200-LW-2 Operable Units-Borehole Summary Report for Boreholes in 

the 216-5-20, 216-T-28, and 216-Z-7 Cribs, Rev. 0, Fluor Hanford, Inc., Richland, Washington. 

H-2-511 (drawing), 1973, Vicinity 202-5 Outside Electric Framing Details, Sh. 1, Rev 4, General Electric 
Company, Richland, Washington. 

RHO-CD-673, Part II S-200E, 1979, Handbook 200 Areas Waste Sites, 3 vols., Rockwell Hanford 
Operations, Richland, Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039027. 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039029 

Waste Information Data System General Summary Report for the 216-Z-7 Waste Site. 
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I Site: 216-Z-7 

l 

DOE/RL-2010-49, REV. 0 

Area: Z Plant I Category: Deep-Adequately Characterized I 

Figure 2. 216-Z-7 Cross Section 
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I Site: 216-Z-13 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: Z Plant Category: Intermediate I 

216-Z-13; 216-Z-13 A and B; 216-Z-13 Dry Well; 234-5 Dry 

Well #1; Miscellaneous Stream #261 

French Drain 

Current Operable Unit (OU) Assignment: 

Z Plant (Plutonium Finishing Plant Area) 

200-WA-1 

Former OU Assignment: 200-MG-2 

Service Dates: Still active since 1949 

Waste Site Location and Physical Description: The 216-Z-13 waste site (Figure 1) is located northeast of 
291-Z stack. The site consists of a two-part drain system. The covered top of the upper French drain is 

visible on the surface, adjacent to a single cement marker post with a metal plate labeled 216-Z-13 
(F igure 2) . 

The lower French drain is constructed of two tile culverts placed end-to-end, and backfilled beneath 

2.7 m (9 ft) of gravel. It is located approximately 6 m (20 ft) south of the drain structure visible on the 

surface. Two pipes discharged to the lower French drain (Figure 3) . 

Waste Site Coordinates: 

Northing: 135581.532996 

Site Dimensions: 

Site Diameter: 0.9 m (3 ft) 
Site Area: 0.8 m2 (9 ft2

) 

Easting:-566497. 948009 

Site Depth : 4.6 m (15 ft) 
Overburden Depth: 2.7 m (9 ft) 

Related Site Structure(s): The 216-Z-13 waste site is associated with two effluent discharge pipes, the 

ET-8 exhaust fan turbine, and the 291-Z Building. The pipeline to the French drain is 200-W-214-PL. 

Site Posting: The radiological posting for the site is not specified. Underground radiological 

contamination is expected. 

Site History 

Release Summary: The lower French drain received cooling water and steam condensate from the 

291-Z ET-8 exhaust fan turbine, building steam condensate, and dra inage from the S-13 and S-14 

coolers. The upper portion of the drain receives steam condensate from the 291-Z turbine exhaust stack 

and 291-Z Building steam condensate and floor drainage. Due to the common nature ofthe discharge to 

the upper and lower drain systems, there is a potential for historical documentation related to the 

drains to be confusing. Due to the common nature of the waste discharged to the drains, the drains are 

treated as a single waste site. The miscellaneous stream (#261) to the drain has been eliminated. 
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I Site: 216-Z-13 Area: Z Plant Category: Intermediate I 

Volume/Mass Discharged: Not specified . 

Pore Volume Discharged: Unknown. 

Waste .Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The 216-Z-13 French drain received cooling water and steam 

condensate from the 291-Z ET-8 exhaust fan turbine, building steam condensate and drainage from the 

S-13 and S-14 coolers, steam condensate from the 291-Z turbine exhaust stack, and 291-Z Building 

steam condensate and floor drainage. Due to the French drain's location, low levels of vadose zone 

contamination are assumed. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . Based on existing information, the soil could be 

contaminated by former discharge of waste. Shallow soil beneath the surface cover could be 

contaminated if the well backed up and overflowed. The quantity of liquid discharged to the French 

drain is unknown and it continues to receive effluent from the turbine exhaust stack. 

References: 

H-2-16412 (drawing), 1973, Exhaust Fans, Ventilation Piping & Drainage, Rev. 19, Giffels & Vallet Inc., 

Engineers, Detroit, Michigan. 

Waste Information Data System General Summary Report for the 216-Z-13 Waste Site. 
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I Site: 216-Z-13 Area: Z Plant 
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I Site: 216-Z-13 Area: Z Plant Category: Intermediate I 

Figure 2. Photograph of the 216-Z-13 Waste Site taken in 1985 (photo 122440-250cn) 
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I Site: 216-Z-13 Area: Z Plant 
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Figure 3. Plan View and Cross Section of the 216-Z-13 Waste Site 
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I Site: 216-Z-13 Area: Z Plant Category: Intermediate I 
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I Site: 216-Z-14 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: Z Plant Category: Intermediate I 

216-Z-14; 216-Z-14 A and B; 216-Z-14 Dry Well; 234-5 Dry 

Well #2; Miscellaneous Stream #262 
French Drain 

Z Plant 
200-WA-1 

200-MG-2 

1949 to present 

Waste Site Location and Physical Description: The 216-Z-14 waste site (Figure 1) is located northwest of 
291-Z stack. The site is a French drain that consists of two drain systems. The upper drain is marked with 

a single cement marker post, but the top of the drain has been paved over. The lower drain system is 
not visible from the surface. It is located approximately 6 m (20 ft) southeast of the cement marker post. 

The lower French drain is constructed of two 91.4 cm (36 in .) diameter tile culverts placed end to end 

vertically (Figure 2), covered with a 5 cm (2 in.) thick wooden plank, and backfilled beneath 2.7 m (9 ft) 
of gravel. Two pipes discharge to the French drain. The culvert is filled with cobble. 

Waste Site Coordinates: 

N- 135581.768 

Site Dimensions: 

Site Diameter: 0.9 m (3 ft) 
Site Area : 0.8 m2 (9 ft 2

) 

E- 566479.746991 

Site Depth : 4.6 m (15 ft) 
Overburden Depth : 2.7 m (9 ft) 

Related Site Structure(s): The lower French drain is associated with two effluent discharge pipes: the 

ET-9 exhaust fan turbine and the 291-Z Building. The pipeline to the French drain is 200-W-215-PL. 

Site Posting: A cement marker posts where the French drain is located . The drain cover has been paved 

over and is not visible. 

Site History 

Release Summary: The French drain receives emergency condensate and steam condensate from the 

turbine of the ET-9 exhaust fan along with 291-Z Building steam condensate and floor drainage. 

The condensate discharged to the upper drain system has been disconnected and now discharges to 

the ground. Due to the common nature of the discharge to the upper and lower drain systems, there is a 

potential for historical documentation related to the drains to be confusing. The site is addressed in the 

Miscellaneous Streams Best Management Practices Report, as a "b" stream (stream discharging in a 

surface contaminated area). Due to the French drain's location, low levels of vadose zone contamination 
are assumed. 
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I Site: 216-Z-14 Area: Z Plant Category: Intermediate I 

Volume/Mass Discharged: Not specified . 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: The French drain receives emergency condensate and steam 

condensate from the turbine of the ET-9 exhaust fan along with 291-Z Building steam condensate and 

floor drainage. Due to the French drain's location, low levels of vadose zone contamination are 

assumed. 

Nature and Extent of Contamination: No data are available to evaluate for the presence or absence of 

shallow or intermediate depth soil contamination . Based on existing information, the soil could be 

contaminated by former discharge of waste . Shallow soil beneath the surface cover could be 

contaminated if the well backed up and overflowed. The quantity of liquid discharged to the French 

drain is unknown. 

References: 

H-2-16412 (drawing), 1973, Exhaust Fans, Ventilation Piping & Drainage, Rev. 19, Giffels & Vallet Inc., 

Engineers, Detroit, Michigan. 

Waste Information Data System General Summary Report for the 216-Z-14 Waste Site . 
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I Site: 216-Z-14 Area: Z Plant Category: Intermediate 
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I Site: 216-Z-15 Area: Z Plant Category: Intermediate I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

216-Z-15; 216-Z-15 Dry Well; 234-5 Dry Well #3; 

Miscellaneous Stream #263 

French Drain 

Z Plant (Plutonium Finishing Plant [PFP] area) 

200-WA-1 

200-MG-2 

1949 to 1997 

Waste Site Location and Physical Description: The 216-Z-15 waste site (Figure 1) is adjacent to the 

southeast corner of the 2731-Z Building and north of the 291-Z Ventilation Building. The 216-Z-15 dry 

well is an inactive, below-grade French drain. The unit is composed of two sections of vitrified clay pipe 

in a vertical configuration . There is one inlet pipe (Figure 2) . The pipe is filled with cobbles and the upper 

end is covered with a wood plank. The French drain used to receive condensate drainage from the 

291-Z Building S-12 Evaporator Cooler, but that source was re-routed to the 291-Z Sump, wh ich is batch 

discharged to the PFP Low Level Waste Treatment Facility. The drain is listed as number 263 in some 

revisions of the Inventory of Miscellaneous Streams report (DOE/RL-95-82, Inventory of Miscellaneous 
Streams) and number 262 in other revisions. 

Waste Site Coordinates: 

N-135625.111998 

Site Dimensions: 

Site Diameter: 0.9 m (3 ft) 
Site Area : 0.8 m2 (9 ft2

) 

E-566483.330991 

Site Depth: 4.6 m (15 ft) 
Overburden Depth: 2.7 m (9 ft) 

Related Site Structure(s): The 216-Z-15 waste site is associated with the 291-Z Building. The pipeline to 

the French drain is 200-W-216-PL. 

Site Posting: The site is marked with a single concrete marker post that reads "Buried Radioactivity - Do 

Not Excavate." The marker post is believed to be located directly above the drain structure. 

Site History 

Release Summary: The site used to receive the drainage from the 291-Z Building S-12 Evaporator 

Cooler. That source was eliminated in May 1997. Low levels of contamination are assumed, due to the 

possibility of accidents or unusual events in nearby areas. 

Volume/Mass Discharged: Not specified . 
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I Site: 216-Z-15 Area: Z Plant Category: Intermediate I 
Pore Volume Discharged: Unknown. 

Waste Inventory: Not available . 

Previous Site Characterization 

Site Characterization Summary: The French drain received condensate drainage from the 291-Z Building 

S-12 Evaporator Cooler via a floor drain in the northwest corner of the 291-Z Building. The piping to this 
drain was plugged in 1997 and the source was re-routed in 1997 to the 291-Z Sump and batch 

discharged to the PFP Low Level Waste Treatment Facility. 

Nature and Extent of Contamination: Low levels of contamination are assumed, due to the possibility of 

accidents or unusual events in nearby areas. Contamination would affect vadose zone soils. 

References: 

DOE/RL-95-82, 1998, Inventory of Miscellaneous Streams, Rev. 3, U.S. Department of Energy, Richland 

Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D19819518l. 

H-2-16412 (drawing), 1973, Exhaust Fans, Ventilation Piping & Drainage, Rev. 19, Giffels & Vallet Inc., 

Engineers, Detroit, Michigan. 

Waste Information Data System General Summary Report for the 216-Z-15 Waste Site. 
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I Site: 216-Z-15 Area: Z Plant 
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I Site: 216-Z-16 I Area: Z Plant Category: Deep - Representative I 

Site Description 

Site Type: Crib 
Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Z Plant (Plutonium Finishing Plant Area) 

200-WA-1 
Former OU Assignment: 200-MG-1, 200-LW-2 

Service Dates: 1968 to 1977 

Waste Site Location and Physical Description: The 216-Z-16 waste site is located northwest of the 
231-Z Building (Figure 1). The site is a rectangular excavation with a gravel floor covering the bottom 

third of the hole. The gravel is covered with a polyethylene barrier. A perforated pipe runs the across 

the excavation (Figures 2 through 4) . The excavation has been backfilled and the site now sits at grade 
with its surroundings. Approximately 2.7 m (9.0 ft) of overburden covers the site. 

Waste Site Coordinates: 

Lon-566430.07815 

Site Dimensions: 

Site Length: 55.0 m (180.0 ft) 
Site Width: 3.0 m {10.0 ft) 
Site Area : 167 m2 (1,800 ft 2

) 

Lat-135991.34242 

Site Depth : 4.8 m (16.0 ft) 
Cover Thickness: Not Specified 

Overburden depth: 2.7 m (9.0 ft) 

' Related Site Structure(s): Structures associated with the 216-Z-16 Crib include 11 crib penetrating 

monitoring wells, one gage well, two monitoring wells adjacent to the crib, a vent riser, and the waste 

transfer line from the 231-Z Building. The site code for the crib pipeline is 200-W-200-PL. 

Site Posting: The 216-Z-16 Crib is marked and posted as an Underground Radioactive Material Area . 

Site History 

Release Summary: The 216-Z-16 Crib was constructed for use as a subsurface disposal site for liquid 
laboratory waste from the 231-Z Building. The waste was neutral to basic, and included an estimated 

0.08 kg (0.16 lb) of plutonium. The crib was operational from 1968 to 1977, and received approximately 
l.0E+08 L (2.7E+07 gal) of laboratory waste. 

Volume/Mass Discharged: l.0E+08 L (2.7E+07 gal) of laboratory waste (Figure 5 provides further 

information). 

Pore Volume Discharged: l.0E+08 L/ (217 ft x 1,800 ft 2 
/ 35.3 m3/ft3 * 1,000 L/m 3 * 0.3) = 30 
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I Site: 216-Z-16 

Waste Inventory: 

Pu 

Beta 

DOE/RL-2010-49, REV. 0 

I Area: Z Plant Category: Deep - Representative I 

Table 1. Waste Inventory Radionuclide Content for 
the 216-Z-16 Waste Site 

Contaminant Mass Discharged 

<70.8 g 

<1 Ci 

Source: RHO-CD-673 , Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: The crib was backfilled to grade upon its deactivation . Any additional 

actions taken in 1977 during the deactivation process are not specified. A site walkdown for photo 

documentation purposes occurred on May 18, 2000. In July 2000, the vent risers were sealed as a 
preventive measure for the potential passive release of radioactive emissions. The potential of a release 

occurring from this site is deemed low. The site is monitored by two monitoring wells adjacent to the 
216-Z-16 Crib. Research indicates that the real extent of the contamination appears to be limited to the 

crib boundaries. No further information is presented regarding any visual or radiological surveys or 
results at this Site. 

In 2003, geophysical logging was completed to a depth of 70.4 m (231 ft) below ground surface (bgs) at 

borehole 299-WlS-10 (A4916) located at the southeast boundary of the waste site. 

Boreholes C6827 and C6828 (Figure 1) were planned in DOE/RL-2007-02, Supplemental Remedial 

Investigation /Feasibility Study Work Plan for the 200 Areas Central Plateau Operable Units, Volume II: 

Site-Specific Field-Sampling Plan Addenda, but were not installed. 

Borehole and data summaries are presented in Tables 2 and 3. Borehole locations are shown on 

Figures 1 and 2. 

Groundwater wells associated with 216-Z-16 (299-WlS-10, 299-WlS-11, 299-WlS-25, and 299-WlS-33) 

had detections above drinking water standards for volatile organic compounds (VOCs), nitrate, and 

tritium. Detected VOCs included carbon tetrachloride (CTET), tetrachloroethene (PCE), and 

trichloroethene (TCE) . CTET ranged from 4,520 µg/L in 1987 to as high as 7,200 µg/L in 1998 and was last 

measured at 120 µg/L in 2014. PCE was initially measured at 1.2 µg/L in 1987, reached a maximum 

concentration of 15 µg/L in 2005, and was not detected (lU µg/L) in 2014. TCE was initially measured at 

11 µg/L in 1987, reached a maximum concentration of 17.8 µg/L in 1997, and was not detected 

(0.SU µg/L) in 2014. Nitrate concentrations were first measured at 1,000 µg/L in 1972, were as high as 

354,000 µg/L in 1983 and were 100,000 µg/L in 2014. Tritium concentrations were highest 
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I Site: 216-Z-16 I Area: Z Plant Category: Deep - Representative J 

(20,300 pCi/L) when first measured in 1987 and had decreased to 930 pCi/L in 2013. Cesium-137 and 
' strontium-90 were detected below drinking water standards. 

Year 

2003 

GPL = geophysical log 

ID = identification 

Table 2. Borehole Summary forthe 216-Z-16 Waste Site 

Borehole/Well ID Location with respect to site 

A49 16/299-Wl 5-1 0 Southeast boundary of the site 

Table 3. Geophysical Log Summary for the 216-Z-16 Waste Site 

Depth (ft) 

231 (GPL) 

Cs-137 Total Gamma 

Depth Maximum Sample Maximum Sample 
Interval Detected Depth Detected Depth 

Borehole ID (ft bgs) Concentration Units (ft) Concentration Units (ft) 

A4916 0 to 5 0.23 pCi/g 3.0 15,416.2 cpm 5 

5 to 10 - pCi/g - 16,542.4 cpm 9 

10 to 15 - pCi/g - 14,852.3 cpm 12 

>15 0.17 pCi/g 18 21 ,242.9 cpm 126 

ID identification 

Nature and Extent of Contamination: Based on existing information, the shallow and deep depth soil 

could be contaminated by former disposal of liquids into the crib. Within the crib, soil below the 
membrane barrier could be contaminated by discharge of waste. Soil above this barrier (0 to 2. 7 m 

[Oto 9 ft] bgs) may not be contaminated. An estimated 30 pore volumes of liquid laboratory waste, 
potentially containing plutonium, were discharged to the crib, indicating contamination could extend to 
groundwater (66.1 m [217 ft] bgs). The stratigraphy at the crib is shown on Figure 6. 

References: 

DOE/RL-2007-02, 2007, Supplemental Remedial Investigation/Feasibility Study Work Plan for the 
200 Areas Central Plateau Operable Units: Volume II: Site-Specific Field-Sampling Plan 
Addenda, Rev. 0, Vol. II, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA06294555. 
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I Site: 216-Z-16 I Area: Z Plant I Category: Deep - Representative I 

DOE/RL-2007-02-VOL II-ADD 2, 2008, Site-Specific Field-Sampling Plans for 216-T-34, 216-T-8, 
216-T-8-lOA&B, and 216-Z-16 Cribs (Addendum 2), Rev. 0, U.S. Department of Energy, 
Richland Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0807140234 

H-2-26074 (drawing), 1973, Pan and Profile Crib 216-Z-16, Rev. 1, lsochem, Inc., Richland, Washington. 

H-2-44511 (drawing), 1995, Area Map 200 West Z Plant Facilities, Sh. 103, Rev. 5, Atlantic Richfield 

Hanford Company, Richland, Washington. 

Waste Information Data System General Summary for the 216-Z-16 Waste Site. 
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I Site: 216-Z-16 Area: Z Plant Category: Deep - Representative 
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I Site: 216-Z-16 
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DOE/RL-2010-49, REV. 0 

Area: Z Plant 

Vent 

Category: Deep - Representative 
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205.8 m (673.6 ft) 
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Source: DOE/RL-2007-02, Supplemental Remedial In vestigation/Feasibility Study Work Plan for the 200 Areas 
Central Plateau Operable Units, Volume 11: Site-Specific Field-Sampling Plan Addenda 

Figure 4. 216-Z-16 Cross Section 
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Figure 6. Stratigraphy at the 216-Z-16 Waste Site 
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I Site: 216-Z-17 Area: Z Plant Category: Deep - Similar Site I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

216-Z-17 Ditch 

Trench 

Z Plant (Plutonium Finishing Plant Area) 
200-WA-1 

200-MG-1, 200-lW-2 

1967 to 1968 

Waste Site location and Physical Description: The 216-Z-17 waste site is located east of the 
231-Z Building, and is east of and adjacent to the 216-Z-6 Crib (Figure 1). The 216-Z-17 Trench is within 

an inactive waste management unit that has been deactivated and backfilled. When it was active, the 

site was an open trench excavated lengthwise, with sloped sides. A carbon steel effluent discharge pipe 

was connected to a metering box that deposited waste into the trench (Figure 2) . Approximately 2.4 m 
(8.0 ft) of backfill cover the trench (Figure 3) . 

Waste Site Coordinates: 

lon-566603.43750 

Site Dimensions: 

Site length: 61.0 m (200.0 ft) 
Site Width : 3.0 m (10.0 ft) 
Site Area: Not specified 

lat-135862. 59380 

Site Depth: 2.4 m (8.0 ft) 
Cover Thickness: Not specified 

Overburden Depth: 2.4 m (8.0 ft) 
Note: These are bottom dimensions for the trench. 

Related Site Structure(s): Structures associated with the 216-Z-17 Trench include the 231-W-151 Sump 

Tank, waste transfer lines, the metering box, and the effluent discharge pipe that conveyed waste to the 
site. The pipeline that fed into the site is site code 200-W-201-Pl. 

Site Posting: The posting for 216-Z-17 is not specified. 

Site History 

Release Summary: The 216-Z-17 Trench was excavated for use as a subsurface disposal site for liquid 
laboratory waste generated within the 231-Z Building. The trench was deactivated in 1968 when it was 
determined the volume of waste being sent to the site surpassed the trench's infiltration capacity. The 
trench received an estimated 3.7E+07 l (9.8E+06 gal) of waste during its operational lifetime. The waste 
was neutral to basic in character, and contained an estimated 0.05 kg (0.11 lb} of plutonium. 

Volume Discharged: 3.7E+07 l (9.8E+06 gal} of liquid laboratory waste 
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I Site: 216-Z-17 Area: Z Plant Category: Deep - Similar Site I 
Pore Volume Discharged: 3.7E+07 L/ (222 ft x 2,000 ft2 

/ 35.3 m3/ft3 * 1,000 L/m3 * 0.3) = 9.8 

Waste Inventory: 

Pu 

Beta 

Table 1. Waste Inventory Radionuclide Content for 
the 216-Z-17 Waste Site 

Contaminant Mass Discharged 

50.2 g 

1.04 Ci 

Source: RHO-CD-673, Handbook 200 Areas Waste Sites, Volume II. 

Previous Site Characterization 

Site Characterization Summary: The site was deactivated by capping the pipeline at the trench and 

valving out the line west of the 231-W-151 Sump Tank. The site was backfilled in 1975. The metering box 
may have been removed before the trench was backfilled. It is not specified where the waste was 

redirected following the site's retirement. 

Surface stabilization work occurred in 1990. While no routine monitoring or sampling occurs at this site, 

there is a solitary monitoring well west of the trench. 

Borehole locations are shown on Figure 1. 

Nature and Extent of Contamination: Based on existing information, the shallow and deep depth soil 

could be contaminated by former disposal of liquids into the trench. Within the trench, soil 1.8 m 

(6 ft) below ground surface (bgs) and below could be contaminated by discharge of waste though the 

bottom of the open trench. An estimated 9.8 pore volumes of liquid laboratory waste, potentially 
containing plutonium were discharged to the trench, indicating contamination could extend to 

groundwater (67.7 m (222 ft] bgs). 

References: 

H-2-32682 (drawing), 1973, 216-Z-17 Crib- Disposal Trench for 231-Z Wastes & 216-Z-10 Reverse Well, 
Rev. 1, Atlantic Richfield Hanford Company, Richland, Washington. 

RHO-CD-673, 1979, Handbook 200 Areas Waste Sites, Volume II, Rockwell Hanford Operations, Richland, 
Washington. Available at: 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196039028. 

Waste Information Data System General Summary Report for the 216-Z-17 Waste Site. 
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I Site: 231-W-151 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: Z Plant Category: Intermediate I 

231-W-151 Vault, 231-W-151-001 (Tank), 231-W-151-002 

(Tank), 231-W-151 Sump, 231-Z-151 Sump, Inactive 
Miscellaneous Underground Storage Tank (IMUST) 

Receiving Vault 

Z Plant 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: 200-MG-l, 200-UR-1 

Service Dates: 1948 to 1974 

Waste Site Location and Physical Description: The 231-W-151 waste site is located approximately 36.6 

m (120 ft) east of 231-Z Building (Figures 1 and 2). The site consists of a concrete vault with two inner 

tanks. A portion of the vault structure is buried below ground. Three steel risers and one vent structure 

extend above the surface from holes in the vault's ceiling (Figure 3). The site is posted with 

"Contamination Area/Radiation Area," "Restricted Access Unsafe Structure. Confined Space," and 

IMUST signs. 

The vault contains two tanks: tank 231-W-151-001 and tank 231-W-151-002 (Figure 4). Both tanks are 
situated inside the 231-W-151 Vault and received drainage from the 231-Z Building floor drains prior to 

disposal into associated cribs. Tank 231-W-151-001 is a 15,140 L (4,000 gal) stainless steel tank, while 
231-W-151-002 is a 3,596 L (950 gal) stainless steel tank. The inlet pipelines leading to the tanks have 

been blanked off. 

Waste Site Coordinates: 

Lon-566547.96877 

Site Dimensions: 
Site Length: 5.2 m (17.0 ft) 

Site Width: 5.2 m (17.0 ft) 
Dimensions of the cement vault. 

Site Area: Not specified 

Dimensions of the 231-W-151-001 tank: 
Site Length : 2.7 m (9.0 ft) 

Dimensions of the 231-W-151-002 tank: 
Site Length: 2.1 m (7.0 ft) 

Lat-135896.88277 

Site Depth: 4 .0 m (13.0 ft) 

Cover Thickness: Not specified 

Diameter: 2.7 m (9.0 ft) 

Diameter: 1.5 m (5.0 ft) 

Related Site Structure(s): The 200-W-9 waste site is associated with the 231-Z Building and the 

216-Z-5, 216-Z-6, 216-Z-7, 216-Z-10, and UPR-200-W-130 waste sites. The pipelines from 231-Z to the 
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I Site: 231-W-151 Area: Z Plant Category: Intermediate I 
231-W-141 Vault are labeled as site code 200-W-199-PL. The pipeline from the vault to the 216-Z is 
site code 200-W-202-PL. The pipeline from the vault to 216-Z-7 is site code 200-W-203-PL. The 
pipeline from the vault to 216-Z-10 is 200-W-204-PL. 

Site Posting: The-231-W-151 waste site is posted with Contamination Area/Radiation Area, Restricted 
Access Unsafe Structure. Confined Space, and IMUST signs. 

Site History 

Release Summary: The 231-W-151 Vault Tanks were constructed to collect drainage from approximately 

75 floor drains in Building 231-Z. The 231-Z Building drainage was conveyed to the 231-W-151-002 Tank, 
which overflowed to the 231-W-151-001 Tank when filled. Solids in the floor drainage would settle out, 

leaving behind sludge and sediment particles on the tank floor. Waste was transferred to the 216-Z-5, 
216-Z-6, 216-Z-7 Cribs, and the 216-Z-10 Reverse Well through this vault . 

The tanks were used to defuse 231-Z Building wastes before conveyance to a crib. As the 231-Z Building 

was used to finish plutonium, any wastes or chemicals produced or used in the process may have 

potentially been added to the 231-W-151 Vault Tanks. 

In addition, on January 20, 1967, an unplanned release consisting of contaminated soil was discovered 
during efforts to uncover a waste line adjacent to the 231-W-151 Diversion Box. The soil next to the 

waste line was found to contain 40,000 dpm alpha contamination, and 150 millirem per hour 

beta/gamma contamination. The unplanned release was the result of a leaking flange. The dose rate on 

the waste line was 1.5 rad per hour. 

It is unclear when the release occurred that resulted in the smear contamination. The volume of wastes 
released is not specified . Therefore, no volume estimates can be ascertained for this site. 

Volume Discharged: Unknown 

Pore Volume Discharged: Unknown 

Waste Inventory: 

Radioactive: Tank 231-W-151-001 was found to contain 5,413 L (1,430 gal) of supernate with (0.001 g 

[0.00003 oz]) of plutonium. Tank 231-W-152-002 was found to contain 3,615 L (955 gal) of supernate 

with less than 0.001 g [0.00003 oz] of plutonium in the supernate, and 45 L (12 gal) of sludge with 228 g 

(8 oz) of plutonium in the sludge. In addition, cesium-137, strontium-89, strontium-90, and uranium 

were detected in the 231-W-151-001 sample, while cesium-137, strontium-89, strontium-90, uranium, 

plutonium-238, plutonium-239, plutonium-240, and americium-241 were detected in the 231-W-151 

sample. 
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I Site: 231-W-151 Area: Z Plant Category: Intermediate I 

Previous Site Characterization 

Site Characterization Summary: The site was operable from 1948 to 1974. The specific date the site was 

deactivated is not clear. However, the inlet pipelines that fed the tanks were blanked off prior to 1974. 

The risk for hydrogen concentration, organic salts, vapor releases, radiological risk; and heat creation 
was deemed low to minimal for 231-W-151-001. The rating was similar for 231-W-151-002, except 

radio logical risk was determined to be moderate, as over 15 curies of transuranics were identified in the 
sludge. In addition, Tank 231-W-151-001 was found to contain 5,413 L (1,430 gal) of supernate with 

(0.001 g [0.00003 oz]) of plutonium, no sludge, and little or no ferrocyanide. Tank 231-W-152-002 was 
found to contain 3,615 L (955 gal) of supernate with less than 0.001 g (0.00003 oz) of plutonium in the 

supernate, and 45 L (12 gal) of sludge with 228 g (8 oz) of plutonium in the sludge. 

Analyses of water samples taken on May 9, 1974, showed cesium-137, strontium-89, strontium-90, and 

uranium in the 231-W-151-001 sample. Analysis of the water sample taken from 231-W-002 on May 9, 

1974, showed ces ium-137, strontium-89, strontium-90, uranium, plutonium-238, plutonium-239, 

plutonium-240, and americium-241. 

In September 2002, alpha contamination was detected on the concrete vault's surface, near the riser. 

Contamination levels up to 210,000 dpm with 420 dpm removable were detected. In September 2003, 
the vault was covered with a foam seal to stop intrusion and inhibit the possible spread of 

contamination . 

Investigations stated that in 1974, no evidence of leaks were reported during liquid sampling. The sludge 
and sediment were determined not to be corrosive. However, due to the extended operational life of 

the tanks, there is some risk of leakage. In addition, information is presented regarding a leaking flange 
that created a contamination spread during an excavation in 1967. 

Nature and Extent of Contamination: Contamination was detected on the vault surface. 

References: 

H-2-44511 (drawing), 1995, Area Map 200 West Z Plant Facilities, Sh. 103, Rev. 5, Atlantic Richfield 
Hanford Company, Richland, Washington . 

Waste Information Data System General Summary Report for the 231-W-151 Waste Site. 

WHC-EP-0560, 1992, Miscellaneous Underground Radioactive Waste Tanks, Westinghouse Hanford 

Company, Richland, Washington. 
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Figure 2. 231-W-151 Layout 
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I Site: 232-Z 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Plant: Z Plant Category: Shallow - Subsurface I 

232-Z, 232-Z Building Foundation, 232-Z Incineration 

Facility, 232-Z Incinerator, 232-Z Waste 
Process Unit/Plant 

200W 

Current Operable Unit (OU) Assignment: 200-WA-1 

Former OU Assignment: Not assigned 

Service Dates: 1959-1976 

Waste Site Location and Physical Description: The 232-Z waste site is located adjacent to the. south side 

of 2736-ZB. The 232-Z abovegrade structures were demolished to slab-on-grade in July 2006. All 

penetrations through the floor slab were plugged with grout or a fire block material (low-density silicone 

elastomer) prior to building demolition. After building demolition, the floor slab was painted with 
polymeric barrier system (PBS) fixative and then covered with a minimum of 15 cm (6 in.) of gravel. 

Contaminated soil surrounding the slab was removed down to at least 15 cm (6 in .) and disposed at 
Environmental Restoration Disposal Facility. 

The underground ventilation ducting from the 232-Z Building and the 291-Z Building was filled with a 

controlled density fill (i .e., grout) (Figure 2) . The D-6 drain line was isolated_from the 241-Z Facility 

(Figure 3) . The 232-Z incinerator building had been a concrete block structure with a slightly sloped roof. 

The building was divided into areas devoted to processing, storage, change rooms, chemical 
preparation, ventilation, and utility distribution. The building had two stories at the north end and a 

single story over the remaining portions. 

Waste Site Coordinates: 

E-566451.555377 

Site Dimensions: 

Site Length: 17.4 m (57 ft) 
Site Width : 11.3 m (37 ft) 

N-135563.011691 

Site Depth/Height: 5. 79 m (19 ft) 

Related Site Structures: Structures associated with the facility include internal glove boxes, incinerators, 
and leaching equipment. Subsites include 232-Z: 1, 232-Z: 2, and 232-Z: 3. The 232-Z Building is related 
to other plutonium recovery and processing facil ities at Z Plant. 

Site Posting: The gravel-covered slab is posted with Underground Radioactive Material Area signs. 

0-1225 



DOE/RL-2010-49, REV. 0 

I Site: 232-Z Plant: Z Plant Category: Shallow - Subsurface I 

Site History 

The 232-Z waste site was designed and built to house a combustible waste incinerator known as the 

Contaminated Waste Recovery Process Facility or the Plutonium Finishing Plant Incinerator Building. 
Plutonium was recovered in 232-Z through incineration of plutonium-contaminated combustible scrap 

materials and leaching of non-combustible materi.als. Nitric acid and aluminum nitrate nonahydrate 
were used in the leaching process. Off-gases produced were routed to scrubber equipment and a 

high-efficiency particulate air filter system before exiting the building through multiple inlet/exhaust air 

ducts below the slab that tie into a single underground duct to 291-Z. The underground ductwork is 
approximately 0.9 m to 7.1 m (3 ft to 7 ft) belowgrade. A new ventilation system was installed in 1990 

on the east wall of the 232-Z Building. The incinerator was shut down in 1973 and from 1973 to 1983 the 

facility was used for waste segregation activities. 

Release Summary: Releases that are the most likely to have contaminated the 232-Z slab or surrounding 

soil are noted as follows: 

• In 1962, the scrubber cell pump failed and spilled contamination in a significant percentage of the 
facility. Radionuclides leached into the southwest corner of the floor and through the wall to the 

exterior southwest corner and contaminated soils immediately adjacent to the building. Based on 

similar spills in the Hanford site, it is assumed that a majority of the contamination is contained in 

the top 0.6 cm (0.25 in .) of the concrete. A gravel cover was placed over the contaminated area to 

prevent potential exposure and dispersion. Contamination on the wall was fixed by painting over 

the affected area . 

• On January 25, 1963, a routine radiation survey of the incinerator glove box revealed loose 

contamination on an electrical junction box. An investigation found that vertical furnace flues were 
cracked where they were welded to the burning chamber and contaminated the process room. 

• Pressurization of the ash-discharge chamber resulted in ashes and clinkers being discharged onto 
the glovebox floor. 

• On July 5, 1965, a fire involved four gloveboxes and the plastic bag port, spreading contamination 

within the building and into exhaust filters, contaminating the process room. 

• In July 1965, vertical flues broke loose from the burning chambers resulting in virtually complete 

separation of flues from the chambers, contaminating the process room. 

• Unspecified releases have been associated with the change out of floor filters that have 

contaminated the underground ductwork to 291-Z. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 
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Waste Inventory: Not Available. 

Previous Site Characterization 

Site Characterization Summary: Prior to the demolition of the 232-Z building, the floor drains, floors, 

and the underground duct were sampled. Sediment samples from the drains were analyzed for metals 

and radionuclides. No significant radiological activity was detected in the samples, and lead was found 

to be 44 mg/Lin the change room drain and chemical mix drain samples . liquid samples from the 

process room drain and the scrubber cell drains were sampled for radionuclides, metals, corrosivity, and 

polychlorinated biphenyls (PCBs). Liquid sample results detected minimal plutonium but americium-241 

was detected at 2.85E-04 µCi/ml. The pH range of the liquid samples were 7.94 to 8.27, no metals were 

detected in regulated concentrations, and there was approximately 23 µg/L of PCB contamination in the 

liquid samples. 

During demolition of the 232-Z facility, a sample was collected from water removed from the buried 

7.6 cm (3 in .) diameter drain line that drained into the 241-Z Facility Tank D-6. The water generally 

measured at less than 10-3 µCi/ml alpha . 

After the fixative was applied to the foundation and contaminated soil was removed, a post-demolition 

radiological survey was performed. More soil was removed and contamination found on the north 

sheetmetal wall (found to be 24 dpm and 151 dpm/100 cm 2 alpha) was decontaminated. The highest 

contamination found on the slab was 240 dpm/100 cm 2 removable alpha. No contamination was found 

on the 2736-ZC west side wall. 

In 2011, soil samples from four boreholes approximately 6.7 m (22 ft) from 232-Z site boundary were 

analyzed for gross alpha, gross beta, and hydrocarbons. Borehole locations are summarized in Table 1 

and shown on Figure 1. The results of the 2011 soil sampling are summarized in Table 2. The site was 

mapped using Global Positioning System equipment on July 13, 2006. Because these boreholes are 

outside the site boundary, the data are not believed to be representative of potential subsurface 

contamination closer to the 232-Z foundation, but may help bound the lateral extent of contamination. 

Table 1. Borehole Summary-232-Z 

Depth 
Year Borehole/Well ID Location with Respect to Site (ft) 

2003 C4063 Outside, approximate ly 209 ft west 42 

2003 C4064 Outside, approximately 140 ft northeast 29 

2003 C4065 Outside, approxi mately 134 ft north 44 

2003 C4066 Outside, approximately 53 ft northeast 40 

2003 C4067 Outside, approximately 22 ft south 39 

20 11 C8431 Outside, approx imately 22 ft west 13 
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Table 1. Borehole Summary-232-Z 

Depth 
Year Borehole/Well ID Location with Respect to Site (ft) 

2011 C8432 Outside, approx imately 22 ft west 13 

2011 C8433 Outside, approxi mately 22 ft west 13 

201 1 C8434 Outside, approximately 22 ft west 13 

201 1 C8435 Outside, approxi mately 22 ft west 13 

Table 2. Soil Maximum Concentration-232-Z 

Sample Interval: 0-15 ft Sample Interval: >15 ft 

Maximum Sample Maximum Sample 
Detected Depth Detected Depth 

Borehole ID Chemical Concentration Units (ft) Concentration Units (ft) 

C843 1 Gross Alpha 1.7 pCi/g 13 - - -

Gross Beta 2.9 pCi/g 13 - - -

C8432 Gross Alpha 2. 1 pCi/g 13 - - -

Gross Beta 2.1 pCi/g 13 - - -

C8433 Gross Alpha I. I pCi/g 13 - - -

Gross Beta - pCi/g 13 - - -

Notes: 

C843 I, C8432, C8433, C8434, C8435 were sampled in 20 11 for I, 1-d ichloroethene, benzene, chlorobenzene, ethyl benzene, 
toluene, total petro leum hydrocarbons - diese l range, trichloroethene, and xylenes (total). All results were below the minimum 
reporting limit (i.e., non-detect). 

ID = identification 

Nature and Extent of Contamination: Radiological contaminants of concern include americium-241, 
plutonium-238 through plutonium-242, neptunium-237, uranium-233 through uranium-238, 
strontium-90, cesium-137, and cobalt-60. The estimated legacy slab contamination that was fixed with a 

PBS fixative was 1 g (0.035 oz) plutonium at a 95 percent confidence level, with most of the plutonium 

assumed to be on the former scrubber cell floor. An estimated 11 g (0.39 oz) total content plutonium 

(20 g [0.7 oz] extrapolated criticality value) is distributed throughout the underground ducting to 291-Z. 

Fixed contamination was identified on the sidewalk between 232-Z and 2731-ZA. The sidewalk was 

sprayed with a vinyl material and painted yellow. A section of asphalt south of 2736-ZC (adjacent to 

232-Z) was found to be contaminated . This area was resurfaced with asphalt. 

Shallow (Oto 4.6 m [Oto 15 ft] belowground surface [bgs]): Potential radiological contamination in the 

surface and/or subsurface of the foundation . 
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References: 
Cox, W.G., 2012, WIDS Site Information Form for 232-Z/232-Z Building Foundation. 

DOE/RL-2004-22, 2004, Sampling and Analysis Plan for the Contaminated Waste Recovery Process 

Facility, Building 232-Z, Rev. 0, U.S. Department of Energy, Richland Operations Office, 

Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DS4S2472. 

DOE/RL-2003-29, 2004, Engineering Evaluation/Cost Analysis from the Removal of the Contaminated 

Waste Recovery Process Facility, Building 232-Z, Rev. 0, U.S. Department of Energy, Richland 

Operations Office, Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA236741. 

HNF-31158, 2007, 232-Z Waste Incineration Building Removal Action Construction Completion Report, 

Rev. 0, Fluor Hanford Inc., Richland, Washington. 

NA-1011191149, 2006, "FW: 232-Z Certification as Inactive Waste Site," (email to C.R. Webb from 

R.W. Oldham, August 8). 

Waste Information Data System General Summary Report for the 232-Z Waste Site. 
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Site: 232-Z Plant: Z Plant Category: Shallow - Subsurface 
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Figure 1. 232-Z Waste Site Map and Existing Borehole Locations 
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Source: Oldham, 2006, 232-Z Certification as inactive Waste Site. 

Note: Produced from the best avai lable copy. 

Figure 2. Diagram of 232-Z Slab and Underground Ducting 
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Source: Oldham, 2006, 232-Z Certification as Inactive Waste Site. 

Note: Produced from the best avai lable copy. 
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Figure 3. Diagram of 232-Z Facility D-6 Drain Line 
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Source: Cox, 2006, WIDS Site Information Fom1 for 232-Z/232-Z Building Foundation. 

Figure 4. Edited 232-Z Waste Site Shape 
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I Site: 232-Z 

DOE/RL-2010-49, REV. 0 

Plant: Z Plant 
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Category: Shallow - Subsurface I 
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Source: HNF-31158, 232-Z Waste Incineration Building Removal Action Conshuction Completion Report. 

Note: Produced from the best ava ilable copy. 

Figure 5. 232-Z Layout with Identified Contamination Areas 

D-1234 



I Site: 2607-WS 

Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: Z Plant 

2607-W8 

Septic Tank 

Category: Intermediate I 

Current Operable Unit (OU) Assignment: 

Z Plant (Plutonium Finishing Plant Area) 

200-WA-1 

Former OU Assignment: 200-MG-1, 200-ST-1 

Service Dates: 1944 to 1998 

Waste Site Location and Physical Description: The 2607-W8 waste site is located northeast of the 

2231-Z Building, and east of the 216-Z-16 Crib (Figure 1). The posted radiation zone containing the 

216-Z-5 and Z-4 Cribs is adjacent and to the south of the 2607-W8 System. The 2607-W8 System consists 

of a septic tank and an associated tile field (Figure 2). The septic tank is made of reinforced concrete and 

has one chamber. A dosing siphon is connected to the single tank chamber. Three manholes on the 
surface of the tank gave employees access. The site is marked with a sign that reads "Septic Tank -

2607-W8." 

Waste Site Coordinates: 

Lon-566582.18405 

Site Dimensions: 

Site Length: 5.9 m (19.6 ft) 
Site Width: 1.8 m (6.0 ft) 
Site Area : 140 m2 (150 ft2) 

Dimensions of the septic tank. 

Lat-136010.75849 

Site Depth: 3.7 m (12.0 ft) 
Cover Thickness: Not specified 

Capacity: 19,190 L (5,070 gal) 

Related Site Structure(s): The 2607-W8 Septic Tank and Tile Field are associated with the 231-Z Building. 

Site Posting: No site posting is specified for 2607-W8. The site is located outside the posted Radiation 

Area for the 216-Z-4 and 216-Z-5 Cribs. 

Site History 

Release Summary: The 2607-W8 Septic Tank and Tile Field were built in 1944 for the treatment of 

nondangerous and nonradioactive sanitary sewer effluent from the 231-Z Building. 

The 231-Z Building was associated with the plutonium product finishing process. 

Despite the site being associated with the 231-Z Building, it is stated that no radionuclides or hazardous 
substances are associated with this system. 
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The 2607-W8 Septic Tank was constructed with a 19,190 L (5,070 gal) per day holding capacity. 

The System received sanitary sewer effluent at an estimated rate of 5,015 L (1,325 gal) per day in 1992. 
The estimated rate was 5.45 m3 (192 ft 3

) per day in 1987. 

Volume/Mass Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Unknown. 

Previous Site Characterization 

Site Characterization Summary: The septic system was deactivated following established Washington 

Administrative Code guidelines in 1998. All waste inside the tank was removed and the empty tank was 
filled to eliminate void space. No sampling records from the deactivation period are available. 

A site walkdown on July 3, 2000, verified that the 2607-W8 Septic Tank and Tile Field are not inside the 

posted radiation area of the 216-Z-4 and 216-Z-5 Cribs as previously thought. Instead, they are located 

just north of the cribs . 

No site characterization information is presented for 2607-W8. The site is not routinely surveyed or 

monitored. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 

depth soil contamination . 

References: 
H-2-44511 (drawing), 1995, Area Map 200 West Z Plant Facilities, Sh. 103, Rev. 5, Atlantic Richfield 

Hanford Company, Richland, Washington . 

H-2-44511 (drawing), 1984, Area Map - 200 West ''T'' Plant Facilities, Sh. 111, Rev. 5, Rockwell Hanford 

Operations, Richland, Washington. 

Waste Information Data System General Summary Report for the 2607-W8 Waste Site. 
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Sources: H-2-445 11 , Area Map - 200 West "T" Plant Facilities, Sheet 111 (top figure) . 

H-2-445 11 , Area Map 200 West Z Plant Facilities, Sheet 103 (bottom figure) . 

Figure 2. Septic Tank and Tile Drainfield 
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Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

2607-Z 

Septic Tank 
Z Plant 

200-WA-1 
200-MG-1 Former OU Assignment: 

Service Dates: 1949 to June 1, 1999 

Category: Intermediate I 

Waste Site Location and Physical Description: The 2607-Z waste site is an inactive septic system located 

in a fenced area approximately 33.6 m (110 ft) east of the 236-Z Building and southeast of the 234-5Z 

Building (Figures 1, 2, and 3). The septic system consists of a tank and a tile drain field . As shown on 
Figure 4, the septic tank is reinforced concrete, and has two chambers with three 76.2 cm (30-in.) 

diameter access holes. A 20.3 cm (8 in.) diameter pipe, with an automatic sewage siphon, enters the 

septic tank and a 15.2 cm (6 in.) diameter pipe exits the tank to the tile drain field . The drain field is 

located approximately 18.6 m (61 ft) east of the septic tank (Figures 2 and 3). The drain field consists of 
36 rows of 15 cm (6-in.) drain tile spaced at 2.4 m (8-ft) intervals. It lies in a gravel bed that extends a 

minimum of 45.7 cm (18 in.) below the drain pipe and is recessed below the original grade. 

Waste Site Coordinates (estimated from QMap): 
Location Easting Northing 

Drain field - NW Corner 566608.21 135612.47 
Drain field - NE Corner 566653.85 135612.60 
Drain field - SW Corner 566608.37 135526.83 
Drain field - SE Corner 566653.94 135527.4 

Septic Tank - NW Corner 566585.82 135578.83 
Septic Tank - NE Corner 566589.31 135578.65 
Septic Tank - SW Corner 566585.82 135567.72 
Septic Tank - SE Corner 566589.37 135567.72 

Site Dimensions: 

Septic Tank 

Site Length: 10.97 m (36 ft) Site Depth: Bottom oftank 5.33 m (17.5 ft), 
Fluid level (belowground surface) : 2.5 m (8.2 ft) 

Site Width: 3.35 m (11 ft) Cover Thickness: 0.16 m (0.5 ft) 
Site Area: 36.75 m2 (396 ft2

) Capacity: 94,635.3 L (25,000 gal) 

Source: DOE/RL-91-58, Z Plant Source Aggregate Area Management Study Report, and H-2-16457, Septic 

Tank & Tile Field Details. 
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Drain Field 

Site Length: 86 m (282.15 ft) Site Depth *: 4.6 m (15.2 ft) 
Site Width: 4 7 m {154.2 ft) Cover Thickness: 4.2 m {13 . 7 ft) 

Site Area : 4,042 m2 {43,508 ft 2
) 

*Approximately 0.46 m {1.5 ft) below drain pipe (ground surface= 205.3 m [673.5 ft] [H-2-44511, Area 

Map 200 West "Z" Plant Facilities, Sheet 87] . Pipe= 201.1 m [659.8 ft] [H-2-16457]) . 

Related Site Structure(s): The 2607-Z Septic Tank is associated with 234-SZ, 2704-Z, 270-Z, 236-Z, 
2701-ZA, 2701-ZD, and 2750-Z Buildings (Waste Information Data System [WIDS]). 

Site Posting: Not specified. 

Site History 

Release Summary: The 2607-Z Septic Tank and associated drain field accepted sanitary wastewater and 

septic waste from the 234-52 and 2704-Z Buildings. This septic system was a non-permitted system. 

DOE/RL-91-58 reports that no radionuclides or hazardous substances have been associated with this 
waste site. The 2607-Z septic system was replaced by a new regional system {2607-Wl) in 1999. 

Volume/Mass Discharged: The system received effluent at an estimated rate of 23,000 L (6,000 gal) per 
day (DOE/RL-91-58). 

Pore Volume Discharged: Unknown 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The 2607-Z Septic Tank and associated drain field accepted sanitary 
wastewater and septic waste from the 234-52 and 2704-Z Buildings. 

The tank was decommissioned in 1999 in accordance with Washington Administrative Code 

246-272-18501, "Wastewater and Reclaimed Water Use Fees," "Abandonment" . All septage inside the 

tank was removed and the empty tank was filled with a sand slurry. Per an agreement with the 

Washington State Department of Health, the septic system lids were left in place. The U.S. Department 

of Energy (DOE) notified the Washington State Department of Health of the septic system abandonment 

{99-EAP-392) on July 8, 1999. 

No site characterization information is available for 2607-Z. The site is not routinely surveyed or 

monitored. It should be noted that there has been confusion regarding analytical sampling at this site. 

D-1240 



DOE/RL-2010-49, REV. 0 

I Site: 2607-Z Area: Z Plant Category: Intermediate I 
WIDS associates sample W99DC00121 with the septic tank. However, the analysis date for this sample 

(October 5, 1999) is well after the tank was reportedly abandoned and filled with sand. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or deep soil 

contamination. 

References: 

99-EAP-392, 1999, "Notice of Septic System Abandonment" (letter to L.A. Brown, Washington State 

Department of Health, from J.E. Rasmussen, July 8), U.S. Department of Energy, Richland 

Operations Office, Richland, Washington. 

BHl-00175, 1995, Z Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, Bechtel 

Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038137. 

DOE/RL-91-58, 1992, Z Plant Source Aggregate Area Management Study Report, Rev. 0, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. 

H-2-14035 (drawing), 1973, Permanent Plot Plan 234-5 Building 200 W Area, Rev. 16, General Electric 

Company, Richland, Washington. 

H-2-16421 (drawing), 1973, Underground Services Sewer and Water, Rev. 21, General Electric Company, 

Richland, Washington. 

H-2-16457 (drawing), 1949, Septic Tank & Tile Field Details, Sh. 1, Rev. 2, General Electric Company, 

Richland, Washington. 

H-2-44511 (drawing), 1983, Area Map 200 West "Z" Plant Facilities, Sh. 87, Rev. 6, Atlantic Richfield 

Hanford Company, Richland, Washington. 

HNF-SD-LL-SP-001, 1998, 200 and 600 Areas Sanitary Wastewater Master Plan, Rev. 1, Fluor Daniel 

Northwest, Inc., Richland, Washington. 

WAC 246-272-18501, "Wastewater and Reclaimed Water Use Fees," "Abandonment," Washington 
Administrative Code, Olympia, Washington. Available at: 

http://apps.leg.wa.gov/WAC/default.aspx?cite=246-272. 

WIDS General Summary Report for the 607-Z Waste Site. 
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Figure 1. 2607-Z Waste Site Map 
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Source: H-2-445 11, Area Map 200 West "Z" Plant Facilities, Sheet 87. 

Note: Produced from the best available copy. 

Figure 2. Location of THE 2607-Z Waste Site 
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Site: 2607-Z Area: Z Plant Category: Intermediate 
 

 

Source: H-2-14035, Permanent Plot Plan 234-5 Building 200 W Area. 

Note: Produced from the best available copy. 

Figure 3. Location of the 2607-Z Waste Site and Piping 
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Site: 2607-Z Area: Z Plant Category: Intermediate 
 

 

Source: H-2-16457, Septic Tank & Tile Field Details. 
Note: Produced from the best available copy. 

Figure 4. Septic Tank Construction 
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\ Site: 2607-Z1 

Site Description 

Site Identification: 

Site Type: 

Facility/Geographic Area: 

DOE/RL-2010-49, REV. 0 

Area: Z Plant 

2607-Zl 

Septic Tank 

Current Operable Unit {OU) Assignment: 

Z Plant 
200-WA-1 

200-MG-1 

1958 to 1999 

Former OU Assignment: 

Service Dates: 

Category: Intermediate I 

Waste Site Location and Physical Description: Site 2607-Zl is an inactive septic system located west of 

the 2721-Z Building, southwest of the 234-5Z Facility (Figure 1). The septic system cons·ists of a tank, 

distribution box, and drain field . The 2607-Zl septic system, piping, and associated buildings are shown 

on Figures 2 and 3. The waste site boundaries in QMap are inconsistent with the boundaries shown on 

engineering drawings from 1959 through 1999 (H-2-23112, Outside Lines; H-2-80115, Civil Site Plan; 

H-2-44511, Area Map 200 West "Z" Plant Facilities, Sheet 87; and H-2-829506, Civil Alignment A & B 

Plan, Sheet 2) . Both boundaries are shown on Figure 1. It is assumed that the engineering drawings 

show the correct location. 

As shown on Figures 2 and 3, effluent was transported from the 234-5Z Annex via a 15.2 cm (6-in .) 

diameter transite pipe to the septic tank 30.48 m (100 ft) southwest of the building. Effluent was 

transported from the 232-Z and 2736-ZB buildings to the septic tank via a 10.2 cm (4-in.) diameter 

transite pipe. From the septic tank, effluent was distributed to thee drain pipes via the distribution box 

at the head (north end) of the drain field . 

Figure 4 shows construction details for the septic tank and drain field. The 2,839 L (750-gal) septic tank is 

reinforced concrete with an asphaltic seal. The drain field consists of three 30.48 m (100 ft) pipes spaced 

2.29 m (7 .5 ft) apart and buried 0.61 m (2 ft) in a gravel bed. The gravel bed is covered with asphalt 

treated roofing paper, untreated building paper, and backfil l. 

Waste Site Coordinates {estimated from engineering drawings): 

Location Easting Northing 
Drain field - NW Corner 566402 .04 135570.34 
Drain field - NE Corner 566406.66 135570.32 
Drain field - SW Corner 566401.90 135600.93 
Drain field - SE Corner 566406.52 135601.01 
Septic Tank - Center 135604.70 135604.70 

Waste Site Coordinates {estimated from QMap): 

Location Easting Northing 

NW Corner 566403.30 135605.30 

NE Corner 566408.74 135605.30 

SW Corner 566403.30 135595.80 

SE Corner 566408.74 135595.78 
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Site Dimensions: 

Septic Tank 

Site Length: 2.29 m (7 .5 ft) Site Depth: Bottom of tank 1.83 m (6 ft), 

Fluid level (below ground surface): 0.46 m (1.5 ft) 
Site Width: 1.07 m (3.5 ft) Cover Thickness : 0.16 m (0.5 ft) 

Site Area: 2.44 m2 (26.25 ft2) Capacity: 2,839 L (750 gal) 
Source: H-2-20938, Addition to the 234-5 Building 

Drain Field 

Site Length: 30.48 m (100 ft) 

Site Width: 4.57 m (15 ft) 

Site Area : 139.35 m2 (1,500 ft2) 

Source: H-2-20938 

Site Depth : 1.07 m (3 .5 ft) 

Cover Thickness: 0.46 m (1.5 ft) 

Related Site Structure(s): The 2607-Zl septic system is associated with the 234-5Z Annex and 

2736-ZB Building (WIDS [Waste Information Data System]) . Based on engineering drawings, the site is 

also with the 232-Z Building. 

Site Posting: Not available . 

Site History 

Release Summary: The 2607-Zl Septic Tank and associated drain field received sanitary waste from 

restrooms in the 234-5Z Building Annex and the 232-Z Building beginning in 1958. The 2736-ZB building 

restrooms were tied into the septic system when the building was constructed in 1981. In 1999, the 
2607-Zl septic system was replaced by a new regional system (2607-Wl) under project L-281. 

Volume/Mass Discharged: Unspecified volume of liquid (assumed to be sanitary sewage) . The septic 
system failed in the 1990s. Damage to the drain field laterals may have occurred when the ground 
surface over the drain field was used as a construction lay-down area. After the system failed, the tank 

was pumped weekly until it was decommissioned in 1999. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: The 2607-Zl Septic Tank and associated drain field accepted sanitary 

wastewater and septic waste from the 234-5Z, 232-Z, and 2736-ZB Buildings. 
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The tank was decommissioned in 1999 in accordar,ice with Washington Administrative Code 

246-272-18501, "Wastewater and Reclaimed Water Use Fees," "Abandonment." All septage inside the 

tank was removed and the empty tank was filled with a sand slurry. Per an agreement with the 

Washington State Department of Health, the septic system lids were left in place. The U.S. Department 

of Energy notified the Washington State Department of Health of the septic system abandonment 

(99-EAP-392) on July 8, 1999. 

No site characterization information is available for 2607-Zl. The site is not routinely surveyed or 

monitored. It should be noted that there has been confusion regarding analytical sampling at this site. 

Sample W99DC00114 was mistakenly associated with the septic tank (Curt Clement, November 22, 
2003, WIDS. However, the analysis date for this sample (September 21, 1999) is well after the tank was 

reportedly abandoned and filled with sand. It appears that this confusion occurred as a result of the new 

pump station associated with the new regional system having a name (pump station 2607-Zl) and 
location (Figure 5) similar to waste site 2607-Zl. 

Nature and Extent of Contamination: Insufficient data are available to evaluate shallow or intermediate 

depth soil contamination. 

References: 

99-EAP-392, 1999, "Notice of Septic System Abandonment" (letter to L.A. Brown, Washington State 

Department of Health, from J.E. Rasmussen, July 8), U.S. Department of Energy, Richland 
Operations Office, Richland, Washington. 

BHl-00175, 1995, Z Plant Aggregate Area Management Study Technical Baseline Report, Rev. 00, Bechtel 
Hanford, Inc., Richland, Washington. Available at: 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D198038137. 

DOE/RL-91-58, 1992, Z Plant Source Aggregate Area Management Study Report, Rev. 0, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. 

H-2-20938 (drawing), 1999, Addition to the 234-5 Building, Sh. 1, Rev. 1, General Electric Company, 
Richland, Washington. 

H-2-23112 (drawing), 1959, Outside Lines, Rev. 3, General Electric Company, Richland, Washington . 

H-2-44511 (drawing), 1983, Area Map 200 West "Z" Plant Facilities, Sh. 87, Rev. 6, Atlantic Richfield 

Hanford Company, Richland, Washington . 

H-2-80115 (drawing), 1995, Civil Site Plan, Rev. 4, Vitro Engineering Corporation, Richland, Washington. 

H-2-829506 (drawing), 1999, Civil Alignment A & 8 Plan, Sh. 2, Rev. 1, Fluor Daniel Northwest, Inc., 

Richland, Washington. 
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HNF-SD-LL-SP-001, 1998, 200 and 600 Areas Sanitary Wastewater Master Plan, Rev. 1, Fluor Daniel 

Northwest, Inc., Richland, Washington. 

WIDS General Summary Report for the 2607-Zl Waste Site. 

WAC 246-272-18501, "Wastewater and Reclaimed Water Use Fees," "Abandonment," Washington 

Administrative Code, Olympia, Washington. Available at: 

http:ljapps.leg.wa.gov/WAC/default.aspx?cite=246-272. 
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Figure 1. 2607-21 Waste Site Map 
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Site: 2607-21 Area: Z Plant Cate9.Q!}'_: Intermediate 
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Source: H-2-231 12, Outside Lines. 

ote: Produced from the best avai lable copy. 

Figure 2. Septic Tank, Drain Field, and Piping from 234-SZ and 232-Z 
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Site: 2607-Z1 Area: Z Plant Category: Intermediate 
 

 

Source: H-2-80115, Civil Site Plan. 
Note: Produced from the best available copy. 

Figure 3. Septic Tank, Drain Field, and Piping from 234-5Z, 232-Z, and 2736-ZB 
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Site: 2607-Z1 Area: Z Plant Category: Intermediate 
 

 

Source: H-2-20938, Addition to the 234-5 Building. 

Note: Produced from the best available copy. 

Figure 4. Septic Tank As-Built 
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Site: 2607-Z1 

Source: H-2-20938, Addition to the 234-5 Building. 

Note: Produced from the best available copy. 

Area: Z Plant 

Figure 5. Drain Field As-Built 
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Area: Z Plant 

Source: H-2-829506, Civil Alignment A & 8 Plan, Sheet 2. 

Note: Produced from the best avai lable copy. 

Category: Intermediate I 
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Figure 6. Pump Station 2607-Zl (Installed for Replacement System 2607-Wl) 
Located near the 2607-Zl Septic System Waste Site 
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I Site: UPR-200-W-23 Area: Z Plant I Category: Shallow - Surface Only I 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit {OU) Assignment: 

Former OU Assignment: 

Service Dates: 

200-W-23; Waste Box Fire at 234-5Z; UN-200-W-23 

Unplanned Release 
Z Plant 
200-WA-1 

200-MG-1 

1953 

Waste Site Location and Physical Description: A sketch included in HW-60807, Unconfined Underground 
Radioactive Waste and Contamination in the 200 Areas 1959, places 200-W-23 near the south wall of 

234-5Z, approximately 61 m (200 ft) north of the 291-Z Stack (Figures 1 and 2). A 1999 facility walk down 

could not locate this unplanned release site. The event occurred in June 1953. Following the release in 
1953, the contaminated area was covered with blacktop and posted with "DANGER-DO NOT EXCAVATE 

IN THIS AREA WITHOUT SWP PERMISSION" signs. During the 1980s, the 2734G building was built in the 

general vicinity of this Unplanned Release. It is possible the actual location is beneath the building. No 

reference drawings are available for this site . 

Waste Site Coordinates: 

E- 566494.9375 

Site Dimensions: 

Site Length : 5.3 m (17.4 ft) 
Site Width : 5.3 m (17.4 ft) 
Site Area: 27.9 m2 (300 ft2) 

Dimensions are approximate 

N- 135629.875 

Site Depth: Not specified 
Cover Thickness: Not specified 

Related Site Structure(s): The UPR-200-W-23 waste site is not currently associated with any other waste 
sites or site facilities . 

Site Posting: The approximate area is marked with a Waste Information Data System (WIDS) sign 
painted on the asphalt. 

Site History 

Release Summary: In June 1953, a fire in a waste box resulted in approximately 28 m2 (300 ft2) of 

ground contamination. The fire caused a spread of plutonium contamination with readings up to 

10,000 disintegrations per minute. 

Volume/Mass Discharged: Not specified. 
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Pore Volume Discharged: Unknown. 

Waste Inventory: Not available. 

Previous Site Characterization 

Site Characterization Summary: Characterization information is not available for this site. 

Nature and Extent of Contamination: 

Shallow (Oto 4.6 m [Oto 15 ft] belowground surface [bgs]) : Potential radiological contamination at the 
surface. 

References: 

HW-60807, 1959, Unconfined Underground Radioactive Waste and Contamination in the 200 Areas 

1959, Hanford Atomic Products Operation, Richland, Washington. Available at : 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081555H. 

WIDS General Summary Report for the UPR-200-W-23 Waste Site. 
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Figure 1. UPR-200-W-23 Waste Site Map 
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Sketch C, Drawing Reference 4. 

Figure 2. Approximate Location of 200-W-23 
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I Site: UPR-200-W-103 

Site Description 

Alternate Site Identification: 

Site Type: 

Facility/Geographic Area: 

Current Operable Unit (OU) Assignment: 

Former OU Assignment: 

Service Dates: 

Area: Z Plant I Category: Intermediate 

UN-216-W-13, 216-Z-18 Line Break, UN-326-W-13, UN-200-

W-103, Pipe Line Leak. 

Unplanned Release 
Z Plant (Plutonium Finishing Plant [PFP] Area) 

200-WA-1 

200-MG-2, 200-PW-1 

April 1971 

Waste Site Location and Physical Description: The UPR-200-W-103 waste site was an unplanned release 

(UPR) in April 1971 inside the Z Plant exclusion area. The UPR is approximately 1.8 m (6 ft) south and 
3.7 m (12 ft) west of the southwest corner of the 236-Z Building (Figure 1). The UPR occurred when the 

216-Z-18 Crib pipeline broke near the southwest corner of the 236-Z Building. An excavation of the area 

led to the discovery of a 7 .6 m (25 ft) long and 1.8 m (6 ft) wide contaminated area of soil. The site is 

covered by an unspecified amount of clean backfill. No reference drawings are available for this site, as 

it is an unplanned release. 

Waste Site Coordinates: 

Lon-566527 .187 43 

Site Dimensions: 

Site Length: 7.6 m (25.0 ft) 

Site Width: 1.8 m (6.0 ft) 

Site Area: 13.9 m2 (150.0 ft2) 

Lat-135589.32818 

Site Depth: 2.1 m (7 .0 ft) 

Cover Thickness: Not specified 

Related Site Structure(s): UPR-200-W-103 is associated with the 216-Z-18 Crib line (site code 

200-W-174-PL), the 234-5 Building, and the 236-Z Building. 

Site Posting: The UPR site is posted with Underground Radioactive Material Area (URMA) warning signs. 
Contamination still remains beneath the clean backfill. A Waste Identification Data System number sign 
inside the posted URMA area marks the estimated release point. 

Site History 

Release Summary: The pipeline break released an estimated 10 g (0.35 oz) of plutonium in liquid form, 

with gross alpha contamination in excess of 6 million dpm. A 2.1 m (7 ft) area was excavated around the 

line break, and approximately one hundred 55-gallon barrels of contaminated soil were removed and 

buried in the 200 West Area Plutonium "Storage for Recovery" Burial Ground. The site was covered with 

an unspecified amount of clean backfill following cleanup activities. However, a significant portion of the 

contaminated soil was left behind in the excavation after the site was backfilled . 200-W-174-PL carried 
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Plutonium Finishing Plant (PFP) process wastes from Buildings 242-Z and 234-SZ, described as aqueous 

and organic wastes containing carbon tetrachloride, tributyl phosphate, nitrate, americium, plutonium, 

and uranium. 

Volume Discharged: Unknown. 

Pore Volume Discharged: Unknown. 

Waste Inventory: Estimated 10 g (0.35 oz) of liquid plutonium. 

Previous Site Characterization 

Site Characterization Summary: No site characterization information is presented for this UPR. 

Nature and Extent of Contamination: The exact location of the release is unknown. Some contaminated 

soil has been removed, but it is likely that contaminated soil is still present at the site. 

References: 

Waste Information Data System General Summary Report for the UPR-200-W-103 Waste Site. 
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Figure 1. UPR-200-W-103 Waste Site Map 
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