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B1 Introduction 

This appendix contains an overview of supporting waste site information consisting of historical waste 
streams from operating faci lities, indications of historical groundwater effects, and a preliminary 

I 

screening of remedial technologies (Tables B-1 through B-7). 

Table B-1. T Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)8 Waste Site Comment 

Coating Removal NaOH 4,700 gal per Tank Farm This was an alkaline 
Waste (221T) NaNO3 1.5 metric tons of fuel waste stream. 

NaAlO2 

Na2SiO3 

NaNO2 

Metal Dissolution NO, To Stack Released to atmosphere. 
(221T) Xe 

h 

Metal Waste (221T) UNH 5,700 gal per Tank Farm This waste stream 

Fission products 1.5 metric tons of fuel contained most of the 
residual uranium from 

HNO3 the irradiated fuel. This 
H2SO4 was an acidic waste 

H3PQ4 stream that was made 
alkaline before transfer 

NaNO3 to the tank farm. 
NaOH 

Na2CO3 

First Cycle Waste CaPO4 4,700 gal per Tank Farm This acidic waste stream 
(221 T) Zr3(PO4)2 1.5 metric tons of fuel was made alkaline 

before transfer to the 
H3PO4 tank farm. 
HNO3 

BiPO4 

Fe2(SQ4)3 

Cr(NO3)3 

(NH4)2SO4 

(NH4)2SiF6 

NaNO3 

NH4NO3 

Pu(NO3)4 

Fission products 

NaOH 
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Table B-1. T Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)" Waste Site Comment 

Second Cycle H3PQ4 3,600 gal per Tank Farmb This acidic waste stream 
Waste (221T) HNO3 1.5 metric tons of fuel was made alkaline 

before transfer to the 
BiPO4 tank farm. As tank 
Fe2(SO4)3 farms became full , and 

Cr(NO3)3 tank space for waste was 
limited, this waste 

(NH4)2SO4 stream was di scharged 
(NH4)2SiF6 to selected cribs and 

NaNO3 
trenches. 

NH~O3 

Fission products 

NaOH 

Plutonium H3PO4 24,000 to From 1945 to This acidic waste stream 
Concentration HNO3 3 I ,000 L/day (6,340 to 1946, to was made alkaline 
Waste (224T) 8,200 gal/day) 216-T-3 before transfer to the 

LaF3 Reverse Well° settling tank and 
BiPO4 via 241-T-361 216-T-6 Crib. 

KOH Settling Tank 

Cr(NO3)3 After 1946, to 
216-T-6 Cribc 

NaNO3 via 241-T-361 

KNO3 Settling Tank 

HF 

KF 

H2C2O4.2H2O 

Mn(NO3)2 

NH4NQ3 

Pu(NO3)4 

Fission products 

NaOH 

Cell Drainage Any of the Not a routine release Tank Farm or, A high-suspended solid 
(221T and 224T) materials in the from 1945 to waste stream. 

waste streams 1946, to 
listed previously 216-T-3 
in thi s table Reverse Well° 

via 24 1-T-361 
Settling Tank 

After I 946, to 
216-T-6 Cribc 
via 241-T-361 
Settling Tank 
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Table 8-1 . T Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)" Waste Site Comment 

Cooling Water and Water About 26.8 mi ll ion L 216-T-4-l This waste stream could 
Steam Condensate (7.1 million gal/day) Pond/Swamp become radiologicall y 

via 207-T contaminated during 
Retention system upset/equipment 
Basin, then to fai lure episodes. The 
216-T-4-ID waste stream coul d be 
Ditch; later to held up in retention 
216-T-4-2 basis, but there was no 
Ditchd diversion capabi li ty. 

Chemical Sewer Any of the Not a routine release 216-T-4-1 
Waste (221T and nonradioactive Pond/Swamp 
224T) materials li sted via 207-T 

previously in this Retention 
table Basin, then to 

216-T-4-ID 
Ditch; later to 
216-T-4-2 
Ditchct 

222T Process Liquid waste About 1,000 to To 216-T-2 Reverse well estimated 
Control Laboratory containing any of 3,000 L/day (260 to Reverse Wel l to have received 2.6 Ci 
Waste the material s 800 gal/day) (1945 to 1950) of fi ssion products and 

listed previously and later to 600 mg of plutonium 
in thi s table 216-T-8 Crib per month for 

(1950 to 1951) approximately 
60 months; expect 
simi lar di scharge to crib 
for approxi mately 
12 months. 

a. Additional infonnation on release history for each 200-W A- I and 200-BC- I OU waste site can be found in Appendix D. 

b. The waste tank farms ( e.g. , 24 1 T, 24 ITX, and 241 TY) received high-level waste from T Plant; however, they are assigned 
to RCRA waste management areas and are not further assessed in this 200-WA- I and 200-BC- I OU Rl/FS. 

c. Waste sites 2 16-T-3 Reverse Well and 2 16-T-6 Crib are assigned to the 200-DY-I OU and are not furth er assessed in this 
200-W A- I and 200-BC-1 OU Rl/FS. 

d. Waste site 216-T-4-2 Ditch is ass igned to the 200-SW-2 OU and is not further assessed in this 200-WA-I and 
200-BC- I OU RI/FS. 

OU 

RCRA 

RI/FS 

UN H 

operable uni t 

Resource Conversalion and Recovery Act of 1976 

remedial investigation/feasibi li ty study 

uranyl nitrate hexahydrate 
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Table B-2. Z Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)" Waste Site Comment 

Plutonium Isolation La(NO3)2 Variable flow, Transferred to This waste stream 
Process Wastes KNO3 ranging from 400 to 231-W-151 Tank was primarily 
from 231Z Facility 

(NH4)2SO4 
43,000 L/day for pH adjustment composed of water 
(106 to 11 ,300 prior to discharge to jet effluent from the 

(NH4)2SO3 gal/day) cribs: process cell vacuum 

HNO3 • 216-Z-l0b (1945) system and 
evaporator/condenser 

H2SO4 • 216-Z-4(1945) overhead condensate 

H2O2 • 2 I 6-Z-5b streams. The waste 

NaNO3 (1945 to 1947) stream was acidic 
and was made 

KMnO4 • 216-Z-6 (1945) alkaline befo re 

Fission products • 216-Z-7 discharge to cribs. 

Pu(NO3)4 (1947 to 1967) Some of the waste 
was recycled back to 
plutonium 
concentration 
operations at 224T 
and 224B. 

Emergency Blower Water (steam Discharge only 216-Z-13 and 
Condensate condensate) when 216-Z-14 French 

steam-powered drains 
blowers were used 

Ventilation Water Discharge when 216-Z-15 French 
Evaporative Cooler evaporative cooler drain 
Condensate is in service 

23452 Complex Water Transferred to This waste stream 
Steam Condensate 207-Z Retention could become 
and Cooling Water Basin contaminated during 

upset conditions or 
equipment fa ilure. 

Metallurgy Water 216-Z-16 Crib The 216-Z-l 6 and 
Laboratory Waste Plutonium 216-Z-17 Crib 216-Z-17 Cribs 
Water received di scharge of 
(231 Z Facility) cooling water that 

had passed through 
the gloveboxes and 
hoods within 
23 lZ Facility. 

a. Additional infonnation on release history for each 200-WA- I and 200-BC- I OU waste site can be found in Appendix D. 

b. Waste si tes 216-Z-5 Crib and 216-Z-10 Reverse Well are assigned to the 200-PW-6 OU and are not assessed further in this 
200-WA-I and 200-BC-1 OU Rl/FS. 

OU operable unit 

Rl/FS remedial in vestigat ion/feas ibility study 
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Table B-3. U Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)" Waste Site Comment 

Cooling Water and Water 216-U-l 0 Pond via This stream could 
Steam Condensate 207-U Retention become 

Basin and 216-U-14 contaminated during 
Ditch periods of system 

Later, 216-U-16 upset or equipment 

Crib via 207-U failure. The 

Retention Basin 207-U Retention 
Basin offered 
ho ld-up capacity, but 
no diversion 
capability. 

271U and 224U Any of the Not a routine 216-U-10 Pond via 
Chemical Sewer nonradioactive discharge 207-U Retention 

chemicals used in Basin and 
the TBP process, 216-U-14 Ditch 
including the 
fo llowing: 

• HNO3 

• NaOH 

• Na2SO4 

• CaCO3 

• H2NSO3H 

• Fe(SO4) 
(NH4)2SO4.6H2O 

• TBP 

• NPH 
(kerosene-range 
hydrocarbons) 

Process Water Variable, ranged 216-U-8 Crib via This acidic waste 
Condensate from HNO3 from 1,000 to 270W stream was initially 
221U, 224U, and 132,000 L/day Neutralization Tank pH-adjusted to near 
224UA CaCO3 (260 to (1952 to 1960) neutral by passing 

F· 35,000 gal/day) 216-B-12 Cribb via through a limestone 

NO,- 270£ Neutralization bed prior to 

PQ4-3 Tankb (1952 to discharge to the 

1960) 216-U-8 and 
Na+ 216-B-12 Cribs. 
K+ 216-U-12 Crib Later, it was 

(1960 to 1988) di scharged in its TBP 
216-U-17 Crib via original acidic 

NPH 224-U-CNT condition to the 
(kerosene-range (1988 to 1994) 216-U-12 Crib. 
hydrocarbons) During fina l years of 
Fission products operation, the stream 

Uranium was again adjusted to 
near neutral pH 
before di scharge to 
the216-U-17 Crib. 
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Table B-3. U Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)• Waste Site Comment 

Solvent Cleanup Water Average discharge 216-U-l and A single release of 
Waste from 276U HNO3 8,000 L/day 216-U-2 Cribs via unrecoverable 

CaCO3 
(2 , I 00 gal/day) 241-U-361 Settling solvent was made to 

Tank the 216-U-15 
F· 216-U-15 Trench Trench. 

NOf 

PQ4·3 

Na+ 

K+ 

TBP 
NPH 
(kerosene-range 
hydrocarbons) 

Fission products 

Uranium 

Laboratory Waste The laboratory Totals of3.0E+05 L 216-U-4 Reverse Relatively low 
from 222U streams likely (7.9E+05 gal), Well (1947 to 1955) volumes. 

contained all process 5.45E+05 L 216-U-4A French 
constituents (1.44+05 gal), and drain 

3.3+04E+04 L (1955 to 1970) 
(8.7E+03 gal) 

216-U-4B 
(1960 to 1970) 

Cold Startup Waste Uranium recovery 216-U-5 and 
from 221U process chemicals 216-U-6 Trenches 

with unirradiated 
uranium and no 
fission products 

221 U High-Level Uranium recovery Returned to tank The volume of waste 
Uranium Recovery process chemicals, farms via the returned to the tank 
Waste bismuth phosphate 241-WR Vault farms was 

process chemicals, through approximately equal 
and fission products underground to the volume of 

pipelines uranium recovery 
process feedstock 
initially removed 
from the tanks. 

221 U Thorium Thorium recovery Returned to tank 
Recovery Waste process chemicals farms via the 

and fission products 241-WR Vault 
through 
underground 
pipelines 
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Table B-3. U Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume Receiving 
Waste Stream Composition (Rate or Total)" Waste Site Comment 

Ventilation System Ventilation air from 200-W-44 Sand 
Exhaust from 221 U 221U Facility filter and 291UI 

Stack 

a. Additional information on release history for each 200-WA- l and 200-BC- l OU waste site can be found in Appendix D 

b. 216-8-12 Crib and 207E Neutralization Tank are assigned to the 200-EA- I OU and are not further evaluated in this 
200-WA-1 and 200-BC-I OU RI/FS. 

OU operable unit 

RI/FS remed ial in vestigation/feasibility study 

TBP tributyl phosphate 

Table B-4. S Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume 
Waste Stream Composition (Rate or Total)* Receiving Waste Site Comment 

Cooling Water and Water About 1.9£+06 to Initially, 216-S-l 7 This stream became 
Steam Condensate 1.1 E+07 L/day Pond via 207-S grossly contaminated 

(5£+05 to Retention Basin during equipment 
2.9£+06 gal/day) Later, 216-S-5 Crib failure on numerous 

and 216-S-6 Crib via occasions, resulting 

207-S Retention Basin in contamination of 
the 207-S Retention 

Then to 216-S-16 Basin and 216-S- I 7 
Ditch and Pond with Pond. The 207-S 
diversion of Retention Basin 
off-normal flows to offered hold-up 
216-S-6 Crib capacity, but no 

diversion capability. 

When the 216-S-5 
and 216-S-6 Cribs 
were found to be 
unable to handle the 
stream flow, the 
216-S-5 Crib was 
abandoned . The 
stream was sent to 
the new 216-S-16 
Ditch and Pond with 
the 216-S-6 Crib 
maintained for 
diversion of 
contaminated water. 
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Table B-4. S Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume 
Waste Stream Composition (Rate or Total)* Receiving Waste Site Comment 

202S Chemical Any of the Not a routine 216-S-l 7 Pond via 
Sewer nonradioactive discharge 207-S Retention Basin 

chemicals used in Later, 216-S- l O Ditch 
theREDOX 
process, including 
the following: 

• HNO3 

• NaOH 

• Mn 

• NaNO2 

• NaNO3 

• ANN 

• Hexone 
(MIBK) 

• NaAlO2 

• Na2Cr201 

Process Condensate Water About 61 ,000 216-S-l and 216-S-2 These cribs were 
from 202S HNO3 L/day Cribs (1952 to 1956) used sequentially to 

NaOH 
(16,000 gal/day) 216-S-7 Crib receive process 

(1956to 1965) condensate fro m the 
Mn 202S Facility. 

216-S-9 Crib 
NaNO2 (1965 to 1969) 
NaNO3 

~ 216-S-23 Crib 
ANN (1969 to 1972) 

Hexone (MIBK) 

NaAIO2 

Fission products 

Uranium 

Solvent Cleanup Water About 700 L/day 216-S-1 3 Crib Waste was generated 
Waste from 276S HNO3 (180 gal/day) in batch process from 

NaOH 
cleanup of so lvent 
phase; about 

Mn 3,600 gal of waste 

NaNO2 per 10,000 ga l of 
solvent was 

NaNO3 processed. 
ANN 

Hexone (MIBK) 

NaAlO2 

Fission products 

Uranium 
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Table B-4. S Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume 
Waste Stream Composition (Rate or Total)* Receiving Waste Site Comment 

Combined Water 39,700 L/day 241-S Tank Farm This waste stream 
High-Level Waste HNO3 (10,500 gal/day) Later to 241 SX and included cladding 

NaOH 241SY Tank Farms removal waste, fuel 
dissolution waste, 

Mn and separation waste. 

NaNO2 The waste stream 
contained an average 

NaNO3 of23 .6 Ci/gal of 

ANN combined beta and 

Hexone (MIBK) gamma emitters and 
17 g/gal of 

NaAIO2 plutonium. 

Fission products 

Uranjum 

Laboratory Waste The laboratory 18,750 L/day 216-S-20 Crib via This waste stream is 
from 222S and streams likely (5 ,000 gal/day) 207-SL Retention suspected to be the 
300 Area contained all Basin source of 1,4-dioxane 

process detected in 
constituents. groundwater 

downgradient of the 
216-S-20 Crib. 

Acid Recovery Acid recovery About 27 L/day 216-S-22 Crib 
Waste from 293S waste was likely (7 gal/day) 

primarily nitric 
acid in water with 
some fission 
products. 

Steam Condensate Steam condensate 216-S-25 Crib The 216-S-25 Crib 
from 242T Waste occasionally also received 
Evaporator contaminated by groundwater 

tank waste remediation 
constituents and wastewater from 
fission products. initial response to 

uranium 
contamination near 
the 216-U-l and 
216-U-2 Cribs. 

Condensate Waste This stream likely 216-S-3 and 216-S-4 
Water from Tank contained water, Cribs 
Riser Condensers at tritium, some 
241 -S-101 and entrained fission 
241 -S-104 Tanks products, and 

other waste 
constituents. 
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Table B-4. S Plant Waste Streams and Disposition to Waste Sites in the Inner Area 

Volume 
Waste Stream Composition (Rate or Total)* Receiving Waste Site Comment 

Cold Startup Waste All of the 216-S-8 Trench 
from 222S nonradioactive (aqueous inorganic 

S Plant (REDOX) startup waste) 
process chemicals, 216-S-l 4 Trench 
with unirradiated (contamjnated organic 
uranium and no startup waste) 
fission products 

291 S Stack Flush Fission products, 216-S-12 Trench This site received a 
Wastewater water single discharge of 

wastewater used to 
flush the REDOX 
main stack in 1954. 

Equipment Steam condensate, 218-S-18 Pit The pit was exhumed 
Decontamination water, fission in 1972 and 
Wastewater products, and subsequentl y used to 

REDOX process bury contaminated 
chemicals surface soi l from near 

the 241S Tank Farm. 

Note: The waste tank farm s (e.g., 24 1 S, 24 1 SX, and 24 1 SY) received high- level waste from S Plant; however, they are 
assigned to RCRA waste management areas and are not further assessed in this 200-W A-I and 200-BC- I OU RJ/FS. 

* Additional infom1ation on re lease history for each 200-WA-I and 200-BC- I OU waste site can be found in Appendix D. 

ANN 

OU 

MlBK 

RCRA 

REDOX 

Rl/FS 

aluminum nitrate nonahydrate 

operab le unit 

methyl isobutyl ketone 

Resource Co11servatio11 and Recove,y Act of / 976 

Reduction-Oxidation (Plant) 

remedial investigation/feasibility study 

B-1 0 



OJ 
' .... .... 

Site Code 

200-E-14 

200-W- I 

200-W- 100-PL 

200-W- 104 

200-W- I 05-PL 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

200-E-14, 2 16-BC-20 I High-Level Tank BC Cribs and Underground Storage 
Siphon Tank, 2l6-B-201 , Waste Scavenging Trenches Tank 
!MUST 

200-W-I, REDOX Mud S Plant Operations S Plant Surface Contamination 
Pit West Vicinity Site 

200-W-100-PL; Encased U Plant Operations U P lant Pipeline 
Pipeline from 24 I-UX- 154 Vicinity 
to 241-SX-152 and 
241-S- I 5 I Diversion 
Boxes; Lines V762/4853, 
V503/4700 and 
V505/4701 

200-W-14, 2714U Facility, U Plant Operations U Plant Surface Contamination 
UO3 Storage Warehouse, Vicinity Site 
27 I 4U Foundation 

200-W- I 05-PL; Encased U Plant Operations U Plant Pipeline 
Lines V375 , V376, V382 , Vicinity 
4877, 4851 and 
4859/4703 , 4878, 4857, 
4876,4702,4701 , 4700, 
4855, 4854, 4860, 4853 ; 
Encased Transfer Line 
between 24 1-UX- 154 
Diversion Box and 
24 I-TX-155-Diversion 
Box and between 
24 1-UX-154 Diversion 
Box and 241 -WR Vault; 
Stubbed Lines V389/V839 

Waste 

Scavenged Tank Waste 
Supernatant 

Drilling Mud 

REDOX Neutralized 
Supernatant 

Potential contamination 
on foundation 

Supernatant and Process 
Waste from REDOX, 
PUREX, and U Plant 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Solid Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

0 
0 
m 
~ 
r 
' N 

0 .... 
0 
' .i,. 

<D 

::0 
m 
<: 
0 
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' ...... 

N 

Site Code 

200-W-106 

200-W-11 

200-W-1 2 

200-W-127 

200-W-128 

200-W-1 3 

200-W-136 

200-W-14 

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

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit 

200-W-106, Soil Not defined T Plant 
Contamination Area Vicinity 
Adjacent to 200-W-55 

200-W- I I , Concrete S Plant Operations S Plant 
Foundation South of Vicinity 
24 l-S, S-Farm Foundation 
and Dump Site 

200-W-1 2, 201-W Soil Not defined U Plant 
Mound and Plastic Pipe Vicinity 

200-W-1 27, Surface T Plant Operations T Plant 
Stabilized Area East of Vicinity 
UPR-200-W-29/ 
UPR-20.0-W-97 
(UN-2 16-W-5) 

200-W- l 28 , Underground Burial Ground T Plant 
Radioactive Material Area Operations Vicinity 
East of2 I 8-W-4A 

200-W-13 , 2713-WB Not defined T Plant 
Green Hut Complex Vicinity 

200-W-136 , Underground U Plant Operations U Plant 
Radioactive Area Vicinity 
including 222U Facility 
Foundation, Demolished 
203U Area and 
Contaminated Soi l 

200-W-14, 200 West Not defined T Plant 
Heavy Equipment Storage Vicinity 
Area 

Waste Site Type Waste 

Surface Contamination Shallow Contaminated 
Site Soil 

Surface Contamination Debris 
Site 

Surface Contamination Debris 
Site 

Surface Contamination Possible Leak from 
Site Underground Transfer 

Line 

Surface Contamination Contaminated Specks 
Site 

Surface Contamination Radiological- and 
Site Petroleum-Contaminated 

Soil 

Structures and Soil and Foundations 
Foundations contaminated by Process 

Waste 

Surface Contamination Petroleum-Contaminated 
Site Soi l 

Primary 
Source 
Types 

Solid Waste 

Solid Waste 

Solid Waste 

Liquid 
Process 
Waste 

Airborne 
Particulate 
Deposition 

Solid Waste 

Solid and 
Liquid 
Process 
Waste 

Solid Waste 

0 
0 
m ;u 
r 
' N 

0 ...... 
0 
1,.. 
<O 

::0 
m 
<: 
0 
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Site Code 

200-W-1 5 

200-W-1 92-PL 

200-W-193 -PL 

200-W-1 95-PL 

200-W-2 

200-W-2 1 

200-W-22 

200-W-23 I 

. ----- -- - ~---- - - - --

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

200-W- 15, S Plant Project S Plant Operations S Plant Cribs, Trenches, and 
W-087 Hexone Discovery Vicinity Pipe Leaks 

200-W-1 92-PL; U Plant U Plant Operations U Plant Pipeline 
Process Sewer; Pipeline Vicinity 
fro m 221 U, 222U and 
224U to the 207-U 
Retention Bas in 

200-W- 193-PL, Pipeline U Plant Operations U Plant Pipeline 
fro m 224U to 241 -U-36 1 Vicini ty 
Settling Tank 

200-W- 195-PL, Pipeline U Plant Operations U Plant Pipeline 
fro m U Plant to 2 16-U- I 7 Vicin ity 
Crib 

200-W-2, REDOX Berms S Plant Operations S Plant Surface Contamination 
West Vicini ty Site 

200-W-2 1, 204T 300 Area Operations T Plant Surface Contamination 
Unloading Station, T Plant Vicinity Site 
Waste Railcar Unloading 
Facility, Unloading 
Station I, and Unloading 
Station 2 

200-W-22, S Plant UNH S Plant Structures and 
203-S/204-S/205-S Cleanup Vicini ty Foundations 
Stabi lized Area 

200-W-23 I, Temporary 241 TY Tank Farm T Plant Septic Tank and Drain 
Fac ilities Construction Construction Vicini ty Field 
Trailer Septic Tank and 
Tile Field 

Waste 

Hexone Solvent 

Cooling Water/Steam 
Condensate/Chemical 
Sewer/Stormwater 

Solvent Cleanup Waste 
from 22 1U 

Acidic Process 
Condensate 

Disturbed Soil 

Conso lidated Liquid 
Waste from 340 Facility 

UNH Solutions, fon -
Exchange Regeneration 
Solutions 

Sanitary Waste and 
Poss ib le X-ray Fi lm 
Deve lopment Chemicals 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liqu id 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Solid Waste 

Liqu id 
Process 
Waste 

Liquid 
P rocess 
Waste 

Sanitary 
Wastewater 

0 
0 
m 
;iJ 
r 
' N 

0 ...... 
0 
' ~ 
co 

::0 
m 
~ 
0 



Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Code Site Name Operations Unit Waste Site Type 

200-W-237 200-W-23 7, Effluent Pond Not defined T Plant Surface Contamination 
South of T Plant Vicinity Site 

200-W-239 200-W-239, 21 IU and U Plant Operations U Plant Surface Contamination 
2 11 UA Potential Asbestos Vicinity Site 
in Soi l; Post Remediation 
URMA 

200-W-240 200-W-240, Contaminated Not defined S Plant Surface Contamination 
Rabbit Feces Area South Vicinity Site 
and West of272S 

200-W-241 200-W-24 I, Contaminated Not defined S Plant Surface Contamination 
Tumbleweed Fragment Vicinity Site 
Areas West of Cooper 
Ave. 

200-W-243 200-W-243 , Lead Slag Not defined U Plant Surface Contamination 
near 2727W A Sodium Vicinity Site 
Storage Facility 

200-W-244-PL 200-W-244-PL; Encased U Plant Operations U Plant Pipeline 
Pipelines from 221 U Vicinity 
Facility to 24 1-WR Vau lt; 
Line Numbers 4705 , 4707, 
4709, 4711 , 4861 , 4871 

200-W-248-PL 200-W-248-PL; Direct U Plant Operations U Plant Pipeline 
Buried lines from Vicinity 
241-UX- 154 to 
200-W-244-PL and 
24 1-WR Vault; Line 
Numbers 4866, 4976, and 
4977 

Waste 

Unknown 

Sodium hydroxide and 
reclaimed nitric acid 

Contaminated soil and 
rabbit droppings 

Contaminated soil and 
tumbleweed fragments 

Lead slag 

Uranium and Thorium 
Slurry Solutions from 
the Single-Shell Tanks 
and Neutralized Waste 
from the 221 U 
Extraction Process 

Not specified 

Primary 
Source 
Types 

Liquid Waste 

Liquid Waste 

Solid Waste 

Solid Waste 

Solid Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Site Code 

200-W-249 

200-W-42 

200-W-44 

200-W-51 

200-W-53 

200-W-54 

200-W-6 

200-W-63 

200-W-67 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

200-W-249, 2736ZB, and Z Plant Operations Z P lant Structures and 
2736ZC Concrete Slabs Vicinity Foundations 

200-W-42, U Plant U Plant Operations U Plant Cribs, Trenches, and 
Radioactive Process Sewer Vicinity Pipe Leaks 
from 221-U to 2.16-U-8 
and 216-U- l 2 Cribs, 
200-W-42-PL 

200-W-44; 200-W-234, U Plant Operations U Plant Structures and 
291 U Stack Sand Filter Vicinity Foundations 
and French Drain 

200-W-51 , Septic Tank Unknown S Plant Septic Tank 
(abandoned) Vicinity 

200-W-53 , 24 1 T Tank Farm T P lant Surface Contamination 
UPR-200-W-166, Operations Vicinity Site 
UN-216-W-31 

200-W-54, Contamination 241 SX Tank Farm S Plant Surface Contamination 
Migration from 241 SX Vicinity Site 
Tank Farm 

200-W-6, 200-W Painter 200 West T Plant Surface Contamination 
Shop Paint Solvent Operations Vicinity Site 
Disposal Area 

200-W-63, Contaminated Not defined T Plant Structures and 
Concrete Pad Vicinity Foundations 

200-W-67, Contaminated 24 1 U Tank Farm U Plant Surface Contamination 
Soi l at the Corner of Operations Vicinity Site 
Cooper and 16th Street 

Waste 

Soil and Foundations 
contaminated by Process 
Waste 

Process Condensate 
from 224U and 22 1 U 

Ventilation System 
Exhaust from 221 U 

Sanitary Waste 

Contaminated Specks 

Animal Feces, 
Contaminated Specks, 
and Contaminated Plants 

Paint Solvent 
Contaminated Soi l 

Contaminated Concrete 
Slab 

Contaminated Specks 

Prima ry 
Source 
Types 

Solid Waste 

Liquid 
Process 
Waste 

Venti lation 
System 
Exhaust 

Sanitary 
Wastewater 

Airborne 
Particulate 
Deposition 

Airborne 
Particulate 
Deposition 

Liquid 
Process 
Waste 

Solid Waste 

Airborne 
Particulate 
Deposition 
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Site Code 

200-W-71 

200-W-75 

200-W-77 

200-W-80 

200-W-81 

200-W-82 

200-W-83 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

200-W-71 , Undocumented Not defined U Plant Surface Contamination 
Trench, Undocumented Vicinity Site 
Burn Pit 

200-W-75, Radiological S Plant Operations S Plant Underground Storage 
Logging System (RLS) Vicinity Tank 
Calibration Silos 

200-W -77, Posted Not defined U Plant Surface Contamination 
Contamination Area East Vicinity Site 
of 2 16-U- I 4 Ditch 

200-W-80, Stabi lized Not defined T Plant Surface Contamination 
Contaminated Soil Area Vicinity Site 
Southwest of T Plant, 
Mound of Contami nated 
Soil Southwest ofT Plant 

200-W,-8 l , Contaminated Burial Ground T Plant Surface Contamination 
Tumbleweed Fragments Operations Vicinity Site 
along Railroad Track East 
of2 l8-W-3AE 

200-W-82; Risers East of 300 Area Operations T elant Structures and 
216-TY-201 and Vicinity Foundations 
216-T-26 , 216-T-27, and 
2 16-T-28 Cribs; Crib 
Un loading Station 

200-W-83, Contamination Not defined U Plant Surface Contamination 
Area North of 2727W Vicinity Site 

Waste 

Burned Debris 

Sealed Radioactive 
Sources in Soil-Filled 
Tank 

Contaminated Specks 
and Tumbleweeds 

Debris 

Contaminated Soil and 
Tumbleweeds 

Concrete and Pipe 
Risers Contaminated 
with Liquid Waste from 
340 Facil ity 

Contaminated Specks 

Primary 
Source 
Types 

Solid Waste 

Solid Waste 

Airborne 
Particulate 
Deposition 

Solid Waste 

Airborne 
Particulate 
Deposition 

Liquid 
Process 
Waste 

Airborne 
Particulate 
Deposition 
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Site Code 

200-W-84-PL 

200-W-85 

200-W-86 

200-W-87 

200-W-89 

200-W-9 

200-W-90 

200-W-92 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

200-W-84-PL; U Plant U Plant Operations U Plant Pipeline 
Chemical Process Sewer Vicinity 
to 216-U- 14 Ditch; VCP 
Process Sewer; 200-W-84 

200-W-85, Soil Not defined U Plant Surface Contamination 
Contamination Area East Vicinity Site 
of2727 W 

200-W-86 , Contamination Not defined U Plant Surface Contamination 
Area Around Light Pole Vicinity Site 

200-W-87, Unplanned Not defined U Plant Surface Contamination 
Release on Chemical Spur Vicinity Site 
Railroad Track Northwest 
of 221 U Plant 

200-W-89, 252U, U Plant U Plant Operations U Plant Surface Contamination 
Electrical Substation, Vicinity Site 
C8S 17 Substation, U-Cat 
Substation 

200-W-9, Project W291 T Plant Operations T Plant Cribs, Trenches and 
Excavation VCP Vicinity Pipe Leaks 
Contamination 

200-W-90, Underground 24 1 U Tank Farm T Plant Surface Contamination 
Radioactive Material Operations Vicinity Site 
Areas Posted Along 23rd 
Street in 200 West Area 

200-W-92, Contaminated Not defined T Plant Surface Contam ination 
Mound of Soi l and Debris, Vicinity Site 
Soi l Mound West of 
241 TY Tank Farm 

Waste 

Radioactive Process 
Sewer 

Contaminated Specks 

Contaminated Soil 

No Documented 
Re lease, Site is 
Erroneous 

Contaminated Specks on 
Equipment that No 
Longer Exists 

Leaking Process Sewer 
Contaminated Soil 

High-Level Tank Waste 

Debris and 
Contaminated Soil 

Prima ry 
Source 
Types 

Liquid 
Process 
Waste 

Airborne 
Particu late 
Deposition 

Airborne 
Particulate 
Deposition 

Solid Waste 

Airborne 
Particulate 
Deposition 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Solid Waste 
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Site Code 

207-S 

207-T 

207-U 

207-Z 

216-8-]4 

216-8-15 

216-8-16 

216-B-17 

216-8-18 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

207-S, REDOX Retention S Plant Operations S Plant Retention Basin 
Basin, 207-S Retention Vicinity 
Basin 

207-T, T Plant Retention T Plant Operations T Plant Retention Basin 
Basin, 207-T Retention Vicinity 
Basin 

207-U, 207-U Retention U Plant Operations U Plant Retention Basin 
Basin Vicinity 

207-Z, 207-Z Retention Plutonium Finishing Z Plant Retention Basin 
Basin, 24 J -Z Retention Plant Operations Vicinity 
Basin, 241-ZRB, 
241-Z-RB 

216-8-14, 216-BC-l Crib High-Level Tank BC Cribs and Process Waste Crib 
Waste Scavenging Trenches 

216-8-15 , 216-BC-2 Crib High-Level Tank BC Cribs and Process Waste Crib 
Waste Scavenging Trenches 

216-B- I 6, 216-BC-3 Crib High-Level Tank BC Cribs and Process Waste Crib 
Waste Scavenging Trenches 

216-B-17, 216-BC-4 Crib High-Level Tank BC Cribs and Process Waste Crib 
Waste Scavenging Trenches 

216-B-18, 216-BC-5 Crib High-Level Tank BC Cribs and Process Waste Crib 
Waste Scavenging Trenches 

Waste 

Cooling Water/Steam 
Condensate 

Cooling Water/Steam 
Condensate/Chemical 
Sewer 

Cooling Water/Steam 
Condensate/Chemical 
Sewer 

Cooling Water/Steam 
Condensate 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Primary . 
Source 
Types 

Process 
Waste Water 

Process 
Waste Water 

Process 
Waste Water 

Process 
Waste Water 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Site Code 

216-8- 19 

216-B-20 

2 16-8-21 

216-8-22 

216-8-23 

216-8-24 

216-8-25 

216-8-26 

216-8-27 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

216-8-19, 2 16-BC-6 Crib High-Level Tank BC Cribs and Process Waste Crib 
Waste Scavenging Trenches 

216-8-20, 216-BC-7 High-Leve l Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-B-20Trench Waste Scavenging Trenches Pipe Leaks 

2 16-8-2 1, 216-BC-8 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-8 -21 Trench Waste Scavenging Trenches Pipe Leaks 

216-8-22, 216-BC-9 High-Leve l Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-B-22Trench Waste Scavenging Trenches Pipe Leaks 

216-8-23 , 216-BC-10 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-8-23 Trench Waste Scavenging Trenches Pipe Leaks 

2 16-8-24, 2 16-BC- I I High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-8-24 Trench Waste Scavenging Trenches Pipe Leaks 

216-8-25 , 216-BC-12 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-8-25 Trench Waste Scavenging Trenches Pipe Leaks 

216-8-26, 216-BC-13 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 2l6-B-26Trench Waste Scavenging Trenches Pipe Leaks 

216-8-27, 2 16-BC-14 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-8-27 Trench Waste Scavenging Trenches Pipe Leaks 

Waste 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Site Code 

2 16-B-28 

216-B-29 

2 16-B-30 

2 16-B-3 I 

216-B-32 

216-B-33 

2 16-B-34 

216-B-52 

216-B-53A 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

2 16-B-28, 216-BC- l 5 H igh- Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 2 16-B-28 Trench Waste Scavenging Trenches Pipe Leaks 

2 16-B-29, 216-BC-1 6 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench Waste Scavenging Trenches Pipe Leaks 

2 16-B-30, 2 16-BC- l 7 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 2 16-B-30 Trench Waste Scavengi ng Trenches Pipe Leaks 

2 16-B-3 1, 216-BC-l 8 High-Leve l Tank BC Cribs and Cribs, Trenches, and 
T rench, 2 16-B-3 l Trench Waste Scavenging Trenches Pipe Leaks 

2 16-B-32, 216-BC-1 9 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 2 16-B-32 Trench Waste Scavenging Trenches Pipe Leaks 

2 16-B-33 , 2 16-BC-20 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 2 16-B-33 Trench Waste Scavenging Trenches Pipe Leaks 

2 16-B-34, 2 I 6-BC-2 1 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench Waste Scavenging Trenches Pipe Leaks 

2 16-B-52, 216-B-52 High-Level Tank BC Cribs and Cribs, Trenches, and 
Trench, 216-BC-22 Waste Scavenging Trenches Pipe Leaks 

216-B-53A, 216-B-53 A 300 Area BC Cribs and Cribs, Trenches, and 
Trench, PRTR Trench Laboratory, R&D Trenches Pipe Leaks 

Waste 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Scavenged Tank Waste 
Supernatant 

Accumulated Waste 
fro m 304 Faci lity 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

L iquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liqu id 
Process 
Waste 

Liqu id 
Process 
Waste 

Liquid 
Process 
Waste 

L iqu id 
Process 
Waste 

Liquid 
P rocess 
Waste 

Liquid 
Process 
Waste 
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Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Code Site Name Operations Unit Waste Site Type 

2 I 6-B-53B 2 16-B-53 B, 216-B-53 300 Area Reactor BC Cribs and Cribs, Trenches, and 
Trench, 216-B-53B Operations Trenches Pipe Leaks 
Trench 

216-B-54 216-B-54,216-B-54 300 Area BC Cribs and Cribs, Trenches, and 
Trench Laboratory, R&D Trenches Pipe Leaks 

2 16-B-58 2 16-B-58, 2 16-B-58 300 Area BC Cribs and Cribs, Trenches, and 
Trench, 216-B-59 Crib Laboratory, R&D Trenches Pipe Leaks 

2 16-S-1 &2 2 16-S- l &2, 2 16-S-5 Crib, S Plant Operations S Plant Process Waste Crib 

OJ 
2 16-S-1 &2 Vicinity 

I 
N .... 

2 16-S-1 2 2 16-S-1 2, UPR-200-W-30, S Plant Operations S Plant Cribs, Trenches, and 
29 1-S Stack Wash Sump, Vicinity Pipe Leaks 
REDOX Stack Flush 
Trench 

2 16-S-14 2 16-S-14, Buried S Plant Operations S Plant Cribs, Trenches, and 
Contaminated Hexone, Vicinity Pipe Leaks 
Cold Organic Trench or 
Grave, 2 16-S-4 Burial 
Contam inated Hexone 

2 16-S-l 8 2 16-S-1 8, 24 1-SX Steam S Plant Operations S Plant Cribs, Trenches, and 
Cleaning Pit, 2 16-S- I 4 Vicinity Pipe Leaks 
Steam Clean ing Pit 

2 16-S-20 2 16-S-20, 2 16-SL- I &2 222-S Laboratory S Plant Process Waste Crib 
Crib, 2 16-SL-2 Operation and Vicinity 

300 Area 

Waste 

PRTR Decontamination 
Solution 

Accumulated Waste 
from 304 Facility 

Acc umulated Waste 
fro m 304 Facility 

Process Condensate and 
Cell Drainage 

Exhaust Stack Flush 
Water 

Spent Hexone Solvent 

Vehicl e 
Decontamination Water 

Liquid Waste from 
Analytica l Laboratory 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Process 
Waste Water 

Liquid 
Process 
Waste 

Process 
Waste Water 

Liquid 
Process 
Waste 
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Site Code 

216-S-22 

216-S-23 

216-S-25 

216-S-4 

216-S-5 

216-S-6 

216-S-7 

216-S-8 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

216-S-22, 216-S-22 Crib 293S Facility Acid S Plant Cribs, Trenches, and 
Recovery Vicinity Pipe Leaks 

216-S-23 Crib S Plant Operations S Plant Process Waste Crib 
Vicinity 

2 16-S-25 Crib S Plant Operations S Plant Process Waste Crib 
Vicinity 

2 16-S-4, 216-S-7, 216-S-4 241-S Tank Farm S Plant Injection Wells and 
Sump or Crib, Tank Vapor Vicinity French Drains 
UN-216-W-I Condensation 

216-S-5 , 216-S-5 S Plant Operations S Plant Cooling Water/Steam 
Cavern I, 216-S-6 Crib, Vicinity Condensate/Chemical 
216-S-9 (see subsites) Sewer, Cribs, and 

Ditches 

2 16-S-6, 216-S-6 S Plant Operations S Plant Cooling Water/Steam 
Cavern 2, 216-S-5 Crib, Vicinity Condensate/Chemical 
2 l 6-S-13 Crib Sewer, Cribs, and 

Ditches 

216-S-7, 216-S-7 Crib, S Plant Operations S Plant Process Waste Crib 
2 16-S-1 5 Vicinity 

216-S-8, Cold Aqueous S Plant Operations S Plant Cribs, Trenches, and 
Trench, Co ld Aqueous Vicinity Pipe Leaks 
Crib, 216-S-3, 
Unirradiated Urani um 
Waste Trench, Cold 
Aqueous Grave 

Waste 

Liquid Waste from 
Recovered Nitric Acid 
and Sodium Hydroxide 

Process Condensate and 
Cell Drainage 

Process Condensate and 
Effluent 

Tank Farm Vapor 
Condensate 

Contaminated Cooling 
Water and Steam 
Condensate 

Contaminated Cooling 
Water and Steam 
Condensate 

Process Condensate and 
Cell Drainage 

Startup Waste and 
Unirradiated Uranium 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Process 
Waste Water 

Process 
Waste Water 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Site Code 

216-SX-2 

216-T-I0 

216-T-1 I 

216-T- 12 

216-T-13 

216-T-2 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operationa l 

Site Name Operations Unit Waste Site Type 

216-SX-2, 216-SX-2 Crib 241-SX Tank Farm S Plant Cribs, Trenches, and 
Operations Vicinity Pipe Leaks 

216-T- I0, Equipment T Plant Cribs, Trenches, and 
Decontamination Decontamination Vicinity Pipe Leaks 
Trenches, Equipment 
Decontamination Area 

216-T- I I, Equipment T Plant Cribs, Trenches, and 
Decontamination Decontamination Vicinity Pipe Leaks 
Trenches, Equipment 
Decontamination Area 

2 16-T- 12, 207-T Sludge T Plant Operations T Plant Cribs, Trenches, and 
Grave, 207-T Sludge Pit, Vicinity Pipe Leaks 
216-T-l 1 

216-T-13 , 269-W Eq uipment T Plant Cribs, Trenches, and 
Regulated Garage, 269-W Decontamination Vicinity Pipe Leaks 
Decontamination Pit or 
Trench, 2 16-T- I 2, 269-W 
Regul ated Garage 
Decontamination Pit 

216-T-2, 222-T-I I0 Dry 222T Process T Plant Injection Wells and 
Well, 222-T Reverse Well Control Laboratory Vicinity French Drains 

Waste 

Air Compressor 
Condensate/Blow Down 

Vehicle 
Decontamination Water 

Vehicle 
Decontamination Water 

Sludge from Bottom of 
207-T Retention Basin 

Vehicle 
Decontamination Water 

Analytica l Laboratory 
Waste 

Primary 
Source 
Types 

Process 
Waste Water 

Process 
Waste Water 

Process 
Waste Water 

Solid Waste 

Process 
Waste Water 

Liquid 
Process 
Waste 
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Site Code 

216-T-20 

216-T-27 

216-T-28 

216-T-29 

2 16-T-31 

216-T-33 

216-T-34 

2 16-T-35 

216-T-36 

Table B-5. 20O-WA-1 and 2OO-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

216-T-20, 216-TX-2, Uranium Recovery T Plant Cribs, Trenches, and 
216-T-20 Crib, Operations Vicinity Pipe Leaks 
241-TX-155 Contaminated 
Acid Grave 

216-T-27, 216-TY-2 300 Area Operations T Plant Process Waste Crib 
Cavern, 216-TY -2 Crib, Vicinity 
216-TX-2 Cavern, 
216-TX-2 Crib 

216-T-28, 2 16-TY-3 300 Area Operations T Plant Process Waste Crib 
Cavern, 216-TY-3 Crib, Vicinity 
216-TX-3 Cavern, 
216-TX-3 Crib 

216-T-29, 291-T Sand T Plant Operations T Plant Injection Wells and 
Filter Sewer, 216-T-29 Vicinity French drains 
French Drain 

216-T-3 I, 216-T-3 I 24 1 TX Tank Farm T Plant injection Wells and 
French Drain Operations Vicinity French Drains 

216-T-33 , 216-T-33 Crib 2706T Equipment T Plant Cribs, Trenches, and 
Decontamination Vicinity Pipe Leaks 

216-T-34, 216-T-34 Crib 300 Area Operations T Plant Process Waste Crib 
Vicinity 

216-T-35 , 216-T-35 Crib 300 Area Operations T Plant Process Waste Crib 
Vicinity 

216-T-36 Crib T Plant/U Plant/ T Plant Cribs, Trenches, and 
2706T Operations Vicinity Pipe Leaks 

Waste 

Contaminated 60% 
Nitric Acid 

Consolidated Liquid 
. Waste from 340 Facility 

Consolidated Liquid 
Waste from 340 Facility 

221 T Ventilation System 
Condensate 

Contaminated Steam 
Condensate 

Equipment 
Decontamination Water 

Consolidated Liquid 
Waste from 340 Facility 

Consolidated Liquid 
Waste from 340 Facility 

Decontamination 
Solutions from T Plant/ 
U Plant/2706T 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Process 
Waste Water 

Process 
Waste Water 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

0 
0 
m 
;o 
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OJ 
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Site Code 

2 I 6-T-4-ID 

216-T-8 

216-T-9 

216-U- 1&2 

2 16-U- 12 

2 16-U-l 3 

2 16-U-1 4 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

2 16-T-4-ID, 2 16-T-4 T Plant T Plant Cooling Water/Steam 
Ditch, 216-T-4 Swamp Operations/242T Vicinity Condensate/Chemica l 

Evaporator Sewer, Cribs, and 
Ditches 

2 16-T-8, 222-T-1 &2 Cribs 222T Process T Plant Cribs, Trenches, and 
Contro l Laboratory Vicinity Pipe Leaks 

2 16-T-9, Decontaminatio n Equi pment T Plant Cribs, Trenches, and 
Trenches, Equipment Decontamination Vicinity Pipe Leaks 
Decontamination Area 

216-U-1&2, 361-WR U Plant Operations U Plant Process Waste Crib 
(Cri b 2), Vicinity 
2 16-U-3, 2 16-UR I &2 
Cribs, 
2 16-U-1 &2, 2 16-U- 1, 
2 16-U-2 

2 16-U-1 2, 2 16-U-1 2 Crib U Plant Operations U Plant Process Waste Crib 
Vicinity 

2 16-U-1 3, 216-U-1 3 U Plant Operations U Plant Cribs, Trenches, and 
Cribs, 2 16-U-1 3, Vehicle Vicinity Pipe Leaks 
Steam Cleaning Pit 

2 16-U-14, 2 16-U-14 U Plant Operations U Plant Cooling Water/Steam 
Ditch, Laundry Ditch Vicinity Condensate/Chemical 

Sewer, Cribs, and 
Ditches 

Waste 

Cooling Water/Steam 
Condensate/Chemica l 
Sewer 

Analytica l Laboratory 
Waste 

Vehicle 
Decontamination Water 

Solvent Cleanup Waste 
from 22 1 U 

Ac idic Process 
Condensate from 224U 

Vehicle 
Decontamination Water 

Cooling Water/Steam 
Condensate/Chemica l 
Sewer 

Primary 
Source 
Types 

Process 
Waste Water 

Liquid 
Process 
Waste 

Process 
Waste Water 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Process 
Waste Water 

Process 
Waste Water 

CJ 
0 
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Site Code 

216-U-15 

216-U-16 

216-U-17 

216-U-3 

216-U-4 

216-U-4A 

216-U-4B 

216-U-5 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

2 16-U-15 , UN-216-W-10, U Plant Operations U Plant Cribs, Trenches, and 
388-U Tank Dumping, Vicinity Pipe Leaks 
UPR-200-W-l25 , 
UN-200-W-1 58, U-152 
Interface Crud Burial 

216-U-16, U03 Crib U Plant Operations U Plant Cooling Water/Steam 
Vicinity Condensate/Chemical 

Sewer, Cribs, and 
Ditches 

216-U-l7, 216-U-17 Crib U Plant Operations U Plant Cribs, Trenches, and 
Vicinity Pipe Leaks 

216-U-3, 216-U-1 I, 241 U Tank Farm U Plant Injection Wells and 
216-U-3 French Drain Operations Vicinity French Drains 

2 16-U-4, 222-U Dry Well, 222U Process U Plant Injection Wells and 
222-U-I IO Dry Well, Control Laboratory Vicinity French Drains 
216-U-2, 2 l 6-U-4 Dry 
Well 

2 I 6-U-4A, 216-U-4 222U Process U Plant Injection Wells and 
Reverse Well Replacement Control Laboratory Vicinity French Drains 
French Drain , 216-U-4 
Dry Well 

216-U-4B, 216-U-48 Dry 222U Process U Plant Injection Wells and 
Well , Control Laboratory Vicinity French Drains 
2 16-U-4B French Drain 

2 16-U-5, 216-U-4, 221U U Plant Startup U Plant Process Waste Crib 
Cold U Trench #2 Vicinity 

Waste 

Contaminated Off-Spec 
TSP/Kerosene Solvent 

Cooling Water/Steam 
Condensate/Chemical 
Sewer 

Neutralized Process 
Condensate from 224U 

Tank Farm Vapor 
Condensate 

Ana lytical Laboratory 
Waste 

Analytical Laboratory 
Waste 

Analytical Laboratory 
Waste 

TBP Process Cold 
Startup with 
Unirradiated Uranium 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Process 
Waste Water 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liq uid 
Process 
Waste 

0 
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Site Code 

2 16-U-6 

2 16-U-7 

2 16-U-8 

2 16-2 -1 3 

2 16-2 -1 4 

2 16-2 -1 5 

2 16-2 -1 6 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

2 16-U-6, U Faci li ty U Plant Startup U Plant Process Waste Crib 
Un irradiated Uranium Vicinity 
Waste Trench, 22 1 U Cold 
U Trench, 2 16-U Cold U 
Trench I , 2 16-U-5 , 22 1 U 
Cold U Grave I 

2 16-U-7, 22 1 U Counti ng U Plant Operations U Plant Injection Well s and 
Box French Dra in, 22 1 U Vic in ity French Drains 
Vessel Vent Blower Pit 
French Drain 

2 16-U-8, 2 16-WR-l ,2,3 U Plant Operations U Plant Process Waste Crib 
Cribs, 2 16-U-9 Vicini ty 

2 16-2 -1 3, 234-5 Dry Well 2 Plant Operations 2 Plant French Drain 
# 1, 216-2 -1 3 Dry Well , Vicinity 
Miscell aneous Stream 
#26 1, 2 16-2 -1 3 A and B 

2 16-2 -1 4, 234-5 Dry Well 2 Plant Operations 2 Plant French Drain 
#2, 2 16-2- 14 Dry Well , Vicinity 
Miscell aneous Stream 
#262, 2 16-2 -1 4 A and B 

2 16-2 -1 5, 234-5 Dry Well 2 Plant Operations 2 Plant French Drain 
#3, 2 16-2 -1 5 Dry We ll, Vicinity 
M iscell aneous Stream 
#263 

2 16-2 -1 6 Crib 23 12 Meta llurgical 2 Plant Process Waste Crib 
Lab Operations Vicinity 

Waste 

TBP Process Co ld 
· Startup with 
Unirradi ated Uranium 

Acidic Process 
Condensate 

Neutralized Process 
Condensate from 224U 
and 22 1U 

Cooling water and steam 
condensate fro m 29 12 
ET-8 exhaust fa n turbine 
and S-1 3 and S-1 4 
coo lers 

Cooling water and steam 
condensate fro m 29 12 
ET-9 exhaust fa n turbine 
and floor drains 

Condensate drai nage 
fro m 29 12 Faci lity S-1 2 
Evaporator Cooler 

Plutonium-
Contaminated 
Wastewater 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Site Code 

216-Z-17 

216-Z-4 

216-Z-6 

216-Z-7 

218-W-8 

218-W-9 

Table 8-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

216-Z-17, 216-Z-17 Ditch 231 Z Meta llurgical Z Plant Process Waste Crib 
Lab Operations Vicinity 

216-Z-4, 231-W-3 Pit, 231 Z Plutonium Z Plant Cribs, Trenches, and 
231-W-3 Sump, 231-W-3 Isolation Operations Vicinity Pipe Leaks 
Crib, 216-Z-3, 216-Z-4 
Crib 

216-Z-6, 231 -W-4 Crib, 23 lZ Plutonium Z Plant Cribs, Trenches, and 
231-Z-6, Isolation Operations Vicinity Pipe Leaks 
216-W-4, 231-W Crib, 
216-Z-4, 
216-Z-6 & 6A Crib 

216-Z-7, 231-W Crib, 23 1 Z Plutonium Z Plant Process Waste Crib 
23 1-W Trench, 216-Z-6 Isolation Operations Vicinity 

2 18-W-8, 222T Vault 222T Process T Plant Underground Storage 
Control Laboratory Vicinity Tank 

218-W-9, Dry Waste S Plant Operations S Plant Surface Contamination 
Burial Ground No. 9, Vicinity Site 
Non-TRU Dry Waste 
No. 009 

Waste 

Plutonium-
Contaminated 
Wastewater 

Neutralized Evaporator 
Condensate and Vacuum 
Jet Water 

Neutralized Evaporator 
Condensate and Vacuum 
Jet Water 

Neutralized Evaporator 
Condensate and Vacuum 
Jet Water 

Radioactive Solid and 
Containerized Liquid 
Wastes 

Shallow Debris and 
Process Condensate 
from Crib Pipeline Leak 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Solid Waste 

Solid Waste 
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Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Code Site Name Operations Unit Waste Site Type 

231-W-151 231-W-151 , 231 -W-15 I 231 Z Plutonium ZPlant Underground Storage 
Vault, Isolation Operations Vicinity Tank 
231-W-151-001 (Tank), 
23 1-W-151-002 (Tank), 
231-W-l5I Sump, 
23 l-Z- 151 Sump, IMUST, 
Inactive Miscellaneous 
Underground Storage 
Tank (see subsites) 

232-Z 232Z, 232Z Facility Z Plant Operations Z P lant Structures and 
Foundation, 232Z Vicinity Foundations 
Incineration Facility, 232Z 

co 
' 

Incinerator, 232Z Waste 
N 
CD 

24I-T-361 241-T-361, 24I-T-361 T Plant Operations T Plant Underground Storage 
Settling Tank, Vicinity Tank 
361-T-Tank, IMUST, 

24 1-U-36 I 241-U-36 1, 241-U-36 I U Plant Operations U Plant Undergrou nd Storage 
Settling Tank, Vicinity Tank 
361-U-T ANK, IMUST, 
Inactive Misce llaneous 
Underground Storage 
Tank 

Waste 

Acidic Evaporator 
Condensate and Vacuum 
Jet Water 

Soil and Foundations 
contaminated by Process 
Waste 

Precipitated Radioactive 
Process Waste Solids 

Precipitated Rad ioactive 
Process Waste Solids 

Prima ry 
Source 
Types 

Liquid 
Process 
Waste 

Solid and 
Liquid 
Process 
Waste 

Solid Waste 

Solid Waste 
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Site Code 

241-UX-1 54 

24 I-UX-302A 

Table 8-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

241-UX-154, 241-UX-154 U Plant Operations U Plant Structures and 
Diversion Box Vicini ty Foundations 

24 I-UX-302A, U Plant Operations U Plant Underground Storage 
241-UX-302A Catch Vicini ty Tank 
Tank, 24 I-UX-302 Catch 
Tank, 24 I-UX-302, Lines 
V3 80 and V3 81 

Waste 

U Plant Recovery and 
Scavenging Waste 
(URP) 

Infiltration ofrain and 
snow melt from pipeline 
encasements 

infiltration from 
241-UX-l 54 pipe and 
nozzle pit 

U Plant exhaust stack 
drainage 

Drainage fro m 
24 I-UX-302A Catch 
Tank 

U Plant Recovery & 
Scavenging Waste 
(URP) 

Infiltration ofrain and 
snow melt from 
241-UX-154 Diversion 
Box and pipeline 
encasement 

U Plant exhaust stack 
drainage 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Code Site Name Operations Unit Waste Site Type 

24 1-WR Vault 24 1-WR VAU LT; U Plant Operations U Plant Structures and 
241-WR Vault {Tanks-00 I Vicinity Foundations 
Through -009); 
241-WR-0I Thru 09; 
244-WR 

Vault; 296U6 Stack: 
!MUST; Inactive 
Misce llaneous 
Underground Storage 
Tank; 24 IWR 

24 1-WR Diversion Statio n 
Vault 

OJ 
I 

vJ 2607-W3 2607-W3 22 1T, 222T, 224T T Plant Septic Tank and Dra in ..... 
and 271 T Faciliti es Vicinity Field 

2607-W4 2607-W4, T Plant Septic 22 1 T Head End T Plant Septic Tank and Drain 
Tank and Dra in Field Addition Vicinity Field 

2607-WS 2607-WS, Septic Tank and U Plant fac ilities U Plant Septic Tank and Drain 
Drain Fie ld Vicinity Field 

2607-W 7 2607-W7, Septic Tank 22 1 U Facil ity U Plant Septic Tank and Drain 
Vicinity Field 

2607-WS 2607-WS 23 1Z Facility Z Plant Septic Tank and Drain 
Operations Vicinity Field 

2607-WC 2607-WC 242S and 272S S Plant Septic Tank and Drain 
Faciliti es Vicini ty F ie ld 

2607-WZ 2607-WZ 24 1 SX Tank Farm S Plant Septic Tank and Drain 
Vic inity Field 

Waste 

Uranium and Thorium 
Slurry Solutions from 
the Sing le-Shell Tanks 
and Neutra lized Waste 
fro m the 22 1 U 
Extraction Process 

Sanitary Waste 

Sanitary Waste 

Sanitary Waste 

Sanitary Waste 

Sanitary Waste 

Sanitary Waste 

Sanitary Waste 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Sanitary 
Wastewater 

Sanitary 
Wastewater 

Sanitary 
Wastewater 

0 
0 
m 
;ti 
r 

I 
N 
0 ..... 
0 

.h 
<D 

;:o 
m 
:< 
0 



OJ 
I w 

N 

Site Code 

2607-Z 

2607-ZI 

270-W 

600-70 

600-284-PL 

Table 8-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

2607-Z 2345Z, 2704Z, Z Plant Septic Tank and Drain 
270Z, 236Z, 292Z, Vicinity Field 
270 IZ, 270 IZA, 
and the 270 I ZB 
Facilities 

2607-Z I, Septic Tank and 2345Z Facility Z Plant Septic Tank and Drain 
Drain Field Annex and 2736ZB Vicinity Field 

270W, 270W Tank, 270W U Plant Operations U Plant Underground Storage 
Neutralization Tank, Vicinity Tank 
IMUST 

600-70, SWMU 2- S Plant Construction S Plant Surface Contamination 
Miscellaneous Solid Waste Vicinity Site 

600-284-PL, 600-284-PL U Plant Operations U Plant Pipeline 
Cross-site Transfer Line, Vicinity 
V360, V361 , V362, V363 , 
V364, V366 

Waste 

Sanitary Waste 

Sanitary Waste 

Acidic Process 
Condensate from 224U 

Shallow Debris 

Dissolved metal waste 
(bismuth phosphate 
process) 

Recovery waste (tributy l 
phosphate process) 

REDOX supernates 

Depleted wastes to the 
200 West Area for waste 
evaporation 

Other miscellaneous 
cross-site transfers 
(specific information not 
located) 

Primary 
Source 
Types 

Sanitary 
Wastewater 

Sanitary 
Wastewater 

Liquid 
Process 
Waste 

Solid Waste 

Liquid 
Process 
Waste 
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Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Code Site Name Operations Unit Waste Site Type 

UPR-200-W- l0 1 UPR-200-W-101 , U Plant Operations U Plant Surface Contaminat ion 
UN-2 16-W-9, Vicinity Site 
22 1 U Acid Spill R-1 
through R-9, 
UN-200-W-I0I 

UPR-200-W-103 lJPR-200-W-103, 236Z Faci lity Z Plant Cribs Trenches, and 
2 16-Z-18 Line Break, Operations Vicinity Pipe Leaks 
UN-2 16-W-1 3, 
UN-200-W-103, Pipe Line 
Leak 

UPR-200-W- 1 I I UPR-200-W-111 , Sludge U Plant Operations U Plant Cribs, Trenches, and 

OJ Trench at 207-U, Vicinity Pipe Leaks 
' <,.) UN-2 16-W-2 I 

<,.) 

UPR-200-W-l 12 UPR-200-W- 11 2, Sludge U Plant Operations U Plant Cribs, Trenches, and 
Trench at 207-U, Vicinity Pipe Leaks 
UN-2 16-W-22 

UPR-200-W-l 16 UPR-200-W-116, 203S UNH S Plant Surface Contamination 
UN-2 16-W-26, Ground Operations Vicinity Site 
Contamination North of 
202S, UN-200-W-11 6 

UPR-200-W-l 17 UPR-200-W-l 17, Rail road U Plant Operations U Plant Surface Contamination 
Track Contamination, Vicinity Site 
22 1 U Railroad Cut 
Contamination, 
UN-2 16-W-27, 
UN-200-W-l 17 

UPR-200-W- I 18 UPR-200-W-l 18, U Plant Operations U Plant Surface Contamination 
Contamination at 2 11 U, Vicinity Site 
UN-2 16-W-28, 
UN-200-W-118 

Waste 

Recovered Nitric Acid 

Process Waste Bound 
for 2 16-Z-18 Crib 

Sludge from Bottom of 
207-U Retention Basin 

Sludge from Bottom of 
207-U Retention Basin 

Contaminated Specks 

Process Chemica ls/ 
Fission Products 

Recovered Nitric Acid 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Solid Waste 

Solid Waste 

Airborne 
Particulate 
Deposition 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 
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Table 8-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Code Site Name Operations Unit Waste Site Type 

UPR-200-W-l 38 UPR-200-W- I 38, 221 U U Plant Operations U Plant Surface Contamination 
Vessel Vent Blower Pit Vicinity Site 
French Drain, 
UN-216-W-11 , 
UN-200-W-138, 
UN-200-W-22, 
UPR-200-W-22 

UPR-200-W-14 UPR-200-W-14, Waste 242T Evaporator T Plant Cribs, Trenches, and 
Line Leak at 242T Operations Vicinity Pipe Leaks 
Evaporator, UN-200-W- I 4 

UPR-200-W- I 62 UPR-200-W-l62 , U Plant Operations U Plant Surface Contamination 
Contaminated Area on Vicinity Site 
East Side of221U, 
UN-216-W-37 

UPR-200-W-1 65 UPR-200-W-l 65 , 241 S Tank Farm S Plant Surface Contamination 
Contamination area East Operations Vicinity Site 
of24 1S, UN-2 16-W-30 

UPR-200-W-1 66 UPR-200-W-l66, 241 T Tank Farm T Plant Surface Contamination 
Contamination Migration Operations Vicinity Site 
from 241 T Tank Farm, 
UN-216-W-31 

UPR-200-W-1 9 UPR-200-W-l 9, U Plant Operations U Plant Surface Contamination 
241-U-36 I Overflow, Vicinity Site 
UN-200-W-19 

UPR-200-W-23 UPR-200-W-23 Waste Z Plant Operations Z Plant Surface Contamination 
Box Fire at 234-SZ, Vicinity Site 
UN-200-W-23 

Waste 

No Release to the 
Environment 

Contaminated Steam 
Condensate 

Contaminated Specks 

Contaminated Specks 

Contaminated Soil and 
Tumbleweeds 

Solvent Cleanup Waste 
from 221U 

Contaminated Soil 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Process 
Wastewater 

Airborne 
Particulate 
Deposition 

Airborne 
Particulate 
Deposition 

Airborne 
Particulate 
Deposition 

Liquid 
Process 
Waste 

Airborne 
Particulate 
Deposition 

0 
0 
m 
::0 
r 

"' 0 ..... 
0 

I 
.:,. 
co 

::0 
m 
:< 
0 



OJ 
I 

(,.) 
(J'1 

Site Code 

UPR-200-W-3 

UPR-200-W-33 

UPR-200-W-36 

UPR-200-W-39 

UPR-200-W-4 

UPR-200-W-4 I 

UPR-200-W-46 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

UPR-200-W-3 , Railroad T Plant Operations T Plant Surface Contamination 
Contamination, Vicinity Site 
UN-200-W-3 

UPR-200-W-33, Ground U Plant Operations U Plant Surface Contamination 
Contamination at 224U, Vicinity Site 
UN-200-W-33 

UPR-200-W-36, S Plant Operations S Plant Effluent from 
Groundwater Vicinity 216-S- l &2 Cribs 
Contamination at Discharged to 
216-S- I &2 Groundwater through 

Failed Well Casing 

UPR-200-W-39, U Plant Operations U Plant Surface Contamination 
UN-200-W-39, Vicinity Site 
224U Buried 
Contamination Trench 

UPR-200-W-4, Railroad T Plant Operations T Plant Surface Contamination 
Contamination, Vicinity Site 
UN-200-W-4 

UPR-200-W-4 I, Railroad S Plant Operations S Plant Surface Contamination 
Contamination, Vicinity Site 
UN-200-W-41 , REDOX 
Railroad Cut 
Contamination 

UPR-200-W-46, S Plant Operations S Plant Surface Contamination 
Contaminated Railroad Vicinity Site 
Track, H-2 Centrifuge 
Burial , UN-200-W-46 

Waste 

Nonspecified Waste 

Acidic Process 
Condensate from 224U 

Process Condensate and 
Cell Drainage 

UNH Solution from 
224-U 

Nonspecified Waste-
Speck Contamination 
along Rai lroad Track 

Drips and Leaks from 
Containers on Train 
Cars 

Drips and Leaks from 
Containers on Train 
Cars 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liq uid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

0 
0 
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Site Code 

UPR-200-W-48 

UPR-200-W-5 I 

UPR-200-W-55 

UPR-200-W-60 

UPR-200-W-63 

UPR-200-W-65 

UPR-200-W-67 

UPR-200-W-73 

Table B-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Geographic/ 
Associated Plant Operational 

Site Name Operations Unit Waste Site Type 

VPR-200-W-48, U Plant Operations U Plant Surface Contamination 
Contaminated Railroad Vicinity Site 
Track Near 221 U, 
VN-200-W-48 

UPR-200-W-5 l , Release S Plant Operations S Plant Surface Contamination 
from 241 S Diversion Box, Vicinity Site 
UN-200-W-5 I, 
UPR-200-W-52 

UPR-200-W-55, Uranium U Plant Operations U Plant Surface Contamination 
Powder Spill at 224U, Vicinity Site 
VN-200-W-55 

UPR-200-W-60, Railroad U Plant Operations U Plant Surface Contamination 
Contamination, Vicinity Site 
VN-200-W-60 

UPR-200-W-63 , Road 241 TX Tank Farm T Plant Surface Contamination 
Contamination along the Operations Vicinity Site 
South Shoulder of 23 rd 

Street, VN-200-W-63 

UPR-200-W-65 , T Plant Operations T Plant Surface Contamination 
Contamination in the T Vicinity Site 
Plant Railroad Cut, 
UN-200-W-65 

UPR-200-W-67, 2 706T Operations T Plant Surface Contamination 
Contamination Near Vicinity Site 
2706T, VN-200-W-67 

UPR-200-W-73, T Plant Operations T Plant Surface Contamination 
Contaminated Rai lroad Vici nity Site 
Track at 221 T, 
VN-200-W-73 

Waste 

Leaks from jumper 
transferred to train cars 

Contaminated Specks 

Uranium Powder Spilled 
onto Asphalt Loading 
Ramp 

Contaminated Shielding 
Water 

Waste Dripped from 
Diversion Box Jumper 

Nonspecified Waste-
Speck Contamination 
along Railroad Track 

Nonspecified Waste 
Dripped from 
Equipment 

Nonspecified Waste-
Speck Contamination 
along Rai lroad Track 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Airborne 
Particulate 
Deposition 

Solid Process 
Material 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

0 
0 
m 
;o 
r 

I 
N 
0 ..... 
0 

I 
.:,. 
(!) 

::0 
m 
~ 
0 
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Table 8-5. 200-WA-1 and 200-BC-1 OU RI Work Plan Waste Sites 

Associated Plant 
Site Code Site Name Operations 

UPR-200-W-76 UPR-200-W-76, TX Tank Farm 
UN-200-W-76, Operations 
Contamination Found at 
241 -TX-1 55 

UPR-200-W-78 UPR-200-W-78, U03 U Plant Operations 
Powder Spi ll at 224U, 
UN-200-W-78 

UPR-200-W-82 UPR-200-W-82, 240-S-151 
UN-200-W-82, Diversion Box 
Contamination Spread at 
240-S- l 5 I 

UPR-200-W-99 UPR-200-W-99, 24 1 TX Tank Farm 
UN-216-W-7, Operations 
241 - 153-TX Diversion 
Box Contamination 
Spread, UN-200-W-99 

IM UST 

OU 

PRTR 

inactive miscellaneous underground storage tank 

operable unit 

Plutonium Recycle Test Reactor 

R&D research and development 

REDOX = Reduction-Oxidation (Pl ant) 

RI 

SWMU 

TBP 

TRU 

UNI-I 

UPR 

remed ia l investigation 

So lid Waste Management Unit 

tributy l phosphate 

transuranic 

uranyl nitrate hexahydrate 

unplanned re lease 

Geographic/ 
Operational 

Unit Waste Site Type 

T Plant Surface Contamination 
Vicinity Site 

U Plant Surface Contamination 
Vicinity Site 

S P lant Surface Contamination 
Vicinity Site 

T Plant Surface Contamination 
Vicini ty Site 

Waste 

Tank Waste-
Contaminated Soil and 
Rabbit Droppings 

Uranium Trioxide 
Powder 

Unspecified Waste 
Dripped from 
Equipment 

Contaminated Soil 

Primary 
Source 
Types 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Liquid 
Process 
Waste 

Airborne 
Particu late 
Deposition 

0 
0 
m 
3J 
r 

I 
N 
0 _,_ 
0 

I 
.i,. 
<D 

::0 
m 
~ 
0 
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Table B-6. Summary of Waste Sites with Apparent Historical Groundwater Impacts 

Selected Target Analytes Detected in Historical Groundwater Samples 

Waste Site Cesium-137 Strontium-90 

216-T-33* X 

226-T-34 X I X 

216-T-35 X X 

216-T-28 X X 

216-Z-7 X X 

216-Z-16 X X 

216-U-1&2 X X 

216-U-14 X 

216-U-16 X X 

216-U-8 X 

216-U-1 2 X X 

216-S-1&2 X X 

216-S-7 X X 

216-S-6 X X 

216-S-5 X X 

216-S-20 X X 

216-S-22 X X 

216-S-23 X X 

216-S-25 X X 

216-B-14 X 

216-B-15 X 

215-B-16 X 

216-B-17 X 

216-B-18 X X 

216-B-19 X 

216-B-20* X X 

216-B-21 * X X 

216-B-22* X 

Note: Based on historical groundwater monitoring data in the Hanford Environmental Information System. 

* Available data ind icate, but are not conclusive, that observed groundwater contamination o riginated from this waste site. 

X = Apparent historical groundwater impact noted for the respective constituent. 
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Table B-7. Preliminary Screening of Remedial Technologies for Vadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Gcntnl Technology Rt 111 intd/ 
RHponst Rtmrdial Prorrss COPC Drpth Relalivf' Relative Not 
.-\rtions Ttchnolog_l· Option Applicability• R11ngt., DHcriplion EfTtdinnrss lmplt mrntability C•pital Cost O&MCost Sustainabilityr Rt'laincd Srrtcning Commt'nt 

No Action o Acti on No Act ion All Shallow/ o fu11h er actions to address Low High Low Low Moderate/High Retai ned Retained per the NCP. 
Deep contaminati on. Source areas 

and resi dua l contaminanls in No remedial actions .1 re No administrati ve or No associa1ed No associated Continued impact 

the va close zone are left taken, but effectiveness techni cal impl ementability cost cost to soi l resources. 

untreated . could be high if ri sk was chall enges are associated 
previously mitigated. with thi s op1 ion because no 

actions are required. 

MNA ~INA M A Radionuclides Shallow/ Conta minants in the vadosc Low/Moderate High Low/Moderate Low Moderate/High Retai ned Retained as a possible 
with reasonable Deep zone are allowed to component of 
half-lives ; select anenua1e over time from Effecti veness of MNA is 'o administrative or Continued impact alternati ves . 
organic natura l biologica l processes, driven by the state of the technica l implementability to soil resources. 

compounds and chemica l processes, ex isting site-specifi c chall enges are associated 

select metals radioacti ve decay, and/or intrinsic processes, given with thi s opti on. 

nushing from surface water 11ml under MNA. natural 

infil trati on Rates of nushing processes are not enhanced. 

must be low enough that Effectiveness is evaluated 

ground water standards are and documented through 

1101 exceeded. Involves long-term monitoring and 

ongoing monito ring to eva lua tion of geochemical 

veiify attenuation processes conditions. 

arc occurring Jf sit e is well Contaminanl leaching into 
characteri zed. 1he graded groundwater may be an 
approach to modeling could acceptable component of 
be ap plied. Contingency the vadose zone re medy if 
measures are developed if the resultant di ssolved 
auenua1ion is not adequate conlaminant concentrations 
to control the risks still meet the groundwater 
Typicall y combined with cleanup criteria . 
other technologies that 
manage the source areas and 
mitigate exposure. 

Removal Excavati on Standard All Shallow Shallow soi l itl identi fi ed l-ligh High Moderate/High Low to none Moderate/High Retained Retained as potential 
Excavation source areas is removed component of remed y 

using conventional Shallow sources removed Shallow excavation is o associated Waste generation if 

constmction equipment . typicall y straightforward . cost . excavated soi l is 

Excava ti on is limited to a A permit is required for disposed of; GliG 
maximum depth of excavation in the 100, 200, and energy fo r 

approxi ma1cly 6 m and 300 Areas and the excavation 

(20 ft) bgs . Excavated soil is Hanford Reach Nati onal equipment 

segregated (automated or Monument. 

labora tory based) to 
dctennine di sposal or 
treatment requirements. 

B-39 



DOE/RL-2010-49. REV. 0 

Table B-7. Preliminary Screening of Remedial Technologies forVadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Grntrill Terhnology Retained/ 
Rt!l pon5t Rt' mtdial Pro(tU COPC Dtplh Rtlalivt RtlatiVl' Nol 
Actinns Ttchnology Option Applicabilily' Rang:t.h Dtsrriplinn Effc-ctivt.nrss lmpltmrntability Capital Cost O&MCost Sustainability" RflAint'd Scrtrning: Comm,nt 

Deep All Shallow/ Soil is re moved from a High Low/Moderate High Low to none Modernle/High Retained Retained as potenti al 
Excava ti on Deep depth greater than component of remedy 

approxi mately 6 m 
(20 ft) bgs. Deep excavation 
would require 
impleme11tation of more 
complex technologies such 
as large layback fo r open-pi t 
type excava ti on Locations of the deep Shoring may be di fficult wi th No associated Waste generati on i f 
Alternatively. use of sources wi ll be diffi cult to cobbles and boulders. COSI excavated soil is 
shoring. Excavated soil is identify, meaning large Signifi cant safety issues with di sposed of; GHG 
segregated (automa ted or areas would have to be very deep excavations. A and energy fo r 
laboratory based) 10 excavated to depth to ensure pe1111it is required for excavation 
detcnninc disposa l or that lhe deep sources were excava ti on in the I 00, 200, equipment . 
treatment requirements. removed. and 300 Areas and the 

Hanford Reach Nati onal 
Monument . 

Ex Situ Ex Si tu Soli dification/ Mobil e to Depends Contaminants are physically Moderate High High Low Low Not Screened out in favor 
Treatment T reatment Stabilization semimobile on bound or enclosed within a Reta ined• of di sposal in ERDF. 
and and contaminants excavation stabi lized mass Effecti ve at immobil izing Well -estab lished technolo&•Y. Integrated GHG and eneri,,y Addi tional ha ndli ng of 
Processing, Processi ngd (technet ium-99, method (solidification), or chemical contaminants in excava ted Site-specific studies need to imo Inner used for producti on the excavated soil wi ll 
and Onsite hexavalent reactions are induced material. However, the be completed to evaluate Area and delive1y of signifi cantl y increase 
Backfilling chromi um. between the stabi li zi ng stabi li zed mass must be equi pment required and insti tuti onal reagent, and for costs and increase the 

strontium-90, agen t and contami nants to protected from wealhcring approp ri ate cement agents. management tra nsport and potential for indust1i al 
and ura nium) reduce their mobil ity and seismic acti vity for Significant hea lth and safety costs. mix ing. accidents and 

(stab il iza tion) Agents long-term durabili ty. concerns contaminant exposure, 
include soluble phosphates, whi ch could pose 
pozzolan/portl and cement, considerable ri sk to 
and polyethylene extru sion. workers. 
The stabili zed mass is 
returned to it s original 
locnti on and capped to shed 
water and prevent 
weathering, and the locale is 
engineered to wi th stand 
seismic acti vi ty. 

B-40 



DOE/RL-2010-49, REV. 0 

Table B-7. Preliminary Screening of Remedial Technologies for Va dose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Gentral TethnolOg)' Retained/ 
Rt!iipOm:t Rtmedial Protrss COPC D,p1h Rt.latiVf' Rt lativc Not 
.\ctions Ttchnnlogy Oprion Applicability' Rangth Dtsrription Effrctivcntss lmplt'mtntability Capiral Cost O&MCost Sustainability'" Rttained Scntning Commtnt 

Soil Washing Hexavalent Depends Consists of size scparali on Low/rvloderate Moderate/High Moderate Low Moderate Nol Not proven fo r Hanford 
chromium, on of highl y contaminated soil Retained soil s: mechanicall y 
tcchnetium~99, excavati on fractions (fines) from Effectiveness is dri ve n by Conventional aggregate ln tegrated Additional intense. 
nitra te and, method minimally contamina1ed soil 1he binding processes that washing and screening into Inner resource impact 

possibly, fractions (coa rse). fo llowed exist between the technology are used to Area (water used in 

urani um by mechanica l abrasion or conlaminants and the soil separate soil panicl es by size inslitutional process): GHG and 

washing to remove su rface pa11icles (adsorbed or fraction . Contaminaled soil s management energy for process 

contamination precipitated). Effecti veness and water are disposed of o r costs . and additional 
is va riable based on the fmther trea ted. Soil s that treatment required 
natu re of the COPC. Pilot meet cleanup cri teria (of contaminated 
testing at the Hanford Site (rcmediated coarse soil) can fin es and water) . 
suggests many be retumed to the site. 
contaminants strongly sorb Mechani call y intense. 
10 all soil types . Pi lot test is 
necessary for hexavalent 
chromium. 

Vitrificati on All Depends Thermal trea tment process High Low High Low Low Nol Very complex 
011 that co11 ve11s excavated soil Retai ned• 1.echnology, safety 
excavati on and other material s into Heavy metals and High complexity of Integrated GHG and energy concerns with 
method stable crysta ll ine substances. radionuclides are equipment required Ex situ into Inner for heat generation implementation. 

incorpora ted into the joule heating vitrification Area High energy 
c1ystalline stnicture, which uses furnaces that have institutional requirements to 
is generall y resista nt to evolved from the glass management sustain required 
leaching. industry. Im plementability is costs. heat. 

higher than for in situ 
appli cati on given use of 
proven technology 
(furnaces). 

Thermal Organics Depends Direct application of heat to High Low High Low Low Nol Ve1y complex and 
Desorpti on 01\ soil piles to increase the Retained• chall enging to 

excavation tempera ture of soil and TechnolOf,,Y can achi eve Equipment is readil y No associated GHG and enerb,Y implement . 
method destroy or volatilize organic rapid removal/destn1cti on of availab le and commonly cost. for production of 

compounds. A vapor cover a mi x of volati le and used but can be mechanicall y heat vapor 

and vacuum system is semi volatile organi cs at low complex. treatment. 

needed to transpo1i residual levels. 

volatilized water and 
organi cs to the gas treatment 
system. Also comple1cd 
using mechanical systems 
(e.g .. rotary dmm). 
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Table B-7. Preliminary Screening of Remedial Technologies forVadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

General Technology Retained/ 
Re-sponst' Remedial Protess COPC Otpth Rtbtivf' Relatin Not 
Actions Technology Option Applicability' Ritngch Desrription Efftrlivcness Implementability Capital Cost O&M Cost Sustainabilityc Retaintd Scrttning Commtnt 

Di sposal Disposal Backfil l All Shallow/ Excavat ion and ex situ High High Low/Moderate Low Moderate Retained 
Treated Soil Deep - treatment fo llowed by onsi te 

disposal (backfill ) Contaminated materi al has Excavated and treated soil No associated GHG and energy 
been treated by ex situ will need to be Compared to cost. fo r backfill . 
technologies. cleanup criteria to verify 

backfill is approp1iate. -
Onsite All Shall ow/ Disposal of excavated soi l at High High Low/Moderate Low Low/Moderate Retained 
Landfill Deep ERDF. Trea tment pe1fonned 

at the facil ity as requi red 10 Implementabil ity is limited Integrated GHG and energy 

meet land disposal by COPC concentrati ons and into Inner for transpo11. 

restricti ons. onsite landfill requirements Area 
institutional 
management 
costs. 

Offsitc All Shallow/ Disposal of excavated soil at High High Moderate Low Low Retai ned Liability concerns over 
Landfill Deep off site landfill . off si te landfill s. 

Contaminated materi al has Impl ementabi li ty is limited No assoc iated GHG and energy 
been treated by ex situ by COPC concentrations and cost . for transpo11. 
technologies. off site ];mdfill require_ments. 

Off si te TRU waste Shall ow/ TRU waste is soil and debris Hi gh · High High Low High Retai ned May not be applicable 
Reposito1y Deep containing alpha-emitting to this geographic area 
(WIPP) TRU rad ionudides havi ng Impl ementab le but it is an No associated GHG and energy but retained as a 

half-lives greater than off site acti vity, so substantial COS! . for 1ra11spo11. contingent remedial 
20 yea rs at concentrati ons admini strati ve requirements technology 
greater than or equal to ap ply. Work must be 

I 00 nCi/g at the ti me of coordinated through the 

assay. TRU rnd ionuclides Hanford Transuranic Waste 

include elements with Ce11ifi cation Program. 

atomic numbers greater than 
92 such as nepnm iu m, 
plutonium, ame1icium, and 
cuiium . TRU waste must be 
packaged and shi pped to the 
WIPP in Ca rl sbad, 
New Mexico. 
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Table B-7. Preliminary Screening of Remedial Technologies for Vadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Gt:nt ral 

I I 
Technology Rttaintd/ 

RHponst Rtmrdial Prouss COPC Dt plh Rela tivf' Relative Nol 
.-\rtions T tc: hnology Option Appliu bilily" R,mgt ., Dtsniption Eff'rrtivt ntss lmplt mt ntabilily Capilal Coi l O&M Cosl S111U1in• bility' Rt lained Scrtt:ning Commtnt 

In Situ Trea tment 

In Situ T rf'atmt"nt Yia Rl'agrnt- Rtagt'nl Approach 

Physica l/Che111i cal/Biological- Mobil e COCs 10 Shallow Contaminants are physica ll y Low/Moderate Moderate Moderate Low Low/Modera te Retained Straightfo1ward and 
Solidi fica tion/Stab iliza ti on semi mobile bound or enclosed within a proven option. 

rad ionuclidcs, stabi lized mass TI1ere is debate abou t the Depends on delivery method . Assu ming G HG and energy 
Retai ned fo r 

other meta ls. (sol idification}, or chemical long•term durab ility of the monolith is fo r produclion and 
stronti um-90 and other 

and organics reactions are induced monolith and whether it is, permanent . delive1y of 
COCs if app licable. 

between the stabi lizing in fact, pem1anen1. substrate/reagent. 

agent and contami nan ts to Potentia l fo r exposure 
reduce their mobil it y sti ll exists. 
(stabilizati on). Agents 
incl ude soluble phosphates, 
pozzo lan/po rtl and cement, 
and polyethylene extrusion 
Typicall y, o nl y used for 
organi cs when the COPC 
exists as a free-phase 
hydrocarbon to reduce 
mob il ity. 

Physica l/C' hemical/Bio logical- Hexava lent Shallow/ Chemica l reductant Moderate Low/High Low/Moderate Modera te Moderate Retai ned 
Chemica l Treatment chromiu m. Deep (e.g .. ca lci um polysulfide. Chemi ca l reductants are Depends on delive1y meth od. GHG and energy 

technetium-99, hyd rogen sulfide gas. instantl y reactive, which Localized temporal)' for producti on and 
uranium, and ferrous sulfa te. ZV iron.) requi res overloading to generati on of seconda1y delive1y of 
strontium-90 and/or Sl'questrati on agent maintai n reactive strength at byproducts may occur. May chemical agent. 

(e.g .. phosphate, calcite) is depth. Reduction of te mporaril y mobil ize COPCs 
applied to the subsmface to technetium-99 and uraniu m (in first pore volume) toward 
treat contaminants ,,~th in is potentiall y reversib le . groundwater. Handl ing 
the vadose zone. Chemica l chemica l rcductants is a 
can be combined with health and sa fety conce rn . 
solidifi cati on/stabilization or 
other treatment mechanisms. 
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Table B-7. Preliminary Screening of Remedial Technologies for Vadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Gent nl 

I 
Terhnology ReU1incd/ 

RH ponst R, mcdia l I ProuH COPC Depth Rt la livt' Relativt Not 
Aflions T tchnoloto· Option Applicability" Rangel> Desrription Efftt'li,•entH lmpl t mt nlability Capital Cost O&M Cnst Sustainability« Rt taint d Srrerning Commt nl 

Physical/Chemi cal/Biological- Orga nics Shallow/ Subsmface delivery of Moderate Low/Moderate Moderate Low/High Moderate ot More chall engi ng to 
In Situ Chemical Oxidation Deep chemical oxidant (e.g .. Effectiveness is a fun ction Chemical oxidan ts can be O&Mcosts GHG and energy Retai ned* implemenl compared 

hydrogen peroxide, ozone, of oxidant di suibution and deli vered using soi l mixing, would be low for production and to bioventing. 
pcnnanganate, persulfa te, or contact. Injection of ozone a horizontal inj ections wells, or assuming deli very of 
pcrcarbonate) to degrade poss ible alternative but verti cal inj ecti on wells. complete substrate/reagent : organic COPCs Oxi dan ts more complex than treatment waste generation 
cause chemical dcstniction bioventing alone. Multiple could be from soil cutlings. 
of toxic orga nic chemicals. appl ications may be achieved with 
Petroleum hydrocarbons and required to achieve a single 
PAI-ls can be trea ted with a comple1e treatment application; 
va riely of oxidants 

high O&M 
(including peroxide, 

costs if percarbonate, persulfate, and 
multip le ozone); however, li mited 
applications case studies demonstrate the 
are required 

successful treatment of 
PCBs \vith in situ chemical 

to ach ieve 

oxidation. 
trea tment. 

Ozone is the most likely 
oxidant . 

Organics Shallow Smface bioremedi ation Low~ loderate Low Low/Moderate Low Moderate Retained Potentially applicable 
involves tilling the soi l and 

Su1face bioremediation is Ti lling equipment limits GHG and energy to smal I volumes of 
adding moisture a nd an effective for remediating ach ievable treatment depth. fo r production and petroleum-
amendment to stimulate low-level residual Implementation is delivery of contaminated soil. 
na1ural degradati on at 1>elroleum hydrocarbons in challenging in gravell y/ substrate/reagent . 
shall owdepthsof 0 to 1.2 m conj unction with source cobbly lithologies. 
(0 to 4 ft) bgs. Organic remova l PAHs and PCBs Maintaining appropriate 
compounds are degraded by are more difficult to temperature and moisture 
indigenous or inoculated degrade. Effectiveness can conditions is more 
mi croorganisms. May al so 

be hindered by nonuniform chall enging for surface 
be supp lemented by amendment di stri bution. treatment . 
addi tions offe11il izcr. lack of appropriate 

microorga nisms, or 
nonoptimal moi sture and 
temperature. 

Physical/Chemical/Biological- Hexavalent Shallow/ Biological carbon source Moderate/High Low/High Low/Moderate Moderate Moderate Retained 
Biologica l Treatment chromium. Deep (e .g .. molasses, sodium 

technetium-99, lactate, emulsified oil) is Carbon source fo llows Depends on deli very method. GHG and energy 
uranium, and app lied to the subsmfacc lo source release pathways . Locali zed temporary for production and 
nitrate treat contaminants wi th in Bi olol!ical reductants are generation of secondmy delivery of 

the vadose zone. acti vated by microbial byproducts may occur. May substrate. Depends 
acti vity, so reactive strength tempora ri ly mobi li ze C'OPCs on which substrate 
is maintained over rela1i vely (in first pore volume) toward is used . 
longer distances. Reduction ground water. 
of technetium-99 and 
urani um is potentiall y 
reversible. 
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Table B-7. Preliminary Screening of Remedial Technologies for Vadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

General 

I I 
Technology Rttft ined/ 

Rtsponst Rf'medial ProC'tss COPC Dt plh RehUh1t Rf lativt Nol 
c\(' fion5 Ttchnology Option Applitabilily' Rangt" Dtsuipt ion EfTrctivent ss lmplt mt ntability Capital Cost O& M Cosl S11s1ainability .. Rf' lained Strt t:ning Commf'n l 

Physical/fhemical/Biological- Hexavalent Shall ow/ Chemical reductanl Moderate/High Low/High Low/Moderate Moderal ~ Moderate Relained 
Combined Chemical/Bi ologica l T rea tment chromium, Deep (e.g., ca lcium polysulfide, 

technetium-99, hydrogen sulfi de gas, Amendments follow source Depends on delivery method. GHG and energy 

urani um, and ferrous sul fa te. ZV iron) and release path ways. Localized temporary for production and 

nitra te biological carbon source Combined chemi cal and generation of secondary delivery of 

(e g .. molasses, sodium biological treatment might byproduas may occur. May substrate/reagent. 

lactate, emulsi fi ed oil ) are improve pe1formance. temporarily mobi lize C'OPCs Depends on which 

combined and applied to the Reduction of technelium-99 (in first pore volume) toward substrate is used. 

subsurface to treat and uranium is potentia ll y ground wa ter. Handling 

contami nants within reversible. chemical reductants is a 

vadose zone. health and safety concem. 

Physica l/Chemical/Biological- Mobi le COPCs Sha llow/ One of a number of possible Unknown Unknown Unknown Unknown Unknov,m Retained Evaluation of resul ts 
Gaseous Ammoni a Injection Deep gaseous reagents tha1 arc from the ongoing 

bei ng investi gated. along Effecti veness is being Im pl ementation is unknown Technology Technology GHG emissions treatability study is 
with ISGR. It involves the studied as part of a at a fu ll -scale level. evaluation has eva lualion has from injection needed pri or to making 
injection of ammonia gas to laboratory-scale been limited to been limited acti viti es . a decision regarding its 
increase pH to dissolve investigation. laboratory tests. to laboratory fu ll -sca le use at the 
sili ca. llte pH naturally tests. Hanford Site. Th is 
decreases to ambient technology could be 
conditions over time, and evaluated as a remedial 
aluminos il icate mineral s alternative later. 
precipitate and possib ly coat 
and immobi lize various 
contaminants. 

Physica l/Chemical/Biological- Organics Shallow/ Process 1ha1 stimulates the Low~ loderate High Moderate Low Moderate Retained Retai ned for pe1roleum 
Bioventing Deep natural biodegr:idalion of 

Technolob'Y is proven fo r 
hydrocarbons and 

aerobicall y degradab le Appli ed using horizontal or GI-IG and energy PAHs. 
compounds in soil by remedi ati ng soil s verti cal well s. for insta ll ati on of 

provid ing oxygen to existi ng contami nated by petroleum delive1y 

soi l microorgan isms. hydrocarbons but is less mechani sm and 

Bioventing uses low airflow effective for PAHs and not deli very of air; 

rate,s to provide only enough effective fo r PCBs. waste generation 

oxygen to sustain microbial Effecti veness can be limi ted from soil cuttings. 

activity. by extremely low soi l 
moistu re con1 ent . which 
would limit biodegradati on. 
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Table B-7. Preliminary Screening of Remedial Technologies forVadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Gtntral 

1 
Technology Retained/ 

RHponst Rr medial I Prorrss COPC Dt plh Rtlalivt Refativt Nol 
Ar liom: Tr-chnology Option Applicability" Range" Des(ription Efftrlivtnt5S lmplt mtntability Capiutl Cost O&M Cosl Susta inability" Rt t11 intd Srrtf'nin~ Commt nl 

Physical/( hemical/Biological- PCBs Shallow/ ZV metals have the potentia l Unknown Moderate High Low Unknown Not Several laboratory and 
Reducti ve Dechl mination Using ZV Metals and Deep to reducti vely dechlorinate Retained• fi eld•sca le 
Bioremediation PCBs Metals include iron, Very few published testing Coul d be implemented by Integrated demonstrations have 

palladium. and other results are available. soil mixing with into Jnner been conducted to 
combinations. The conventional excavation Area evaluate the 
contaminated soil and the equipment if 1he ins1itu1ional perfonnance of usi ng 
metals are mi xed in some contamination is shallow. management nano-scale ZV iron for 
fashion to allow the costs. PCB dechlorination. 
reactions to occur The effectiveness of 
Bioremedia ti on, via the this treatment 
addition of an organic technology is 
substrate. is a very similar considered to be poorl y 
process and can be known, given the 
combined with ZV metal limited ava ilability of 
addition. publi shed testing 

results and/or 
confli cting technology 
demonstration da ta 
Reducti ve 
dechlorination using 
ZV meta ls and 
bioremediation is not a 
proven technology and 
was not retained for 
fwiher consideration. 
More field studi es must 
be conducted to test 
methods of 
bioaugmentati on and 
biostimul ati on for PCB 
dechlorinat.ors . 

In Situ Treatment (ront .) 

In Situ Treatment via Reagtnt-Oelivtry Met hod 

JSGR wi th Chemi cal Reductant or Biological 1-fexavalent Shallow/ A gaseous mixture of Unknown Unknown High Unknown Unknown Not Evaluation of results 
Substrate chromium. Deep chemical reduc1a111s Retained* from the ongoing 

iechnetium.99, (e.g .. hydrogen sulfide) or Soil heterogeneity will Vapor extracti on well s are GHG emissions treatability study is 
uranium, and biological substrale result in preferential fl ow installed around injection from injection needed p1ior 10 making 
nit rate (e.g., bul'ane) is injected into and limit treatment well at a radial spacing of activities. a deci sion regarding its 

and drawn th rough the effecti veness of lower• approximately 4.6 m fuJl.scale use at the 
vadose zone to reduce permeabili ty soil . ( 15 ft}-large numbers of Hanford Site. Thi s 
hexavalent chromium. wells are required. Because technology could be 
lechneti um.99, and uranium . of hea lth and safety ri sks, evaluated as a remedial 
Research is underway to monitoring and emergency alternative later. 
evaluate other reagents to response plans are required 
immobilize contaminants. fo r trn nspo11ing, storing, and 

ha11dling 

8-46 



DOE/RL-2010-49, REV. 0 

Table B-7. Preliminary Screening of Remedial Technologies for Va dose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

{',entral 

I 
Terhnology Rttained/ 

Rrsponst R,m,dial I Prorf'ss COPC D,p1h Relativt Rf'lative Nol 
.-\ctions T«-chnology Option Applicability• Rangt" Dtscription EfTt'ctiventss lmpltmtntability C•pit•I Cost O&MCosl Snstainabilityc Rttained Scrttning Commt-nt 

Mixing with Conventional Excavation NIA' Shallow Use of conventional Migh Migh Low/Moderate Low Low/Moderate 01 ot retai ned in favor of 
Equipment excavati on equipment Reta ined* surface infiltrati on. 

(backhoes, excava tors, Agent s are uni form ly mixed Simpl e technology. No associated GHG emissions Could be reta ined if 
front-end loaders. etc.) to with soil column, providing Dust mitigati on techniques cost. from diesel or shallow mobi le 
mix amendments into the good contact and reacti on will need to be implemented gasoline burning contaminants arc 
soil between COPC and to control/ prevent engines. identifi ed in the future 

chemi ca l. mechani ca l di spersion of 
contaminants. 

Deep Soil Mixing (Ve11i caln -lorizontal) 1 /Ad Shallow/ Large mixing augers ( I 5 to High Low Migh Low Low/Moderate Nol Deep soil mi xi ng 
Deep J m (5 10 10 fi j in diameler) Reta ined* implementabil ity will 

o r hori zontall y rotating Chemi cal agents are Impl ementati on will be more No associa ted GHG emissions be limited by site 
heads are used to bl end and uni forml y mi xed with soil cha ll enging in grave ll y/ cost. from diesel or conditions and required 
homogeni ze reactants with column, providing good cobbly li thologies Although gasoline burning depth of trea tment. 
soil. The reactant s may be contact and reacti on deep soil mi xing has been engines . 

chemical reductants, between COPC and pe1formed to depths of 30 m 

biological substrate, or chemical. Cement or clay ( I 00 ft) bgs, mosr fie ld 

soli difi cati on/stabili za ti on can also be mi xed with the applications have been 

agent s. chemical slurry to reduce limi ted to approximatel y 
the hydrauli c conductivity 15 m (50 fl) bgs. 
and leachabi lity of the soil. 

Foam Delivery o f Reagent s N/Ad Shall ow/ Injecti on of a foam into the Unknown Unknown Unknown Unknown Unknown Not Evaluation of result s 
Deep vadose zone. The foa m is a Reta ined• from the ongoing 

mixture of a smfactant Technology evaluati on has Technology eva luati on has Technology Technology treatability stud y is 
soluti on to create the foa m. been limited to laborato1y been limited to laboratory evaluati on has evaluati on has needed prior to maki ng 
and a reagen t. such as column tests . The stability column tests. been limited to been limited a decision regarding it s 
calcium polysu lfide . The of the foa m, which wi ll laboratory to laborato1y fu ll-sca le use at the 
foam increases the dictate the well spacing, is column tests . column tests. Hanford Site. TI1is 
horizontal migra tion of the unknown, as is the abi lity of technology cou ld be 
reagent away from the the foam to pennea1e a large evaluated as a remedi al 
injection well. volume of the vadose zone. altemative later. 

Gas Del ivery of Reagent s NIA' Shallow/ A gaseous mixture of Unknown Unknown Hi gh Unknown Unknown Nol Evaluation of results 
Deep chemical reagent is injected Reta ined* from the ongoing 

into and drawn through the Soil heterogeneity wi ll Vapor extraction well s are GHG emissions treatabili1y study is 
vadose zone to reduce result in preferential fl ow install ed around inj ecti on from inj ection needed prior to making 
mob il e COPCs and limit 1rea tmcn1 well a t a radi al spacing of activities. a decision regardi ng its 

effecti veness of lower- approximately 4 .6 m full-scale use at the 
penneabi lity soi l. ( 15 ft}-large numbers of Hanford Si te. Thi s 

well s are required. Because technology coul d be 
of hea lth and safety ri sks, evaluated as a remedi al 
monito1i ng and emergency alternati ve later. 
response plans are required 
fo r transpo rting, storing, and 
handling. 
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I I 
Technology Retained/ 

Response Remedial Protess core Dt pth Rtlativt Relative Not 
Artions T tchnology Option Applicabilit)'' Rangch Desrription Effrrtiveness lmpltmtntability Capitol Cost O&M Cost S11stainability~ Rrtaint"d Snetning Comment 

Injecti on Well s (Horizonla l) NIA' Shallow/ Deli very of amendmenls Moderate Low Moderate/High Low Moderate Not Testing at the Hanford 
Deep using hori zontal wells. Retained• Site has not been 

Well s are instal led using Effectiveness can be Implementation is GHG emi ssions successfu l. 
hori zontal drilling hindered by non-uni form chall engi ng in gravell y/ from well 

techn iq ues amendment distri buti on. cobbly lithologies. Lithology install ation, 
Soil heterogenei ty will woul d also pose issues with development. and 
result in preferenti al fl ow maintai ning target depth and inj ecti on acti vit ies; 
and limit trea tment alignment with ho 1izontal waste generati on 
effectiveness of lower- drilling . A pilot test of this fro m soi l cut1 ings . 
permeability soil . Multiple technolOb')' encountered 
injections could be required. sig nifi cant implementation 

challenges. 

Inj ecti on Well s (Ye11ical) NIA' Shall ow/ Delivery or amendments Low Moderate Moderate/High Low Moderate Retained Not retained fo r vadose 
Deep using cOnventional ve11ica l for zone soils. Not 

wells Effectiveness can be Rad ius of influence likely to GHG emi ssions satu rated adequate fo r 
hindered by non-uni fo rm be low wi th conventional from well zone di stri buti on or liquid 
amendment distribution. liquid reagent s requi1ing installation, substrate. 
Distributio n of li quid large number of injection development, and 

Retained for amendments is highl y well s, because of injection activi ties ; 
bioventi ng . ineffecti ve because of gravell y/cobbly litholob'Y· waste generati on 

gravelly/cobbly li thology from soil cuttings . 
Beller distribution would 
like ly be obtained with 
gaseous amendment. Radi us 
or influence could be low. 

Jct Grouting NIA' Shallow/ High-pressure injection or Low Low/Moderate High Low Moderate Not Not retained . Could be 
Deep reactive slurry into soil 10 Retained* considered in the fu ture 

hydrauli ca ll y mix th e soil While jet grouting is Impl ementation will be more Limi ted radius G HG emi ssions if technology develops . 
with the slurry. Fl uidi za li on capable of reaching the chall enging in gravell y/ of infl uence from injection Currentl y, j et grouting 
or the soil is pre ferred. requ ired trea tment depth. jet cobbly lithologies . Jet would make j et activi ties . has potenti all y li mited 

Jet grouting can al so be 
grouting is not li kel y to grouting has been perfo1med grouti ng cost effecti veness . 
achieve effective to as deep as 9 1 m (300 ft) prohibiti ve over 

completed using supe r- distribution in thi s bgs. a large area . 
penn eating molten wax by form ation because of 
hea ting the soil and injecting gravel/cobbl es. Currentl y 
the wax. resu lting in an being pi lot tested at 100-N 
impermeable mate1ial. for shallower and more 

limited application. 

Su1face In fi ltrati o n NIA' Shallow/ Reagent is applied to the Moderaten--Iigh High Low/Moderate Low Low Retained , Reta ined for liquid 
Deep ground su rface to treat substrates . 

contaminant s within the Amendmen ts fo llow source Surface infiltrati on systems Limi ted 

vadose zone. Smface release path ways. are simple 10 install and infrastructu re 

infi ltra ti o n can be done Distribution is not likely to access ible fo r O&M. GHG emissions 

through d1i p inigation and be uniform. from producti on 

shallow basin systems. and deli ve1y of 

Systems are generall y subs1rat e. 

designed to be 30.48 cm 
( 12 in .) below the surface 
and covered to be protected. 
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Gentral 

I I 
Technology Retained/ 

Responst Rtm t"dia l ProtHS COPC Otplh Relativf' Rt'lativt Not 
.\c1ions Ttchnolog)' Option Applicabilil)'' Rangt" Dtstriplion Effectivent"SS Implementability C11pital Cosl O&M Cost Sustainability" Retained Screening Commtnl 

Void Filling/Grouting NIA' /A Grout ing for solidification High High Low Low Moderate Retai ned Reta ined for pipelines 

(Pipelines) ofbu1ied wastes . Void and waste sites 
grout ing is considered fo r Established and commonly Establi shed and commonly o associated GHG and energy (e.g., cribs with 
filling large voids, used technolo.!:,'Y for used technology for cost. for production and timbers) where an 
specifica ll y pipelines removing voids in pipelines removing voids in pipelines delivery of grout engineered ba rri er is 

and old landfill s/buii ed and old landfill s/buried used . selected and funire 
waste. wastes . subsidence can occur. 

Pipe branch lines/breaks 
need to be identified. 
Landfil ls require geophysics 
10 identify void space in 
waste. 

Physica l/Chemi cal/Biologica l All Shallow/ Remediati on by injecting Unknown Unknown High Unknown Moderate Nol Eva luati on of result s 
Des iccation Deep hot di) · air and wi thd rawing Retained* from the ongoing 

111 ois1 air from soi l, A treatabili ty test for thi s Implementati on requires GHG and energy treatabili1y study is 
immobi lizing contaminants technology is bei ng install at ion of inj ection and fo r ai r injection needed p1i or to making 
by preventing their conducted for waste sites in extraction well s, which are a decision regarding its 
aqueous-phase transpot1 . the Central Plateau proven technologies. full -scale use at the 

contaminated with However, there is un ce11ainty Hanford Site. l11is 
lechnetium-99. related with the number of tecl1nology could be 
Theoretically, desiccation well s. well spacing, and well evaluated as a remedial 
would reduce moisture configuration detai ls required alternative later. 
content in the vadose zone. for optimal field/fu ll-scale 
Reduction of COPC implementati on. Would also 
migration would be require impl ementation of 
effecti ve until the soi l is infiltration control 
rewetted. The technolo!,')' is 
nol effecti ve in the long 
1erm wi thout concun-ent 
infihra1ion cont rol (e .g .. 
constmction of an 
engineered su,face banier). 

Physical/Chem ical/Bi ologica l Organics Shallow/ Direct ap pl ica tion of heat l-ligh Low High Low Low Not Mechanically compl ex; 
In Situ Thennal Desorption Deep (e.g., using electri ca l heater Retai ned* chall enging 10 

elements, injection of ho1 Technology can achieve Technology is appli ed using No associated GHG and energy implement . 
air, steam, or hot wa ter. rapid removal/destruction of vc11ical dri lling methods and cost for production of 

radio frequency) to increase a mix of volatil e and requires a spacing of 1 5 10 heat and vapor 

the tem1>crature of soil and semivolatile organics, and 3.0 m (5 lo JO fn. Recovery recovery; waste 

destroy or volatili ze organic ach ieve low residual of COPC vapors will require generation from 

compounds. concentrations. soi l vapor extraction network soi l cu ttings. 

VOC capture req uired. 
and vapor banier over entire 
trea1ment area . 
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Gtntra l 

I I 
Technology Retained/ 

Rtsponst Rt mtdial Prorrn COPC Depth Rrlalivt Rt lativt Not 
Act ions Ttchnolog)' Option Applicability• Range" Description Effttt ivenf'ss lmpltmrnt11bil ity Capilal Cosl O&M Cost Sustainabilityc Rt tainrd Scrttning Commrnl 

Physical/Chemi ca l/Biological All Sha llow/ Therma l treatment process High Low High Low Low Not Ve1y compl ex and 
In Situ Vitrifi ca tion Deep that conve11s soil and 01her Heavy metals and High compl ex ity of In tegrated GJ-IG and energy Reta ined* chall enging to 

materia ls into stabl e radi onucl ides are retained equi pment required. Process into Inner for heat generation implement . 
c1y stallinc substances. within the treated soil, uses an electric current to Area High energy 
Contaminants are which is generall y resistant melt soil or other ea rthen insti tuti onal requi rements to 
incorporated into the g lass to leaching. materi als at extremely high management sustain required 
strncture, which is £enera ll y temperatures (1,600 to costs. hea t. 
strong, du rable, and resistant 2,000°C [2,900 to 3,650°FJ). 
to leaching_ It is impo11an1 to also 

account fo r safety 
considerations from exposure 
to high heat. 

Physical/Chemical/B iologica l Anioni c Shall ow/ Current is applied using Low Low High Low Low Not Not retained because 
Electroki netics contami nants Deep electrodes to encourage Effectiveness is limited by Extraction of concentrated No associated GHG and ener&'Y 

Retained* suffi cient soil moisture 
(hexava lcnt desorpt ion of contam~1 ants the solubili ty of the COPCs, contaminant could pose risk cost. fo r heat genera tion. 

is requi red to allow 
chromium, from media . soil moi sture content, and to workers. Eq ui pment is High energy ions to fl ow 
technetiu m-99, areas of poor electrical complex, which might requirements to 
iodi ne-1 29. conducti vity. Not likel y to present implementabi lity sustain required 
fl uori de, be effective for coarse soil chall enges in fi nding heat. 
uran ium and, conditions relevan t in the contractors. 
possib ly, vadose zone. 
cyanide) 

Physica l/Chemi cal/B io logica l Contaminants Shallow/ Clean or treated water is Modera te High Low/rvlodera te Low Low Retained 
In Situ Flushing with high to Deep appl ied to the ground 

Water follows source D1ip inigation system or GHG and energy moderate surface or in infi ltrati on 
solubili ty in trenches to fl ush re-lease path ways. bu1 trenches are simple to insrall for insta ll at ion. 

water contaminants out of the contam inants that rema in in and accessible for O&M. 

(hexavale nt vadose zone to 1he water adsorbed phase will not be 

chromium. tabl e. where it would be treated. May create a larger 

techneti um-99, captured/trea ted. groundwater problem if the 

and nitra te) groundwater capture is not 
effective . 
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Technology Retained/ 
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Physica l/Chemical/Biologica l Bioavail able Shallow Phytoremediation uses Low Moderate Low Low High Not Phytoremedi atio n 
Phytorcmedi ation mernls and plants and their assoc iated Phytoremedi ati on is onl y Involves large land GI-JG and enerb'Y 

Retained* would only be effective 
organics rhizosphcri c effecti ve when plants are requirements, and for install ati on. fo r low concentrations 

mic roorgani sms lo remove, acti ve; thus, the technology considerable work would be Implementation of of contaminants in 
degrade. or contai n is not effec tive during the required to make a plot of phytoremediation shallow soil s over long 
contaminants. wi nter. Phytoremediation land at the Hanfo rd Site could lead to a periods, and many 

only treats soil s to the suitab le fo r plant growth . GHG reduction metals and 

approx imate depth of the If used to treat contaminants credi t. radionucl ides would 

pl ant roots and is onl y that are merely taken up and 
accu mulate in the 

approp1iate fo r low not tra nsformed ro innocuous 
plants and would not 

concentrations of fo1ms. plants would need to 
actually be treated, 

contaminants. It is a slow be disposed of elsewhere to 
posi ng ii sks to 

process that is applied over avoid ultimately returning 
ecologica l receptors. 

long periods of years or the contaminants back to the 
decades. Many metals and soils they came from. 
radionucl ides are onl y taken Concerns about contaminants 
up by the pl ants and not in the plants entering the 
transfonned to innocuous food chain may need to be 
fom1s. addressed. 

Containmtnt 

Surface Barriers 

Mai ntai n Existing Soi l Cover with M A All Shallow/ The existing soil cover on a Moderate High Low Low Moderate Retained Reta ined i f used in 
Deep waste site is maintained Does not reduce Applicable only on si tes with o associated Continued impact conj uncti on wi th MNA. 

and/or augmented as needed contamination. Effective in existing soil covers. Simple cost; system in to soil resources. 
to provide protection from suppo11ing mitigation of to implement but requires place 
intrnsion by bi ological 1>otential for direct contact maintenance and pe1iodic 
receptors Ex isting soil wi th residual contaminants monitoring throughout the 
covers incl ude soil if consistently well attenuation period. 
slabili zation covers and implemented for duration of Restri ctions on future land 
clea n overUurdcn. elevated ri sk.. Reli es on use would be necessary. 

natu ral attenuation to 
decrease contaminant 
concentrations to levels 
protecti ve of human health 
and the environment 
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Hanford Barrier All Shallow/ A nine-layer banicr with a Moderate/High Hi gh High Low l\foderate Not Install at ion of large 
Deep total thickness of 4.5 m Retained• number of layers makes 

( 11 .8 ft). Designed to be Leaching of near-surface Most ET barri ers are simple GHG and energy this technology difficult 
impermeab le to prevent source COPCs wi ll be to constnict, however the for insta llati on. to implement. It has 
surface water infiltration con troll ed, but residual nine-layered Hanford BaiTier Continued impact very few adva ntages 
through the vadose zone and COPCs in capi ll ary fli nge constructi on is compl ex. to soi l resources. over the ET bani er in 
limit contam inant leaching and deeper vadose zone Bi ointnision will need to be comparison to cost . 
to groundwater. W ill also pore water will cont inue to considered as part of the 
prevent direct contact with affect groundwater because ba rri er/cap design and is in 
contaminan ts. of wate r table flu ctuation. the Hanford Barrier. 

Modified RCRA Subti tl e C and/or D Barrier All Shallow/ Modified RCRA Subtitle C Moderate/Hig h Low l-li gh Low Modera te Not Modified RCRA 
Deep barriers are designed for Reta ined"' baniers have been 

haza rdous waste, Category 3 Leaching of near-surface Most ET surface barriers are GHG and energy demonstrated to fai l in 
and Category 1 (mixed) source COPCs will be simple to const11.1 ct ; however for installat ion . arid and semiaiid 
low-level waste. Modified controlled, but residua l the nine-layered Hanford Continued impact environ ments, as well 
RCRA Subtitle D ban iers COPCs in capilla1y fringe Barri er constmcti on is to soil resources. as some humid 
are designed for and deeper vadosc zone compl ex: climates. The smectiti c 
nonrad io logical and pore water will continue to Biointnision will need to be clays will shrink and 
nonhazardous solid waste, or affect groundwater because considered as pa11 of the crack when dry and can 
Catego11• I low-level waste of water table fluctuation . ba1Tier/cap design and is in allow signifi cant 
where hazardous substances Prevention of direct contact the Hanford Bani er. quantiti es of 
are not present. Vmious will depend on specific precipi tation to 
modifications to a RCRA design. infi lt rate through the 
C ba1Tier designed to be cracks down into the 
site•specific . Number of underlying waste. Jn 
layers can va ry from four to addition, man-made 
seven. Modified RCRA materials in RCRA 
Subtitle O is composed of barriers can have a 
approxi mately four layers limited li fe prior to 
wi1h a relative thi ckness of fai lure. 
0.9 111 (2 .9 ft) 

Baniers are gene rall y 
designed to be impermeable 
to prevent stuface water 
infiltration th rough the 
vadose zone and li mit 
contaminant leaching to 
groundwater May also 
prevent direct contact with 
contaminants. 

Asphalt/Concrete Cap All Shall ow/ Barri ers used around High High Low Low Moderate Retained Potential component of 
Deep structures to remain in place alternatives . May be 

(e.g .. reactors) in the Fo r increased effecti veness, No technical or GHG and enerb'Y appl icable for small 
short-te1m (75 years) to barrier needs to be properl y ad mini strative chall enges. for insta ll ati on. areas requiring short -
prorno1e drainage, prevent sealed , given that asp halt Si mple to construct. Continued impact term effecti veness 
infi ltration into possible and concrete are permeable . to soi l resources. 

sources below the reactors, l-li gh effectiveness in the 

and prevent exposure to short tenn 

contaminated soil. 
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Vegetative Cap (ET Cap) All Shallow/ There are 1wo 1ypes of ET Low/Moderate High Low Low High Retained In arid and semiarid 
Deep banicrs: monofi ll and environments, ET 

capilla1y . Both banicrs Leaching of near•surface Vegetative cap readi ly GHG and ener!,'Y barriers are prefeITed 
functi on on the pre mise of source COPCs will decrease install ed. Bioi ntiusion will for installation . over modified RCRA 
minimizing (<2 mm) or once grasses have become need 10 be considered as pan barriers due to superior 
stopping water from es1ab li shed. but residual of the barri er/cap design. If performance, limited 
percolating through the COPCs in capillary fringe the depth of waste is less maintenance, cosl's. and 
engineered barrier through and deeper vadose zone than 4 .6 m ( 15 ft), a barrier li fe expectancy. 
the processes of evapora ti on pore water may cont inue to biobanier wi ll be needed Capi ll ary barriers 
and tra nspira1i on Barrier affect groundwater because (bioball'iers in arid/semiarid shou ld not be used in 
thickness and associated soi l of water table fluctuation . zones often consist of a areas susceptib le to 
moistu re storage capacity Prevention of di rect contact cobble layer). subsidence. 
must take into account the wi ll depend on specific 

loca l current and future design. See SGW-34059 for 

climati c conditions. The furth er detai ls . 

bairier functi ons as a giant 
sponge soaki ng up the water 
a11d minimizing or 
preventing percolati on. The 
monofi ll ET layer consists 
o f a single layer. whereas 
the cap ill ary layers consist 
ofa fine-grained soil layer 
overlyi ng a relati vely 
coarse-gra ined soil layer. 
The clislinct textural 
interface in capillary ET 
baniers between the fine and 
coarse soil layers creates a 
capill ary break. which 
functionall y increases the 
water holdi ng capacity of 
the fin e-gra ined soi l layer. 
To mitigate erosion, pea 
gravel should be blended 
into the surface 
approximately 100 cm of the 
ET barrier. Sec 
EPA 542-F-11 -00 1 fo r 
addi ti onal information on 
ET barriers 
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Horizontal Subsurfoce Barriers 

Jct Grouting, Soil Freezing. or Wire Saw All Shallow/ Barriers are pl riced beneath Low Low High Low Low Not Not implementable 
Barriers Deep the contaminated zone 10 Retai ned• 

limit further migration. Jet Significant unce1tainty on All methods would be Large amount of 

grouting is as previously the completeness of the difficult or impossib le to waste would be 

di scussed at one specific ba rri er wi th all methods. implement at the Hanford generated during 

depth . Soil freezing involves Site because of the gravels install ation, and 

placement of cooling media and cobbles and the depths GHG and energy 

di stribution systems into the required. for install ation. 

subsurface to freeze a soil 
layer below the 
contamination. Wire saw 
ban-ier involves cul li ng a 
thin hmizontal tre11ch that is 
fill ed with grout using a 
diamond wire saw. The saw 
is placed in an excavati on 
arou nd the soil mass to ~e 
contai ned. 

Com pa c l ion 

Dynami c Compaction All Shallow/ Dynamic compaction is used Moderate/High High Low Low Low/Moderate Retained Retained for waste sites 
Deep for consolidation of soils that may require 

and buried wastes. and can Effective at removing void Simple and widel y used No associated GHG and encr!,ry construction of an 
be used to minim ize the spaces and compacting technology. cost for installation engineered banier that 
potential subsidence for a surface soil , where voids Continued impact could be prone to .future 
subsequent barri er. The ex ist around buri ed waste . to soi 1 resources. subsidence (e .g., c1ibs) . 
process involves dropping a Not effective for native 

weigh t from a soi ls. 

predetem1ined height onto Not effective for treatment 
the area to be compacted or of haza rdous wastes. 
the use of heavy equipment. 
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Table B-7. Preliminary Screening of Remedial Technologies for Vadose Zone Remediation of Radionuclides, Hexavalent Chromium, Other Metals, and Organic Compounds-Hanford Site Inner Area 

Genrral 
Ru ponst 
Actions 

Remedial 
TechnolORY 

Technology 
Prortss 
Option 

COPC 
Applicability" 

D, plh 
Range" Dtscriplion EfTt rtiveness 

References · DOF/RL-200 1-41 . Silew,de lnsr,11uinnal Comrols Plan for Hanford ( 'ER('/.A Rewonse Actions and RCRA Corrective Actions 

EPA 542-F- 11-00 1. Pact Slieel on £,•apo1ra11sp11·011m1 Cover s:vs1ems for Was1e Cowa111me111. 

SG\V-3-l059. !~'(feet oflVa.l"fe Dep1h on Barnctr l~'((arivenl!JS. 

lmplt mt>ntability 
Relalivt 

Capital Coll 
Rtlativr 

O&MCost 

a. Indi cates the co111.imina11ts that can be addressed b~- a technology based on geochemical prope11i es. A COPC Applicability of ·AJr' indicates implementation of a technology is not dependent on the nature of a chemical. 

b. Dep1h range is based on practi cal limilati ons of implementing the gi,·en technology. 

c. Sust:1in:1bi li1y rali ng based on E = energy use. GHG = ai r poll u1ion and greenhouse gas emi ss ions reducti on. Water = wat er use and resource impacts. Waste= Reduce. reuse. and recycl e waste. Eco = protec t land and ecosyslems. 

d. Dependent on reagenl approach. 

e. Ex sit u treatment does not include treatment done for ultimate dis posal at ERDF. Treatment performed at ERDF or th e si te as required 10 meet di sposal reslri cti ons is assumed part of the di sposal to onsite landfill process option. 

"' Ad dit ional deta ils on lechnologies 1101 retained \\ill be pro,·ided in an appendi x to lhe RI/FS repo11. 

bgs 

coc 
core 
ERDF 
ET 

GHG 
ISGR 

MNA 

NC P 

N/A 

O&M 

PAH 

PCB 

RCRA 

RI/FS 

TRU 

voe 
\VIPP 

zv 

below ground surfoce 

con1 a rninan1 of concern 

contaminant of potential concern 

Em·ironmentnl Restorati on Disposal Facil it) 

cn1 potranspiration 

greenhouse gas 

in situ gaseous reductjon 

monitored natural at tenuat ion 

National Cont ingenc) Plan (40 CFR JOO. ' ·National Oil and Ha7..ardous Substances Po ll uti on Contingenc~ Plan ·") 

not available 

opera li ons and mainl enance 

polynucl ear aromat ic hyd rocnrbon 

polychl orinated biphenyl 

Resource (. ·onservatirm and Recove1:v Act of 1976 

remedial in,·esti gati on/ reasibi lity study 

transurani c 

rnlatil e organic compound 

Was te Isolat ion Pi lo t Plant 

zero n "ll ent 

Snstainabilityc 

Retained/ 
Nol 

Rf' lained Scrtcning Commf'nt 
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