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200 EAST GROUNDWATER AAMS EXECUTIVE SUMMARY

This report presents the results of an aggregate area management study (AAMS) for the
200 East Groundwater Aggregate Area in the 200 Areas of the U.S. Department of Energy
(DOE) Hanford Site in Washington State. This scoping level study provides the basis for
initiating Remedial Investigation/Feasibility Study (RI/FS) activities under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA); or Resource
Conservation and Recovery Act (RCRA)Facility Investigations (RFI) and Corrective Measures
Studies (CMS). This report also integrates select RCRA treatment, storage or disposal (TSD)
closure activities with CERCLA and RCRA past practice investigations.

Through the experience gained to date on developing work plans, closure plans, and
permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) have recognized that all past practice investigations
must be managed and implemented under one characterization and remediation strategy,
regardless of the regulatory agency lead (as defined in the Tri-Party Agreement). In particular,
the parties have identified a need for greater efficiency over the existing RI/FS and RFI/CMS
investigative approaches, and have determined that, to expedite the ultimate goal of cleanup,
much more emphasis needs to be placed on initiating and completing waste management unit
cleanup through interim measures.

This streamlined approach is described and justified in the Hanford Federal Facility
Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991).
To implement this approach, the three parties have developed the Hanford Site Past-Practice
Strategy (DOE/RL 1992a) for streamlining the past practice remedial action process. This
strategy provides new concepts for the following:

o Accelerating decision-making by maximizing the use of existing data consistent
with data quality objectives

o Undertaking expedited response actions (ERAs) and/or interim remedial
measures (IRMs), as appropriate, to either remove threats to human health and
welfare and the environment, or to reduce risk by reducing toxicity, mobility, or
volume of contaminants.

The Hanford Site Past-Practice Strategy (DOE/RL 1992a) describes the concepts and
framework for the RI/FS (or RFI/CMS) process in a manner that has a bias-for-action through
optimizing the use of interim remedial actions, culminating with decisions on final remedies on
both an operable-unit and aggregate-area scale. The strategy focuses on reaching early
decisions to initiate and complete cleanup projects, maximizing the use of existing data,
coupled with focused short time-frame investigations, where necessary. As more data become
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encompass the contaminants listed for ERAs, IRMs, LFIs, final remedy, and risk assessment.
Based on the relative priorities of the plumes in each groundwater operable unit, it is
recommended that GW-OU-4 be given higher priority than GW-OU-3 for follow-up action.

The data evaluation process is discussed in Section 9.2. Recommendations for defining
operable unit boundaries and prioritizing operable units for work plan development are
provided in Section 9.3. Included in Section 9.3 are the interactions with RCRA and on-going
CERCLA investigations. All recommendations for future characterization needs will be. more
fully developed and implemented through work plans. Sections 9.4 and 9.5 provide
recommendations for focused feasibility and treatability studies, respectively. Section 9.6
discusses characterization activities which will be done on an aggregate area scale.
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Summary for Units Potentially

Waste Quantity of Reported Radionuclides (Ci) Reported
Management Waste Volume
Unit Total Pu Received (L)
Am-241 Co-60 Cs-137 H-3 1-129  Pm-147 Pu-238  Pu-239 Pu-240 Pu24] ingrams Ru-106 Sn-113  Sr-90  U-238 TotalU Alpha  Beta

216-A3 Crib 0.0455 02 |152E07] 0.0431 0559 | 0.0123 [ 0.8 3,050,000
216-A-4 Crib 0.0226 | 6.93 7.99 2.16 140 | 4.38E-08 4.39 0.134 | 0.133 8.6 221 6,210,000
216-A-5 Crib 3.32 12.1 371 1 65 |1.08E-07 41.6 | 0.0881 | 0.0877 | 3.99 109 1,630,000,000
216-A-6 Crib 0.18 10.5 2.09 0.548 35.6 | 5.5E-06 44.1 | 00553 | 0.055 2.19 291 3,400,000,000
216-A-7 Crib 10.00204 | 231 0.0571 | 0.0154 1 1.1E-07 0.431 | 0.00228 | 0.00227 | 0.0614 | 5.29 326,000
216-A-8 Crib 522 0.346 50 | 4.69E-05 51.5 0.123 3.07 1110 1,150,000,000
216-A-9 Crib 0.00583 | 4.65 4000 0.0285 | 0.0077 0.5 |3.63E-08 11 | 0.00008 | 7.57E-05| 0.0307 31 981,000,000
216-A-10 Crib 0.773 80.5 | 18500 | 0.107 0.329 3.39 423 350 0.309 8.25 0.081 28.1 360 3,210,000,000
216-A-21 Crib 0471 | 785 8.56 2.31 150 | 1.45E-06 751 | 0.0653 | 0.065 9.21 166 77,900,000
216-A-24 Crib 0.0219 | 268 0.289 | 0.0779 5.06 | 1.32E-06 183 | 0.0168 | 0.0167 | 9.21 166 77,900,000
216-A-27 Crib 0.3 324 5.51 1.49 96.5 |1.38E-05 245 | 0.0228 | 00227 | 592 112 23,200,000
216-A-30 Crib | 117 16.4 0.429 0.0751 73.1 | 00814 | 0.00315| 102 0.1 4.64 432 7,110,000,000
216-A-36A Crib 0.71 847 4.57 1.23 80 |0.000116 978 | 0.0486 | 0.0484 | 4.91 3630 1,070,000
216-A-36B Crib 0.217 350 507 | 0.00842 | 1.99 0.0569 0.558 178 3.17 |0.000579| 331 0.0398 1.1 1360 317,000,000
216-A-37-1 Crib 0.000369 0.0947 | 1600 | 0.00426 | 0.0919 0.000201 0.0283 | 0.0415 | 0.00252 | 0.0542 0.0109 | 0.00845 | 0.508 377,000,000
216-A-37-2 Crib 0.0982 0204 | 6.13 0.196 373 0.0407 | 0.00157 | 0.307 0.0172 | 0.105 1.85 1,090,000,000
216-A-45 Crib 0.11 00097 | 3850 | 0.0111 | 0.0421 | 0.00613 | 0.0556 0.658 0.0133 | 6.56E-05| 0.00834 0.00225 | 0.0551 | 0.112 103,000,000
216-A-11 French Drain ) 100,000
216-A-12 French Drain 100,000
216-A-13 French Drain 100,000
216-A-15 French Drain 10,000,000
216-A-16 French Drain 122,000
216-A-17 French Drain 60,000
216-A-18 Trench 0.00179 | 0.0444 0.00571 | 0.00154 0.1 |2.75E-12 0472 | 0469 | 0.00614| 0.172 488,000
216-A-19 Trench 0.00179 | 0.0444 0.00571 | 0.00154 0.1 |275E-12 13.1 13 | 0.00614| 0.17 1,100,000
216-A-20 Trench 0.00179 0.00571 | 0.00154 2.75E-12 0.00614 96,000
B \gore .
216-B-7A&B Cribs 0 0.012 | 432 0 0 246 66.2 0 4300 0 2200 | 0061 | 00606 | 264 | 4490 | 43,600,000
216-B-8 Crib and Tile Field 0 0.009 19.8 0 0 17 0.462 0 30 0 5.58 0 0.0151 1.84 49.3 27,200,000
216-B-9 Crib and Tile Field 0 0.0009 | 3.92 0 0 9.94 2.68 0 174 0 552 | 00152 | 00151 | 107 2 36,000,000
216-B-10A Crib 0 0.00099 | 0.401 0 0 0.56 0.151 0 9.8 0 0 1.89 |0.00302| 0602 | 455 9,990,000
216-B-10B Crib 0 0 0.0001 0 0 0 0 0 0 0 0 0.0002 |2.49E-07] 2.91E-06| 5.31E-07 28,000
216-B-12 Crib 0 0.232 716 0 0 21.4 5.76 0 374 | 0.0001 0 79.3 6.96 23 1540 520,000,000
216-B-14 Crib 0 0.103 114 0 0 1.43 0.385 0 25 0 172 0.073 | 00726 | 1.53 567 8,710,000
216-B-15 Crib 0 0.109 | 924 0 0 0285 | 0.077 0 5 0 87.3 | 0.0348 | 0.0348 | 0.307 357 6,320,000
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Table 2-5. Radionuclide Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.

Waste Quantity of Reported Radionuclides (Ci) Reported
Management ' Waste Volume
Unit Total Pu Received (L)
Am-241 Co-60 Cs-137 H-3 [-129  Pm-147 Pu-238 Pu-239 Pu-240 Pu-241 ingrams Ru-106 Sn-113  Sr-90 U-238 TotalU  Alpha Beta

216-B-16 Crib 0 0.103 296 450 0 0.571 0.154 0 10 0 302 0.108 0.107 0.614 1180 5,600,000
216-B-17 Crib 0 0.0204 100 0 0 0.571 0.154 0 10 0 68.9 0.119 0.118 0.614 330 3,410,000
216-B-18 Crib 0 0.103 114 0 0 0.571 0.154 0 10 0 81.8 0.0791 | 0.0786 | 0.614 385 8,520,000
216-B-19 Crib 0 0.117 126 0 0 0.571 0.154 0 10 0 88.3 0.0606 | 0.0605 | 0.614 418 6,400,000
216-B-43 Crib 0 0.0157 130 170 0 0.0285 | 0.0077 0 0.5 0 574 0.00456 | 0.00454 | 0.0307 1400 2,120,000
216-B-44 Crib 0 0.0848 309 450 0 0.856 0.231 0 15 0 1200 | 0.00076 | 0.000756| 0.921 2990 5,600,000
216-B-45 Crib 0 0.0899 666 390 0 0.571 0.154 0 10 0 1180 | 0.00228 | 0.00227 | 0.614 3640 4,920,000
216-B-46 Crib 0 0.0899 88.9 536 0 1.142 0.308 0 20 0 631 0.0636 | 0.0635 1228 1440 6,700,000
216-B-47 Crib 0 0.0179 66.6 0 0 0.285 | 0.0766 0 5 0 261 0.00228 | 0.00227 | 0.307 650 | 3,710,000
216-B-48 Crib 0 0.0179 200 327 0 0.285 0.077 0 5 0 547 0.00076 | 0.000757| 0.307 1490 | 4,090,000
216-B-49 Crib 0 0.0899 182 536 0 0.856 0.231 0 15 0 1140 0.106 0.106 262 2360 | 6,700,000
216-B-50 Crib 0 0.0283 51.2 90 0 0.0136 | 0.00368 0 0.239 0 3.39 0.0001 |0.000095| 0.0147 105 54,800,000
216-B-55 Crib 3.8E-06 137 2.68 0 3.8E-06 0 0 0.653 | 5.01E-05 7.23 0.0268 | 0.0423 40.9 1,230,000,000
216-B-57 Crib 0 0.0147 226 0 0 0.0106 | 0.00287 0 0.187 1.83 | 0.00029 [ 0.000297] 0.0115 437 84,400,000
216-B-62 Crib 0.103 ~135 14.7 0.0023 0.755 0.0049 74.6 0.01 0.105 418 282,000,000
216-B-4 Reverse Well No inventory data is contained in WIDS, however, the presence of TRU and fission products is mentioned. 1 10,000
216-11A&B Reverse Wells 0 0.00143| 213 | O 0 0.228 | 0.0616 4 0425 2.01 | 0.00456 | 0.00454 | 0.246 449 29,600,000
216-B-5 Reverse Well 0 29.2 0 0 244 65.7 4270 |1.03E-11 255 0 0 262 108 30,600,000
216-B-6 Reverse Well No inventory data is contained in WIDS, however, the presence of TRU and fission products is mentioned. 1 6,000,000
216-A-25 Pond 0.000528 204 213 428 [0.000162 257 4.24 27.5 939 307,000,000,000
216-B-3 Pond 3.96 93.5 790 0.0026 | 0.799 250 1.42 101 23 16.2 390 240,000,000,000
216-N-8 Pond unknown
216-B-2-1 Ditch Waste inventory is included in the 216-B-3 Pond inventory. 149,000,000,000
216-B-2-2 Ditch | | 0314 | o | 0.0024 0 0.042 147 0 |1.57E-05] 0.00258 | 295 49,700,000
216-B-3-1 Ditch Waste inventory is included in the 216-B-3 Pond inventory. 149,000,000,000
216-B-3-2 Ditch Waste inventory is included in the 216-B-3 Pond inventory. 149,000,000,000
216-B-20 Trench 0 0.0899 684 0 0 0.0742 0.02 0 153 0 340 0.118 0.117 | 0.0798 2000 2,680,000
216-B-21 Trench 0 0.133 169 0 0 0.58 0.136 0 10.3 0 318 0.226 0.225 0.632 965 4,670,000
216-B-22 Trench 0 0.274 20.5 0 0 0.148 | 0.0342 0 2.6 0 176 0.14 0.139 0.16 398 4,740,000
216-B-23 Trench 0 0.137 50.9 0 0 0.102 | 0.0277 0 1.8 0 62.5 0.0523 | 0.052 0.111 226 4,520,000
216-B-24 Trench 0 0.21 58.6 0 0 0.44 0.119 0 77 0 78 0.0825 | 0.082 0473 0.274 4,700,000
216-B-26 Trench 0 0.223 438 0 0 0.143 0.385 0 2:5 0 475 0.197 0.196 | 0.0153 1800 3,760,000
216-B-28 Trench 0 0.0537 10.7 0 0 0.32 0.0862 0 5.6 0 49.5 0.101 0.1 0.34 121 5,880,000
216-B-29 Trench 0 0.165 274 0 0 0.0628 | 0.0169 0 1.1 0 84.8 0.115 0.115 | 0.0675 226 | 4,420,000
216-B-30 Trench 0 0.0397 1570 0 0 0.12 0.0323 0 241 0 265 0.0295 | 0.0293 | 0.129 3540 4,780,000
216-B-32 Trench 0 0.0397 58.6 0 0 0.148 0.04 0 2.6 "0 113 0.00368 | 0.00367 | 0.16 339 4,770,000
216-B-33 Trench 0 0.0327 127 0 0 0.674 0.182 0 11.8 0 18.1 0.0067 | 0.00667 | 0.724 281 4,740,000
216-B-34 Trench 0 0.014 7.91 0 0 0.325 | 0.0878 0 S5 0 18.1 0.0285 | 0.0283 0.35 517 4,800,000
216-B-36 Trench 0 0.0011 336 0 0 0.0457 | 0.0123 0 0.8 0 199 | 0.00532 | 0.00532 | 0.0491 1040 1,940,000
216-B-37 Trench 0 0.0157 1350 0 0 0.114 | 0.0308 0 2 0 6.56 | 0.00121 | 0.00121 | 0.123 2600 4,320,000
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Table 2-5. Radionuclide Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.

Waste Quantity of Reported Radionuclides (Ci) Reported
Management Waste Volume
Unit Total Pu Received (L)
Am-241 Co-60 Cs-137 H-3 I-129  Pm-147 Pu-238 Pu-239 Pu-240 Pu-241 in grams Ru-106  Sn-113 Sr-90 U-238 TotalU  Alpha Beta

216-B-40 Trench 0 |000031]| 153 0 0 0.0571 | 0.0154 0 1 0 115 | 000117 | 0017 | 00614 | 523 1,640,000
216-B-52 Trench 0 0.113 160 0 0 1.08 0.293 0 19 0 492 0.01 0.00998 1.17 8,530,000
216-B-53A Trench 0 0.0335 | 0.0559 0 0 5.71 1.54 0 100 0 0.0538 | 0.076 | 0.00756 | 6.14 549,000
216-B-63 Trench 0.0108 241 0.15 | 0.0742 7,220,000,000

216-C-1 Crib 0.002 | 0.0455 70 04579 | 0.123 8 1.89E-08 85.5 0.0988 23,400,000
216-C-3 Crib 0.0014 | 0.0424 1 8.3E-11 8.04 0.0153 5,000,000
216-C-4 Crib 0.0018 | 0.0433 1 5.35E-10 11.8 0.0011 170,000
216-C-5 Crib 0.0018 | 0.0444 1 1.38E-10 4.2 0.0182 37.900
216-C-6 Crib 0.0025 | 0.0465 0.1 2.73E-08 28.8 0.0001 530,000
216-C-10 Crib 0.0113 | 0.0855 0.15 | 8.95E-08 3.45 | 0.00001 897,000
216-C-9 Pond 0.703 0.338 | 8.66E-08 2.43 1,030,000,000
200 East Powerhouse Ditch 13,800/mo

216-N-1 Pond 0.0813 0.0571 | 0.0154 1 [3.32E13 0.0713 | 0.00152 | 0.00151 | 0.0614 | 0.3 946,000,000
216-N-4 Pond 0.0813 0.0571 | 0.0154 1 [3.32E13 0.0713 | 0.00152 | 0.00151 | 0.0614 | 0.3 946,000,000
216-N-6 Pond 0.0813 0.0571 | 0.0154 1 [3.23E13 0.0713 | 0.00152 | 0.00151 | 0.0614 | 0.3 946,000,000
216-N-2 Trench 0.0785 4.73E-14 0.0687 0.29 7,500,000
216-N-3 Trench 0.0881 1.49E-12 0.0777 0.326 7,600,000
216-N-5 Trench 0.0881 1.49E-12 0.0777 0.326 7,600,000
216-N-7 Trench 0.0881 1.49E-12 0.0777 0.326 7,600,000

Source: WIDS (WHC 1991a).
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Table 2-6. Chemical Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.

Waste Quantity of Reported Chemical Waste (kg) :
Management Normal Waste Volume
Unit Aluminum | Ammonium | Ammonium Nitric Paraffin Received (L)
Nitrate Carbonate Nitrate _ BP Fluoride |Ferrocyanide Nitrate _Nitrite _Acid __|Hydrocarbons| _Oxalate
216-A-3 Crib 3,050,000
216-A-4 Crib 300 6,210,000
216-A-5 Crib 1,000,000 1,630,000,000
216-A-6 Crib _ 10,000 3,400,000,000
216-A-7 Crib 180,000 326,000
216-A-8 Crib 320,000 130,000 46,000 1,150,000,000
216-A-9 Crib 300,000 981,000,000
216-A-10 Crib 3,210,000,000
216-A-21 Crib 400,000 9,000 77,900,000
216-A-24 Crib 200,000 90,000 30,000 77,900,000
216-A-27 Crib 300,000 5,000 23,200,000
216-A-30 Crib 2 . 16,000 7,110,000,000
216-A-36A Crib 1,070,000
216-A-36B Crib 317,000,000
216-A-37-1 Crib 600 377,000,000
216-A-37-2 Crib 1,090,000,000
216-A-45 Crib 103,000,000
216-A-11 French Drain ; 100 100,000
216-A-12 French Drain 100 100,000
216-A-13 French Drain 3 I 1 100,000
216-A-15 French Drain 5 1 10,000,000
216-A-16 French Drain 1 ) 122,000
216-A-17 French Drain 1 60,000
216-A-18 Trench 730 488,000
216-A-19 Trench , 20,000 1,100,000
216-A-20 Trench 210 96,000
22,000 240,000 1,800,000 60,000 43,600,000
216-B-8 Crib and Tile Field 160,000 25,000 1,400,000 ' 6,000 27,200,000
216-B-9 Crib and Tile Field 1,000 36,000,000
216-B-10A Crib : 1,000 1,000 9,990,000
216-B-10B Crib - . 2 28,000
216-B-12 Crib 1,800,000 520,000,000
216-B-14 Crib 5,000 1,500,000 8,710,000
216-B-15 Crib 3,300 90,000 6,320,000
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Table 2-6. Chemical Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.

| 2 50

5

2

9 2

Waste Quantity of Reported Chemical Waste (kg)
Management Normal Waste Volume
Unit Aluminum | Ammonium | Ammonium Nitric Paraffin Received (L)
Nitrate Carbonate Nitrate BP Fluoride | Ferrocyanide Nitrate Nitrite Acid Hydrocarbons|  Oxalate

216-B-16 Crib 3,000 1,100,000 5,600,000
216-B-17 Crib 1,800 1,100,000 3,410,000
216-B-18 Crib 5,000 1,000,000 8,520,000
216-B-19 Crib 3,400 1,500,000 6,400,000
216-B-43 Crib 1,100 400,000 2,120,000
216-B-44 Crib 3,000 800,000 5,600,000
216-B-45 Crib 2,600 90,000 4,920,000
216-B-46 Crib 4,000 1,200,000 6,700,000
216-B-47 Crib 2,000 700,000 3,710,000
216-B-48 Crib 2,200 1,000,000 4,090,000
216-B-49 Crib 4,000 1,500,000 6,700,000
216-B-50 Crib 9,100 10,000 1,500 54,800,000
216-B-55 Crib 90,000 1,230,000,000
216-B-57 Crib 12.000 84,400,000
216-B-62 Crib : 282,000,000
216-B-4 Reverse Well 1,000 10,000
216-11A&B Reverse Wells 29,600,000
216-B-5 Reverse Well 5,000 50,000 400,000 12,000 30,600,000
216-B-6 Reverse Well 10,000 6,000,000
216-A-25 Pond 307,000,000,000
216-B-3 Pond 240,000,000,000
216-N-8 Pond unknown
216-B-2-1 Ditch 149,000,000,000
216-B-2-2 Ditch 49,700,000
216-B-3-1 Ditch 149,000,000,000
216-B-3-2 Ditch 149,000,000,000
216-B-20 Trench 2,500 1,100,000 2,680,000
216-B-21 Trench 4,670,000
216-B-22 Trench 2,500 900,000 4,740,000
216-B-23 Trench 2,400 1,000,000 4,520,000
216-B-24 Trench 2,500 600,000 4,700,000
216-B-26 Trench 3,100 800,000 3,760,000
216-B-28 Trench 2,700 1,000,000 5,880,000
216-B-29 Trench 2,600 700,000 4,420,000
216-B-30 Trench 2,500 1,100,000 4,780,000
216-B-32 Trench 2,500 1,000,000 4,770,000
216-B-33 Trench 2,500 1,700,000 4,740,000
216-B-34 Trench 2,600 1,900,000 4,800,000
216-B-36 Trench 5,000 160,000 18,000 1,940,000
216-B-37 Trench 50,000 1,700,000 200,000 4,320,000
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Table 2-6. Chemical Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.
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Waste Quantity of Reported Chemical Waste (kg)
Management Normal Waste Volume
Unit Aluminum | Ammonium | Ammonium Nitric Paraffin Received (L)
Nitrate Carbonate Nitrate BP Fluoride [ Ferrocyanide Nitrate Nitrite Acid Hydrocarbons|  Oxalate
216-B-40 Trench 153 4,000 130,000 15,000 1,640,000
216-B-52 Trench 160 5,000 2,100,000 8,530,000
216-B-53A Trench 1 549,000

200 East Powerhouse Ditch

216-B-63 Trench
216-C-1 Crib 15,000 23,400,000
216-C-3 Crib 20 5,000,000
216-C-4 Crib 24,000 170,000
216-C-5 Crib 8,000 37,900
216-C-6 Crib 330 530,000
216-C-10 Crib 897,000
216-C-9 Pond 1,030,000,000
13,800/mo

216-N-7 Trench

__________________ 'th Ag .
216-N-1 Pond 946,000,000
216-N-4 Pond 946,000,000
216-N-6 Pond 946,000,000
216-N-2 Trench 7,500,000
216-N-3 Trench 7,600,000
216-N-5 Trench 7,600,000

7,600,000
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Waste Quantity of Reported Chemical Waste (kg)
Management Waste Volume
Unit Sodium Sodium Sulfuric Tributyl | Received (L)
Phosphate Potassium | Aluminate | Dichromate Sodium Sulfate Acid TBP Phogghbnate L
216-A-3 Crib 3,050,000
216-A-4 Crib 110 4,000 6,210,000
216-A-5 Crib 1,630,000,000
216-A-6 Crib 3,400,000,000
216-A-7 Crib 100,000 326,000
216-A-8 Crib 1,150,000,000
216-A-9 Crib 981,000,000
216-A-10 Crib 3,210,000,000
216-A-21 Crib 300 11,000 77,900,000
216-A-24 Crib 77,900,000
216-A-27 Crib 200 6,000 23,200,000
216-A-30 Crib 7,110,000,000
216-A-36A Crib 1,070,000
216-A-36B Crib 317,000,000
216-A-37-1 Crib 377,000,000
216-A-37-2 Crib 1,090,000,000
216-A-45 Crib 103,000,000
216-A-11 French Drain 100,000
216-A-12 French Drain 100,000
216-A-13 French Drain 100,000
216-A-15 French Drain 10,000,000
216-A-16 French Drain 122,000
216-A-17 French Drain 60,000
216-A-18 Trench 488,000
216-A-19 Trench 1,100,000
216-A-20 Trench 96,000
216-B-7A&B Cribs 130,000 400,000 15,000 43,600,000
216-B-8 Crib and Tile Field 500,000 40,000 70,000 1,400,000 27,200,000
216-B-9 Crib and Tile Field 36,000,000
216-B-10A Crib 100 1,000 9,990,000
216-B-10B Crib 28,000
216-B-12 Crib 520,000,000
216-B-14 Crib 40,000 50,000 8,710,000
216-B-15 Crib 50,000 60,000 6,320,000
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Table 2-6. Chemical Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.
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Waste Quantity of Reported Chemical Waste (kg)
Management Waste Volume
Unit Sodium Sodium Sulfuric Tributyl | Received (L)
Phosphate | Potassium | Aluminate | Dichromate Sodium Sulfate Acid TBP Phosphonate

216-B-16 Crib 70,000 110,000 5,600,000
216-B-17 Crib 60,000 90,000 3,410,000
216-B-18 Crib 50,000 70,000 8,520,000
216-B-19 Crib 100,000 90,000 6,400,000
216-B-43 Crib 21,000 29,000 2,120,000
216-B-44 Crib 40,000 60,000 5,600,000
216-B-45 Crib 41,000 60,000 4,920,000
216-B-46 Crib 70,000 100,000 6,700,000
216-B-47 Crib 40,000 60,000 3,710,000
216-B-48 Crib 60,000 80,000 4,090,000
216-B-49 Crib 60,000 80,000 6,700,000
216-B-50 Crib 54,800,000
216-B-55 Crib 1,230,000,000
216-B-57 Crib 84,400,000
216-B-62 Crib 282,000,000
216-B-4 Reverse Well 11 10,000
216-11A&B Reverse Wells 29,600,000
216-B-5 Reverse Well 29,000 80,000 3,300 30,600,000
216-B-6 Reverse Well 100 10,000 6,000,000
216-A-25 Pond 307.000,000,000
216-B-3 Pond 240,000,000,000
216-N-8 Pond unknown
216-B-2-1 Ditch 149,000,000,000
216-B-2-2 Ditch 49,700,000
216-B-3-1 Ditch 149,000,000,000
216-B-3-2 Ditch 149,000,000,000
216-B-20 Trench 80,000 100,000 2,680,000
216-B-21 Trench 4,670,000
216-B-22 Trench 40,000 80,000 4,740,000
216-B-23 Trench 60,000 60,000 4,520,000
216-B-24 Trench 34,000 50,000 4,700,000
216-B-26 Trench 40,000 60,000 3,760,000
216-B-28 Trench 50,000 80,000 5,880,000
216-B-29 Trench 35,000 50,000 4,420,000
216-B-30 Trench 70,000 110,000 4,780,000
216-B-32 Trench 60,000 90,000 4,770,000
216-B-33 Trench 100,000 110,000 4,740,000
216-B-34 Trench 80,000 90,000 4,800,000
216-B-36 Trench 40,000 24,000 8,000 1,940,000
216-B-37 Trench 400,000 90,000 4,320,000
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Table 2-6. Chemical Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.
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Waste Quantity of Reported Chemical Waste (kg)
Management Waste Volume
Unit Sodium Sodium Sulfuric Tributyl | Received (L)
Phosphate Potassium | Aluminate | Dichromate Sodium Sulfate Acid TBP Phosphonate

216-B-40 Trench 31,000 20,000 7,000 1,640,000
216-B-52 Trench 80,000 80,000 8,530,000
216-B-53A Trench 549,000
216-B-63 Trench 7,220,000,000

216-C-1 Crib s 23,400,000
216-C-3 Crib 5,000,000
216-C4 Crib 14,000 170,000
216-C-5 Crib 37,900
216-C-6 Crib 530,000
216-C-10 Crib 897,000
216-C-9 Pond 1,030,000,000

216-N-1 Pond 946,000,000
216-N-4 Pond 946,000,000
216-N-6 Pond 946,000,000
216-N-2 Trench 7,500,000
216-N-3 Trench 7,600,000
216-N-5 Trench 7,600,000
216-N-7 Trench 7,600,000

Source: WIDS (WHC 1991a).
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Table 2-6. Chemical Waste Inventory
Summary for Units Potentially
Contributing Contaminants to Groundwater.
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Figure 3-1. Topography and Location Map for the Hanford Site.
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Figure 3-20. 200 East Area Geologic
Cross Section C-C’.
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B Figure 3-23. 200 East Area Geologic
Cross Section F-F’.
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Figure 3-49. Water Table Elevations

from December 1991
for the 200 East Area (Kasza et al. 1992).
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Potentiometric surface of the Rattlesnake Ridge
confined aquifer in feet above mean sea level

Water table contours in feet above mean sea leve!

Areas of complete erosion of the Elephant
Mountain Member (from RHO-RE-ST-12)

Area-of downward hydraulic gradient

Wells in confined aquifer used to prepare map

Areas where the basalt surface is generally

Tne Rottlesncke Ridge aquifer, which is confined by the Elephant Mountain Member, is manitored querterly in the
ecsten portion of 200 East Area. Tne June 1991 watler level measurements in 12 wells completed in the

Rattlesnake Ridge interbed were used to cantour the potentiometric surface of the cquifer. Arecl extent of downward
hydreulic gradient from the unconfined aquifer to this confined acuifer is inferred from the wcier—tcble map and the
contours of the potentiomelric surface of the Rcttlesnake Ridge. This crea represents the zone in which downwara
flow might occur if a pathway is available due to complete erosion of the Elephent Mountain Member or

sufficiently high hydraulic conductivity in the basalt. A profile view through the B Pond system shows the relctionship
between the unconfined water table and the potenticmetric surface of the Rattlesncke Ridge confined ecuifer.

Tne potentiometric surface of the Rattlesnake Ridge confined acuifer map hes been prepared by the
Geosciences Group, Environmentcl Division, Yestinghouse Hcnfard Company.

Note:
elevation Eft; by 0.3048 to obtain

elevation (m).

0 ‘1 Mile

E————’
0 1 Kilometer

To convert to metric, multiply

Figure 3-70. Potentiometric Surface of the
Rattlesnake Ridge Confined Aquifer and
the Groundwater Level at the Unconfined Aquifer,
Showing Area of Downward Hydraulic Gradient,
June 1991 (Kasza et al. 1991 and Jackson 1992).
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Table 3-2. Well Clusters and Associated Barometric Efficiency and
Vertical Hydraulic Gradient Data (Connelly et al. 1992a).

Direction of Vertical
Flow Component

Barometric Maximum Vertical | (During Max. Vertical
Well Cluster Efficiency Hydraulic Gradient Hydraulic Gradient)
299-E33-07 Uppermost aquifer N/A
0.0050 ft/ft t
299-E33-40 Rattlesnake Ridge aquifer 25%
699-49-55A Uppermost aquifer N/A
0.0023 f/ft t
699-49-55B Rattlesnake Ridge aquifer 22%
699-49-57A Uppermost aquifer N/A
0.0015 fr/ft t
699-49-57B Rattlesnake Ridge aquifer 19%
699-50-53A Uppermost aquifer N/A
0.0037 ft/ft t
699-50-53B Rattlesnake Ridge aquifer 15%
699-55-57 Uppermost aquifer N/A
e = 0.0038 ft/ft t
699-54-57 Rattlesnake Ridge aquifer 15%
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Table 4-4. Estimated Areas, Volumes, and Masses of Plumes,

200 East Groundwater Aggregate Area Page 1 of 3
Groundwater Volume (m®)
Manic and Org_ganic Compounds: Porosity (n) =
Bounding
Max. Contour
Chemical Conc. Monitoring Interval Mass
Compound Plume (ug/L) Well (ug/L) Area (m?) n = 0.1 n=0.2 n=03 (kg)
Arsenic A 13 699-44-42
B 10 699-43-45
(o 24 299-E25-30P
D 12 299-E18-3
210 740,000 740,000 1.500.000 2.200,000 22.8
Chromium A 56 299-E33-30
B 51 299-E33-32
C 65 299-E24-19
50 120,000 120000 240,000 360000 13.5
|_Cyanide 869 699-50-53A 200 850,000 850000 1,700,000 2,550,000 985
Nitrate A 492,000 699-54-48
B 503,000 699-50-53A
C 142,000 299-E25-13
D 150,000 299-E25-20
E 244,000 299-E17-15
45,000 2,100,000 2,100,000 4,300,000 6,400,000 740,000

WHC(200E-3)/9-25-92/03336T
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Table 5-1. Contaminants Evaluated Based on Current Plume Contaminant Levels.

Radionuclides

Americium-241
Antimony-125
Beryllium-7
Carbon-14
Cerium-144
Cesium-134
Cesium-137
Cobalt-60
Europium-154
Europium-155
Iodine-129
Lead-212
Niobium-95
Plutonium-238
Plutonium-239/240
Potassium-40
Radium-226)
Ruthenium-106
Strontium-90
Technetium-99
Tritium
Uranium-234
Uranium-235
Uranium-238
Zinc-65

Inorganics

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Cyanide
Fluoride
Iron

Lead
Lithium
Magnesium
Mangenese
Mercury
Nickel
Nitrate/Nitrite
Phosphate
Potassium
Selenium
Silver
Sodium
Strontium
Sulfate
Thallium
Uranium
Vanadium
Zinc

Organics

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,2-Dicholorethane
1,2-Dichloroethylene
2,3,4,6-Tetrachlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2-Chlorophenol
4-Methyl-2-Pentanone
Acetone

Aldrin
Bis(2-ethylhexyl)phthalate
Carbon tetrachloride
Chloroform
Cyclohexanone

DDD

DDT

Dieldrin

Diethyl ether

Endrin

Gamma-BHC
Heptachlor
Hydrazine

Methyl ethyl ketone
Methylene chloride
p-Chloro-m-cresol
Pentachlorophenol
Phenol

Pyrene

Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Trichloromonofluoromethane
Triethylene glycol

WHC(200E-3)/7/6/92/03337T
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related to surface and groundwater contaminants. These are included
principally in the following regulations:

- Public Water Supplies (Chapter 248-54 WAC). This regulation
establishes drinking water standards for public water supplies. The
standards essentially parallel the federal dnnking water standards (40
CFR Parts 141 and 143).

- Water Quality Standards for Ground Waters of the State of
Washington (RCW 90.44, Chapter 173-200 WAC). This regulation
establishes contaminant standards for protecting existing and future
beneficial uses of groundwater through the reduction or elimination of
the discharge of contaminants to the state’s groundwater.

The state drinking water quality standards would be evaluated as potential
ARARSs in essentially the same manner as the federal drinking water standards
would be considered. Because the numerical standards are identical for both
federal and state contaminants, the state drinleng water standards are already
addressed in Table 6-1 under the federal MCL and SMCL columns.

The state groundwater standards are not applicable to cleanup actions approved
by Ecology under Washington’s Model Toxics Control Act (MTCA) or by
EPA under CERCLA [(WAC 173-200-010(3)(c)]. Groundwater cleanup
standards are to be developed under MTCA procedures (see Section 6.2.2.2
for a discussion of these procedures). Nevertheless, the state groundwater
standards may be considered relevant and appropriate as potential ARARs for
contaminants in groundwater (e.g., where no other potential ARARs exist for
particular constituents) and for selected remedial actions that could result in
discharges to groundwater (e.g., if treated wastewaters are discharged to the
soil column). Determining ARARs for treated discharges would depend on the
type of remediation performed and would have to be established on a case-by-
case basis as remedial actions are defined.

Model Toxics Control Act (RCW 70.105D, Chapter 173-340 WAC). The
MTCA (RCW 70.105D, Chapter 173-340 WAC) (Ecology 1991b) authorized
Ecology to adopt cleanup standards for remedial actions at hazardous waste
sites. These regulations are considered potential ARARs for soil,
groundwater, and surface water cleanup actions. The processes for
identifying, investigating, and cleaning up hazardous waste sites are defined
and cleanup standards are set for groundwater, soil, surface water, and air in
Chapter 173-340 WAC.

WHC(200E-3)/9-21-92/03338A
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Table 6-1. Potential Contaminant-Specific ARARs and TBCs for Preliminary Inorganic

Organic, and Radionuclides of Concem. Page 4 of 7
DOE Order DOE Order
SDWA RCRA RCRA MTCA RCRA 5400.5 5400.5
TCLP LDR Limits
Designation For Groundwater Corrective Ingested 4% Ingested
Drinking Water Standards Limit , Wastewaters Cleanup Levels Action Levels ater Water”
MCL in SMCL in in CCW in Method A Water in DCG DCG
mg/L mg/L mg/L mg/L ug/L mg/L pCi/L pCi/L
DDD - - - 0.023 - 0.0001 - -
DDT - - - 0.0039~ 0.12 0.0001 - -
Dieldrin - - - 0.017 - 0.000002 - -
Endrin .0002/0.0027 - 0.02 0.0028* -~ 0.0002 - -
Endrin Aldehyde - - - - o - — -
Gamma-BHC - - - - - - - —
Heptachlor 0.0004 - 0.003 0.0012% - 0.000008 - -
Bis(2-ethylhexyl) phthalate 0.006 - - 0.54% - - - -
Diethyl Ether - - - = - - - —
Dimethoate - - - — - 0.7 = -
Ethyl Cyanide - - - 0.24% - - - -
Hydrazine - - - - - i - -
P-chloro-m-cresol - - - - - - e -
Phorate -- - - - - i - >
Trichloromonofluoromethane - : - - 0.02% - - - -
Triethylene Glycol - - = - o - v -
CONVENTIONAL CONSTITUENTS
Ammonium Jon - - - - = - - =
Bromide - - - = - = s -

WHC(200E-2)/8-9-92/03045T
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Table 6-2. Potential Location-Specific ARARs.

Page 1 of 7

Location

Requirement

Prerequisite

Citation

ARAR

GEOLOGICAL:

Within 200 feet of a fault
displaced in Holocene time.

Holocene faults and
subsidence areas.

Unstable slopes.

100-year floodplains.

Salt dome and salt bed
formations, underground
mines, and caves.

New treatment, storage or
disposal of hazardous waste
prohibited.

New solid waste disposal
facilities prohibited over
faults with displacement in
Holocene time, and in
subsidence areas.

New solid waste disposal
areas prohibited from hills
with unstable slopes.

Solid and hazardous waste
disposal facilities must be
designed, built, operated, and
maintained to prevent
washout.

Avoid adverse effects,
minimize potential harm,
restore/preserve natural and
beneficial values in
floodplains.

Placement of non-
containerized or bulk liquid
hazardous wastes is
prohibited.

Hazardous waste management
near Holocene fault.

New solid waste management
activities near Holocene fault.

New solid waste disposal on
an unstable slope.

Solid or hazardous waste
disposal in a 100-year
floodplain.

Actions occurring in a
floodplain.

Hazardous waste placement
in salt dome, salt bed, mine,
or cave.

40 CFR 264.18;
WAC 173-303-420

WAC 173-304-130

WAC 173-304-130

40 CFR 264.18;
WAC 173-303-420;
WAC 173-304-460

40 CFR Part 6 Subpart A;
16 USC 661 et seq;
40 CFR 6.302

40 CFR 264.18

Not ARAR. No Holocene
fault.

Not ARAR. No Holocene
fault.

Not ARAR. No unstable
slope.

Potential ARAR.

Potential ARAR.

Not ARAR. None of these
units.

WHC.26B/7-9-92/02968T
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Shorelines.

disposal facilities prohibited
in wetlands (including within
200 feet of shoreline).

New solid waste disposal
facilities prohibited within
200 feet of surface water
(stream, lake, pond, river,
salt water body).

New solid waste disposal
facilities prohibited in
wetlands (swamps, marshes,
bogs, estuaries, and similar
areas).

Discharge of dredged or fill
materials into wetlands
prohibited without a permit.

Minimize potential harm,
avoid adverse effects,
preserve and enhance
wetlands.

Actions prohibited within 200
feet of shorelines of statewide
significance unless permitted.

within 200 feet of surface
water.

Solid waste disposal within
200 feet of surface water.

Solid waste disposal in a
wetland (swamp, marsh, bog,
estuary, etc.).

Discharges to wetlands and
navigable waters.

Construction or management
of property in wetlands.

Actions near shorelines.

WAC 173-304-130

WAC 173-304-130

40 CFR Part 230;
33 CFR Parts 303, and 320
to 330

40 CFR Part 6
Appendix A

Chapter 90.58 RCW;
Chapter 173-14 WAC.

Table 6-2. Potential Location-Specific ARARs. Page 2 of 7
Location Requirement Prerequisite Citation ARAR
SURFACE WATER:
Wetlands. New hazardous waste Hazardous waste disposal WAC 173-303-420 Potential ARAR.

Potential ARAR.

Not ARAR. No wetlands
present.

Potential ARAR.

Not ARAR. No wetlands
present.

Potential ARAR.

WHC.26B/7-9-92/02968T
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GROUNDWATER:

Sole source aquifer.

Uppermost aquifer.

Aquifer Protection Areas.

Groundwater Management
Areas.

or other actions that modify
streams or rivers, or
adversely affect fish or
wildlife habitats and water
resources.

New solid and hazardous
waste land dispossl facilities
prohibited over a sole source
aquifer.

Bottom of lowest liner of new
solid waste disposal facility
must be at least 10 feet above
seasonal high water in
uppermost aquifer (S feet if
hydraulic gradient controls
installed).

Activities restricted within
designated Aquifer Protection
Areas.

Activities restricted within
Ground Water Management
Areas.

or river and affecting fish or
wildlife.

Disposal over a sole source
aquifer.

New solid waste disposal.

Activities within an Aquifer
Protection Area.

Activities within a
Groundwater Management
Area.

WAC 173-303-402;
WAC 173-304-130

WAC 173-304-130

Chapter 36.36 RCW.

Chapter 90.44 RCW;
Chapter 173-100 WAC

Table 6-2. Potential Location-Specific ARARSs. Page 3 of 7
Location Requirement Prerequisite Citation ARAR
Rivers and streams. Avoid diversion, channeling Actions modifying a stream 40 CFR 6.302 Potential ARAR.

Not ARAR. No sole source
aquifer.

Not ARAR. Groundwater is
deeper than 10 feet.

Not ARAR. Not an Aquifer
Protection Area.

Not ARAR. Not a
Groundwater Management
Area.

WHC.26B/7-9-92/02968T
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Watershed.

AIR:

Non-attainment areas.

species habitats.

areas prohibited within 1,000
feet upgradient, or 90 days
travel time, of drinking water
supply well.

New solid waste disposal
areas prohibited within a
watershed used by a public
water supply system for
municipal drinking water.

Restrictions on air emissions
in areas designated as non-
attainment areas under state
and federal air quality

programs.
SENSITIVE ENVIRONMENTS:
Endangered/threatened New solid waste disposal

prohibited from areas
designated by US Fish and
Wildlife Service as critical
habitats for endangered/
threatened species.

Actions within critical
habitats must conserve
endangered/threatened

species.

within 1,000 feet of drinking
water supply well.

New solid waste disposal in a

public watershed.

Activities in a designated
non-attainment area.

New solid waste disposal in
critical habitats.

Activities where endangered
or threatened species exist.

WAC 173-304-130

Chapter 70.94 RCW;
Chapters 173400 and 173-
403 WAC.

WAC 173-304-130

SO CFR Parts 200 and 402.

Table 6-2. Potential Location-Specific ARARs. Page 4 of 7
Location Requirement Prerequisite Citation ARAR
DRINKING WATER SUPPLY:
Drinking water supply well. New solid waste disposal New solid waste disposal WAC 173-304-130 Not ARAR. No drinking

water supply wells.

Not ARAR. Not a public
watershed.

Not ARAR. Not a non-
attainment area.

Not ARAR. Not a critical
habitat.

Potential ARAR.

WHC.26B/7-9-92/02968T
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Wildemess areas.

Wildlife refuge.

Natural areas preserves.

Wild, scenic, or recreational

rivers.

Columbia River Gorge

areas within 1,000 feet of
state or national park.

Restrictions on activities in
areas that are designated state
parks, or recreation/
conservation areas.

Actions within designated
wildemess areas must ensure
area is preserved and not
impaired.

Restrictions on actions in
areas that are part of the
National Wildlife Refuge
System.

Activities restricted in areas
designated as having special
habitat value (Natural
Heritage Resources).

Avoid actions that would
have adverse effects on
designated wild, scenic, or
recreational rivers.

Restrictions on activities that
counld affect resources in the
Columbia River Gorge.

near state/national park.

Activities in state parks or
recreation/conservation areas.

Activities within designated
wildemess areas.

Activities within designated
wildlife refuges.

Activities within identified
Natural Area Preserves.

Activities near wild, scenic,
and recreational rivers.

Activities within the
Columbia River Gorge.

Chapter 43.51 RCW;
Chapter 352.32 WAC

16 USC 1131 et seq;
50 CFR 35.1 et seq

16 USC 668dd et seq;
SO CFR Part 27

Chapter 79.70 RCW;
Chapter 332650 WAC

16 USC 1271 et seq;
40 CFR 6.302;
Chapter 79.72 RCW

Chapter 43.97 RCW

Table 6-2. Potential Location-Specific ARARS. Page 5 of 7
Location Requirement Prerequisite Citation ARAR
Parks. No new solid waste disposal ~ New solid waste disposal WAC 173-304-130 Not ARAR. No

state/national park.

Not ARAR. None of these
state areas.

Not ARAR. Nota
wildemess area.

Not ARAR. Not a wildlife
refuge.

Not ARAR. Not a Natural
Area Preserve.

Potential ARAR.

Not ARAR. Not in
Columbia River Gorge.

WHC.26B/7-9-92/02968T
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Proximity to airports.

areas within 100 feet of the
facility's property line.

No new solid waste disposal
areas within 250 feet of
property line of residential
zone properties.

Disposal of garbage that
could attract birds prohibited
within 10,000 feet (turbojet
aircraft)/5,000 feet (piston-
type aircraft) of airport
runways.

within 100 feet of facility
property line.

New solid waste disposal
within 250 feet of property

line of residential property.

Garbage disposal near
airport.

WAC 173-304-130

WAC 173-304-130

Table 6-2. Potential Location-Specific ARARs. Page 7 of 7
Location Requirement Prerequisite Citation ARAR
LAND USE:
Neighboring properties. No new solid waste disposal New solid waste disposal WAC 173-304-130 Not ARAR. Not near

facility boundary.

Not ARAR. No residential
property near. .

Not ARAR. No airports
near.

WHC.26B/7-9-92/02968T
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