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Section 11.A – Waste Codes 
EPA ID NO: NV3 890 090 001 
 
D001 D002 D003 D004 D005 D006 D007 D008 D009 D010 D011 D012 D013 D014 D015 D016 D017 D018 D019 D020 
D021 D022 D023 D024 D025 D026 D027 D028 D029 D030 D031 D032 D033 D034 D035 D036 D037 D038 D039 D040 
D041 D042 D043 F001 F002 F003 F004 F005 F006 F007 F008 F009 F039 P001 P002 P003 P004 P005 P006 P007 
P008 P009 P010 P011 P012 P013 P014 P015 P016 P017 P018 P020 P021 P022 P023 P024 P026 P027 P028 P029 
P030 P031 P033 P034 P036 P037 P038 P039 P040 P041 P042 P043 P044 P045 P046 P047 P048 P049 P050 P051 
P054 P056 P057 P058 P059 P060 P062 P063 P064 P065 P066 P067 P068 P069 P070 P071 P072 P073 P074 P075 
P076 P077 P078 P081 P082 P084 P085 P087 P088 P089 P092 P093 P094 P095 P096 P097 P098 P099 P101 P102 
P103 P104 P105 P106 P108 P109 P110 P111 P112 P113 P114 P115 P116 P118 P119 P120 P121 P122 P123 P127 
P128 P185 P188 P189 P190 P191 P192 P194 P196 P197 P198 P199 P201 P202 P203 P204 P205 U001 U002 U003 
U004 U005 U006 U007 U008 U009 U010 U011 U012 U014 U015 U016 U017 U018 U019 U020 U021 U022 U023 U024 
U025 U026 U027 U028 U029 U030 U031 U032 U033 U034 U035 U036 U037 U038 U039 U041 U042 U043 U044 U045 
U046 U047 U048 U049 U050 U051 U052 U053 U055 U056 U057 U058 U059 U060 U061 U062 U063 U064 U066 U067 
U068 U069 U070 U071 U072 U073 U074 U075 U076 U077 U078 U079 U080 U081 U082 U083 U084 U085 U086 U087 
U088 U089 U090 U091 U092 U093 U094 U095 U096 U097 U098 U099 U101 U102 U103 U105 U106 U107 U108 U109 
U110 U111 U112 U113 U114 U115 U116 U117 U118 U119 U120 U121 U122 U123 U124 U125 U126 U127 U128 U129 
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U171 U172 U173 U174 U176 U177 U178 U179 U180 U181 U182 U183 U184 U185 U186 U187 U188 U189 U190 U191 
U192 U193 U194 U196 U197 U200 U201 U202 U203 U204 U205 U206 U207 U208 U209 U210 U211 U213 U214 U215 
U216 U217 U218 U219 U220 U221 U222 U223 U225 U226 U227 U228 U234 U235 U236 U237 U238 U239 U240 U243 
U244 U246 U247 U248 U249 U271 U278 U279 U280 U328 U353 U359 U364 U367 U372 U373 U387 U389 U394 U395 
U404 U409 U410 U411                 
 



EPA ID NO: NV3 890 090 001 
 
RCRA Subtitle C Identification Form 
Section 11.B: Waste Codes for Regulated Hazardous Wastes 
 

1. California Waste Codes 
 

Code Description Code Description 
141 Off-specification, aged, or surplus inorganics 351 Organic solids with halogens 
151 Asbestos-containing waste 352 Other organic solids 
161 Fluid-cracking catalyst waste 411 Alum and gypsum sludge 
162 Other spent catalyst 421 Lime sludge 
171 Metal sludge 431 Phosphate sludge 
172 Metal dust and machining waste 441 Sulfur sludge 
181 Other inorganic solids 451 Degreasing sludge 
211 Halogenated solvents 431 Paint sludge 
212 Oxygenated solvents 471 Paper sludge/pulp 
213 Hydrocarbon solvents 481 Tetraethyl lead sludge 
214 Unspecified solvent mixture 491 Unspecified sludge waste 
221 Waste oil and mixed oil 511 Empty pesticide containers ≥ 30 gallons 
222 Oil/water separation sludge 512 Other empty containers ≥ 30 gallons 
223 Unspecified oil-containing waste 513 Empty containers ≤ 30 gallons 
232 Pesticides and other waste associated with 

pesticide production 
521 Drilling mud 

241 Tank  bottom waste 531 Chemical toilet waste 
251 Still bottoms with halogenated solvents 541 Photo chemicals/photo processing waste 
252 Other still bottom wastes 551 Laboratory waste chemicals 
261 Polychlorinated biphenyls and material 

containing PCBs 
561 Detergent and soap 

271 Organic monomer waste (includes 
unreacted resins) 

571 Fly ash, bottom ash, and retort ash 

272 Polymeric resin waste 581 Gas scrubber waste 
281 Adhesives 591 Bag house waste 
291 Latex wastes 611 Contaminated soil from site clean ups 
311 Pharmaceutical waste 612 Household waste 
321 Sewage sludge 613 Autoshredder waste 
322 Biological waste other than sewage sludge 751 Solids or sludges with halogenated organic 

compounds ≥ 100 mg/Kg 
331 Off-specification, aged, or surplus organics   
 
 

2. Wastes meeting “hazardous waste” definition in Nevada Administrative Code 
444.843, which includes: Waste containing polychlorinated biphenyl; and waste 
brought into this State that is designated as hazardous waste in the state of its 
origin. 

3. Wastes containing friable and nonfriable asbestos will also be accepted for 
disposal. 

 



































 

 

EPA NV3 890 090 001 
Section 6 - Attachment C 
List of Existing Permits 
 

Type Number Type, Area, Location 
E NY-1086 Septic System, Area 25, Reactor Control Point 
E NY-1087 Septic System, Area 27, Able Compound 
E NY-1089 Septic System, Area 12 Camp 
E NY-1090 Septic System, Area 6, LANL Construction Campsite 
E NY-1091 Septic System, Area 23, Gate 100 
E NY-1103 Septic System, Area 22, Desert Rock Airport 
E NY-1110-HAA-A Individual Sewage Disposal System, A-12, Bldg. 12-910 
E NY-1112 Commercial Sewage Disposal System, U1a, Area 1 
E NY-1113 Commercial Sewage Disposal System, Area 1, Building 121 
E NY-1124 Commercial Individual Sewage Disposal System, Area 6 
E NY-1128 Area 6 Yucca Lake Project 
E NY-17-06839 Septic Tank Pumping Contractor (5 units) 
E GNEV93001 Water Pollution Control General Permit 
E NEV96021 Water Pollution Control for E-Tunnel Waste Water Disposal 

System and Monitoring Well ER-12-1 
E 2287-5146 NTS Hazardous Materials Permit 
E 2287-5147 NonProliferation Test and Evaluation Complex Hazardous 

Materials Permit 
R NEVHW0021 NTS Hazardous Waste Management Permit (RCRA) 
E AP9711-

0549.01 
NTS Class II Air Quality Operating Permit 

E 08-29 Open Burn Variance, Various Locations on the NTS 
E 09-08 Open Burn Variance, NTS Area 5 (NTS Fire & Rescue 

Training Center) 
E NY-0360-

12NTNC 
Area 23 and Area 6 

E NY-4098-12NC Area 25 
E NY-4099-12NC Area 12 
E NY-0835-12NP NTS (Water Hauler) #84846 
E NY-0836-12NP NTS (Water Hauler) #84847 
E NY-1054 Septic System, Area 3, Waste Management Office 
E NY-1069 Septic System, Area 18, 820th Red Horse Squadron 
E NY-1076 Septic System, Area 6, (ART Hangar) 
E NY-1077 Septic System, Area 27, Baker Compound 
E NY-1106 Septic System, Area 5, Building 5-8 
E NY-1079 Septic System, Area 12 (U12g Tunnel) 
E NY-1080 Septic System, Area 23, Building 1103 
E NY-1081 Septic System, Area 6, CP-170 
E NY-1082 Septic System, Area 22, Building 22-1 
E NY-1083 Septic System, Area 5, Radioactive Material Management Site 

(RWMS) 
E NY-1084 Septic System, Area 6, Device Assembly Facility 
E NY-1085 Septic System, Area 25, Central Support Area 
E SW 13 000 01 Area 5 Asbestiform Low-Level Solid Waste Disposal Site 
E SW 13 097 02 Area 6 Hydrocarbon Disposal Site 
E SW 13 097 03 Area 9 U10c Solid Waste Disposal Site 
E SW 13 097 04 Area 23 Solid Waste Disposal Site 

 



Section 11: Maps 



Map A: Existing TSDFs 
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SCALE : 

SECTION 11. MAP - A: EXISTING TSDFs
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Map B: Past, Present, and Future TSDFs 
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SCALE : NONE

EPA ID NUMBER: NV3 890 009 001

SECTION 11. MAP - B: PAST, PRESENT, & FUTURE TSDFs
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Map C: NTS Wells, Springs, and Surface Water Bodies 
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SCALE : NONE

EPA ID NUMBER: NV3 890 009 001

SECTION 11. MAP - C: NTS WELLS, SPRINGS, & SURFACE WATER BODIES
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Map D: Topographical Features and Infrastructure of 
NTS 





Map E: Disposal Cell Conceptual Drawing 
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Section 12: Facility Drawings 



Map A.  Existing Facilities 
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Section 13: Photograph 



Figure A: Aerial Photograph of MWDU 
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B.1 Mixed Waste Disposal Unit [40 CFR 270.14(b)(1)] 
 
P18 is referred to herein as the proposed “Mixed Waste Disposal Unit “(MWDU). This permit 
application provides facility information on the design, processes, and security features 
associated with the proposed MWDU. The unit will receive and dispose of onsite and offsite 
containerized low-level mixed waste (LLMW) that has an approved U.S. Department of Energy 
(DOE) nexus. 
 
The MWDU will be located in the remote southeastern portion of the Nevada Test Site (NTS), 
within the Area 5 Radioactive Waste Management Complex (RWMC). The RWMC includes 
transuranic waste storage, breaching, and re-packaging facilities, and the Area 5 Radioactive 
Waste Management Site (RWMS). The RWMS is an active disposal site for low level waste 
(LLW) and LLMW. Polychlorinated biphenyls that meet the requirements for disposal in a 
hazardous waste landfill as specified 40 CFR 761 and NAC 444.9452 are also accepted. The 
MWDU will also accept low level waste containing friable and nonfriable asbestos. 
 
Table 1 provides the metric conversion factors used in this application. Table 2 provides a list 
of existing permits. Table 3 lists operational RCRA units at the NTS and their respective 
regulatory status. 

B.1.a MWDU Background 
 
Closure of the current NTS MWDU (P03U) under Permit Number NEV HW0021 is scheduled 
for November 30, 2010. To continue the receipt and disposal of DOE generated LLMW, the 
National Nuclear Security Administration, Nevada Site Office (NNSA/NSO) proposes to permit, 
construct, and operate a hazardous waste landfill at the NTS. The proposed unit will be 
operated by National Security Technologies, LLC (NSTec) for NNSA/NSO. This is a new 
landfill; therefore, no wastes have been previously managed or disposed at this unit. 
 
In addition to the requirements under the Resource Conservation and Recovery Act (RCRA), 
the MWDU is also subject to DOE, U.S. Department of Transportation (DOT) regulations (for 
receipt of offsite waste), and state requirements. General information and hazardous waste 
codes identified for disposal in the MWDU are described in Section B.2. State-only designated 
hazardous waste may also be received at the NTS as hazardous waste. 
 
Conceptual design drawings of the proposed unit and a facility overview of the RWMS, 
buildings, disposal cells, and the proposed MWDU are provided in this Section. 
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B.1.a.1 NTS General Facility Description 
 
The NTS is a DOE/NNSA installation comprising approximately 3,561 square kilometers (km2) 
(1,375 square miles [mi2]) of federally owned land located in southeastern Nye County, 
Nevada. Located approximately 105 km (65 mi) northwest of Las Vegas, Nevada, the NTS is 
accessed from U.S. Highway 95, which roughly forms the southern boundary of the facility. 
The site is bordered to the west, north, and east by the Nevada Test and Training Range 
(NTTR), another government owned, restricted-access area. Public land to the south of the 
NTS is managed by the Bureau of Land Management (BLM). Land in the surrounding area is 
predominantly rural, undeveloped public desert lands used for grazing and agriculture. 
The NTS is well buffered from public access. The greater Las Vegas area is the closest major 
population center to the NTS. Smaller, rural communities near the NTS include Amargosa 
Valley and Pahrump. 
 
The NTS varies in distance from 46 to 57 km (28 to 35 mi) in the east/west direction and from 
65 to 90 km (40 to 55 mi) in the north/south direction. Elevation varies from approximately 915 
to 2,345 meters (m) (3,000 to 7,700 feet [ft]) above sea level. The terrain of the NTS is 
characteristic of the Basin and Range Physiographic Province in Nevada, Arizona, and Utah, 
which is a province of intervening valleys and ranges, all nearly parallel. There are numerous 
north to northeast trending mountain ranges separated by gently sloping linear valleys and 
broad flat basins. The principal valleys within the NTS are Frenchman Flat, Yucca Flat, and 
Jackass Flats, with the principal highlands consisting of Pahute Mesa, Rainier Mesa, Timber 
Mountain, and Shoshone Mountain. Generally, large portions of the NTS are within one of two 
elevation ranges from approximately 915 to 1,220 m (3,000 to 4,000 ft) in the valleys to the 
south and east to 1,675 to 2,225 m (5,500 to 7,300 ft) in the high country toward the northern 
and western boundaries. 
 
Mercury, the base camp at the NTS, is located in the southeast corner of the site, 
approximately 6.5 km (4.0 mi) north of U.S. Highway 95. Mercury has administrative and 
maintenance structures that currently support a working population of approximately 1,000 
workers and a residential capacity of approximately 350. NTS areas outside of Mercury were 
used for many activities. In Area 5, the Frenchman Flat vicinity was designated for atmospheric 
testing, hazardous materials spill testing, underground nuclear testing, and radioactive waste 
management. Yucca Flat and Rainier Mesa both were used for underground nuclear tests and 
Yucca Flat was used for atmospheric nuclear tests. Pahute Mesa vicinity was used for higher 
yield underground nuclear tests. 
 
Historically the primary mission of the NTS was to conduct nuclear weapons tests. Since the 
moratorium on nuclear weapons testing began in October 1992, this mission has changed to 
maintaining readiness to conduct these tests, if so directed. Because of its favorable 
environment and infrastructure, the NTS supports national security related research, 
development, and testing programs, as well as waste management activities. 
 
Numerous government and/or research organizations use the NTS for a variety of research 
activities and/or programs because of its specialized facilities, favorable climate, remote 
location, and controlled access. The research and testing activities comprising these programs 
are directly supported by NNSA/NSO. 
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NSTec, the management and operations contractor, provides a number of services including 
designing and operating the functioning hazardous waste management units at the NTS. The 
contractor also provides onsite medical services and operates the NTS Fire and Rescue 
Department. Additionally, NNSA/NSO maintains separate contracts with Wackenhut Services, 
Incorporated, for 24-hour security services (armed patrol, access control) and the Nye County 
Sheriff’s Office for law enforcement support on the NTS. 
 

Table 1 Metric Conversion Factors 
 

Unit Equals 
1 hectare 2.471 acres 

1 in 2.54 cm 
1 kg 2.205 lbs 
1 L 0.2642 gal 
1 m 3.281 ft 

1 mi3 35.315 ft3 
1 m3 1.308 yd3 
1 km 0.614 mi 
1 km2 0.386 mi2 

1 metric ton 1.102 short tons 
The actual value (or real value) is converted to the corresponding metric or 
English unit by using the conversion factors listed above. 
 
The converted value is then rounded in the following manner. 

Numerical Range Rounded to the Nearest… 
0 – 10 0.10 

10 – 100 1 
100 – 5,000 5 

5,000 – 10,000 10 
10,000 – 500,000 100 

5000,000 – 1,000,000 1,000 
> 1,000,000 10,000 
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Table 2 List of Existing Permits 
 

Number Type, Area, Location 
NY-1086 Septic System, Area 25, Reactor Control Point 
NY-1087 Septic System, Area 27, Able Compound 
NY-1089 Septic System, Area 12 Camp 
NY-1090 Septic System, Area 6, LANL Construction Campsite 
NY-1091 Septic System, Area 23, Gate 100 
NY-1103 Septic System, Area 22, Desert Rock Airport 
NY-1110-HAA-A Individual Sewage Disposal System, A-12, Bldg. 12-910 
NY-1112 Commercial Sewage Disposal System, U1a, Area 1 
NY-1113 Commercial Sewage Disposal System, Area 1, Building 121 
NY-1124 Commercial Individual Sewage Disposal System, Area 6 
NY-1128 Area 6 Yucca Lake Project 
NY-17-06839 Septic Tank Pumping Contractor (5 units) 
GNEV93001 Water Pollution Control General Permit 
NEV96021 Water Pollution Control for E-Tunnel Waste Water Disposal System and 

Monitoring Well ER-12-1 
2287-5146 NTS Hazardous Materials Permit 
2287-5147 NonProliferation Test and Evaluation Complex Hazardous Materials Permit 
NEVHW0021 NTS Hazardous Waste Management Permit (RCRA) 
AP9711-0549.01 NTS Class II Air Quality Operating Permit 
08-29 Open Burn Variance, Various Locations on the NTS 
09-08 Open Burn Variance, NTS Area 5 (NTS Fire & Rescue Training Center) 
NY-0360-
12NTNC 

Area 23 and Area 6 

NY-4098-12NC Area 25 
NY-4099-12NC Area 12 
NY-0835-12NP NTS (Water Hauler) #84846 
NY-0836-12NP NTS (Water Hauler) #84847 
NY-1054 Septic System, Area 3, Waste Management Office 
NY-1069 Septic System, Area 18, 820th Red Horse Squadron 
NY-1076 Septic System, Area 6, (ART Hangar) 
NY-1077 Septic System, Area 27, Baker Compound 
NY-1106 Septic System, Area 5, Building 5-8 
NY-1079 Septic System, Area 12 (U12g Tunnel) 
NY-1080 Septic System, Area 23, Building 1103 
NY-1081 Septic System, Area 6, CP-170 
NY-1082 Septic System, Area 22, Building 22-1 
NY-1083 Septic System, Area 5, Radioactive Material Management Site (RWMS) 
NY-1084 Septic System, Area 6, Device Assembly Facility 
NY-1085 Septic System, Area 25, Central Support Area 
SW 13 000 01 Area 5 Asbestiform Low-Level Solid Waste Disposal Site 
SW 13 097 02 Area 6 Hydrocarbon Disposal Site 
SW 13 097 03 Area 9 U10c Solid Waste Disposal Site 
SW 13 097 04 Area 23 Solid Waste Disposal Site 
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Table 3 Operational Unit Locations and Regulatory Status 
 

Unit Name Location  Regulatory Status Permit Volume 
Reserved (Mixed Waste 

Storage Unit) 
N/A N/A N/A 2 

Pit 3 MWDU Area 5 RWMS Interim Status – 12/2005 NEV HW0021 3 
EODU Area 11 Permitted – 12/2005 NEV HW0021 4 
HWSU Area 5 Permitted – 12/2005 NEV HW0021 5 

 
Figure 1, “NTS General Location Map”; Figure 2 , “NTS Oversized Topographic Features and 
Infrastructure Map”; Figure 3, “NTS Land Use Map”; and Figure 4, “Aerial Photograph of the 
RWMS and Proposed MWDU Location,” provide additional NTS information to support this 
Part B Application. 

B.1.a.2 RCRA Permit Application History 
 
In 1985 and 1987, respectively, the DOE NNSA/NSO submitted Parts A and B of the RCRA 
Permit Application to Region 9 of the U.S. Environmental Protection Agency and the state of 
Nevada. The application provided detailed information regarding the disposal of low-level 
mixed waste at the Area 5 Pit 3 MWDU and the treatment of non-radioactive waste at the 
Area 11 Explosives Ordnance Disposal Unit (EODU). In September 1987, the Nevada Division 
of Environmental Protection (NDEP) concurred that the Pit 3 MWDU and the EODU met the 
regulatory requirements of interim status. In 1992, NNSA/NSO resubmitted the Part B 
Application with the addition of the Hazardous Waste Storage Unit (HWSU). From June 1992 
through May 1995, NNSA/NSO provided subsequent revisions to the application, including the 
addition of a proposed Area 5 Low Level Mixed Waste Storage Unit in January 1995. In May 
1995, NDEP issued a RCRA Part B Permit to NNSA/NSO for the operation of two units; the 
Area 5 HWSU for the storage non-radioactive hazardous waste, and the Area 11 EODU for the 
treatment of non-radioactive waste explosives. This permit was renewed in November 2000 
and 2005. In 2005, NNSA/NSO requested accelerated closure of Pit 3 MWDU and submitted a 
closure plan to NDEP. Low-level mixed waste shipments for Pit 3 are scheduled to end by 
December 2010. 
 
Additionally, in September 1998, NNSA/NSO submitted a permit application for the operation 
of the Tactical Demilitarization and Demonstration Complex. This research and development 
permit was terminated in January 2000. 

B.1.a.3 Summary of RCRA Operational Units 
 
Figure 1 and Table 3 provide the locations of each RCRA operational unit on the NTS and its 
regulatory status. Specific information for Pit 3 MWDU, Area 11 EODU, and the Area 5 HWSU 
can be found in the RCRA Part B Permit Application, Volumes 1, 4, and 5 (DOE/NV-1053, 
May 2005), the NDEP Permit for a Hazardous Waste Management Facility (NEV-HW0021, 
December 2005), and the updated permit application information for Pit 3 MWDU - Volume 3 
(NDEP approved October 2007). 
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 Pit 3 MWDU 
 
Pit 3 MWDU is an interim status landfill that disposes of onsite and offsite containerized LLMW 
waste from the DOE weapons complex. The permitted capacity of the unit is 20,000 cubic 
meters (m3) (26,160 cubic yards [yd3]). The unit is scheduled to close by November 30, 2010. 

 
 EODU 

 
The Area 11 EODU is a permitted thermal treatment unit for conventional explosives. The unit 
encompasses approximately 8.1 hectares (ha) (20 acres [ac]) of land. A storage magazine is 
used to store detonation materials and serves as a satellite accumulation area for waste 
explosives. The unit has an annual estimated capacity of 1,875 kilograms (kg) (4,130 pounds 
[lbs]) of waste. The process design capacity of the EODU is 45 kg/hour (kg/hr) (100 lbs/hr). 
 

 HWSU 
 
The Area 5 HWSU is a permitted storage unit for hazardous non-radioactive waste generated 
on the NTS. It is located immediately to the east of the RWMS. The process design capacity of 
the HWSU is approximately 61,600 liters (L) (16,280 gallons [gal]). 

B.1.b General Dimensions and Structural Description 
 
The proposed MWDU is a new landfill and will be located at the RWMC on the NTS (Figures 5 
through 9). The Area 5 RWMS is comprised of multiple low-level waste (LLW) disposal cells in 
the “92-acre area” and “expansion area” within the RWMC. Until 2001, all disposal activities at 
the RWMS were within the “92-acre area.” LLW disposal operations have since been ongoing 
north of the “92-acre area” in the “expansion area.” The MWDU (Figure 4) will be located near 
the northeastern corner of the “expansion area.” 

B.1.b.1 Disposal Unit Design 
 
Minimum dimensions for the proposed MWDU cell will be 45.7 x 91.4 x 20 m (150 x 300 x 
6.1 ft) with a design capacity of 25,485 cubic meters (m3) (33,333 yd3). The disposal cell will be 
double lined [40 CFR 264.301(c)] with leachate collection and removal systems located above 
the first liner and between the first and second liner. The removal system between the liners 
will serve as a leak detection system. Conceptual design drawings are provided in Figure 5 
through Figure 8. NNSA/NSO is seeking permit approval based on the conceptual design. 
Subsequent to approval, NNSA/NSO will solicit a subcontractor to provide a design package 
for the proposed unit. NDEP permit approval is contingent upon review and approval of the 
final construction drawings. 
 
The leachate collection and removal system immediately above the top liner will be designed, 
constructed, operated, and maintained so that the leachate depth over the liner does not 
exceed 30.5 cm (12 in). 
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The requirements for a leak detection system are satisfied if the system installation is at 
minimum: 
 

 Constructed with a bottom slope of one percent or more; 
 Constructed of granular drainage materials with a hydraulic conductivity of 1 x 

102 cm/second (s) (4 x 10-3 in/s), and a thickness of 30.5 cm (12 in); or of a synthetic or 
geonet drainage materials with a transmissivity of 3 x 105 m2/s (3.6 x 105 yd2/s); 

 Constructed of materials that are chemically resistant to the waste managed in the 
landfill and the leachate expected to be generated, and of sufficient strength and 
thickness to prevent collapse under the pressures exerted by overlying wastes, waste 
cover materials, and equipment used at the landfill; 

 Designed and operated to minimize clogging during the active life and post-closure care 
period; and 

 Constructed with sumps and liquid removal methods of sufficient size to collect and 
remove liquids from the sump and prevent liquids from backing up into the drainage 
layer. The design of each sump and removal system must provide a method for 
measuring and recording the volume of liquids present in the sump and of liquids 
removed. 

 
An aboveground tank will be used to contain leachate. The tank capacity will be designed to 
accommodate potential leachate generated based on the final cell design. The tank will be 
constructed of materials compatible with the leachate. Leak detection monitoring will be used 
for both the tank and the secondary containment. The tank will be located adjacent to the cell. 
Any underground piping components of the tank will be double wall fiberglass/fiberglass 
reinforced plastic construction. The tank will be managed as a 90-day accumulation unit that 
will be activated whenever leachate is placed in the tank. Collected leachate is accumulated in 
the tank pending treatment/disposal. NNSA/NSO will select one of the following options for 
tank operation based on the final construction configuration: 
 

 Tank operations are automated; a sensor in the sump detects the liquid level, and 
automatically pumps the leachate to the storage tank. The tank will be equipped with an 
automated feed cutoff to prevent overfilling. 

 The leachate is removed from the sump manually as a batch operation. The tank would 
be provided with a visual fill gauge that alerts the operator that the tank is nearing 
maximum capacity. 

 
To ensure the constructed landfill and tank meet or exceed the design criteria and 
specifications of the permit, a written construction quality assurance (CQA) program will be 
developed and implemented as required by 40 CFR 264.19. The CQA for the proposed MWDU 
will be provided with the final construction drawings. 
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B.1.b.2 Storm Water Run-On and Runoff Control [40 CFR 270.21(b)(2)] 
 
Run-On Protection 
 
The MWDU is protected from flooding from upstream watersheds by two flood control 
channels (west and east of the RWMS) and berms. The berms extend along the western, 
northern, and eastern sides of the RWMS. The channels were designed to divert the peak flow 
from a 25-year, 24-hour storm event, evaluated using the U.S. Army Corps of Engineer HEC-2 
model. The 25-year flood peaks were derived using a HEC-1 model developed for the 
100-year floodplain mapping, which assumed that floodwater from the entire Barren Wash 
drainage basin would pass through the West Channel. Therefore, the channel design is highly 
conservative. The flood control channels divert storm water around the RWMC and onto 
Frenchman Flat. 
 
A 25-year flood event was documented at the RWMS on February 23-24, 1998 (French and 
Curtis, 1999). The observed flow depth in the West Channel during this storm was only a few 
inches. The channel is designed for 242 cubic meters per second (cms) (316 yd3/s). The 
modeled peak for the event was 96 cms (126 yd3/s) and the estimated flow rate corresponding 
to observed water depth in the channel was less than 1.5 cms (2.0 yd3/s). 
 
Runoff Protection 
 
Runoff is not anticipated because of the construction of run-on controls and the slope of the 
MWDU. 
 
Erosion Protection 
 
Erosion from precipitation on the floor of the MWDU will be repaired to maintain the soil layer 
needed to protect the geomembrane/liner from the impacts of equipment and vehicles 
operating in the cell. Side slopes will be protected by a sacrificial layer of high-density 
polyethylene liner or by repairs to soil cover materials (slope dependent). 
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Figure 1 NTS General Location Map 
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Figure 2 NTS Topographic Features and Infrastructure Map 
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Figure 3 NTS Land Use Map 
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Figure 4 Aerial Photograph of the RWMS and Proposed MWDU 
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Figure 5 MWDU Conceptual Design Drawings 
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Figure 6 RWMS Overall Location Map 
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Figure 7 MWDU Conceptual Design Drawings 
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Figure 8 MWDU Conceptual Design Drawings 
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B.2 Chemical and Physical Analysis [40 CFR 270.14(b)(2)] 

B.2.a Volume and Composition of Hazardous Waste [40 CFR 264.13(a)] 
 
Table 4 provides general information on waste codes and design capacity of the proposed unit. 
 

Table 4 General Information on Waste Codes and Design Capacity 
 

Process Code D80 (Landfill Disposal) 
Waste Codes D004 through D043, F001 through F009, F039, 

P001 through P018, P020 through P024; P026 through P032; P033, P034, P036 
through P051, P054, P056 through P060, P062 through P078, P081, P082, P085, 
P087 through P089, P092 through P099, P101 through P106, P108 through P116, 
P118 through P123, P127, P128, P185, P188 through P192, P194, P196 through 
P205 
U001 through U012, U014 through U039, U041 through U053, U055 through U064, 
U066 through U099, U101 throughU103, U105 through U138, U140 through U174, 
U176 through U194, U196, U197, U200 through U211, U213 through U223, U225 
through U228, U234 through U240, U243, U244, U246 through U249, U271, U278, 
U279, U280, U328, U353, U359, U364, U367, U372, U373, U387, U389, U394, 
U395, U404, U409, U410, U411 

Process Design Capacity 25,485 m3 (33,333 yd3) [Estimated] 
 
NNSA/NSO’s Low Level Mixed Waste Disposal Unit Waste Analysis Plan (WAP) (Exhibit 1) 
includes requirements for waste certification programs, characterization, traceability, prohibited 
items, waste profiling, waste form, and packaging and shipment of waste. 

B.2.b Compatibility of Waste with Containers [40 CFR 264.172] 
 
The WAP also provides detailed requirements for LLMW containers. General requirements 
are: 
 

 Incompatible wastes or incompatible wastes and materials shall not be placed in the 
same container. 

 LLMW containers of 416 L (110 gal) or less must be marked for the hazardous 
characteristics of the waste. 

 LLMW packages must be 90 percent full. 
 A tamper indicating device (TID) may be employed on packages that are inspected 

offsite as part of verification. The number of the TID must be recorded on the verification 
documentation. Some waste packaging does not allow for the application of TIDs 
(e.g., welded boxes). 

 Inter-modal containers that are emptied and returned to the generator are prohibited. 
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B.3 Waste Analysis Plan [40 CFR 270.14(b)(3)] 
 
Exhibit 1 is the latest revision of the WAP. The plan provides examples of expected waste 
streams, waste description and sources, waste characteristics, characterization/acceptable 
knowledge requirements, sampling and analysis protocols, physical and chemical screening 
methods, prohibited waste, notification/certification requirements, and waste generator 
approval process. 

B.3.a Wastes to be Landfilled 270.14(b)(2)] 
 
Wastes for landfill in the MWDU contain both radioactive and hazardous materials components 
as defined by the Atomic Energy Act (AEA), RCRA (40 CFR 261.24 through 261.35), Nevada 
Revised Statutes (NRS), and Nevada Administrative Code (NAC Chapters 444 and 459). 
 
LLMW streams accepted for disposal may carry only the EPA hazardous waste numbers listed 
in Table 4. Waste must also meet the Land Disposal Restrictions (LDR) treatment standard 
requirements in 40 CFR 268.40 and 268.45, including applicable standards for underlying 
hazardous constituents (UHCs). Waste meeting the alternative LDR treatment standard for 
contaminated soil (40 CFR 268.49) or equivalent technologies [40 CFR 268.42(b)] approved 
by NDEP will also be accepted. 
 
LLMW will include waste that contains metals, solvents, organics, and listed constituents; or 
wastes from specific processes regulated in 40 CFR 261. Wastes containing friable or 
non-friable asbestos and polychlorinated biphenyl (PCB) wastes allowed for disposal in RCRA 
permitted landfills will also be disposed. State only designated hazardous waste may also be 
received at the NTS as hazardous waste. 
 
LLMW containing friable or non-friable asbestos will be disposed in the MWDU. LLW 
containing friable or non-friable asbestos may be disposed in the MWDU. For LLW containing 
friable asbestos that has been macro encapsulated (rendered non-friable), the requirements of 
NAC 444.971 do not apply. An “asbestos cell” will not be designated within the MWDU; instead 
the location of asbestos wastes disposed will be documented as described in Section B.20.a.7. 
 
Two types of LLMW containing PCBs will be disposed in the MWDU: 
 

 Bulk PCB remediation waste at a concentration ≥50 ppm PCBs [40 CFR 
761.61(a)(5)(l)(b)(2)(iii)]; and 

 PCB bulk product waste at a concentration of ≥50 ppm or leaches PCBs at ≥10 
micrograms/L [40 CFR 761.62(a)(3)]. 
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Exhibit 1, Mixed Waste Disposal Unit Waste Analysis Plan 
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MIXED WASTE DISPOSAL UNIT (MWDU) 
WASTE ANALYSIS PLAN (WAP) [40 CFR 264.13 and 270.21(a)] 
 
The Nevada Test Site (NTS) Waste Acceptance Criteria (NTSWAC) establishes the 
requirements generators shall meet to dispose of waste at the NTS. It includes requirements for 
waste certification programs, characterization, traceability, prohibited items, waste profiling, 
waste form, packaging and shipment of waste. The NTSWAC outlines the process requirements 
for generators to receive National Nuclear Security Administration Nevada Site Office 
(NNSA/NSO) Assistant Manager for Environmental Management (AMEM) approval to ship 
radioactive Low-Level Waste (LLW) and Low-Level Mixed Waste (LLMW) to the NTS. 
Applicable portions of this WAP are incorporated into the NTSWAC. This WAP applies to 
LLMW disposed in the MWDU. References are made throughout this plan to regulations 
promulgated by the EPA regarding waste analysis requirements for hazardous waste 
management facilities. These requirements are generally found in Title 40 Code of Federal 
Regulations (CFR) Part 264, Subpart B, and unless otherwise stated have been adopted by 
reference in the Nevada Administrative Code (NAC). 
 
1.0 Waste Description and Sources  
 
Accepted wastes will be generated from U.S. Department of Energy (DOE) and NNSA activities 
including routine waste generation, remediation, and decontamination and decommissioning. 
Wastes may include contaminated soil and debris, pond sludge, personnel protective equipment 
(PPE), spill residue, decontamination effluent, lead debris and shielding, and other forms of 
contaminated media. The final treated waste forms may include incinerator ash; stabilized ash; 
debris; macroencapsulated debris and lead, and soil. NNSA/NSO may also accept wastes treated 
by equivalent technologies, provided the Nevada Division of Environmental Protection (NDEP) 
has approved the technologies. Acceptable hazardous waste codes are provided in Table 1. 
 
Table 1: General Information – MWDU 
PROCESS CODE: D80 (Landfill Disposal) 
 
WASTE CODES: 

 
D004 through D043 
F001 through F009, F039 
P001 through P205 
U001 through U249, U271, U278, U279, U280, U328, U353, U359, 
U364, U367, U373, U387, U389, U394, U395, U404, U411.  

Other Wastes: PCBs, Friable Asbestos, State Regulated. 
 
2.0 Waste Characteristics  
 
The LLMW waste disposed in MWDU contains both radioactive and hazardous material 
components as defined by the Atomic Energy Act (AEA), the Resource, Conservation, and 
Recovery Act (RCRA), Nevada Revised Statues (NRS), and NAC. LLMW streams accepted at 
the MWDU for disposal may carry only the EPA hazardous waste numbers listed in Table 1 and 
must meet the NTSWAC. Waste must also meet the Land Disposal Restriction (LDR) treatment 
standard requirements in 40 CFR 268.40 and 268.45, including applicable standards for 
underlying hazardous constituents (UHCs). Waste meeting the alternative LDR treatment 
standard for contaminated soil (40 CFR 268.49) or equivalent treatment technologies (40 CFR 



 

 

268.42(b)) approved by NDEP may also be accepted. State-only designated hazardous waste 
may be received at the NTS as hazardous waste. Polychlorinated Biphenyls that meet the 
requirements for the disposal in permitted hazardous waste landfill as specified in 40 CFR Part 
761 and NAC 444.9452 are also accepted. 
 
LLMW waste received from generators will include waste containing metals, solvents, organics, 
and listed constituents; or waste from specific processes regulated in 40 CFR 261.  
 
3.0 Waste Identification Parameters 
 
The NTS onsite generators, DOE offsite generators, and the treatment, storage, and/or disposal 
facilities (TSDF) sending DOE waste for disposal in the MWDU will be referred to as the 
“generator.” The operating organization is required to test certain LLMW, depending on the type 
of treatment standard, to ensure that the waste or treatment residual is in compliance with 
applicable LDR requirements. Such testing is performed according to the frequency specified in 
this WAP.  
 
Characterization data must be developed under 40 CFR Part 261. Data may be obtained from 
acceptable knowledge and/or sampling and analysis.  
 
When demonstrating that a concentration-based LDR treatment standard has been met, a 
representative sample of the waste shall be submitted to a laboratory accepted under Section 12.4 
for analysis. This sample shall be taken by the generator and is required to demonstrate 
compliance with the LDR treatment standards contained in 40 CFR 268.40. When demonstrating 
that a treatment technology standard has been met, a LDR certification shall be submitted. 
 
4.0 Waste Form and Containers 
 
4.1 Prohibited Waste forms 
 

a. RCRA D, F, P, K, or U waste numbers other than those listed in Table 1. 
b. Wastes which contain only a hazardous component. 
c. Non LDR (40 CFR part 268) compliant waste. 
d. Pathogens, infectious wastes, or other etiologic agents. 
e. Compressed gases - aerosol cans must be punctured and valve mechanisms removed from 

expended gas cylinders. 
f. Free liquids - must be absorbed, stabilized, or otherwise removed from the waste. 

Containerized free liquids such as ampules and small articles that contain free liquids 
required for the article to function are acceptable. Provisions for additional sorbent 
should be made when significant temperature and atmospheric differences exist between 
the generating site and the disposal site. 

g. Non – biodegradable sorbents - Examples of nonbiodegradable sorbents are found in 40 
CFR 264.314[e]. 

h. PCBs requiring disposal in chemical waste landfills.  
i. Chelating or complexing agents in amounts greater than 1% of the waste - unless 

stabilized or solidified. 
 
 
 



 

 

4.2 LLMW Containers  
 
Containers must meet the following requirements: 
 

a. Incompatible wastes, or incompatible wastes and materials shall not be placed in the 
same container if such placement: 

(1) Generates extreme heat or pressure, fire or explosion, or violent reaction; 
(2) Produces uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities 

to threaten human health; 
(3) Produces uncontrolled flammable fumes or gases in sufficient quantities to pose a 

risk of fire or explosions; or 
(4) Damages the structural integrity of the device containing the waste. 

b. LLMW containers of 416 liters (110 gallons) or less must be marked for the hazardous 
characteristics of the waste. Containers must be marked with the following: 

(1) The words “HAZARDOUS WASTE – FEDERAL LAW PROHIBITS 
IMPROPER DISPOSAL. If found, contact the nearest police or public safety 
authority or the U.S. Environmental Protection Agency”; 

(2) Generator’s Name and Address; and 
(3) Manifest Document Number. 

c. LLMW container marking must be: 
(1) Durable; 
(2) In English; 
(3) Printed on or affixed to the surface of a package or on a label, tag, or sign; 
(4) Displayed on a background of sharply contrasting color; 
(5) Unobscured by other labels or attachments; and 
(6) Located away from any marking that could substantially reduce its effectiveness.  

d. LLMW packages must be at least 90 percent full (40 CFR 264.315[a]).  
e. A TID may be employed on packages that are inspected off site as part of verification. 

The number of the TID must be recorded on the verification documentation. Some waste 
packaging does not allow for the application of TIDs (e.g., welded boxes). 

f. Intermodal containers that are emptied and returned to the generator are prohibited.  
 
5.0 LDR Notification and Certification 
 
40 CFR 268.7(a) requires each generator evaluate waste to determine if it is restricted from land 
disposal. As applicable, wastes containing specific hazardous characteristics must be evaluated 
for UHCs reasonably expected to be in the waste. LLMW destined for disposal at the MWDU 
must meet LDR requirements prior to shipment to the NTS. LDR Notification and certification 
forms must be submitted per 40 CFR 268.7. The information on the notification (i.e., manifest 
number, EPA waste code(s), waste constituents to be monitored, category of waste, and waste 
analysis data) is compared with accompanying shipment documentation. If a certification 
statement is missing or unsigned and the discrepancy cannot be resolved, the waste shipment is 
not accepted and will be returned to a generator specified facility. 
 
Generators are required to perform hazardous waste determinations including evaluating LDR 
treatment standard requirements on their waste streams. Generators are required to test the waste 
to ensure compliance with applicable concentration based treatment standards. On the waste 
profile, generators identify the applicable treatment standard, and whether the waste meets the 
standards as generated, is excluded, or requires treatment before disposal. 



 

 

 
When shipping waste to the MWDU, generators are required to submit all information, 
notifications, and certifications described in 40 CFR 268.7 to the operating organization. If the 
waste changes, the generator must send a new notice and certification to the operating 
organization. 
 
6.0 Waste Profile and Data Quality Assurance Process 
 
Characterization data must be sufficient to verify compliance with the WAC, ensure safe 
management, identify UHCs, and verify waste meets LDR treatment standards prior to disposal. 
The waste profile shall provide a clear picture of the waste’s radiological, physical, and chemical 
characteristics; its regulatory classification; and packaging. Generator-supplied data are the 
primary means by which NNSA/NSO demonstrates compliance with 40 CFR 264.13(a) and 
264.13(b)(5) for obtaining detailed chemical, physical, and radiological analysis. 
 
Generators shall determine the appropriate analysis (total vs. TCLP) to use when performing 
hazardous waste determinations and identifying UHCs. 
 
Generators’ waste characterization data must be based on samples collected using methods 
specified in EPA SW-846 or other equivalent methods. 
 
6.1 General Waste Profile Requirements 
 

a. Waste profiles will be submitted to NNSA/NSO for review and approval. 
b. Changes to approved waste streams may be submitted at any time. Depending on the 

significance of the change, the approval to ship may be temporarily suspended until the 
changes are reviewed and approved. 

c. Waste profiles shall have annual expiration dates if not recertified by the generator. 
d. Generators shall notify NNSA/NSO in writing when terminating an approved waste profile. 

 
6.2 Specific Waste Profile Requirements 
 
The following information shall be included: 

a. EPA waste codes 
b. Applicable state waste codes 
c. Identification of sorbent(s) used and certification of the use of nonbiodegradable sorbents 
d. Chemical, physical, radiological, and general characteristics and properties 
e. Compliance with WAC items prohibitions 
f. Container type, size, weight, dose rate, and approximate number 
g. Demonstration of compliance with LDR standards including compliance with Universal 

Treatment Standards, if applicable 
h. Supplemental attachments consisting of container drawings, process flow information, 

analytical data, etc., if necessary. 
i. Visual inspection forms; analytical results or log books; and/or procedures or treatability 

tests results, as necessary. 
 
 
 
 



 

 

7.0 Pre-Acceptance Approval Process 
 
The NTSWAC establishes the requirements generators shall meet to dispose of waste at the 
NTS. It includes requirements for waste certification programs, characterization, traceability, 
prohibited items, waste profiling, waste form, packaging and shipment of waste. The NTSWAC 
outlines the process requirements for generators to receive AMEM approval to ship radioactive 
LLW and LLMW to the NTS. Applicable portions of this WAP are incorporated into the 
NTSWAC. Approval flow diagrams are provided in Exhibit 1. 
 
The NTSWAC establishes a facility evaluation system (audit and surveillance) to approve the 
generator’s shipment of waste to the NTS. These evaluations, conducted by the operating 
organization, include rigorous attention to the characterization, certification, and QA programs at 
the generator site. The evaluations are conducted in accordance with written procedures and 
checklists.  
 
During the evaluation of the generator’s waste management program Corrective Action Requests 
(CARs) may be issued for quality affecting problems. These CARs must be answered by a 
corrective action plan identifying the root cause, corrective actions, and actions to preclude re-
occurrence. The generator is not approved until all CARs are closed.  
 
Once the AMEM approves the generator, waste profiles are accepted for review. The AMEM 
can suspend approvals at any time, based on programmatic or waste stream deficiencies. 
 
7.1 Generator Approval Process 
 
Once a generator is approved for shipping waste to the NTS, a waste stream approval process is 
initiated. This process includes submitting a notification and/or waste profile, waste profile 
review, and determining the physical screening type and frequency. The generators program and 
waste profile are reevaluated at the specified frequency. If the waste analysis data are sufficient 
and the waste stream meets the WAC, the waste profile is approved. The approved waste is then 
scheduled for receipt at the RWMS. 
 
The operating organization obtains detailed chemical and physical analysis of LLMW from 
generators requesting disposal in the MWDU. Before waste can be disposed, generators must 
perform a hazardous waste determination as required by their state regulations, 40 CFR 262.11, 
and 40 CFR 268.7. The characterization data are used to complete a waste profile for each waste 
stream.  
 
A notification form (Exhibit 2) will be submitted for waste that has not yet been treated. By 
requiring generators to submit the notification, coordination of remote sampling and offsite 
visual verification is more readily accomplished. A waste profile form will be submitted for post-
treatment final waste forms. For waste already treated, the generator will submit the waste 
profile. The notification and/or waste profile is submitted to NNSA/NSO for review and 
approval. 
 
In general, LLMW received from onsite generators is managed the same as waste received from 
offsite generators. Differences include, but are not limited to: physical and chemical screening 
and shipping documentation (Uniform Hazardous Waste Manifests are used for waste from 
offsite generators, and onsite waste manifest forms are used for waste from onsite generators). 



 

 

 
Generators shall provide, as necessary, sampling and analysis data that are of a known precision 
and accuracy to identify the physical and chemical properties of the waste.  
 
7.2 Notification Review 
 
If treatment is required but has yet to occur, the operating organization will review the 
notification form, determine the physical screening frequency (section 7.4), and schedule offsite 
verification activities with the generator. See Exhibit 2 for an example of a notification review 
form. 
 
7.3 Waste Profile Review 
 
The operating organization will review the initial generator-supplied waste analysis for waste 
profile approval in accordance with 40 CFR 264.13(b)(4).  
 
The operating organization reviews the waste profile information including general waste stream 
information, chemical and physical characterization, treatment, and packaging information to 
verify that waste streams are defined adequately. This will demonstrate that the waste meets the 
WAC and complies with appropriate LDR treatment standards. If discrepancies are found, or 
inadequate characterization data have been provided, the operating organization requests 
additional information from the generators. Resolutions could include providing processing or 
treatment procedures, drawings, process flow information, or supplemental analytical data. 
Results from the review are documented in the operating record (see Exhibit 3 for an example of 
a Waste Stream Recommendation Form). 
 
The operating organization will evaluate sampling and analysis documentation to ensure that: 
(1) samples are representative of the waste stream, (2) appropriate analytical procedures are 
used, and (3) sufficient quality controls are established to allow measurement and documentation 
of data quality. The initial physical screening frequency will be determined.  
 
Generators who submitted a notification form will include any verification activity 
documentation with the waste profile. This information will be reviewed for final approval of the 
waste profile. After approval, generators can schedule waste shipments.  
 
7.4 Screening Frequency 
 
The screening frequency is determined by the operating organization using the following 
process. 

a. Review of the generator waste profile information to determine the relative potential for 
mischaracterization or inappropriate segregation based on all relevant information, 
including any previous experience with the generator. Based on this review, the operating 
organization identifies any concerns associated with the following criteria: 

(1) documented waste management program 
(2) waste stream characterization information 
(3) potential for inappropriate segregation 
(4) waste type and packaging. 

b. Establishment of the physical screening frequency for the waste stream: 
(1) The physical screening minimum is five percent of the waste stream  



 

 

 
7.5 Screening Options 
 
The following are the screening options available: 
 

a. offsite (at generator or treatment facility) visual inspection 
b. offsite chemical screening 
c. offsite or onsite (NTS) review of photographs, videos, RTR images, and/or RTR recordings 

of treatment 
d. onsite RTR 
e. onsite visual inspection of container exterior (performed 100%) 

 
8.0 Physical and Chemical Screening 
 
Verification activities are performed as required in 40 CFR 264.13[c]. The activities include 
container receipt inspection and could also include physical screening and/or chemical screening. 
Containers can be inspected visually, verified by RTR, or sampled for field or laboratory analysis 
to confirm that the waste matches the waste profile and container data information supplied by 
the generator. Any discrepancies between the verification results and the waste profile must be 
resolved before acceptance at the MWDU.  
 
Screening methods have sufficient performance levels to yield valid decisions when considering 
method variability (precision and accuracy). When screening is performed at a location not 
within the RWMS, tamper-indicating devices (TIDs) may be applied to each container examined 
and, on receipt, verified as acceptable to ensure that no changes could have occurred to the 
packaging and waste content. Written procedures are maintained detailing the requirements for 
applying TIDs. Some waste packaging does not allow for the application of TIDs (e.g., welded 
boxes). The following elements are used to verify and provide sufficient data to ensure that waste 
received is correctly described in the shipping documentation.  
 
8.1 Physical Screening 
 
This section describes the requirements pertaining to methods, frequency, and exceptions for 
verification by physical screening. Physical screening can be performed before the waste is 
shipped to the MWDU.  
 
8.1.1 Physical Screening Frequency 
The minimum physical screening frequency is 5 percent. The operating organization adjusts the 
visual and RTR inspection levels for generators based on objective performance criteria. 
 
8.1.2 Physical Screening Exceptions 

a. Waste that cannot be physically screened at the Area 5 RWMS may be visually inspected 
at the generator location (e.g., classified LLMW, large components, remote-handled 
containers that cannot be opened, will not fit in RTR).  

b. A waste that was treated prior to issuance of the Permit is considered previously treated 
waste. The operating organization will evaluate the generator’s approved Waste 
Certification Program, the waste profile including the LDR Certification Statement, 
treatment and packaging procedures, package inventories, acceptable knowledge 
information and any historical analytical data for acceptability.  



 

 

 
8.1.3 Physical Screening Methods 
The following physical screening methods comply with the requirement to verify waste [40 CFR 
264.13(c)]: 
 

a. Visual inspection 
b. RTR 

 
8.1.4 Physical Screening QC 
Physical screening QC is used to ensure that quality data are obtained when performing RTR. 
Visual inspection does not use instrumentation or chemical tests. The operating organization 
RTR procedures and training requirements identify necessary QC elements. 
 
8.1.5 Physical Screening Parameters 
The following methods are approved for use. 
 
8.1.5.1 Visual Inspection  
 
Rationale: Because the NTS does not have a container-opening facility, a visual verification of 
the waste will be accomplished at the generator or treatment facility. This method meets the 
requirement to ensure consistency among the waste containers and the waste profile. 
 
Method: The container is opened and the contents are inspected by direct visual observation or 
review of the images of the treatment process and package. Homogenous loose solids are probed. 
If the waste is being treated, direct visual observation of the treatment and container filling 
process is performed. Visual observations are compared with the applicable waste profile and 
container-specific information. Visual observations may include review of available RTR tapes, 
videotapes, photographs, digital images, etc. of the treatment and packaging process to ensure 
compliance. 
 
Failure Criteria: A container fails inspection for any of the following: (1) undocumented or 
improperly packaged waste; (2) discovery of prohibited articles or materials; (3) discovery of 
material not consistent with the applicable waste profile (i.e., waste form); and (4) void space 
greater than 10 percent. 
 
8.1.5.2 Real-Time-Radiography 
 
Rationale: This method meets the requirement to ensure the absence of prohibited items and 
consistency among waste containers, the waste profile, and the shipment documentation. 
Containers that are not amenable to visual inspection because of physical or radiological content 
can be examined safely and economically. 
 
Method: The container is scanned with an RTR system. Images are observed on a video monitor 
and/or captured on videotape. Personnel trained in the interpretation of RTR imagery record their 
observations. These observations are compared to the contents listed on the waste profile and 
accompanying shipment documentation. 
 
Failure Criteria: A container fails inspection criteria for any of the following reasons: 
(1) undocumented or improperly packaged waste, (2) discovery of prohibited articles as 



 

 

identified in the NTSWAC and section 4.1 of this document, (3) image data inconsistent with the 
waste profile or shipment documentation; and (4) void space greater than 10 percent. 
 
8.2 Chemical Screening  
 
Chemical screening will be performed before the waste is shipped to the Area 5 RWMS. The 
operating organization will determine which screening parameters are appropriate for the waste 
stream. Interpretation of the appropriate chemical screening method(s) are conducted and 
performed by trained personnel. Unless otherwise noted, chemical screening tests are qualitative, 
not quantitative. The objective of chemical screening is to obtain reasonable assurance that the 
waste received is consistent with the description of the waste on the waste profile and to ensure 
that the waste is safely managed. 
 
8.2.1 Chemical Screening Frequency 
At a minimum, 10 percent of the waste containers amiable to chemical screening and verified by 
visual inspection will be chemically screened.  
 
8.2.2 Chemical Screening Exceptions 
The following are cases in which chemical screening is not required: 
 

a. Waste subject to a technology based treatment standard. 
b. Chemical containing equipment removed from service (e.g., ballasts, batteries). 
c. Waste containing regulated asbestos. 
d. Waste containing beryllium 
e. Waste, environmental media, and/or debris from the cleanup of spills or release of single 

substance or commercial product or otherwise known material (e.g., material for which a 
material safety data sheet can be provided). 

f. Confirmed noninfectious waste (e.g., xylene, acetone, ethyl alcohol, isopropyl alcohol) 
generated from laboratory tissue preparation, slide staining, or fixing processes. 

g. Hazardous debris. 
h. Package is greater than 100 mrem/hr at 30 cm 

 
8.2.3 Chemical Screening Sampling 
The chemical screening methods do not require any sample preservation methods because the 
screening tests are performed at the time and location of sampling or as soon as possible 
thereafter. When a delay is required, the samples are stored in a manner that maintains chain-of-
custody controls and protects the sample composition. The equipment requirements in Table 2 
may apply to sampling for chemical screening.  
 
Individual containers are selected based on a review of the contents described in the associated 
documentation. If the containers and their contents are similar, containers are selected randomly 
for screening. If there are substantial differences among the containers or their contents, the 
containers are selected by stratified sampling with the strata being the types of containers and or 
contents presented. 
 
 
8.2.4 Chemical Screening QC  
The following QC elements are used when performing chemical screening. 
 



 

 

a. Containers and equipment of the appropriate size, given the analytical method and that 
are chemically compatible with the waste and testing reagents. 

b. Chemicals and test kits are labeled so that they are traceable. 
c. QC checks shall be performed on each test kit and associated replacements at the 

frequency specified in operating procedures. 
 
8.2.5 Chemical Screening Parameters 
The following methods are approved for use in performing chemical screening. 
 
8.2.5.1 pH Screen 
 
Rationale: To identify the pH and corrosive nature of waste and to confirm consistency with the 
shipment documentation. 
 
Method: Full-range pH paper is used for the initial screening. If the initial screen indicates a pH 
below 4 or above 10, a pH meter could be used, or a narrow-range pH paper. Solids are mixed 
with an equal weight of water and the liquid portion of the solution is tested.  
 
Failure Criteria: If the pH of a matrix exceeds regulatory limits (less than or equal to 2.0 or 
greater than or equal to 12.5) the container fails verification. 
 
8.2.5.2 Peroxide Screening 
 
Rationale: To determine the presence of organic peroxides in solvent waste, to alert personnel to 
potential hazards, and to confirm consistency with the shipment documentation. The test is 
sensitive to low parts per million (ppm). 
 
Method: Solids are tested by first wetting the test strip with water and contacting a small sample 
of the waste. A color change indicates a positive reaction. The color change can be compared 
with a chart on the packaging to determine an approximate organic peroxide concentration. 
 
Failure Criteria: Peroxide concentrations greater than 20 ppm in liquid waste constituents that are 
known organic peroxide formers and are not documented as having been stabilized constitute 
failure. 
 
8.2.5.3 Paint Filter Test 
 
Rationale: To verify the presence or absence of free liquid in solid or semisolid material. 
 
Method: Using a standard paint filter, 100 cubic centimeters or 100 grams of waste are added 
and allowed to settle for five minutes. Any liquid passing through the filter signifies failure of 
the test. EPA SW 846 requires Method 9095 for the paint filter test. 
 
Failure Criteria: Failure of the test in waste matrices constitutes failure of the container. 
Exceptions: small quantities of condensate trapped in inner plastic liner folds are acceptable. 
 



 

 

8.2.5.4 Oxidizer Screen 
 
Rationale: To determine if a waste exhibits oxidizing properties and to confirm consistency with 
the shipment documentation.  
 
Method: Acidified potassium iodide test paper is used to measure the oxidizing properties of 
waste in accordance with written procedures or manufacturer’s suggested method. 
 
Failure Criteria: A positive oxidizing indication in a waste that is not consistent with documented 
constituents fails verification. 
 
8.2.5.5 Water Reactivity Screen 
 
Rationale: To determine if the waste has the potential to vigorously react with water or to form 
gases or other reaction products. This information is used to confirm consistency with the 
shipment documentation. 
 
Method: Water reactivity screen is performed in accordance with written procedures or 
manufacturer’s suggested method 
 
Failure Criteria: A positive reactivity indication in a waste that is not consistent with documented 
properties fails verification. 
 
8.2.5.6 Cyanide Screen 
 
Rationale: To indicate if waste releases hydrogen cyanide upon acidification near pH 2. This 
information is used to confirm consistency with the shipment documentation. 
 
Method: A cyanide screen is performed in accordance with written procedures or manufacturer’s 
suggested method. 
 
Failure Criteria: A positive cyanide indication in a waste that is not consistent with documented 
constituents fails verification. 
 
8.2.5.7 Sulfide Screen 
 
Rationale: To indicate if the waste could release hydrogen sulfide upon acidification near pH 2. 
This information is used to confirm consistency with the shipment documentation. 
 
Method: A sulfide screen is performed in accordance with written procedures or manufacturer’s 
suggested method. 
 
Failure Criteria: A positive indication in a waste that is not consistent with documented 
constituents fails verification. 



 

 

 
9.0 Preshipment Authorization Process for Approved Wastes 
 
For each shipment that is a candidate for disposal, the generator provides the following 
information: 

a. Container identification number 
b. Profile number  
c. Waste description 
d. Generator information (e.g., name, address, point of contact, telephone number) 
e. Container information (e.g., type, size, weight) 
f. EPA waste codes 
g. Waste composition 
h. Packaging materials and quantities 
i. Applicable treatment standard/technology. 

 
Where potential conformance issues exist in the information provided (i.e., waste characteristics 
do not match the waste profile information, WAC, or additional constituents are expected to be 
present that do not appear on the documentation), the generator is contacted and the issue 
addressed. Container data are compared to the waste profile data to ensure that the waste to be 
shipped is as described on the profile. Screening provides a means to minimize the potential for 
acceptance of incorrectly identified waste. 
 
9.1 Paperwork Review.  
Every shipment is reviewed to ensure that the waste meets the WAC. If the shipment information 
is verified to be acceptable, the operating organization determines if any of the waste containers 
are required to be RTR’d. 
 
9.2 Visual inspection and Chemical Screening Documentation Review.  
For those waste streams that underwent verification at the generator’s or TSDFs site, the 
verification documentation will be reviewed for completeness. 
 
9.3 RTR Container Selection.  
A list of waste packages with discrete identification numbers is required for random selection of 
containers to undergo RTR verification. The operating organization will follow procedures to 
select containers for RTR verification. 
 
10.0 Waste Acceptance and Verification Procedures Upon Arrival of Shipment 
 
Waste containers undergo verification upon arrival at the NTS. The following section provides a 
description of verification methods available at the NTS. When a conformance issue exists, a 
determination is made regarding the acceptability of the container, and appropriate action is 
taken based on the severity of the issue. 
 
10.1 RWMS Paperwork Review 
 
Rationale: Each shipment’s paperwork is reviewed for completeness. 



 

 

 
Method: The shipment is documented on a shipping/receiver log upon arrival at the Area 5 
RWMS. Operations personnel perform a completeness review of the generator’s required 
shipping paperwork which may include: a bill of lading, uniform hazardous waste manifest or 
equivalent state-of-generation manifest, LDR form, the original package storage and disposal 
request, and the original waste certification statement. Paperwork review and inspection 
requirements are documented on a shipment checklist. 
 
Failure Criteria: A shipment fails inspection if there is (1) missing paperwork, (2) a discrepancy 
in the number of containers in the shipment, and/or (3) incorrect paperwork. 
 
10.2 Area 5 RWMS Visual Examination 
 
Rationale: Each container in the shipment is inspected in its entirety for possible damage or 
content leakage, complete marking and labeling, and intact TIDs as required. This is to ensure 
that the shipment (1) is received in good condition, (2) has the container(s) corresponding to the 
shipping papers, (3) has not been opened after physical screening is performed, and (4) is 
complete. 
 
Method: When the container is off-loaded, markings, and labels are inspected and compared with 
the associated manifests. Container inspections are individually recorded on a waste package 
checklist. These checklists, along with the shipment checklist, are recorded and filed with the 
shipping paperwork 
 
Failure Criteria: A container fails inspection if (1) there is evidence of leaking or breaching of 
the container, (2) incorrect container numbers, (3) incorrect marking or labeling, (4) missing 
marking or labeling, (5) broken or missing TID, and/or (6) discrepancy in TID number. 
 
10.3 Area 5 RWMS RTR Examination 
 
See Section 8.1.5.2 for the rationale, method, and failure criteria for the RTR. 
 
11.0 Manifest Tracking and Record Keeping 
 
The generator will contact the operating organization, prior to shipment of waste to arrange for 
waste verification and shipment. The generator will be responsible for the identification and 
tracking of the waste shipment. Upon receipt of waste, each shipment will be screened according 
to the above sections. Once a shipment is accepted, the manifest will be: 
 

a. Signed and dated on each copy to certify that the LLMW covered by the manifest was 
received; 

b. Any significant discrepancies noted on each copy; 
c. One signed copy given to the transporter; 
d. Within 30 days of delivery, a copy will be sent to the generator; and 
e. Will be retained at the facility for at least three years from date of delivery. 



 

 

 
The following data will be maintained in the operating record in accordance with the records 
inventory and disposition schedule:  
 

a. The RWMS will maintain the waste profile, supporting documentation, shipping 
documentation, and any associated QA/QC data. 

 
b. Errors and omissions (e.g., transcription errors, typographical errors, errors in 

calculations) shall be corrected as information becomes available. These corrections shall 
be in ink and initialed and dated by the person making the correction. 

c. Documentation from sampling events. 
 
12.0 Sampling and Analysis 
 
LLMW must be sampled and analyzed by the test methods specified in “Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods” (EPA Publication SW-846 [SW-846]) or 
approved equivalent methods. Analysis must be performed by an accepted laboratory as 
discussed in Section 12.4. The recommended sampling devices, EPA methods, parameters, and 
rationale for parameter selection for characterization and LDR requirements are identified in 
Tables 2 and 3. 
 
Compliance with LDR [40 CFR 268.40] for wastes that have a treatment standard expressed as 
constituent concentrations in wastes can be shown using any appropriate method. If the waste 
treatment standard is expressed as constituent concentrations in waste extracts, then the Toxicity 
Characteristic Leaching Procedure (TCLP), must be performed.  
 
For other parameters or methods not otherwise specified, the following are acceptable sources of 
testing methods (standard methods): 

a. The most recently promulgated version of EPA SW-846. 
b. Other current EPA methods, as applicable to the matrix under evaluation. 
c. Standard Methods for the Examination of Water and Wastewater, American Public 

Health Association (APHA), American Water Works Association, Water Environment 
Federation. 

d. Annual Book of ASTM Standards, American Society for Testing and Materials. 
e. AOAC Official Methods of Analysis, AOAC (Association of Official Analytical 

Chemists), International. 
 
Specific sampling procedures and techniques depend on both the nature of the waste and type of 
packaging. Waste samples are treated and preserved as necessary to protect the sample. 
Recommended treatment, preservation techniques, and holding times are stated in SW 846.  
 
Table 2: Sampling Devices 

Material Equipment 
Liquid Coliwasa, Dipper, Weighted Bottle 

Soil and Soil-like Material Thief, Trier, Scoops, Shovels, Auger, 
Veihmeyer Soil Sampler 

 



 

 

Table 3: EPA Methods, Parameters, and Rationale for Parameter Selection 

EPA Method1 Parameter Rationale for Parameter Selection 

9040, 9041, or 
9045 

PH To assign hazardous waste number and 
identify prohibited waste. 

ASTM D 93-79, D 
93-80, D 3278-78, 
or 1030  

Ignitability To assign hazardous waste number and 
identify prohibited waste. 

9014, 9034 Reactivity To assign hazardous waste number and 
identify prohibited waste. 

9095  Free liquids To assign hazardous waste number and 
identify prohibited waste. 

13112 Toxicity 
characteristic 
leaching procedure 
(TCLP) 

To assign hazardous waste numbers and 
verify compliance with LDR treatment 
standards. 

2540C Total Suspended 
Solids 

To determine whether LDR wastewater or 
non-wastewater treatment standards apply. 

6010, 6020, or 
7000 series 

TCLP metals analysis To assign hazardous waste numbers and 
verify compliance with LDR treatment 
standards. 

8000 series Volatiles analysis To assign TC hazardous waste numbers and 
verify compliance with LDR treatment 
standards. 

8000 series Semi volatiles 
analysis 

To assign TC hazardous waste numbers and 
verify compliance with LDR treatment 
standards. 

8000 series Halogenated organic 
compounds (HOCs)3 

To verify applicability of LDR requirements 
of soil.  

8082 Polychlorinated 
biphenyls (PCBs) 

To identify prohibited items, meet Toxic 
Substances Control Act (TSCA) 
requirements and verify compliance with 
LDR treatment standards. 

1 Referenced methods are from Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, SW-846 unless 
otherwise noted. More current SW-846 methods may be substituted for any method listed in this column. 

2 An alternative to performing Method 1311 is to perform total contaminant concentration analysis and assume all contaminants 
to be leachable using the Toxicity Characteristic Leachate Procedure (TCLP) method. For purposes of this requirement, the 
total results based on a dry weight basis shall be divided by a conversion factor of 20 mg/kg in order to determine whether a 
TCLP limit has the possibility of being exceeded. 

3 As specified in 40 CFR 268.2(a) and Appendix III to 40 CFR 268. 
 
12.1.  Sampling Equipment and Preservation 
 
Table 2 contains waste forms and sample equipment used to sample referenced waste. Sample 
preservation follows EPA SW 846 protocol.  
 



 

 

12.2 Sampling Methods 
 
The appropriate personnel are responsible for arranging sampling and laboratory support. 
Samples are processed at laboratories qualified to perform analysis of waste samples (refer to 
12.4). The operating organization will determine the proper sampling protocol (simple random, 
stratified simple random, etc) for the grab sample(s) based on the waste type and form. Table 3 
illustrates the EPA methods, parameters, and the rationale for parameter selection. 
 
Sampling typically includes the following: 
 

a. Obtain a unique sample identification number and complete the sample tag before 
sampling. 

b. Obtain a precleaned sampling device and sample bottles. 
c. For sampling liquid waste, a Coliwasa sampler or pipette is used to sample for two-phase 

liquids. Homogeneous liquids in small containers are poured into a sample bottle. 
d. For sampling solid waste, a scoop, trier, or hand auger is used to obtain a sample of the 

waste. For large containers of waste, composite several augers or scoops to ensure 
samples are representative. 

e. Exterior surfaces of the sample bottles are wiped clean. 
f. Attach sample label to sample bottles. 
g. Complete the chain of custody forms. 
h. Place samples in an appropriate receptacle for transfer to the laboratory. If appropriate, 

include equipment for temperature sensitive samples to preserve the integrity of the 
sample as required by EPA methods. 

i. Seal and mark the receptacle. 
j. Transfer receptacle to the analytical laboratory as appropriate to meet sample holding 

times. 
k. Properly clean and decontaminate nondisposable sampling equipment or package for 

return to central sampling equipment decontamination area according to onsite 
requirements. 

 
12.3 Establishing QA and QC Procedures for Sampling 
 
The operating organization maintains compliance with DOE Order 414.1C, Quality Assurance. 
Sampling personnel prepare a permanent log of sampling activities. A log of sampling activities 
is kept in accordance with EPA SW 846, Chapter 9. Log entries include, as appropriate: date of 
collection, time of collection, location, batch number, sample number, tank number, copy of the 
chain of custody form, sampling method, container description, waste matrix, description of 
generating process, number and volume of samples, field observations, field measurements 
(e.g., percent lower explosive limit), laboratory destination, and signature. These log entries are 
made while sampling is performed. The logs or copies of logs are maintained by appropriate 
personnel after completion of sampling activities. A chain of custody record accompanies 
samples at all times. 
 
Compliance with applicable industrial hygiene and safety standards is mandatory during 
sampling activities. Transportation of samples is performed in accordance with applicable 
DOT requirements. 
 
 



 

 

 
The following QA/QC elements are used to ensure that sampling activities result in acceptable 
laboratory data: 
 

a. Sampling methods as defined by EPA SW 846, Chapter 9 
b. Appropriate sample containers and equipment for specific waste streams 
c. Samples numbered and labeled 
d. Traceable labeling system 
e. Field QA/QC samples 
f. Equipment calibration 
g. Chain of custody. 

 
12.4 Laboratories and Treatment Facilities 
 
The DOE Consolidated Accreditation Program (DOECAP) provides audits of commercial mixed 
waste TSDFs and analytical laboratories. TSDFs and laboratories used by generators shall have a 
current DOECAP or equivalent audit.  
 
DOECAP incorporates a national standard (statement of work/contracts) and reporting 
requirements consistent with user needs and regulatory requirements (ISO 17025 basis). 
Treatment facilities and laboratories providing support to DOE are required to be audited by 
DOECAP. DOECAP is a complex-wide consolidated audit program that uses a multi-checklist 
audit process. The checklists address the following areas: 
 

a. Industrial and Chemical Safety 
b. Environmental Compliance/Permitting 
c. Quality Assurance Management Systems 
d. Radiological Control 
e. Transportation Management 
f. Sampling and Analytical Data Quality 
g. Waste Operations 

 
Each facility is audited annually to evaluate the effective implementation of the QA/QC 
program. QA and technical experts evaluate the facility through onsite observations and/or 
reviews of the following documentation: copies of the QA/QC documents, records of 
surveillances/inspections, audits, nonconformances, and corrective actions. 
 
12.5 Evaluation of Analytical Results 
 
The acquired data need to be scientifically sound, of known quality, and thoroughly documented. 
The operating organization is responsible to ensure that data assessment or evaluation is 
completed. Data are assessed to determine compliance with the following: 
 
Precision. The overall precision is the agreement between the collected samples (duplicates) for 
the same parameters, at the same location, subjected to the same preparative and analytical 
techniques. Analytical precision is the agreement between individual portions taken from the 
same sample, for the same parameters, subjected to the same preparative and analytical 
techniques. 
 



 

 

 
Accuracy. Accuracy of the measurement system is evaluated by use of various kinds of QA 
samples, including, but not limited to, certified standards, in-house standards, and performance 
evaluation samples. 
 
Representativeness. Representativeness addresses the degree to which the data accurately and 
precisely represent a real characterization of the waste stream, parameter variation at a sampling 
point, sampling conditions, and the environmental condition at the time of sampling.  
 
Completeness. Completeness is the amount of usable data obtained from a measurement system 
compared to the total amount of data requested. 
 
Comparability. Comparability is the confidence with which one data set can be compared to 
another. This usually is accomplished by using the same methods for each data set. 
 
If the data is found to be insufficient the operating organization may require: re-analysis, data 
validation and/or re-sampling. 
 
13.0 Acceptable Knowledge 
 
Acceptable knowledge is a characterization technique that relies on the generator’s knowledge of 
the physical and chemical properties of the materials and the waste generation processes. It 
includes knowledge of the fate of those materials during and subsequent to the process, and the 
associated administrative controls. When collecting documentation on a waste stream, the 
operating organization must determine if the information provided by the generator is acceptable 
knowledge. Acceptable knowledge requirements are met using any one or combination of the 
following types of information: 
 

a. Mass balance from a controlled process that has a specified input and output 
b. Material safety data sheet on chemical products 
c. Test data from a surrogate sample 
d. Analytical data on the waste or a waste from a similar process. 

 
In addition, acceptable knowledge requirements can be met using a combination of analytical 
data or screening results and one or more of the following: 
 

a. Interview information 
b. Logbooks 
c. Procurement records 
d. Qualified analytical data 
e. Radiation work package 
f. Procedures and/or methods 
g. Process flow charts 
h. Inventory sheets 
i. Vendor information 
j. Mass balance from an uncontrolled process (e.g., spill cleanup) 
k. Mass balance from a process with variable inputs and outputs (e.g., washing/cleaning 

methods). 
 



 

 

 
Acceptable knowledge may be used for determining: 
 

a. Hazardous waste constituents 
b. Wastes that are listed under 40 CFR 261.31, 261.32, and 261.33 
c. UHCs  
d. Necessary confirmatory sampling 
e. LDR compliance with technology based standards 

 
If the information is sufficient to quantify the constituents of regulatory concern and to determine 
waste characteristics as required by the regulations and waste acceptance criteria (WAC), the 
information is considered acceptable knowledge. If the information is not sufficient, sampling 
may be required. Waste must conform to requirements found in this WAP, the EPA codes found 
in Table 1, and the NTSWAC. 
 
14.0 Issue Resolution 
 
Conformance issues identified during verification could result in a waste container that does not 
meet the WAC. If a possible conformance issue is identified, the following actions are taken to 
resolve the issue: 
 

a. The operating organization compiles all information concerning the possible 
conformance issue(s). 

b. The generator is notified and requested to supply additional information that could assist 
in the resolution of the concern(s). If the generator supplies information that resolves the 
concern(s) identified, no further action is required. 

c. The operating organization and the generator discuss the conformance issue and identify 
the appropriate course of action to resolve the container/shipment in question; 

d. The operating organization has the following options (more than one may be used): 
(1) suspend the waste stream, (2) suspend the generator’s entire waste shipping program, 
(3) issue a CAR, (4) have the generator issue an internal non-conformance, (5) increase 
physical screening frequencies, (6) ensure issue is included during the next scheduled 
generator facility evaluation, (7) schedule a facility evaluation, (8) return waste container 
and/or shipment to a generator specified facility. 

e. On the issuance of a CAR, the operating organization requests the generator to provide a 
corrective action plan (CAP) that clearly states the reason for the failure and describes the 
actions to be completed to prevent reoccurrence.  

f. The operating organization reviews the CAP for adequacy.  
g. Issues and their corresponding resolutions will be recorded and tracked by the operating 

organization. 
h. On resolution of the initial conformance issue, the operating organization requests the 

generator to provide a corrective action plan (CAP) that clearly states the reason for the 
failure and describes the actions to be completed to prevent reoccurrence. 

i. The generator may request a reduction in verification of unaffected waste streams. This 
request must be accompanied by a justification that identifies why this waste stream(s) 
would not exhibit the same conformance issue. 

j. The operating organization reviews the CAP and waste stream justification for adequacy. 
If the waste stream justification is accepted, the operating organization adjusts the 
frequency. 



 

 

 
15.0 Reducing the Physical Screening Frequency  
 
Physical screening percentages may be reduced based on the waste stream compliance with the 
waste profile, shipping documentation, and verification results. At no time will the frequency be 
reduced below 5 percent.  
 
16.0 Frequency of Analysis 
 
16.1 Facility Evaluations 
Generators are evaluated according to the NTSWAC. CARs may be issued for quality affecting 
problems. These CARs must be answered by a CAP identifying the root causes, corrective 
actions, and actions to preclude reoccurrence. Dependent upon the severity of the problem(s), the 
NNSA/NSO may: 
 

a. Allow continued shipment of all approved waste streams. 
b. Suspend one or more waste streams from shipments, 
c. Suspend the entire waste shipment program. 

 
16.2 Waste Profiles 
Generators will perform an initial characterization or identification analysis prior to submitting a 
waste profile. The following are examples of when an analysis may be repeated: 
 

a. Requested by the operating organization due to insufficient data, 
b. After one year (365 days) from waste profile approval (see Exhibit 4), 
c. The generating process has changed, 
d. On submission of a waste profile revision regarding characterization changes (if revision 

is submitted within one year of previous evaluation), 
e. If inspection or analysis indicates the waste received does not match the waste profile 

and/or shipment documentation. 
 
If the generator has informed the operating organization of a change in the waste generation 
process or if the waste may not conform to the waste profile, the waste must be re-profiled and is 
re-reviewed. 
 
When a waste profile is re-evaluated, the operating organization could request the generator to 
do one or more of the following: 
 

a. Verify that the current waste profile is accurate 
b. Supply a new waste profile 
c. Submit a sample for analysis 
d. Cancel the waste profile. 
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Exhibit 2 
 

NTS Pre-Treatment Notification 
Form for Mixed Waste 

Example 
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Pre-Treatment Notification Form for Mixed Waste Example 

A. Generator Information 
1.  Company name:         
2.  Facility address:         
3.  Generator facility:       
4.  Primary technical contact:       email:           Phone:            Fax:       
5. Waste certification official:       email:           Phone:            Fax:       
 
B. General Waste Stream Information 
1.  Waste stream name:        
2. Waste stream identification number:        
3.  Waste generating process description:       
4. Estimated volume after treatment:        Inventory attached    
5.  

Container Size Weight (lbs). Dose rate (mR/hr @ 30 cm) 
                  
                  

 
 
6. Regulatory status. Check all boxes below that describe the regulatory status of the waste stream as generated: 

  Federally regulated (RCRA) hazardous waste (40 CFR 261). List all EPA hazardous waste numbers and 
applicable regulatory subcategories       

  State regulated hazardous waste codes:      
 

7. Waste composition. Describe the gross composition/component of the waste stream and all hazardous 
constituents that contribute to any waste codes or LDR treatment standards.  
 

CAS 
Number Chemical Constituent  Waste Component 

                  
                  
                  
                  
                  

 
8. Reportable radionuclides. List the radionuclides that could be reportable in the waste stream: 
  

 
Isotope 

Activity 
(Bq/m3) 
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Pre-Treatment Notification Form for Mixed Waste Example 

 
C. Proposed Treatment Information 
 
1. Applicable LDR Treatment Standards:       
2. Treatment standards:  Concentration Based    Technology Based 
3. Proposed Treatment Facility:     
  Onsite    Generator procedures:        
  Commercial Facility name:       
    Address:       
    EPA Identification number:       
    Permit number:       
4. DOECAP audit number and date completed of the treatment facility:       
5. Treatment process(es) or technology(ies):       
6. Proposed final waste form: 

  Solidified/Stabilized  Debris  Macroencapsulated 
  Incinerator Ash  Soil  Other; describe:       
 7.  Waste will contain sorbent. 

What kind?       Sorbents used must meet 40 CFR 264.314(e)(1) or (2). 
8. Schedule for treatment:       
9. Training or PPE necessary for visual inspection of treatment/waste:       

 
 
Technical Contact Signature:                                 Date:         

WCO Signature:                                       Date:        

 



 

 

 
Exhibit 3 

 
Waste Stream Recommendation Example 

 



 

 
 

Waste Stream Recommendation Form Example 

Waste Stream Recommendation Example 
 

General Information:  

Summary  
Review:      Limited 
            

Recommendation:  

 Approved – NTS and Hanford       Reject 
 Approved – NTS ONLY    Approved – HANFORD ONLY Conditional Approval 
 
 Low-Level Waste Subject to Physical Verification  

 RTR   Visual 
 
 Mixed Low-Level Waste Subject to Physical Verification (minimum 5% required).  

  Estimated number of mixed waste containers:        
 

 RTR  Visual Verification Frequency:  Five Percent  Other:       Percent  
 

 Mixed Low-Level Waste Subject to Chemical Screening (requires minimum 10% of physically inspected 
containers) 

 Verification Frequency:  Ten Percent   Other:       Percent   Exempt 
 

 Special Instructions (See Summary or Waste Profile)  
 
WARP Participants: 

              
RWAP Task Manager Signature Organization Date

              
WARP Lead Signature Organization Date

              
Disposal Operations Representative Signature Organization Date

              
Performance Assessment 
Representative Signature Organization Date

              
Criticality Safety Review, SME Signature Organization Date

              
Hanford Representative Signature Organization Date

              
Review Lead Signature Organization Date

Generator Facility:        
Waste Stream Title:       
Waste Profile 
No./Rev.:        



 

 

 
 

 
 
 
 

Exhibit 4 
 

Mixed Waste Profile Annual 
Certification Example 

 



 

 

 Mixed Waste Profile Annual Certification Example 
Waste Profile Number:    
Waste Profile Revision No.:  Expiration Date:  
Facility:  WCO:  
 
The above Mixed Waste Profile (MWP) is about to expire. The NTSWAC requires generators to 
recertify MWPs on an annual basis. No waste may be shipped under this profile after the 
expiration date unless it has been recertified or a new waste profile has been submitted and 
approved.  
Please indicate your preference by checking the appropriate box below. If the waste stream has 
not changed significantly and the waste profile is still accurate, recertify by checking the third 
box below, providing the additional information requested, signing the certification statement, 
and returning this form to NNSA/NSO WMP. Upon approval, a letter will be sent which 
authorizes continued shipment of the waste stream for up to an additional year. 

Check 
Appropriate 
Box 

 
 

 
 This waste profile is no longer needed. Please cancel the waste profile. 

  There have been significant changes to this waste stream. I understand that this 
waste stream cannot be shipped to the NTS until a revised or new profile is 
approved. I will revise it or submit a new waste profile.  

  I want to recertify the waste profile. I have reviewed the revision no. _______ 
and certify that it is current, complete, and accurate description of the waste 
stream and the methods employed to ensure that the waste meets the NTSWAC. 

If you checked the third box above, answer the following questions to confirm that the waste 
stream has not changed significantly. Significant changes will require a revision to the waste 
profile. 

 No   Yes Has the waste generating process changed? 

 No   Yes Have the methods used to perform radiological characterization changed? 

 No   Yes 
Have the methods used to perform physical/chemical characterization 
changed? 

 No   Yes Have any of the RCRA or state waste codes changed? 

 No   Yes Has the LDR status (subcategories, treatment, etc.) changed? 

 No   Yes 
Have there been any other changes to the waste stream that could affect 
management of the waste at NTS? 

 No   Yes 
Do you have any new waste analysis data that confirms or improves your 
waste characterization? 

If you checked any “Yes” boxes, please explain below and attach additional sheets as 
necessary. 
Certification: I certify that, to the best of my knowledge, the information provided on this 
form and any attached documentation is accurate and complete. 
 
WCO Signature:           Date:     
Print Name:           
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B.4 Security [40 CFR 270.14(b)(4)] 
 
The NTS is bordered on three sides by 6,629 km2 (2,560 mi2) of federal land, providing 
restricted and secure access for the NTS. This restricted zone provides an additional buffer 
between the MWDU and other properties. Land administered by the Bureau of Land 
Management borders the fourth side of the NTS. 
 
In addition to its remote location, NNSA/NSO maintains a contractor security force of highly 
trained security personnel who are present at the NTS 24 hours a day, 7 days a week, 
including holidays. These personnel monitor entry to and exit from the NTS and provide 
security measures throughout the NTS. The size and location of the NTS with respect to public 
highways have made the construction of a facility boundary fence impractical. General security 
measures taken at the NTS are maintained by a two-level system: (1) security stations at all 
authorized entrances to the NTS, property line warning signs, and surveillance patrolling; and 
(2) specific security measures taken at individual locations such as fencing, warning signs, and 
building security. 

B.4.a NTS Access 
 
There are security stations at all authorized entrances to the NTS. Only authorized and badged 
personnel are allowed access to the NTS. Security personnel perform a visual and tactile 
inspection of each person’s badge before entrance and exit from the NTS. 
 
Signs stating No Trespassing by Order of the United States Department of Energy are 
located along the public highways that border the NTS. The signs are legible from a distance of 
7.6 m (25 ft) and are spaced at regular intervals. In areas where the sign’s view may be 
obstructed, signs may appear at more frequent intervals. 
 
Security personnel also perform non-repetitive and random patrols of the NTS boundaries and 
roads. Security patrols also check buildings, facilities, and vehicles on the NTS on a 24-hour 
basis including holidays. 

B.4.b RWMS Access 
 
Additional security safeguards are provided by the RWMS personnel and engineered 
structures. The active area of the RWMS is surrounded by a fence. Danger-Unauthorized 
Personnel Keep Out signs visible from 7.6 m (25 ft) are posted along the fence. Entry to, and 
exit from, the active area of the RWMS is via a controlled gate. All personnel entering the 
RWMS must log in at the main office building before access is granted. 
 
Within the RWMS, the MWDU will be surrounded by a fence and the entrance secured by a 
locked gate. The unit will remain secured except during authorized operations such as vehicle 
off-loading, waste stacking, disposal operations, maintenance, or inspections. A sign warning 
unauthorized personnel to keep out will be posted on the entrance gate. Fencing will be 
inspected once a week for signs of intrusion or deterioration/damage. 
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B.5 General Inspection Schedule [40 CFR 270.14(b)(5)] 
 
The inspection schedule will address the requirements for environmental monitoring 
equipment, fire protection systems, safety and emergency equipment, security devices, and 
operating or structural equipment that are critical to prevent, detect, or respond to human 
health or environmental hazards. Observations and descriptions of repairs or corrective actions 
will be noted on the inspection forms. Completed inspection forms will be filed at the RWMS as 
a record of inspection. 
 
Weekly inspections will include items such as spill control materials, fencing, gates, signage, 
and container holding areas, exposed packages, run-on/runoff control, pits/trenches, and 
general housekeeping. Table 5 provides a detailed list of inspection items and frequencies for 
the MWDU. A sample of an inspection checklist is provided in Figures 9 and 10. 
 
If an inspection reveals the deterioration or malfunction of equipment, containers, or structures, 
the problem will be documented on the appropriate inspection checklist. Corrective actions will 
be scheduled to ensure that problems do not lead to a human health or environmental hazard. 
When the corrective action is completed, it will be noted on the next scheduled inspection 
checklist. When a hazard is imminent or already exists, corrective action will be taken 
immediately. 
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Table 5 MWDU Inspection Schedule 
 

Inspection Criteria Description Frequency 
Exposed Waste Packages Ensure no damage, deterioration, leaks or 

spills 
Weekly 

General Areas Housekeeping (no trash or debris) areas free of 
spills, leaks, releases 

When waste handling 
operations occur/weekly 

Fencing/Gates Ensure fencing/gates intact with no corrosion, 
breaches, or deterioration 

Weekly 

Signs Ensure signs posted in proper location, visible, 
and adequate with entry requirements 

Weekly 

Run-on/Runoff Control Ensure integrity of berms/dikes (erosion, 
sloughing), adequacy of stacking 

Weekly/after storms 

Spill Control Ensure adequate supplies with replacement 
after use 

Weekly 

Fire Extinguishers1 Verify hoses are in good condition and 
pressure gauges are in the appropriate range 

Monthly 

Communications Equipment Ensure that communication equipment is 
functioning properly 

Before entering MWDU 

Leachate Storage Tank/Secondary 
Containment 

Ensure tank/containment leak detection and 
overfill protection is operational, check tank 
liquid level, inspect valves (leaks/proper 
orientation), ensure secondary containment is 
empty (liquids/debris), check tank and 
containment for signs of leakage or 
deterioration 

Each operating day 

Leachate Sump Ensure pumpable liquids are removed to 
minimize head on the liner, document liquid 
levels 

Weekly/after storms 

1 Fire extinguishers are inspected monthly by RWMS personnel and certified annually by trained personnel 
according to National Fire Protection Association requirements 
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AREA 5 AWEEKLY PERMIT CHECKLIST Page 1 of 2 
P03U – Mixed LLW Disposal Cell Yes No
Are the signs posted on the perimeter fence and entry gate readable? □ □ 
Is the access gate locked and fencing intact? □ □ 
Is the spill kit available and complete? □ □ 
Are portable fire extinguishers readily accessible and nearby? □ □ 
Are the pit walls free of erosion and instability? □ □ 
Are exposed MLLW packages free of damage or deterioration? □ □ 
Are exposed MLLW packages free of leaks or spills or indications thereof? □ □ 
Are exposed container labels legible? □ □ 
Is there a communication system available to facility personnel to signal an emergency? □ □ 
P06U – Asbestos Disposal Cell 
Are the signs posted on the perimeter fence and entry gate readable? □ □ 
Access gate locked and secured? □ □ 
Perimeter fencing in good condition? □ □ 
Portable fire extinguishers readily accessible and nearby? □ □ 
Run-on control structure free of erosion? □ □ 
Covered material free of settling? □ □ 
Good housekeeping practices followed in the cell? □ □ 
Waste Verification Holding Area 
Is the spill kit available and complete? □ □ 
Is there material in the Waste Verification Holding Area requiring inspection? If “No,” remaining questions need 
not be answered. 

□ □ 

Are all waste containers in the Waste Verification Holding Area closed and in good condition with no 
leakage or signs of deterioration? 

□ □ 

Is there adequate space for personnel and equipment to respond to emergencies? □ □ 
Are all wastes in the Waste Verification Holding Area positioned in a manner to prevent rupture or 
leakage? 

□ □ 

Are all waste containers in the Waste Verification Holding Area segregated within the area to maintain 
requirements for compatibility? 

□ □ 

Area all waste containers in the Waste Verification Holding Area positioned in a manner to prevent rupture 
or leakage? 

□ □ 

Are containers in the Waste Verification Holding Area marked with the words “HAZARDOUS WASTE” and 
other identifying information? 

□ □ 

Do the Waste Verification Log Book entries equal the waste items actually held in the Waste Verification 
Holding Area? 

□ □ 

Is there a communication system available to facility personnel to signal an emergency? □ □ 
Have all RCRA hazardous waste containers in the Waste Verification Holding Area been held for less than 
60 days? 

□ □ 

 
Figure 9 Sample Inspection Checklist 
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AREA 5 WEEKLY PERMIT CHECKLIST Page 2 of 2 

Remarks: (IF “NO” is marked for any item, document all noncompliances and all corrective actions taken.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
INSPECTOR 
 
Name 

 
 
Signature 

 
 
Time/Date 

WFOM 
 
Name 

 
 
Signature 

 
 
Time/Date 

FM 
 
Name 

 
 
Signature 

 
 
Time/Date 

 
Figure 10 Sample Inspection Checklist (continued) 
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B.6 Preparedness and Prevention [40 CFR 270.14(b)(7)] 
 
RWMS emergency response activities are performed by the DOE contractor and/or 
subcontractor. Contractor emergency services located on the NTS include the NTS Fire 
Department, NTS Occupational Medicine, and the Nye County Sheriff’s Office. Verbal and 
written notification requirements to the appropriate state and federal agencies will be 
performed by an NNSA/NSO representative. 
 
DOE maintains Memorandums of Understanding (MOU) for emergency activities with Nye 
County, the Bureau of Land Management, Creech Air Force Base, and the U.S. DOE Office of 
Secure Transportation. Las Vegas area hospitals that are notified will include University 
Medical Center, Mountain View Hospital, Sunrise Hospital, and Mercy Flight for Life air 
ambulance service. NNSA/NSO also maintains an Agreement-in-Principal with the state of 
Nevada. 
 
Because of the complexity of operations at the NTS, facilities are required to maintain 
individual emergency response procedures. Exhibit 2 provides a copy of the Emergency 
Response Procedure (ERP) for the Area 5 RWMC. As required in 40 CFR 264.56(j), any 
imminent or actual emergency requiring implementation of the ERP will be recorded in the 
operating record and a written report will be submitted to NDEP by NNSA/NSO within 15 days 
of the incident. The written report will include the following information: 
 

 Name, address, and telephone number of the owner or operator 
 Name address, and telephone number of the facility 
 Date, time, and type of incident 
 Name and quantity of materials involved 
 Extent of injuries (if any) 
 An assessment of actual or potential hazards to human health or the environment 

(as applicable) 
 Estimated quantity and disposition of recovered material that resulted from the incident 
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B.7 Contingency Plan [40 CFR 270.14(b)(7)] 
 
Exhibit 2 provides a copy of the Emergency Response Procedure for the Area 5 RWMC. 
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Exhibit 2, Emergency Response Procedure for Area 5 Radioactive 
Waste Management Complex 
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EMERGENCY RESPONSE PROCEDURE  
Area 5 Radioactive Waste Management Complex (RWMC) 
ERP-1009                                                 Page 2 of 32
Revision Number: 7 
 
1.0 INTRODUCTION 

This Emergency Response Procedure (ERP), in conjunction with National Security 
Technologies (NSTec) Company Manual CM-2120.001, “Emergency Services and 
Operations Support Emergency Preparedness and Response Manual,” provides 
guidance in the response to incidents and emergencies at Area 5 Radioactive Waste 
Management Complex (RWMC).  The technical basis for this procedure is the 
facility-specific Emergency Planning Hazards Assessment EPHA-1009, “Emergency 
Planning Hazards Assessment for Area 5 Radioactive Waste Management Complex.”  
The planning basis for this ERP is based on the following potential events, which, at a 
minimum, would include the protective actions of shelter-in-place and/or evacuation.  
These events are as follows:  natural phenomena (earthquake, flood, and windstorm); 
law enforcement-type events (civil disorder/riot, sabotage/malevolent acts); accidents 
(aircraft, chemical, biological, and/or radiological materials); fires/explosions; 
suspicious mail/suspicious packages; bomb threats; or power failures. 

2.0 SCOPE 

2.1 This procedure applies to NSTec-managed organizational elements located on or 
within Area 5 RWMC. 

2.2 Based on EPHA-1009:   (Place an “X” on the applicable item.)  

    There are no analyzed emergencies that would warrant categorization as an 
Operational Emergency Requiring Classification. 

 X There are analyzed emergencies that may warrant categorization as an 
Operational Emergency Requiring Classification with subsequent 
classification as an Alert, Site Area Emergency, or General Emergency. 

3.0 ROLES AND RESPONSIBILITIES 

3.1 The following have responsibilities in this procedure: 

 Facility Manager (FM)/Facility Owner (FO): Ensures the subject ERP is 
adequate and maintained. Ensures facility personnel are trained on the subject 
ERP.  

 Local Emergency Director (LED):  Recognizes potential emergency conditions 
and initiating and directing the appropriate response as directed in the subject 
ERP. Performs the initial incident command tasks, including protective actions 
and facility response management until the tasks are assumed by a First 
Responder or the Incident Commander.  

Note: The LED acts as the Emergency Coordinator for Resource Conservation 
and Recovery Act (RCRA) and occurrence reporting issues. 
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Area 5 Radioactive Waste Management Complex (RWMC) 
ERP-1009                                                 Page 3 of 32
Revision Number: 7 
 

 LED Communicator: During a non-security emergency, establishes an ongoing 
communication line between the responding F&R personnel and the Operations 
Coordination Center (OCC) Duty Manager, or the Emergency Management 
Center (EMC) if activated.  During a security emergency, establishes and 
maintains communication between the responding security force and the Tactical 
Operations Center (TOC). 

 Recorder:  Develops an information timeline that chronologically captures 
ongoing activities.   

 Emergency Action Team (EAT):  Assists the LED with notifications, event 
documentation, personnel accountability, and other tasks as assigned by the LED.  

 Radiological Control Technicians:  Performs activities involving radiological 
monitoring, sampling, surveys, decontamination activities, and other supporting 
activities, as assigned by the LED or Health Physics Advisor. 

 Building/Facility/Area/Work Location Occupants: (See Appendix F) 

4.0 EMERGENCY RESPONSE 

4.1 Checklists that outline LED, EAT, Occupant, and other position duties and 
responsibilities for responding to emergencies at Area 5 RWMC are found in the 
appendices.  These checklists are used during emergency response by the applicable 
responder, based on the situation and the protective action(s) taken (evacuation or 
shelter-in-place). 
 

4.2 Based on CM-2120.001, this procedure:  (Place an “X” on all that apply.)  
 

    Complies with Section 2.0, “Emergency Preparedness and Response,” listed 
in CM-2120.001 in its entirety, with no additions or exceptions. 

 
 X  Complies with Section 2.0, “Emergency Preparedness and Response,” listed 

in CM-2120.001, with the following additions not listed in the CM.  These 
additions are reflected in the attached applicable facility-specific appendices. 

 
Additions:   
 
WSI personnel on duty at or near the Area 5 RWMC or Area 5 HWSU 
will be directed by WSI during any emergency event or incident.  WSI 
personnel will not be directed by RWMC or HWSU management. 
However, WSI will satisfy their jurisdictional requirements by acting 
under the National Incident Management System (NIMS).  

   
    Complies with Section 2.0, “Emergency Preparedness and Response,” listed 

in CM-2120.001, with the following exceptions to those listed in the CM.  
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These exceptions are reflected in the attached applicable facility-specific 
appendices. 

5.0 CONTINGENCY PLAN 

This contingency plan is designed to minimize hazards to human health or the 
environment from fires, explosions, or any unplanned sudden or non-sudden release 
of hazardous waste or hazardous waste constituents to air, soil, or surface water. This 
contingency plan covers response to both Off-Normal Conditions that can be safely 
mitigated by “qualified” facility personnel and Emergency Event Conditions that 
require resources outside of the facility boundary for event response, mitigation, and 
recovery.  

Due to the remoteness and large geographic area, the Nevada Test Site (NTS) 
maintains a baseline onsite Emergency Response Organization (ERO).  The NTS 
ERO consists of NTS Fire and Rescue (F&R), Nye County Sheriff’s Office (NCSO), 
Safeguards and Security contractor; underground mine rescue teams, radiological and 
chemical emergency response teams, EMC, Emergency Operations Center (EOC), 
and TOC. 

If an event occurs at a nearby facility, this contingency plan will be invoked and 
response measures will be taken to protect facility personnel from the consequences 
of a hazardous material release.  

5.1 Amendment of Contingency Plan 

The contingency plan must be reviewed annually, and if necessary amended 
whenever: 

 Applicable regulations are revised. 

 The plan fails in an emergency. 

 The facility changes in its design, construction, operation, maintenance, or other 
circumstances in a way that materially increases the potential for fires, explosions, 
or releases of hazardous waste or hazardous waste constituents.  

 The list of emergency coordinators changes. 

 The list of emergency equipment changes.  

5.2 Event Recognition (Situational Awareness)  

5.2.1  Personnel directly involved in the incident shall provide the LED with the following 
information (at a minimum): 

 The identity of the individual reporting. 
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 The nature and location of the incident. 

 Any associated injuries. 

 The potential for fire, explosion, or spill. 

 Unique shipment and package number. 

 The size or volume of the actual or potential release. 

 Action taken to mitigate or isolate the event, if any, (i.e. place lid on container, 
place tarp over spill, etc.). 

5.2.2 Personnel witnessing the incident will (as applicable): 

 Take initial measures to protect personnel in the area (e.g., move to a safe 
location; notify personnel in the area, isolate the area). 

 Call 911, or announce “Mayday, Mayday, Mayday” on any NTS radio, or activate 
the emergency button on any NTS radio. 

 Notify Facility Manager, LED, and appropriate supervisor(s). 

Note:  During off-hours, the OCC Duty Manager must notify the Area 5 RWMC 
Facility Manager of the incident. Emergency response actions by NTS F&R or WSI 
shall not be delayed due to the LED not being onsite at the time of the event.  

5.3 Emergency Event Conditions - Facility Response 

The initial response to any fire, explosion, spill, or other event conditions shall be to 
protect human health and safety, and then the environment.  

Small fires not involving hazardous materials (in the insipient stage) can be 
extinguished or controlled by trained facility personnel using an ABC-type fire 
extinguisher until the arrival of NTS F&R.  Action should only be taken if it is safe 
to do so and can be accomplished from an upwind position.  The supervisor or LED 
shall be responsible for all fire extinguishing efforts until F&R arrives.  Upon arrival, 
F&R shall assume control of firefighting operations. 

5.3.1        The LED will assess the event conditions and determine if an emergency has 
occurred at the facility. Upon determination of an emergency, the LED will 
immediately: 

 Initiate Notifications:  911 Fire Dispatch, OCC Duty Manager 5-0311, and 
Wackenhut Services, Inc (WSI) Central Alarm Station (CAS) 5-3881.  

Note:  If an off-normal event condition has occurred and can be safely mitigated by 
“qualified” facility personnel, proceed to Section 5.11. 
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5.4 Categorization/Classification 

5.4.1 The LED will review Emergency Action Level (EAL) Tables 7-7 through 7-27, from 
EPHA-1009, and the criteria specified in U.S. Department of Energy DOE Order 
151.1C to determine if the event conditions meet categorization/classification 
criteria.  

 The LED must categorize an event as an Operational Emergency as promptly as 
possible, but no later than 15 minutes after recognition/identification/discovery. 

Upon categorization of an Operational Emergency, the LED must verbally notify the 
OCC Duty Manager to ensure the reporting requirements to DOE are met.  The 
notification requirements begin from the “Official Time” the LED 
categorizes/classifies the event as documented on the LED Emergency Action 
Checklist, Appendix D, and not the time the OCC Duty Manager is verbally notified 
of the event. 

5.5 Protective Actions 

5.5.1 The LED will implement protective actions (Shelter or Evacuate) based on the EALS 
in EPHA-1009, designation.  Methods for communicating protective actions include 
hand-held radio announcement and/or public address system.  

 The LED is responsible for implementing protective actions for Area 5 RWMC 
according established EALs in EPHA-1009, Tables 7-7 through 7-27. 

For Operational Emergencies Not Requiring Classification, the LED will take 
recommended protective actions based on OI-2120.169, “Categorization of 
Operational Emergencies Not Requiring Classification,” Appendix A  

 IF the primary Evacuation Assembly Area is identified as unsafe THEN the LED 
will direct personnel to evacuate to the secondary location (Storage / Bone Yard) 
or other locations, as event conditions warrant a change. 

The OCC Duty Manager will implement protective actions for balance of plant, when 
applicable. 

WSI personnel on duty at or near the Area 5 RWMC or Area 5 HWSU will be 
directed by WSI during any emergency event or incident.  WSI personnel will not be 
directed by Area 5 RWMC or Area 5 HWSU management.  Notifications to the 
WSI CAS will ensure WSI personnel at or near the facility are notified in a timely 
manner to implement their own protective measures.   However, WSI will satisfy 
their jurisdictional requirements by acting under the National Incident Management 
System (NIMS). 
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5.6 Facility ERO Response Actions  

5.6.1 If the Event is declared to be or has potential to be an Operational Emergency, the 
LED will immediately:  

 Make follow-up notifications to the OCC Duty Manager and WSI CAS. 

 Establish a Command Post. 

 Appoint an LED Communicator. 

 Appoint a Recorder. 

 Notify the facility EAT. 

  Initiate the Personnel Accountability Process and notify the OCC Duty Manager 
of accountability status (i.e. full accountability, missing persons, in progress). 

 Complete or direct the completion of the attached Emergency Action Checklist, 
Appendix D, and fax to the OCC, EMC, and TOC (if activated). 

5.6.2 LED Communicator will assist the LED by: 

 Maintain communications with the OCC Fire Dispatch, OCC Duty Manager, or 
EMC (if activated).  Monitor incoming phone calls from the OCC or EMC (if 
activated).  

 During Security Emergencies, maintain communications with the WSI CAS, or 
TOC (if activated). 

 Provide follow-up reports to the OCC Duty Manager, 5-0311, or the EMC Crisis 
Manager Communicator, 5-1810 (if activated), as often as necessary, during 
significant changes and at the termination of the emergency.  During Security 
Emergencies, provide the TOC, 5-5411, with follow-up reports (if activated). 

 Ensure no classified or sensitive information is transmitted over unsecured 
communications methods. 

5.6.3  Recorder will: 

 Establish a timeline of events throughout the event until termination. Gather data 
from the Area 5 RWMC ERO elements and maintain document control. 

 Assist the LED with tasks as requested. 

5.6.4 Emergency Action Team will: 

 Conduct sweeps of assigned facilities, if it is safe to do so. 

 Maintain communications with the LED and provide ongoing status reports. 
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 Instruct personnel to evacuate or shelter in place based on directions from the 
LED. 

 Ensure classified material is secured if applicable. 

 Report to the assembly area if directed. 

 Assist in the accountability if requested by the LED. 

 Assist the LED in controlling the assembly area. 

5.6.5 Radiological Control Technicians will: 

 Wear appropriate personal protective equipment (PPE) according to established 
radiological control procedures.  

 Establish a radiological control boundary in a safe location to control the spread 
of radiological contamination. 

Note:  Actual or potentially contaminated personnel should be evacuated to a safe 
location, but segregated from non-contaminated personnel.  

 Perform radiological surveys and decontamination according to established 
radiological control procedures. Document results according to established 
procedures.  

Note:  Recognition and emphasis should be focused on medical treatment versus 
radioactive contamination for injured personnel that are contaminated.  However, all 
measures possible should be taken to prevent personal exposure and the spread of 
contamination.  

 Notify the Health Physics Supervisor. 

 Maintain communications with the LED and provide ongoing event condition 
information.  

 Complete additional tasks in support of the LED or the Incident Commander. 

5.6.6 The LED will ensure emergency responders are aware of all developing hazards.  If 
significant event conditions change prior to the arrival of first-responders, the LED 
must notify 911 Fire Dispatcher immediately or contact F&R on ERO-14 
Radio Network.  

Note:  While responding to any event at the Area 5 RWMC, F&R Dispatch shall 
relay current weather conditions including wind direction to the responding crews.  
This is necessary to ensure that all responders do not inadvertently enter into a toxic 
or radioactive plume.   
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5.7 Ongoing Communications 

 Meet-Me Calls.  Meet-me calls are conducted frequently throughout the 
emergency between the IC/LED, EMC Crisis Manager, EOC Emergency 
Manager, OCC Duty Manager, and TOC (if activated).  These status reports/calls 
ensure that all tiers of emergency facilities and responders are current in ongoing 
activities, event conditions, and updated on a continual basis.  The ERO is 
responsible for maintaining continuous, effective, and accurate communications 
throughout an Operational Emergency. 

5.8 First-Aid/Medical Treatment 

5.8.1 Facility personnel should initiate first-aid (at a level of their training or comfort) 
when employees are injured.  

 Injured personnel in imminent danger that can be safely moved should be 
evacuated to a safe location. The LED and first-responders should be immediately 
notified of the location of any victims.  

 Injured personnel that can’t be safely moved should be cared for (if safe) and 
location reported to the LED and first-responders. 

 NTS F&R will provide emergency medical care for injured personnel.   

5.9 Operational Emergency Termination and Recovery 

5.9.1 Termination process begins when personnel in charge of the response effort 
determines that conditions are sufficiently stabilized and current conditions meet 
pre-established termination criteria outlined in NSTec Plan PLN-1004, “Emergency 
Management Plan.”   

 Termination of an Operational Emergency requires approval from the U.S. 
Department of Energy, National Nuclear Security Administration Nevada Site 
Office (NNSA/NSO) EOC Emergency Manager.  

 Preliminary Recovery Plan Outline must be completed prior to termination. 

5.9.2           Upon termination criteria being met, the LED in coordination with the NTS IC, 
EMC, and other Unified Command elements assist in the development of a 
Preliminary Recovery Plan Outline. 

 Preliminary Recovery Plan Manager and Team are identified. 

 Preliminary Recovery Plan Outline requires approval from the NNSA/NSO EOC 
Emergency Manager. 
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5.9.3 The facility should be returned to pre-emergency conditions, if possible. Personnel 

should be advised to return to work, go home, or other measures as applicable.  

5.9.4 All emergency equipment listed in the contingency plan should be cleaned and fit for 
its intended use before operations are resumed (see Appendix H). 

5.10 Recovery Considerations and Reporting 

5.10.1 Recovery “clean-up activities” will meet all current and applicable standards and 
regulations. 

5.10.2 No waste that may be incompatible with the released material is treated, stored, or 
disposed of until cleanup procedures are completed. 

5.10.3 The LED as Emergency Coordinator for purposes of RCRA reporting (where 
appropriate) must notify the Environmental Services Manager that the facility is in 
compliance with the below requirement before operations are resumed in the affected 
area(s) of the facility. 

Requirement: The LED/Emergency Coordinator must note in the operating record 
the time, date, and details of any incident that requires implementing the contingency 
plan. 

5.10.4 Within 10 days after the incident, the LED/Emergency Coordinator or designee must 
submit a written report on the incident to the Environmental Services Manager.  The 
report must include: 

 Name, address, and telephone number of the owner or operator 

 Name, address, and telephone number of the facility 

 Date, time, and type of incident (e.g., fire, explosion) 

 Name and quantity of material(s) involved 

 The extent of injuries, if any 

 An assessment of actual or potential hazards to human health or the environment, 
where applicable 

 Estimated quantity and disposition of recovered material that resulted from the 
incident 

5.11 Off-Normal Event Conditions  

5.11.1 Off-Normal event conditions may occur at the Area 5 RWMC, which can be isolated, 
controlled, and mitigated by qualified facility personnel.  Off-Normal event 
conditions should be handled according to established facility-specific and site plans 
and procedures.   
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Note:  Event conditions that meet any applicable Operational Emergency criteria 
outlined in EPHA-1009 should be handled according to Section 5.3.   

5.11.2 A spill or material release (that does not exceed protective action criteria and is not 
determined to be an emergency) may occur during container loading/unloading, 
movement, and storage at the Area 5 RWMC.  Typically, small spills can be 
contained and controlled by trained facility personnel in appropriate PPE. 
Appropriate facility-specific and site plans and procedures should be followed.  

5.11.3 The initial response to any spill would be to protect human health and safety.  
Identification, containment, treatment, and disposal shall be the secondary response.  
Actions in response to controlling and reporting spills and materials releases shall be 
consistent with the provisions outlined in NSTec Company Directive CD-0442.009, 
“Spill Reporting and Control.” 

5.11.4 Upon an indication of a minor spill, leak, or release of a hazardous waste constituent, 
non-essential personnel should be evacuated away from the area. Only those persons 
involved in overseeing or performing clean-up operations will be allowed within the 
designated hazard area.  The Facility Manager and applicable Supervisor should be 
notified. 

5.11.5 Personnel directly involved in the incident shall provide the Facility Manager and 
Supervisor with the following information: 

 The identity of the individual reporting 

 The nature and location of the incident 

 Any associated injuries 

 The potential for fire 

 Unique shipment and package number 

 The size or volume of the release 

 The mitigating action, if any, that was undertaken 

5.11.6 The Facility Manager shall consult with Health Physics and Industrial Hygiene 
personnel, as necessary, to determine the appropriate level of PPE to be worn, 
ensuring that efforts meet all current and applicable standards and regulations, and 
supervise Area 5 RWMC personnel during the performance of mitigation activities 
for non-emergency conditions.  

5.11.7 The FM shall ensure that the containers containing clean-up materials are properly 
labeled and marked.  All containers requiring transport outside the Area 5 RWMC 
compound shall be packaged as specified in Title 49 CFR 173, 178, & 179 and shall 
be  labeled properly.  All spilled wastes will be contained.  Solid wastes and 
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contaminated materials, such as soil, shall be packaged in approved U.S. Department 
of Transportation containers. 

6.0  APPENDICES 

Appendices A through F are required for each NSTec-managed facility.  Additional 
facility-specific appendices are attached to this ERP, if applicable.  These checklists 
serve as the primary tool during emergency response. 

Appendix A:  Emergency Evacuation Route Map(s) 

Appendix B:  Evacuation Assembly Area Route Map(s) 

Appendix C:  Designated Shelter-in-Place Areas and Contact Information 

Appendix D:  Local Emergency Director Checklists 

Appendix E:  Emergency Action Team Checklists 

Appendix F:  Building/Facility/Area/Work Location Occupants Guidelines 

Appendix G:  Local Emergency Director/Emergency Coordinator Contact 
Information  

Appendix H:  List of Emergency Equipment 
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APPENDIX A 
Emergency Evacuation Route Map(s) 

 Building 5-6 Emergency Evacuation Route Map 
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APPENDIX A (cont) 
Emergency Evacuation Route Map(s) 

 
Building 5-7 Emergency Evacuation Route Map 
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APPENDIX A (cont) 
Emergency Evacuation Route Map(s) 

Building 5-18 Emergency Evacuation Route Map 
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APPENDIX A (cont) 

Emergency Evacuation Route Map(s) 

Building 5-31 Emergency Evacuation Route Map 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A (cont) 
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APPENDIX A (cont) 
Emergency Evacuation Route Map(s) 

 
Building 5-32 Emergency Evacuation Route Map 
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APPENDIX A (cont) 
Emergency Evacuation Route Map(s) 

 
Building 5-33 Emergency Evacuation Route Map 
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APPENDIX A (cont) 

Emergency Evacuation Route Map(s) 
 

Building SIS Emergency Evacuation Route Map 
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APPENDIX B 
Evacuation Assembly Area Route Map(s) 

Area 5 RWMC Emergency Facility Assembly Area 
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APPENDIX C 
Designated Shelter-In-Place Areas and Contact Information 

 
ERP No.: 1009 ERP Revision No.: 7  Date: April 2009 

Check the box for the location covered by this Emergency Response Procedure: 

 NTS  Area: 05  

 NLVF  CF  NSF 

 RSL - Andrews  RSL - Nellis 

 STL  LAO  LO 
 

Complete all required information in the table below for Shelter-in-Place areas covered by this Emergency Response Procedure.  
Identify a cellular telephone number or radio net if the Shelter-in-Place area does not have a telephone.  Identify a point of 
contact who might be available if there is no response from the designated Shelter-in-Place area. 

SIP Area Info. SIP Contact Info. POC Name POC Contact Info. 

Include: Telephone Number, Cellular 
Number, or Radio Net (include 
area code) 

 Include Telephone Number, 
Cellular Number, or Radio Net 
(include area code)  

 Building number 
 Floor 
 Room number or 

description of area 

Bldg. 05-6 295-4452 Steve Wolf Radio Net: RWMS-1 
Bldg. 05-7 295-9306 Katie Enockson Radio Net: RWMS-1 

Bldg. 05-31 295-4506 Bob Stueckrath Radio Net: RWMS-1 
Bldg. 05-32 295-2799 Lou Gregory Radio Net: RWMS-1 
Bldg. 05-33 295-6808 Jerry Freter Radio Net: RWMS-1 

SIS 295-5234 Sherry Peczka Radio Net: RWMS-1 
    

                        
                        
                        
                        
                        
                        
                        
                        

 
Submit the original and any revisions to this form to the OCC Duty Manager at M/S NTS778. 
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APPENDIX D 
LED Checklists 

The following pages provide assistance to the LED during emergency events. 

Local Emergency Director Event Worksheet 
Date:                                                    Time:                                                                      Page:    _____ of____             
 

Local Emergency  Director Recorder (Scribe) Communicator Other 
    

                                              Notes                                                 Things to Consider:             

  Notifications: 
            - 911 Dispatcher 
           - WSI (Central Alarm Station 5-3881) 
            - OCC Duty Manager (5-0311) 
 

 LED checklists 
 

 Establish LED station 
 

 Appoint: 
            - Recorder 
            - Communicator 
             

 Activate EAT 
 

 Protective Actions  
             - Evacuate  
             - Shelter-in-Place 
 

 Categorization/Classification 
             - EPHA-1009 / Tables 7-7 thru 7-27 
 

 Follow-up notifications 
 

 Entry for Responders 
              - Known Hazards 
 

 Accountability 
 

 Provide briefing to First Responders 
 

 Unified Command 
 

 Meet-Me Calls (5-9773) 
 

 Recovery Planning   
 

 Termination 
 

 Post Event Critique 
 

 Return to Normal Operations 
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APPENDIX D (cont)  

LED Emergency Action Checklist 

 
 

01 
 
 
 

EVENT TYPE 

  □ FIRE 

  

□ MEDICAL 

  

□ SECURITY 

  

□ SAFETY 

  

□ RAD 

  

□ HAZMAT 

  

□ OTHER 

  □ Bomb Threat        □ Natural Phenomenon     □ Malevolent Act       □ Environmental      □ Biological        □ Chemical 

  □ Wildland Fire      □ Transportation    □ Work Place Accident   □ Aircraft Accident     □ Underground   □ Explosion 
  
 
 
  
02 
 
 
 

EVENT 
DESCRIPTION 

INJURIES:         □   YES         □  N/A       □  UNKNOWN                     IF YES, TYPE: 

RELEASE IN PROGRESS:    □  YES    □  N/A    □  UNKNOWN        IF YES, DESCRIBE:    

RELEASE TYPE:    □  AIRBORNE    □ SPILL     □ LEAK    □  FIRE    □  EXPLOSION    □ OTHER:  
RELEASE LOCATION:    
 
SOURCE TERM 
INFORMATION: 
 

Material Released:                                Form:  □  Gas  □  Liquid   □  Solid □ Particulates 

□ Estimated Quantity:  ________  □  Assumed 100 % of MAR   □ PE grams ________________   

□ Actual Quantity:       _________ □  ________ % of MAR   □ Fissile G Equ (FGE)____________    
   
 
 
03 
 
 

 
EMERGENCY 

NOTIFICATIONS 

□  911 NTS Emergency Dispatcher FAX: 5-1968           □  5-3881 WSI Central Alarm Station (CAS) FAX 4-5300 

□ 5-0311  Duty Managers Office FAX: 5-1968                □  5-1810 Emergency Management Center  FAX: 5-0708 
                                                                                                      

□  INITIAL               □  SCHEDULED UPDATE            □  CHANGE           □  TERMINATION 

DATE: TIME:                                  □ AM                 □ PM 
   
 
04 
 
 

PROTECTIVE 
ACTIONS 

 

□ NONE 

□ SHELTER-IN-PLACE – Bldg. No.                                              Telephone:                                FAX: 

□ EVACUATION LOCATIONS: 

□ PARs:  OFF-SITE                   □  SIP                           □  EVACUATION                            □  N/A 
   
 
 
 
 
 
 
 
05 
 
 
 

 
 
 

EMERGENCY 
CATEGORIZATION/ 
CLASSIFICATION 

 
 

□  OPERATIONAL EMERGENCY:  Not Requiring Classification  (See EPHA-1009,  Appendix A, OENRC) 

       □  Health & Safety     □  Security & Safeguards      □  Environmental     □  Offsite DOE Transportation 
 

□  OPERATIONAL EMERGENCY:  Requiring Classification   

  □   ALERT  □     SITE AREA EMERGENCY   □    GENERAL EMERGENCY   

          

EAL Release Designation:  ______________      EAL Evacuation Distance: _______________  □ meters  □ km 

   
 
 
06 
 
 
 

METEOROLOGICAL 
INFORMATION 

           WIND 
□  Calm 

□  Steady 

□  Gusty 

WIND DIRECTION 
From  ______________ 

MET CONDITIONS: 

□  Clear □  Cloudy 
 

TEMPERATURE 
_________ □ F°    □ C° 

□  Rain □   Snow 

□  Night □  Other: 

   
 
07 

 
ACCOUNTABILITY 

 

□ PERSONNEL □  ALL    □  Number Missing:                          Last Location: 
Call Duty Manager upon completion of accountability 

□ SNM □ ALL    □ Quantity Missing:                                                        □  N/A  
□ CLASSIFIED MATERIAL □  ALL   □  Items Missing:                                                             □   N/A 

 
 
 
08 
 

 
ADDITIONAL 

NOTIFICATIONS 
 

 
 Phone: Fax:  Time: Contact: 
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APPENDIX D (cont) 

LOCAL EMERGENCY DIRECTOR CHECKLISTS 

INITIAL RESPONSE 

 Assess the situation, initiate 
protective actions, and assume the 
role of LED. 

 Make initial notifications: 
 Alert all personnel in the area 

to initiate protective actions. 
 Activate Emergency Action 

Team (EAT) members. 
 Call 911 to request 

assistance. 
 Call the Operations 

Coordination Center Duty 
Manager (702-295-0311) to 
initiate notification and 
reporting. 

 Don orange emergency vest. 
 Perform steps in the Evacuation or 

Shelter-in-Place Checklist as well 
as performing the steps below: 

 Isolate the area/provide barriers, if 
safe. 

 Direct safe shutdown of 
operations, time and conditions 
permitting. 

 Direct EAT in implementing 
protective actions. 

 Safeguard scene security, if 
possible. 

 Assume responsibility for 
management of the incident scene 
and initiate protective actions. 

 Categorize/Classify the 
emergency, if applicable, and 
immediately notify the OCC Duty 
Manager (702-295-0311): 

    Significant Event 
    OENRC*  

   OERC**    Alert 
     Site Area 
     General 

 Formally transfer responsibility for 
the incident scene to the IC when 
relieved by the arriving IC. 

 Remain at the ICP; provide 
technical and management 
support to the IC and EMC or 
Emergency Support Center (ESC), 
if activated. 

EVACUATION 

 Complete the actions 
specified in LED “Initial 
Response” Checklist. 

 Evacuate the occupants 
using available audible and 
visual alarms.  

 Verify that classified 
material and vital records 
are secured. 

 Ensure that government 
vehicle keys are available, if 
applicable. 

 Ensure EAT members 
perform complete sweeps. 

 Ensure exterior doors are 
marked with “Building 
Evacuated – Do Not Enter” 
stickers when the sweeps 
are complete. 

 Report to the evacuation 
assembly area. 

 Collect accountability 
information from 
Supervisors/Managers 
and/or EAT members and 
provide to the OCC Duty 
Manager (702-295-0311). 

 Control assembled 
personnel. 

 Provide status updates to 
assembled personnel and 
the OCC Duty Manager, as 
applicable and requested. 

SHELTER-IN-PLACE 

 Complete the actions 
specified in LED “Initial 
Response” Checklist. 

 Initiate shelter-in-place 
using available audible and 
visual alarms.  Instruct 
occupants outside to move 
inside. 

 Verify that classified 
material and vital records 
are secured. 

 Ensure windows and doors 
are closed and turn off 
environmental controls, if 
applicable. 

 Ensure EAT members 
perform complete sweeps 
and government vehicle 
keys are available, if 
applicable. 

 Verify the interior of exit 
doors are marked with 
“Shelter-in-Place – Do Not 
Exit” stickers. 

 Report to the designated 
shelter-in-place area. 

 Collect accountability 
information (and/or 
headcounts) from 
Supervisors/Managers 
and/or EAT members and 
provide to the OCC Duty 
Manager (702-295-0311), if 
requested. 

 Control personnel at the 
assembly area. 

 Provide status updates to 
assembled personnel and 
the OCC Duty Manager, as 
applicable and requested. 
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APPENDIX D (cont) 
 

LOCAL EMERGENCY DIRECTOR CHECKLISTS 
 

POWER FAILURE 

 Complete the actions 
specified in LED “Initial 
Response” Checklist, as 
applicable. 

 Assess the situation and 
determine the estimated 
amount of time for the 
power outage, if possible. 

 Instruct building occupants 
to remain calm, set 
equipment to “off,” secure 
classified material, and 
proceed to a lighted area. 

 Notify the OCC Duty 
Manager (702-295-0311) of 
the power failure. 

 Consider potential 
environmental, safety, and 
health impacts, and 
determine if protective 
actions are required. 

 Notify the OCC Duty 
Manager if initiating 
protective actions. 

 Follow the appropriate LED 
Checklist (evacuation or 
shelter-in-place) to 
implement protective 
actions. 

 Direct WEF Supervisor to 
perform actions as specified 
by the Facility Manager. 

 See Back-up Generator 
checklist. 

 
 
 

 

TERMINATION 

 Analyze the current situation with 
the IC and determine if the 
emergency can be terminated. 

   If a Significant Event, co-
 ordinate termination with IC. 

  If an outlying OENRC* with 
 the EOC activated, develop a 
 Preliminary Recovery Plan 
 Outline and submit to the EOC 
 Emergency Manager for 
 appr oval. 

  If an NTS OERC** with EMC 
 activated, follow OP-2120. 
 004, develop a Preliminary 
 Recovery Plan Outline, and 
 request termination approval 
 from the  EOC Emergency 
 Mana ger when termination 
 criteria are met. 

  If the NLVF ESC is activated, 
 follow OP-2120.031, develop 
 a Preliminary Recovery Plan 
 Outline, and submit to the 
 EOC Emergency Manager. 

 Notify the OCC Duty Manager 
(702-295-0311) of event 
termination. 

 Provide direction to personnel 
(e.g., “all clear”). 

 Remove the “Building Evacuated 
– Do Not Enter” or “Shelter-in-
Place – Do Not Exit” stickers.  
Ensure building-specific controls 
are returned to pre-emergency 
condition, if applicable. 

 Secure the scene and preserve 
evidence, if applicable. 

 Complete LED checklists. 

 Document participation of ERO 
personnel on FRM-0062, using 
Course No. RQ00027EX.  For 
LEDs in the LED qualification 
program, complete another FRM-
0062 with Course No. 
RQ00020EX.  Submit FRM-
0062(s) to NSTec Training. 

 

TERMINATION -Continued 

 Conduct a post-event briefing 
and identify strengths and 
areas for improvement. 

 Collect and review ERO 
checklists.   

 Document the event on the 
Drill/Event Report form and 
submit to ESOS within 8 days. 

  Complete other reporting, as 
required (e.g., Occurrence 
Reporting) 

    If an OENRC*, work with 
 ESOS to complete the 
 Final Emergency Report. 

  Complete incident reporting 
requirements outlined in 
CD-0400.002, if applicable. 

 

COMMENTS/NOTES 

*OENRC:  Operational Emergency 
Not Requiring Classification 
**OERC:  Operational Emergency 
Requiring Classification. 
 
 
 
 
Name:   
 
ERO Position: 
 
Date of Event: 
 
Building/Facility/Area/Work 
Location: 
 
Directions:  Complete all 
applicable checklists and the 
above box, and provide them to 
the appropriate Facility Manager or 
Facility Owner at the conclusion of 
the emergency, drill, or exercise.   
For more detailed information, 
refer to CM-2120.001, “Emergency 
Services and Operations Support 
Emergency Preparedness and 
Response Manual.” 
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APPENDIX E 
 

EMERGENCY ACTION TEAM CHECKLISTS 
 

INITIAL RESPONSE 

 Make initial notifications: 

 Alert all personnel in the 
area to initiate protective 
actions. 

 Call 911, or verify 911 has 
been called, to request 
emergency assistance. 

 Notify the Facility Manager 
(FM)/Facility Owner 
(FO)/Local Emergency 
Director (LED). 

 Ensure the Operations and 
Coordination Center Duty 
Manager has been called 
(702-295-0311) to initiate 
notification and reporting. 

 Don orange emergency vest. 

 Isolate the area and provide 
barriers, if safe to do so. 

 Perform steps listed in the 
applicable Evacuation or 
Shelter-in-Place Checklist. 

 

EVACUATION 

 Complete the actions 
specified in EAT “Initial 
Response” Checklist. 

 Instruct personnel to 
evacuate, go to the 
evacuation assembly area, 
and assemble for 
accountability. 

 Conduct a thorough sweep 
of assigned area(s), 
verifying no one remains.  

 Ensure government vehicle 
keys are available, if 
applicable. 

 Verify that classified 
material and vital records 
are secured. 

 Ensure safe shutdown of 
operations, as applicable. 

 Mark exterior doors with 
“Building Evacuated - Do 
Not Enter” stickers when the 
sweeps are complete. 

 Report to the evacuation 
assembly area. 

 Assist in collecting 
accountability information, if 
requested. 

 Control assembled 
personnel and follow the 
instructions of the LED. 

SHELTER-IN-PLACE 

 Complete the actions specified 
in EAT “Initial Response” 
Checklist. 

 Initiate shelter-in-place using 
available audible and visual 
alarms.  Instruct personnel 
outside to move inside. 

 Close windows and doors, if 
applicable. 

 Mark the interior of exit doors 
with “Shelter-in-Place - Do Not 
Exit” stickers. 

 Conduct a thorough sweep of 
assigned area(s). 

  Collect government vehicle 
keys, if applicable. 

 Ensure classified material and 
vital records are secured. 

 Report to the designated 
shelter-in-place area. 

 Assist in collecting 
accountability information 
(and/or headcounts), if 
requested. 

 Control assembled personnel 
and follow the instructions of 
the LED. 
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APPENDIX E (cont) 
 

EMERGENCY ACTION TEAM CHECKLISTS 
 

POWER FAILURE 

 

 Complete the actions 
specified in EAT “Initial 
Response” Checklist, as 
applicable. 

 Instruct building occupants 
to remain calm, set 
equipment to “off,” secure 
classified material, and 
proceed to a lighted area. 

 Verify that the OCC Duty 
Manager (702-295-0311) 
has been notified of the 
power failure. 

 Follow the instructions of 
the LED and the 
appropriate EAT Checklist 
(evacuation or shelter-in-
place) to implement 
protective actions, if 
necessary. 

 

TERMINATION 

 

 Provide instructions to 
personnel (e.g., “all clear”) as 
directed by the LED. 

 Remove “Building 
Evacuated-Do Not Enter” or 
“Shelter-in-Place-Do Not 
Exit” stickers from doors, if 
applicable. 

 Complete applicable 
checklists and submit to the 
LED. 

 Participate in the post-event 
briefing and identify strengths 
and areas for improvement. 

 Sign the “In-House Training 
Attendance Roster,” 
FRM-0062 using 
RQ00027EX to verify 
participation as an ERO 
member in the emergency, 
drill, or exercise. 

 

 
 

COMMENTS/NOTES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name:   
 
ERO Position: 
 
Date of Event: 
 
Building/Facility/Area/Work 
Location: 
 

 
Directions:  Complete all applicable 
checklists and the above box, and 
provide them to the appropriate LED at 
the conclusion of the emergency, drill, 
or exercise. 
 
For more detailed information, refer to 
CM-2120.001, “Emergency Services 
and Operations Support Emergency 
Preparedness and Response Manual.” 
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APPENDIX F 
 

BUILDING/FACILITY/AREA/WORK LOCATION OCCUPANTS GUIDELINES 
 

         FIRST-ON-SCENE AND 
INITIAL RESPONSE 

 Make initial notifications: 

- Alert nearby personnel. 
- Call 911 to request 

emergency assistance, if 
necessary. 

- Notify the Facility Manager 
(FM)/Facility Owner 
(FO)/Local Emergency 
Director (LED/Emergency 
Action Team [EAT]). 

- Call the Operations 
Coordination Center Duty 
Manager (702-295-0311) 
to initiate emergency and 
non-emergency notification 
and reporting. 

 Isolate the area and provide 
barriers, if safe. 

 Follow the specific instructions 
of the LED and/or EAT 
members. 

 Assist visitors in implementing 
protective actions. 

 Comply with steps in the 
applicable checklist (e.g., 
Evacuation, Shelter-in-Place, 
Power Failure, Bomb Threat, or 
Suspicious 
Package/Suspicious Mail). 

EVACUATION 

 Complete the actions 
specified in “First-On-Scene 
and Initial Response” 
Guidelines, as applicable. 

 Remain calm and follow the 
instructions of the LED and/or 
EAT members. 

 Assist visitors in 
implementing protective 
actions. 

 Ensure classified material 
and vital records are secured. 

 Ensure safe shutdown of 
operations, time and 
conditions permitting. 

 Take personal possessions 
when leaving but do not 
delay to retrieve them. 

 Leave lights on and office 
doors open unless directed 
otherwise. 

 Walk quickly to the nearest 
exit.  Do not use elevators. 

 Report to the evacuation 
assembly area and present 
yourself for accountability. 

 Follow the instructions of the 
LED and/or EAT members, 
remaining in the assembly 
area until given other 
instructions. 

 Refrain from smoking, eating, 
or drinking in the assembly 
area. 

 Refrain from moving personal 
or government vehicles 
unless directed by authorized 
personnel to do so. 

SHELTER-IN-PLACE 

 Complete the actions specified 
in “First-On-Scene and Initial 
Response” Guidelines, as 
applicable. 

 Remain calm and follow the 
instructions of the LED and/or 
EAT members. 

 Assist visitors in implementing 
protective actions. 

 Ensure classified material and 
vital records are secured. 

 Ensure safe shutdown of 
operations, time and conditions 
permitting. 

 Take personal possessions 
when leaving but do not delay 
to retrieve them. 

 Leave lights on and office 
doors open, unless directed 
otherwise. 

 Walk quickly to the designated 
shelter-in-place area, away 
from outside windows and 
doors, if applicable. 

 Report to the designated 
shelter-in-place area and 
present yourself for 
accountability. 

 Follow the directions of the 
LED and/or EAT members, 
remaining in the assembly area 
until given other instructions. 

 Refrain from smoking, eating, 
or drinking in the assembly 
area. 
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APPENDIX F (cont) 
 

BUILDING/FACILITY/AREA/WORK LOCATION OCCUPANTS GUIDELINES 
 

POWER FAILURE 

 

 Complete the actions 
specified in the “First-on-
Scene and Initial Response” 
Guidelines. 

 Remain calm. 

 Set equipment to “off.” 

 Assist visitors in implementing 
protective actions. 

 Ensure classified material and 
vital records are secured. 

 Take personal possessions 
when leaving but do not delay 
to retrieve them. 

 Proceed to the nearest lighted 
area. 

 Follow the instructions of the 
LED and EAT members, 
remaining in the lighted area 
until given other instructions. 

 Comply with steps in the 
applicable checklist (e.g., 
Evacuation or 
Shelter-in-Place), if required. 

 

TELEPHONE BOMB THREAT 
RECIPIENT 

 Remain calm and gather as 
much information as 
possible, completing 
FRM-1705, “Telephone 
Bomb Threat Checklist.” 

 Immediately call 911 when 
the caller hangs up. 

 Notify the FM/FO/LED/EAT 
members. 

 Notify the OCC Duty 
Manager at 702-295-0311.  

 Follow the directions of the 
FM/FO/LED/EAT. 

 Comply with steps in the 
applicable Guidelines (e.g., 
Evacuation or Shelter-in-
Place), if required. 

 

SUSPICIOUS PACKAGE OR 
SUSPICIOUS MAIL 

 Remain calm. 

 Refrain from going near the 
package/object. 

 Secure the area around the 
package/object, if possible, leave 
area as found, and avoid 
creating an air current.  Note 
other suspicious objects. 

 Notify the FM/FO/LED/EAT 
immediately and be available for 
questioning. 

 Notify the OCC Duty Manager at 
702-295-0311. 

 Follow the directions of the 
FM/FO/LED/EAT. 

 Comply with steps in the 
applicable Guidelines (e.g., 
Evacuation or Shelter-in-Place), 
if required. 
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APPENDIX G 
Local Emergency Director/Emergency Coordinator 

Contact Information 
  
 
 
 
Area 5 RWMC Local Emergency Director/Emergency Coordinator 
 
Michael Millard 

 Work:  (702) 295-9643 
  
 Pager:  (702) 794-1787 
      
 
     

 
 
Alternates  
 
Jerry D. Freter    

 Work:  (702) 295-6808 
    
 Pager:  (702) 794-1829 
    
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APPENDIX H 
Area 5 RWMC Emergency Equipment List 

RWMC EMERGENCY EQUIPMENT 
Emergency equipment available for use in emergency response to Disposal Cell number 3: 

Equipment Location Uses & Equipment 
Anti-contamination clothing Building 5-31 

Building 5-32 
PPE 

Respirators 
Full-face High-Efficiency Particulate Air 

Building 5-31 
Building 5-32 

PPE 

Air Samplers  
 with Sample Heads and filters 

Building 5-31 
Building 5-32 

Spill Response 

Portable Radiological Instruments Building 5-31 
Building 5-32 

Spill Response 

Personnel Decontamination Kit 
(See RCT Inventory List) 

Building 5-31 
Building 5-32 

Personnel Decon 

READY Kit 
(See RCT Inventory List) 

Building 5-31 
Building 5-32 

PPE 

Stretcher - 1 P03U Sealand® (1) First Aid 
Fire Extinguishers Building 5-7 

Building 5-31 
Equipment Shed 5-21 
P03U Sealand® 
Building 5-6 
Building 5-32 
Building 5-33 
Building 5-19 
Building 5-18 
Building Boneyard 
Building 5-21 
Building RCT Sealand® 
extinguishers throughout 
disposal cells 

Fire Suppression 

First Aid Kit Building 5-7 
Building 5-31 
Building 5-32 
Building 5-33 

First Aid 

RCT Equipment SIS 
Pinky (connex by VERB) 
VERB 
 
CAAB 
 
Buildings 5-7 / 5-33 

All PPE  
Instruments 
All PPE, Respirators, 
some Instruments 
All PPE, Respirators and 
Instruments 
Limited PPE and 
Respirators 
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APPENDIX H (cont) 
 

Eye Wash Building 5-31 
Building 5-32 

First Aid 

Emergency Shower Building 5-31 First Aid & Decon 
Evacuation Alarm Building 5-7 Evacuation 
Portable Radios RWMS Personnel Commo 
Spill Response Kit 
(Misc spill response equip) 

P03U Sealand® 
Northeast Corner of 
TRUPad 

Spill Response 

 



Mixed Waste Disposal Unit 
 

 

Page 35 of 91 

 

B.8 MWDU Procedures to Prevent Hazards [40 CFR 270.14(b)(8)] 
 
This section describes the procedures that will be used at the MWDU to prevent hazards to 
human health, safety, and the environment. A description of the procedures, structures, and 
equipment to be used at the MWDU are summarized below. 

B.8.a Hazards in Off-Loading Operations 
 

Specific precautions to be taken during off-loading operations include preventative measures 
and monitoring activities to safely manage LLMW and LLW. Generators will provide advanced 
notification of shipments to the RWMS to ensure that shipments are authorized and scheduled 
with the facility. 
 
Precautions to be taken during off-loading operations to prevent releases to the environment or 
exposure to MWDU personnel include: 
 

 Examination of required documents for each waste shipment to verify that all 
information is accurate and complete. 

 Surveys of waste transport vehicles using appropriate portable radiation detection 
instruments and/or standard swipe survey techniques. Vehicles and trailers are also 
surveyed before being released from the RWMS. 

 Swipe samples are collected and analyzed for radiological parameters from the exterior 
surface of selected containers. 

 Container handling equipment used to prevent ruptured containers includes drum dolly, 
mobile crane, or forklift with drum lift attachments or slings. Ramps may also be used 
during off-loading and to conduct visual inspections of containers. 

 During container handling operations, only required personnel will be allowed into the 
MWDU. 

B.8.b Waste Handling Areas Surface Water Run-On and Runoff 
 
Design of the cell will prevent runoff from leaving the MWDU. Run-on is limited to the cell ramp 
and unloading areas. The entire RWMS facility is protected from run-on as described in 
B.1.b.2. 

B.8.c Contamination of Water Supplies 
 

Contamination of water supplies by the MWDU is highly unlikely since: 
 

 There is no surface water near the MWDU. 
 The average annual potential evapotranspiration rate is approximately 11 times the 

average annual precipitation rate at the NTS; leading to a net water deficit in 
surrounding soils. 



Mixed Waste Disposal Unit 
 

 

Page 36 of 91 

 The depth from the land surface to the ground water in the uppermost aquifer is 
approximately 255 m (835 ft). 

 Wastes containing free liquids are prohibited. 
 The nearest drinking water well (Well 5b) is located approximately 6.5 km (4.0 mi) away 

from the RWMS. 
 The RWMS inspection program is designed to quickly discover safety or environmental 

hazards. The emergency response plan/contingency plan is intended to facilitate rapid 
response and cleanup of releases. 

 The leachate storage tank will have a secondary containment vault and underground 
piping will be double wall construction. 

B.8.d Equipment Failure and Effects of Power Outages 
 
Equipment failures and power outages will not affect MWDU operations, cause a release of 
LLMW waste, or present safety hazards for the following reasons: 
 

 Waste containers will be moved and placed in disposal configuration by equipment. 
Failed equipment can be replaced or activities can be delayed until the equipment is 
repaired. 

 RWMS emergency communication equipment will be inspected monthly to ensure 
adequate inventory and proper operation. Hand-held radios are tested daily for proper 
function. 

 Final design for operating the leachate collection system will include a back up system 
to remove leachate from the sumps. 

 Normal operations will be limited to daylight hours. 

B.8.e Undue Exposure of Personnel to Typical LLMW 
 
Waste disposed at the MWDU will be containerized or encapsulated limiting the possibility of 
undue exposure of personnel. RWMS personnel are trained in the proper procedures for 
handling LLMW, performing site operations, and responding to emergency situations. Frequent 
inspections of the facility and equipment assist in minimizing undue exposure, accidents, and 
injuries. RWMS personnel working with LLMW are trained and aware of potential hazards. 
Implementation of planning documents such as health and safety plans and radiological work 
permits further reduce potential employee exposures. 
 
B.8.f Aisle Space 
 
Aisle space will be maintained by designated travel routes and an access ramp that allows the 
unobstructed movement of personnel and fire protection/spill control/decontamination 
equipment to the MWDU during an emergency. 

B.8.g Spills/Releases from the Tank or Tank Components 
 
Spills or releases from the leachate storage tank will be contained in the tank’s secondary 
containment structure. The tank and secondary containment will be inspected as represented 
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in Table 5 and corrective actions will be documented and tracked to completion. 

B.8.g Releases to the Atmosphere 
 
Releases to the atmosphere are minimized through the use of DOT approved packaging. All 
LLMW is packaged, shipped, handled, and disposed in DOT approved containers. Broken 
containers are not accepted for disposal. Additionally, transporters are required to hold an EPA 
Identification Number for transporting hazardous waste. 
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B.9 Prevention of Reaction of Ignitable, Reactive, and 
Incompatible Waste [40 CFR 270.14(b)(9)] 
 
Ignitable, corrosive, reactive, and incompatible wastes will not be accepted for disposal at the 
MWDU. 



Mixed Waste Disposal Unit 
 

 

Page 39 of 91 

 

B.10 Traffic [40 CFR 270.14(b)(10)] 
 
Offsite generators transport LLMW to the RWMS on U.S. Highway 95 to the Mercury Highway 
entrance to the NTS. Major traffic flow into Area 5 is via the paved 5-01Road. Direct access off 
5-01 Road to the RWMS is provided by a large paved parking lot and turnaround area. 
 
Traffic volume on the 5-01 Road ranges from 40 to 60 vehicles per day and the posted speed 
limit is 73 km/hr (45 mi/hr). Conventional stop and yield signs at major intersections are used 
to maintain traffic flow and control throughout the NTS. Traffic regulations are enforced by the 
Nye County Sheriff. 
 
The 5-01 Road consists of medium-sized gravel chips compacted into a solid mass (surfacing) 
that uses bituminous (asphaltic) oil as a binding agent. Several oil and chip applications have 
been applied over the years. Total thickness varies from 2.5 to 7.6 cm (1 to 3 in) along the 
length of the road. 
 
An engineered-base load-bearing capacity cannot be definitely stated due to the 5-01 Road 
not conforming to pavement structural design standards. Laboratory testing of the 5-01 Road 
subgrade material (i.e., types of subgrade soils and basic engineering index properties) 
indicates that they provide relatively good support for pavements based on the American 
Association of State Highway and Transportation Officials classification system. 
 
Subjective engineering evaluations of the 5-01 Road were performed in 1994 and 1999. These 
evaluations included visual observation of the entire road; pavement thickness measurements; 
evaluation of cracking, heaving, and other unconformities; and a review of the road’s history 
and maintenance. Based on engineering judgment, these evaluations indicate that the existing 
capacity is adequate to support existing and future waste shipments in conjunction with regular 
inspection, continued maintenance, and reduced speed limits. 
 
Within the RWMS, transport vehicles proceed through the gate adjacent to the Control Area 
Access Building 5-31 to Building 5-6 for real-time radiography (RTR) if necessary. Upon 
conclusion of RTR, waste containers are transported to the MWDU. Shipments not requiring 
RTR proceed directly to the MWDU. 
 
Containers that fail RTR are moved to the verification hold area for disposition. Figure 11, 
Travel Routes within the RWMS, depicts the waste transportation routes through the RWMS 
access gate and into the MWDU. 
 
Vehicles transporting LLMW to the RWMS include tractor/trailers and enclosed vans.  
Transporters are required to have an EPA Identification Number for transport of hazardous 
waste. 
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Figure 11 Travel Routes within the RWMS 
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B.11 Facility Location [40 CFR 270.14(b)(11) 

B.11.a Seismic Standard 
 
The southwestern United States, including Nevada, is tectonically active compared with other 
parts of the country (40 CFR 264, Appendix VI). Natural seismic risk is moderate in the NTS 
region. 
 
The structural development and present structure of the region have been summarized by Carr 
et al. (1974), Barnes et al. (1982), and Hudson (1992). The mountains surrounding Frenchman 
Flat have had a complex structural history. There are numerous surface expressions of faults 
in the area (Figure 12). 
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Figure 12 Map of Structural Pattern 
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The RWMS lies between two northeast-trending Quaternary fault zones:  the Cane Spring fault 
zone, 6.5 km (4 mi) northwest of the RWMS; and the Rock Valley fault zone, 9.0 km (5.5 mi) 
south of the RWMS. A search of the University of Nevada-Reno Seismology Laboratory 
(www.seismo.unr.edu) database (1852 to 2005) for earthquakes in the Richter magnitudes 
greater than 4.0 occurring in the approximate southern half of the NTS shows 67 events. 
Thirty-three of the 67 recorded earthquakes are coincident with the date of an underground 
test (DOE, 1994). Seven additional earthquakes occurred within a few days after an 
underground test, which, with one exception, had a yield greater than 1 megaton; the 
exception had a yield between 20 and 200 kilotons. Thirteen of the 67 earthquakes had Richter 
magnitudes between 5 and 6, inclusive; and two had Richter magnitudes greater than 6 
(the largest earthquake had a magnitude of 6.2). 
 
No surface-cutting or Holocene faults have been identified within 915 m (3,000 ft) of the 
RWMS (Raytheon Services Nevada, 1994). Activities used to identify and evaluate any 
potential surface-cutting faults included (1) detailed geomorphic mapping of waste disposal 
trench walls and pits at the RWMS, (2) video logging of one of the Greater Confinement 
Disposal boreholes, (3) lineament map preparation and associated field investigations, 
(4) trench excavations and mapping, (5) subsurface evaluation of previously drilled boreholes, 
and (6) large-scale (1:6,000) air-photo analysis and mapping of surficial deposits. 
 
Soil trenches 1 and 4 were excavated to evaluate a previously mapped scarp (Rawlinson, 
1991) and a possible fault in the surface alluvium identified by the U.S. Geological Survey 
(USGS) (Carr et al., 1967) at drill site U-5l (Figure 13). 
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Figure 13 100-Year Flood Delineation 
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Mapping of approximately 200 m (650 ft) of exposed walls in these trenches to a depth of 3 m 
(10 ft) did not identify any surface-cutting faults associated with either the scarp or apparent 
fault in the surface alluvium. Additionally, a basalt flow or sill was intersected beneath about 
290 m (950 ft) of alluvium in drill holes UE-5i and UE-5k, located approximately 2 km (1.2 mi) 
north and northeast of the RWMS, respectively (Figure 12, Map of Structural Pattern). The 
numerical age of this basalt, presumably from a local center within or near Frenchman Flat, is 
8.6 million years (B. Turrin [personal communication], August 1993). Occurrence of the basalt 
at a similar depth in these drill holes, which are 2 km (1.2 mi) apart and separated by this 
scarp, provides further evidence that this lineament is either not related to faulting or, if so, is 
not active or has had minimal displacement during the past 8.6 million years. The only 
lineament confirmed to be related to faulting and associated with surficial deposits is 3.6 km 
(2.2 mi) northwest of the RWMS in the longitudinal valley of the Massachusetts Mountains 
(Figure 12, Map of Structural Pattern). The faulting is believed to be late-Tertiary to 
early-Quaternary based on bed attitude and faulting of conglomeratic alluvium presumably of 
this age. 
 
In summary, no known surface-cutting faults that have had displacement during Holocene time 
are present within 915 m (3,000 ft) of the RWMS [40 CFR 264.18]. Trench excavations and 
mapping, large-scale (1:6,000) air-photo analysis, and surficial-deposit mapping were 
performed to evaluate a lineament located within 61 m (200 ft) of the RWMS. These 
investigations show that this lineament is not a surface-cutting fault or Holocene tectonic 
feature. 

B.11.b Flood Plain 
 
The MWDU is located outside the 100-year floodplain and is in compliance with 40 CFR 
264.18(b) and 270.14(b)(11)(iii). The southwest corner of the Area 5 RWMS falls within a 
100-year floodplain as illustrated in Figure 13, 100-Year Flood Delineation. The RWMS is 
located in an area that is not subject to frequent flooding. The washes that drain toward the 
RWMS are normally dry and flow only during intense rainfall. 
 
According to 40 CFR 270.14 (b), Flood Insurance Rate Maps (FIRMs) produced by the 
Federal Emergency Management Agency (FEMA) should be used to determine if a unit is 
within a 100-year flood hazard area (100-year flow depth greater than 0.30 m [1 ft]). When a 
FIRM has not been developed for an area, which is the case for Area 5, a flood hazard map 
must be developed using FEMA methodology. A flood study using FEMA methodology was 
completed and submitted to the NDEP in February 1993. Flood Assessment at the Area 5 
Radioactive Waste Management Site, DOE/Nevada Test Site, Nye County, Nevada (Exhibit 3) 
evaluated the 100-year flood hazard. 
 
The overall watershed that could impact the RWMS is approximately 365 km2 (140 mi2) 
(Figure 2, Topographic Features). This watershed was divided into 16 subbasins to best 
represent the hydrology of the study area. U.S. Geological Survey topographic maps were 
used to divide the drainage area into subbasins ranging in size from 0.8 km2 (0.3 mi2) to 210 
km2 (81.3 mi2). Barren Wash, Scarp Canyon, and Halfpint alluvial fans were delineated. These 
fans are characterized by incised channels in the upper parts of the fans decreasing to 
sheetflow in lower parts of the fan. 
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The 100-year flood hazard for the Barren Wash, Scarp Canyon, and Halfpint alluvial fans was 
analyzed using FAN, a computer program developed by FEMA (1990). This program was used 
to delineate the flood hazard zones on these alluvial fans according to FEMA methodology. 
The results of the alluvial fan analyses are shown in Figure 13, 100-Year Flood Delineation. 
 
FEMA designates alluvial fan flooding, shallow concentrated flow, and sheetflow areas with 
100-year flood depths between 0.30 m (1 ft) and 0.90 m (3 ft) as Zone AO. FEMA further 
designates an associated flow velocity for alluvial fan flood hazards. The flood hazard analysis 
of the alluvial fans determined that the southwest corner of the RWMS is within the 100-year 
flood hazard (Zone AO) of the Barren Wash alluvial fan. This part of the RWMS does not 
include RCRA units covered in the NTS RCRA Part B permit application. 
 
The HEC-2 model developed by the U.S. Army Corps of Engineers (COE) to determine water 
surface elevations in channels was used to assess the flood hazard of shallow concentrated 
flow in a channel impacting the southwest corner of the RWMS. This analysis determined that 
flows exceed a depth of 0.30 m (1 ft) along the southwest corner of the RWMS, also placing 
this part of the RWMS in the 100-year flood hazard (Zone AO). 
 
For the remaining subbasins that could impact the RWMS, flood hazard determinations were 
conducted assuming sheet-flow conditions. The analysis, using FEMA methodology for 
sheet-flow, concluded that these sheet-flow regions be designated as Zone X. FEMA defines 
Zone X as representing areas outside the 100-year flood hazard and/or areas of 100-year 
shallow flooding (sheet-flow) where average depths are less than 0.30 m (1 ft). A Zone X 
delineation does not mean that floods will not occur within this zone. For this reason, flood 
hazard zone protection must be addressed. 
 
Flow from the watersheds above the Area 5 RWMS is diverted by flood control structures 
located on three upstream sides of the RWMS. These structures have been engineered to 
maintain a run-on control system capable of preventing flow into the active portion of the 
Area 5 RWMS during peak discharge from a 25-year, 24-hour storm. 
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Exhibit 3, Flood Assessment at the Area 5 Radioactive Waste 
Management Site DOE/Nevada Test Site, Nye County, Nevada 
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B.12 Training [40 CFR 270.14(b)(12)] 
 
This section identifies the training requirements applicable to personnel assigned to perform 
duties at the MWDU. 

B.12.a Radioactive Waste Management Program Training 
 
The training requirements are established using the contractor’s Training Program Manual. The 
manual uses a systematic approach that ensures personnel assigned to waste handling 
operations are trained and qualified to safely and effectively perform their assigned work. 
Qualified Training personnel work with the Waste Operations Manager and subject matter 
experts, who are knowledgeable of hazardous and radioactive waste management and 
emergency procedures, to develop job descriptions, for each functional title. Based on job 
descriptions, qualification programs are developed for each position that identify critical task 
assignments, entry level qualifications, and additional training needs. Qualification cards are 
prepared for all RWMC personnel that document completion of the assigned training program 
for their functional title. Annual reviews of training programs and qualification status for RWMS 
personnel are performed to ensure personnel training qualifications are current. Personnel 
qualification cards are maintained by the contractor’s Training Department. Personnel training 
records are accessible at the RWMS via the contractor’s training database. The Waste 
Operations supervisor also maintains a List of Qualified Individuals at the RWMS to ensure 
personnel training and qualification are current. 
 
B.12.b RWMS Personnel [40 CFR 264.16(d)] 
 
The information provided in Table 6, MWDU Training Matrix, includes functional title, required 
training for personnel assigned to perform work at the MWDU. Current functional titles and job 
descriptions are maintained in the Radioactive Waste Operations Training Records. 
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Table 6 MWDU Training Matrix 
 

Functional Title Outline of Required Training 
RWO Waste Operations Manager 
(Qualification OQ00202) 

Hazard Communication 
Hazardous Waste Site General Worker 
Basic RCRA and Hazardous Waste Manifest 
Hazardous Waste Site General Worker Refresher 
RCRA Refresher 
Radiation Worker II 
RWO Annual Refresher 
RWO General Employee Training 

RWMS LLWO Supervisor 
(Qualification OQ00151) 

Hazard Communication 
Hazardous Waste Site General Worker/Supervisor (8hr) 
Basic RCRA and Hazardous Waste Manifest 
Hazardous Waste Site General Worker Refresher 
RCRA Refresher 
Radiation Worker II 
RWO Annual Refresher 
RWO General Employee Training 

RWO Waste Specialist 
(Qualification OQ00152) 

Hazard Communication 
Hazardous Waste Site General Worker 
Basic RCRA and Hazardous Waste Manifest 
Hazardous Waste Site General Worker Refresher 
RCRA Refresher 
Respirator Fit Test 
Radiation Worker II 
RWO Annual Refresher 
RWO General Employee Training 

Radiological Control Technician 
(Qualification OQ00123) 

Hazard Communication 
Hazardous Waste Site General Worker 
Basic RCRA and Hazardous Waste Manifest 
Hazardous Waste Site General Worker Refresher 
RCRA Refresher 
Respirator Fit Test 

Radiation Control Technician Training 
RWO Annual Refresher 
RWO General Employee Training 

Laborer (Qualification OQ00154) Hazard Communication 
Hazardous Waste Site General Worker 
Hazardous Waste Site General Worker Refresher 
Respirator Fit Test 
RCRA for Craft(s) 
Radiation Worker II 
RWO Annual Refresher 
RWO General Employee Training 

RWO RTR Operator 
(Qualification OQ00124 

Hazard Communication 
Hazardous Waste Site General Worker 
Hazardous Waste Site General Worker Refresher 
RCRA Refresher 
Radiation Worker II 
RWO Annual Refresher 
RWO General Employee Training 

.
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B.12.c Visitors 
 
Untrained visitors are not permitted within the boundaries of the RWMS without an escort. 
Training requirements for visitors needing unescorted access are reviewed on a case-by-case 
basis by the RWMS Operational/Project Manager or designee. The amount of training required 
for an unescorted visitor depends upon the task the visitor is performing, the type of operations 
occurring at the RWMS, and whether exposure to wastes of hazardous constituents could 
occur. 
 
Visitors may include inspectors, auditors, vendors, consultants, subcontractors, and treatment, 
storage, and disposal contractors. Other visitors can include personnel not assigned to perform 
normal day-to-day operations at the RWMS. Visitors receive a facility indoctrination briefing 
which, at a minimum, includes: 
 

 Elements of the Contingency Plan and Emergency Procedures (alarms, evacuation 
routes, emergency equipment); 

 Hazard communication information; and 
 Hazard awareness and PPE [personal protective equipment] requirements. 

 
Personnel not assigned to the RWMS who are performing work within the RWMS boundaries 
must receive approval from the RWMS Operational/Project Manager or designee. At minimum, 
these visitors must present credentials certifying that they have successfully completed 
Hazardous Waste General Site Worker Training/Refresher. These personnel also receive a 
detailed facility briefing specific to the task to be performed including additional hazard 
communication when required. Visitors must sign in and out each day they are visiting. 

B.12.d Implementation and Documentation of the Training Program 
 
All new employees must meet the training requirements within six months of employment and 
before working at the MWDU. The contractor’s Training Department and the Operations 
Manager will: 
 

 Maintain, update, and revise the training program as necessary. 
 Review regulations and operations/safety procedures to determine the adequate 

amount of training for each employee. 
 Ensure that personnel conducting or administering the training have the proper 

credentials and certifications. 
 Verify that the training program is documented and maintained in the MWDU personnel 

training records. 
 Verify that former employee records are maintained for a minimum of three years from 

the date the employee is reassigned or terminated. 
 Verify that employees are notified when specific training is required or due and that the 

training is received and successfully completed. 
 Verify that employees have successfully completed the required training before working 

in an unsupervised capacity. 
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B.12.e Course Descriptions 
 
 Hazard Communication [29 CFR 1910.1200] – This course provides the employee with an 

awareness of the Hazard Communication standard and its basic requirements. Course elements 
include hazards in the workplace, employee right-to-know, methods and observations, and safe 
work practices. 

 
 Hazardous Waste Site General Worker/Annual Refresher [29 CFR 1910.120, 40 CFR 264.16] – 

Workers at a hazardous/mixed waste Treatment, Storage, and Disposal Facility are required to 
have a minimum of 40-hours of training with an 8-hour annual refresher. The training includes 
regulations, personal protective equipment, toxicology, basic chemistry, decontamination 
techniques, monitoring instruments, risk assessment/hazard evaluation, sampling methods and 
techniques, and emergency management. 

 
 Hazardous Waste Site Supervisor [29 CFR 1910.120] - This course provides a review of the 

supervisor's responsibilities concerning the Health and Safety Program; associated employee 
training programs; the PPE Program; the Spill Containment Program; health hazard monitoring 
procedure and techniques; and the legal aspects of supervising when conducting hazardous 
waste operations. 

 
 Basic RCRA and Hazardous Waste Manifest/Annual Refresher [40 CFR 260-268] – This course 

discusses the Resource Conservation and Recovery Act regulations, how these apply to mixed 
waste handling and disposal, types of waste, how to identify hazardous waste, emergency 
response, and the Land Disposal Restrictions for hazardous waste. Hazardous waste manifest 
requirements are also covered. 

 
 Radiation Worker II [10 CFR 835.901] – This course provides employees with knowledge 

necessary to work safely in areas controlled for radiological purposes. The course covers 
identification of controlled areas, proper work practices, contamination control, practical factors 
demonstration, and handling radioactive material. Refresher training (every two years) is 
required. 

 
 RWO Annual Refresher [40 CFR 264.16] – This course provides employees with RCRA 

information for waste management activities (identification of hazardous and mixed waste, land 
disposal restrictions, uniform hazardous waste manifest, and emergency response actions). 
 

 RWO General Employee Training (RWO GET) [29 CFR 1910.120, 40 CFR 264.16] - This 
course provides employees with information on RWO facilities as related to waste 
characterization, handling of classified waste, transuranic waste activities, mixed waste 
disposal, general work hazards and response to emergency/off-normal events. 

 
 RCT Qualification Program [10 CFR 835.103] – This qualification program requires Radiological 

Control Technicians to complete both national and site-specific written and oral examinations of 
radiological control procedures, work practices, and instrumentation. Job performance is also 
tested using field situations. Continuing education to maintain qualification is provided through 
in-house training on specific and general radiation control topics at regular intervals. 
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B.13 Closure and Post-Closure Care Plan [40 CFR 270.14(b)(13)] 
 
This information represents the Closure and Post-Closure Care Plan for the MWDU. 
A description of the waste managed at this unit can be found in Section B.2 and the facility 
operating record. Closure activities are subject to the requirements of 40 CFR 264.112. 
 
This document presents an interim closure and post-closure care plan for the MWDU. New 
information, technologies, or changes in performance monitoring may warrant an amendment 
to the closure and post-closure care plan. 
 
A copy of this closure plan will be maintained in the MWDU Operating Record. 

B.13.a Description of Closure [40 CFR 264.112(b)(4)] 

B.13.a.1 MWDU (Landfill) 
 
The MWDU (landfill) will be closed in-place with a native soil cover. The cover will be of 
adequate thickness to preclude the movement of moisture through the cover and into the 
waste zone. The final cover design and construction will meet the following performance 
standards: 
 

 Provide long-term minimization or migration of liquid through the closed landfill. 
 Function with minimum maintenance. 
 Promote drainage and minimize erosion of the cover. 
 Accommodate settling and subsidence. 
 Have a permeability less than or equal to the permeability of any bottom liner system or 

natural sub-soils present. 
 
After final closure, the cover will be maintained as necessary to correct the effects of settling, 
subsidence, or erosion. The leachate collection and removal system will be operated until 
leachate is no longer detected. The leak detection system will be maintained and monitored as 
required in 40 CFR 264.301(3)(iv) and (4) and 264.303(c). Benchmarks will be surveyed, 
marked, and maintained to meet the requirements of 40 CFR 264.309. 

B.13.a.2 Leachate Collection Tank 
 
The leachate collection tank will be clean closed. The tank and tank components will be 
dismantled and disposed in compliance with the regulations in effect at the time of closure. 
 
Any residues from the decontamination of equipment, structures, and soil will be collected, 
containerized, characterized, and disposed in compliance with the regulations in effect at the 
time of closure. 
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B.13.b Performance Standards for the Final Closure Cover 

B.13.b.1 Long Term Minimization and Migration of Liquids [40 CFR 264.310(a)(1)] 
 
The performance of a non-vegetated and vegetated monolayer evapotranspiration (ET) 
closure cover over a 24-year period has been conservatively modeled by simulating flow of 
water through monolayer soil covers. The model used data collected from the existing 
non-vegetated operational cover on an LLMW interim status unit at the RWMS, interpreted 
data from two weighing lysimeters near the RWMS, and laboratory analyses of samples 
collected at the RWMS. Modeled drainage depths through a 2.4 m (8 ft) non-vegetated cover 
and vegetated cover was 1.02 cm/yr and zero respectively. 
 
The final closure cover for the MWDU will be vegetated and nominally 2.4 m (8 ft) thick, 
thereby eliminating the possibility of migration of liquids through the cover to the waste zone. 
The cover may require the additional soils to allow for surface grading, drainage, and 
placement of native vegetation. 

B.13.b.2 Function with Minimum Maintenance [40 CFR 264.310(a)(2)] 

The closure cover will consist of a monolayer of native soil. The composition of the native soil 
and absence of layering will minimize maintenance [40 CFR 264.111(a)] and the need for 
repairs on the closure cover. Subsidence of the waste zone is expected after placement of the 
final closure cover. Subsidence occurrences will likely manifest themselves as depressions, 
shear fractures, or holes in the cover. All disruptions in the cover’s surface will be repaired by 
adding native soil, grading, and re-vegetating as necessary. During the post-closure care 
period, monitoring of the cover structure will continue and actions taken to repair any problems 
will be noted in inspection documentation. 

B.13.b.3 Promote Drainage and Minimize Erosion of the Cover [40 CFR 
264.310(a(3)] 
 
The closure cover will have a 1-2 percent slope to direct precipitation sheet flow to an adjacent 
drainage channel. The channel is designed to move water away from the unit. The low slope 
will allow the closure cover to drain, while minimizing erosion and surface scour. Visually 
observed intrusion of erosion will be repaired by adding soil, grading, and re-vegetation as 
necessary. 

B.13.b.4 Accommodate Settling and Subsidence [40 CFR 264.310(a)(4)] 
 
During the post-closure care period, any subsidence in the cover will be repaired. Following 
the post-closure care period, the cover will likely have differential subsidence and develop an 
uneven topography. The absence of layering in the cover will eliminate concerns with shearing 
of soils. Over time, low areas will fill in and the uneven topography will become increasingly 
subdued. 
 
Potential settling was investigated within the RWMS and is discussed in the structural stability 
section of the performance assessment. The investigation considered factors such as the 
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types of waste containers, the density of the containerized wastes, and the configuration of 
stacking. Maximum subsidence is conservatively estimated for a typical trench in the RWMS to 
be 1.5 to 4m (5 to 13 ft), expected to occur some time after the 100-year post closure of the 
RWMS in 2028. Much of the waste disposed is solidified and is in steel containers. Stacking of 
the containers will result in smaller spacing between containers, thereby reducing gaps and 
subsequently subsidence. 
 
Subsidence observed in other operational covers at the RWMS closed disposal units has been 
either a small fissure or shallow depression, both of which were easily repaired by infilling with 
soil. 

B.13.b.5 Have a Permeability Less Than or Equal to the Permeability of Any 
Bottom Liner System or Natural Sub-Soils Present [40 CFR 264.310(a)(5)] 
 
The monolayer evapotranspiration cover proposed for the final closure cover seeks to meet 
this requirement with an alternative design. The native soil cover will have a greater 
permeability than the liner system on the floor of the disposal cell. 
 
Layered closure covers are designed with a layer of natural or synthetic, low-permeability 
material to prohibit infiltration of moisture. The MWDU monolayer evapotranspiration cover 
allows moisture to infiltrate into the cover, be stored in the open pore spaces within the soil, 
and then be removed by evaporation and/or transpiration. The closure cover will achieve the 
same results as a standard layered closure cover design, where no moisture migration occurs 
through the closure cover to the waste zone. 
 
Modeling of liquid migration through the closure cover has demonstrated equivalency to a 
standard closure cover. The cover inhibits infiltration of liquid beyond a given depth based on 
site data. This equivalency was accepted by NDEP for closure of Corrective Action Unit (CAU) 
110 (U3ax/bl) at the Area 3 RWMS. 

B.13.b.6 Coordination with Other Regulatory Standards 
 
Disposal of LLW waste (including the LLW component of LLMW) at the RWMS is subject to 
requirements and performance objectives of DOE Order 435.1, Radioactive Waste 
Management, and the associated manual (DOE M 435.1-1) and guidance (DOE G 435.1-1). 
DOE Order 435.1 requires that a Disposal Authorization Statement be obtained for new or 
existing disposal facilities. A Disposal Authorization Statement for the RWMS was issued by 
DOE Headquarters in December 2000 and specifies that the disposal program shall be 
conducted according to the site Performance Assessment (PA). 

B.13.c Financial Requirements [40 CFR 264.140(c)] 
 
State and federal governments are exempt from the 40 CFR 264 Subpart H requirements. 



Mixed Waste Disposal Unit 
 

 

Page 55 of 91 

B.13.d Operational Activities and Schedule [40 CFR 264.112(b)(2)] 
 
At the NTS, final closure of disposal units regulated under RCRA follow a sequence of closure 
activities that takes approximately two years to complete. Closure activities and schedule are 
shown in Table 7, MWDU Closure Activity Schedule. 
 

1. Preliminary Assessment. Compile and summarize data in a report regarding the unit 
and surrounding area. Data are typically derived through onsite inspections, interviews, 
literature review, databases, historical records, manifests, waste profiles, maps, 
engineering drawings, photographs, and other media. 

 
2. Initial Planning. Develop a conceptual model, identify data requirements and needs, 

and identify the approaches to acquiring and using needed data based on the 
preliminary assessment. NDEP is involved in the planning process and approves the 
results from this planning stage. 

 
3. Characterization Plan. Develop a plan for acquiring data identified in initial planning. 

The characterization plan should include a field plan, a sampling and analysis plan, 
a health and safety plan, and any other sub-plans necessary to acquire data. NDEP 
reviews and approves the characterization plan. 

 
4. Characterization. Conduct activities identified in the characterization plan. 

 
5. Characterization Report. Present results of site characterization activities. NDEP 

reviews and approves the characterization report. 
 

6. Closure Plan. Develop a plan to for closing the disposal unit based on results in the 
characterization report. The closure plan provides a summary description of the 
disposal unit, the physical setting, regulatory basis, the relationship of closure activities 
to other programs, assumptions, and the technical approach to closure. NDEP reviews 
and approves the closure plan. 

 
7. Closure Cover Construction. Construct the final closure cover based on the closure 

plan. 
 

8. Closure Report. Develop a report after construction of the final closure cover that 
discusses the process of construction and the as-built conditions of the closure cover. 
NDEP reviews and approves the closure report; approval of the report acknowledges 
final closure of the disposal unit. 

 
9. Post-Closure Monitoring and Maintenance. Conduct post-closure monitoring and 

maintenance after completion of final closure. NDEP is involved in the determination of 
the post-closure schedule and frequency for monitoring and reporting. 
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B.13.e Facility Location and Description at Closure [40 CFR 264.112(b)(1)] 
 
The MWDU will be located in the northeast corner of the existing RWMS, in a remote area of 
the southern NTS. Figures and text describing the unit and locating it in the RWMS are in 
Section B.1 of this permit application. The physical surface area of the MWDU will not be 
changed after closure. During closure, unused portions of the landfill will be filled with native 
soil or LLW (with NDEP approval). The final closure cover is discussed in Section B.13.b. 
 
The leachate tank and ancillary equipment will be decontaminated, dismantled, and disposed 
as required. 

B.13.f Final Waste Acceptance Date, Hazardous Waste Inventory [40 CFR 
264.112(b)(3)] 
 
The final waste acceptance date is unknown at this time. The closure process will begin within 
30 days after the date that the MWDU receives the last known final volume of waste. 
An estimate of the final inventory of hazardous wastes managed over the active life of the 
facility will be provided. 
B.13.g Closure Schedule [40 CFR 264.112(b)(6)] 
 
Table 7 depicts a closure activity schedule for the unit. 
 

Table 7 MWDU Closure Activity Schedule 
 

Closure Activity Duration 
Notify NDEP of closure Within 45 days before commencement of closure activities and within 30 days 

of receipt of the last shipment of LLMW. 
Closure of the unit Initiated 45 days after notification of closure and competed within 180 days of 

receiving the final volume of hazardous waste. 
Certification of closure Within 60 days after completion of closure activities. 
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B.13.h Amendment to Closure Plan [40 CFR 264.112(c)] 
 
An amended closure plan will be submitted to NDEP for approval as a permit modification at 
least 60 days before the proposed change in facility design or operation or no later than 
60 days after an unexpected event has occurred that affects the closure plan. However, if an 
unexpected event occurs during the partial or final closure period, NNSA/NSO will request a 
permit modification no later than 30 days after the unexpected event. The approved closure 
plan will become a condition of the permit. If contamination is detected, this closure plan will be 
amended to provide specific decontamination and removal procedures applicable to the type 
and extent of contamination. 

B.13.i Post-Closure Care [40 CFR 264.310(b)] 

B.13.i.1 Post-Closure Care for MWDU Landfill 
 

 The final closure cover integrity will be maintained and repaired as necessary to correct 
the effects of settling, subsidence, erosion, or any other events. 

 The leachate collection and removal system will be operated until leachate is no longer 
detected. 

 The leak detection system will be maintained and monitored. Pumpable liquids will be 
removed to minimize the head on the bottom liner. 

 Groundwater monitoring will be conducted at permit established intervals and reported 
as described in Section C. 

 Run-on and runoff control structures will be maintained to prevent erosion or damage to 
the final closure cover. 

 Surveyed benchmarks will be maintained to ensure that the landfill location can be 
identified and facilitate the location of wastes placed in the MWDU. A survey plat will be 
provided to NDEP indicating the location and dimensions of the MWDU. 

B.13.i.2 Post-Closure Care for Leachate Collection Tank [40 CFR 264.197] 
 
The leachate collection tank will be clean closed; therefore, no post-closure care is planned. 
Impacted soils (if applicable) will be managed and disposed according to regulations in effect 
at the time of closure. 
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B.14 Post-Closure Notices [40 CFR 270.14(b)(14)] 
 
Closed hazardous waste disposal units on the NTS are noted in NDEP Permit NEV HW0021 
(November 2005), Part VII. A description of the closure/post closure requirements are noted in 
Volume 1 of the Permit Application for NEV HW0021. 
 
Closure of hazardous waste management sites on the NTS is carried out through the Federal 
Facilities Agreement and Consent Order (FFACO). The FFACO is an agreement between the 
state of Nevada, U.S. Department of Defense (DoD), and the U.S. Department of Energy 
Legacy Management and NNSA/NSO. The process requires that use restrictions (UR) shall 
always be instituted on sites where contamination above regulatory limits is being closed-in-
place. Two types of UR are established in the FFACO, administrative and standard. 
Administrative URs differ from the standard in that they do not require onsite postings or other 
physical barriers. Administrative URs apply to remote locations and occasional use areas 
where future land use scenarios are used to calculate final action levels. 
 
Each UR site is identified and documented on a UR form with an enclosed map. The 
completed form and map are the official records documenting the sites where contamination 
remains in place after closure. The DOE and the DoD will maintain UR records as long as the 
land is under their jurisdiction. The information on the form and the maps are filed in the DOE 
Facility Information Management System, the FFACO database, the DOE CAU/CAS files, and 
in the U.S. Air Force Geographical Information System. 
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B.15 Closure Cost Estimate [40 CFR 270.14(b)(15)] 
 
The federal government is exempt from the financial requirements according to 40 CFR 
264.140(c). 
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B.16 Post-Closure Cost Estimate [40 CFR 270.14(b)(16)] 
 
The federal government is exempt from the financial requirements according to 40 CFR 
264.140(c). 
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B.17 Liability Requirements [40 CFR 270.14(b)(17)] 
 
The federal government is exempt from the financial requirements according to 
40 CFR 264.140(c). 
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B.19 Topographic Map [40 CFR 270.14(b)(19)] 

B.19.a MWDU Topographic Maps and Facility Location 
Figure 6, RWMS Overall Location Map, with 1.5 m (5 ft) contour intervals, with a scale of 
2.5 cm (1 inch [in]) equal to 61 m (200 ft) illustrate the MWDU boundaries and extend a 
distance of 305 m (1,000 ft) outside the unit boundaries. This figure shows access roads, 
gates, existing facilities, wells, drainage, and flood control structures. Figure 14 illustrates the 
existing LLW disposal units in the “expansion area” and the proposed location of the MWDU. 
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Figure 14 Existing LLW Disposal Units and Proposed Location of MWDU 
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The center of the RWMS is located at N 768650.25 and E 706476.40. The center of the 
MWDU is located at approximately N 770840 and E 708820 (based on Nevada State Plane 
Grid – Central Zone, North American Datum, 1983). 

B.19.b Land Use 
 
Several Public Land Orders withdrew land from the public domain to establish the NTS. Public 
Land Order 805, issued in 1952, withdrew the land where the MWDU is located. Since then, 
NTS land has been used for national defense and energy related testing and research and 
waste management activities. The NTS is not open to public entry for any purpose 
(e.g., agriculture, mining, homestead, or recreation). Because of the nature of land use at the 
NTS over the last 58 years, there are no plans to return the area to public use. Certain areas in 
and adjacent to Area 5 were used for atmospheric and underground nuclear weapons testing. 
Current land uses in Area 5 include LLW disposal, LLMW disposal; transuranic waste 
characterization, repackaging, and storage; controlled hazardous materials spill testing; and 
hazardous waste storage. An NTS land use map is provided in Figure 3, NTS Land Use Map. 
 

B.19.c Wind Rose 
 
Wind speed and direction are provided in Figure 15, Wind Rose for RWMS. Winds in this area 
are generally from the southwest, with wind velocities varying from 0-20 m/second (s). 
However, there is diurnal reversal effect such that winds are predominantly southerly during 
the day and northerly at night. In a similar manner, there is a seasonal reversal such that winds 
are predominantly southerly during the summer and northerly during the winter. 
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Figure 15 Wind Rose Diagram for the Area 5 RWMS Meteorology Station 
 

B.19.d Well Locations 
 
Figure 6 (RWMS Overall Location Map) is a topographic map with 6.1 m (20 ft) contour 
intervals showing the MWDU location and the surrounding area, including nearby well 
locations. 
 

B.19.e Utility Characteristics 
 
Utilities at the RWMS are shown in Figures 16 through 18. 
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Figure 16 Water and Sewer Plan 
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Figure 17 Electrical and Communications Plan-South 
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Figure 18 Electrical and Communications Plan-North 
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(1) Potable Water, Wastewater, and Fire Protection 
 
The potable and fire protection water system for the RWMS is served by Public Water System 
Permit NY-0360-12NTNC. Domestic wastewater from RWMS office buildings is discharged to a 
permitted septic system (NY-1083) located south of the RWMS. 
 
RWMS fire alarm pull boxes are located in Buildings 5-6, 5-7, and 5-31. Personnel working in 
the MWDU have access to hand held/vehicle radio and cell phone communications. 
 
Emergency response is discussed in Section B.7. 
 
(2) Power System 
 
Offsite electrical power is supplied to the NTS and transmitted through a loop. The voltage is 
transformed down to a distribution voltage and then to a working voltage. The Frenchman Flat 
Substation provides power to the RWMS through an overhead power line. 
 
A diesel generator provides emergency power to the RWMS buildings when necessary. 
 
(3) Storm Water Drainage 
 
The storm drainage system designed to protect the RWMS from run-on and runoff is depicted 
in Figure 6. 
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B.20 Additional Information [40 CFR 270.14(b)(20)] 

B.20.a Operations 

B.20.a.1 Operating Record [40 CFR 264.73] 
 
NNSA/NSO will maintain a written operating record. Because the MWDU is located in a remote 
area, portions of the operating record are maintained at the RWMS, Mercury, or North Las 
Vegas Facility for convenience. NDEP inspections of the current operating record (for Pit 3, 
MWDU) acknowledge this separation as functional and compliant with regulatory requirements. 
 
The operating record will include: 
 

 A description and quantity of each hazardous waste received/disposed and the date of 
disposal. 

 Location and quantity of each hazardous waste within the disposal cell (B.20.a.7) cross 
referenced to specific manifest document numbers. 

 Records and results of waste analyses and waste determinations. 
 Summary reports and details of all incidents that require implementing the contingency 

plan. 
 Records and results of inspections for the last three years. 
 Monitoring, testing, or analytical data and corrective actions resulting from a release 

from the proposed MWDU. 
 Record of written notice from NNSA/NSO to generators indicating that NNSA/NSO has 

all the necessary permits for and will accept the waste the generator is shipping. 

B.20.a.2 Generator Process 
 
The following outlines the procedure for shipping LLMW to the NTS: 
 

 Waste generators and the waste profile must be approved according to the current 
revision of the Nevada Test Site Waste Acceptance Criteria (NTSWAC) and the Waste 
Analysis Plan (Section B.3) before waste shipment. An initial waste verification rate per 
waste stream is developed and approved by NNSA/NSO. 

 
 A U.S. Environmental Protection Agency (EPA) Uniform Hazardous Waste Manifest 

(40CFR 264.71), appropriate LDR certification or notification (40 CFR 268.7), and a 
“Package Storage and Disposal Request” form are required for each waste shipment. 
Waste transport must be according to state, federal, and DOE requirements. Applicable 
state requirements include those of the state in which the shipment originates, states 
the waste is transported through, and the state of Nevada. The package number and 
the waste stream number are entered on the “Package Shipment and Disposal 
Request” form. 

 
 The NTS receives and verifies waste containers Monday through Thursday, unless 

otherwise coordinated in advance. 
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 The transporter must provide the necessary paperwork for initial review at Gate 100, the 

entrance to the NTS. If the transporter does not have an NTS badge, a temporary 
badge will be issued at the gate after checking the driver’s identification. A map to the 
RWMS is also available at the gate. 

 
 The transporter delivers the waste shipment to the RWMS for processing and 

off-loading. 

B.20.a.3 Waste Receipt, Survey, and Shipping Records 
 

 When the shipment arrives at the RWMS, the driver parks and signs in at Building 5-7, 
completes the route survey, and submits applicable shipping documents. RWMS 
personnel perform a completeness review of the generator’s shipping documents which 
may include: 

 
 Uniform Hazardous Waste Manifest, 
 LDR documents, and 
 Original Package Storage and Disposal Request. 

 
 Flat bed trailers – vehicle and load are surveyed for radiological contamination and 

transport integrity before entering the controlled area. 
 
 Closed transport vehicles (vans) – vehicles are surveyed for radiological contamination 

and van integrity. 
 
 Upon approval from RWMS personnel, the transporter is escorted into the Controlled 

Area by proceeding thorough the gate adjacent to the Controlled Area Access Building 
(Building 5-31). 

 
 For containers requiring Real Time Radiography (RTR), the transporter is escorted to 

the RTR in Building 5-6. Figure 11, Travel Routes within the RWMS, depicts the waste 
transportation routes within the RWMS. 

 
 RWMS personnel perform pre-entry radiation surveys of the exterior of the waste 

transport vehicle and a radiation survey as the closed transport vehicle door is opened. 
Radiation surveys are conducted on all packages off-loaded at the MWDU. 

 
 At Building 5-6, only required containers are unloaded for RTR verification. The RTR 

system has the capability to perform RTR on three 55-gallon drums, or one typical 
waste box at a time. Only the specified quantity of waste requiring RTR will be removed 
from the transport vehicle. After RTR has been completed, accepted containers are 
reloaded on the transport vehicle and the transporter is escorted to the MWDU. 

 
 Containers, markings, and labels are inspected and compared with the associated 

manifests. Paper work review and inspection requirements are documented on a 
shipment checklist. The waste manifests, LDR Notices, and Certifications are inspected 
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by qualified personnel. Specific details on containers are recorded on a container 
checklist that is filed with the associated shipping paperwork. When unloading is 
completed and all containers accepted, RWMS personnel will commence placing the 
waste containers in the disposal configuration. 

 
 Radiological surveys of the truck bed and tires are performed before releasing the 

waste transport vehicles from the RWMS. 

B.20.a.4 Discrepancies 
 

 If a discrepancy is detected at any time during the paperwork or inspection process, the 
discrepancy will be categorized dependent upon the level of severity of the condition. 
Waste containers will remain on the transporter vehicle until the noncompliant condition 
has been resolved. 

 
 If one of the containers in the original sample set fails RTR, a second sample set of 

equal quantity will be selected from the shipment. A second failure in either the first or 
the second sample set constitutes failure of the shipment. If the second sample set 
passes inspection, the single failed container is considered an anomaly and the 
remainder of the shipment passes verification. Failed containers and shipments are 
dispositioned via the RWAP. 

 
 If a discrepancy requires several days to resolve, the containers will be placed in the 

verification hold area, Wastes in this area shall meet the requirements in 40 CFR 
264.170 to178, inclusive. 

 
 If the discrepancy cannot be resolved, all waste packages associated with the 

noncompliant shipment will be returned to a generator-specified facility and required 
discrepancy notifications are made. 

 
 Manifesting of partial or full loads that are rejected by NNSA/NSO will be carried out as 

required in 40 CFR 264.72. 
B.20.a.5 Waste Segregation within the MWDU [40 CFR 264.312 and 264.313] 
 
Meeting LDR requirements and adherence to the Waste Analysis Plan eliminates the 
acceptance of incompatible, corrosive, reactive, or ignitable wastes. Therefore, segregation of 
wastes in the MWDU is not necessary. 

B.20.a.6 Prohibited Waste [40 CFR 264.314 and 264.317] 
 
Wastes containing free liquids or with EPA waste codes F020, F021, F022, F023, F026, and 
F027 are not accepted for disposal at the MWDU. Other prohibited waste codes include D001, 
D002, and D003. 



Mixed Waste Disposal Unit 
 

 

Page 73 of 91 

B.20.a.7 Waste Placement, Surveying, and Recordkeeping [40 CFR 264.309] 
 
Waste placement is documented using the NTS container stacking coordinate system. Based 
on the availability and configuration of packages, waste will be stacked in stair-step 
configuration in an attempt to maintain a face angle of 1:1. Tiered stacking may be used as 
necessary to accommodate irregular containers. All waste containers placed in the MWDU 
shall be at least 90 percent full as required in 40 CFR 264.315. 
 
The following sequence for waste placement will be followed at the MWDU: 
 

1. Record the location coordinates of each container. 
2. Stack waste containers. 
3. Place and maintain operational cover over the filled portion of the cell, excluding the 

active face. 
4. Maintain access/haul roads traffic surfaces, shoulders, berms, and drainage. 
5. File hard copy records and enter waste coordinates into the database. 

B.20.a.8 Wind Dispersal 
 
All wastes will be containerized, thereby eliminating the possibility of wind dispersal of wastes. 
In addition, an operational cover will be maintained as the cell is filled, with only the active face 
left uncovered. 

B.20.a.9 Leachate Collection and Management 
 
The MWDU leachate collection system will consist of two leachate collection layers, one 
located above the primary liner and one between the primary and secondary liner. Liquids will 
be collected in sumps and pumped via riser to the surface. 
 
Liquids collected from the primary liner will be analyzed for 40 CFR 261.24, Table 1 
parameters. If the liquid does not exceed the concentration limits in this Table, the liquid will be 
managed as waste water. 
 
Liquids collected from the secondary liner will be managed as F039 waste, and will meet 
applicable treatment standards in 40 CFR 268 for disposal. Sampling and analytical 
parameters for disposal of leachate will be predicated by RCRA constituents accepted for 
disposal at the MWDU. 
 
Design considerations for the leachate collection system are discussed in B.1.b.1, Disposal 
Unit Design. 
 
The action leakage rate for the landfill will be determined by the final design parameters 
[40 CFR 264.302]. RWMS personnel inspecting and monitoring the leak detection system will 
record the amount of liquids removed from the sump during the unit’s active life and closure 
period. During post closure, amounts of liquids will be monitored and recorded at least monthly, 
or as dictated by levels of leachate in the sump [40 CFR 264.303(c)(1 & 2)]. 
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B.20.b Other Federal Laws [40 CFR 270.3] 
 
Other federal laws that apply to operations and discharges from the RWMS include: 
 

 National Historic Preservation Act – Within the boundaries of the RWMS, waste disposal 
activities will not create adverse effects to properties listed or eligible for listing on the 
National Register of Historic Places. 

 
 Endangered Species Act – Waste disposal activities at the RWMS are not likely to 

jeopardize the continued existence of any endangered or threatened species or 
adversely affect its critical habitat. 

 
 Clean Air Act – Fugitive dust emissions from activities at the RWMS are regulated by air 

quality permit AP9711-0549.01 (NTS Class II Air Quality Operating Permit) issued by the 
state of Nevada. 

 
 Clean Air Act (National Emissions Standards for Hazardous Air Pollutants) - Air 

monitoring for radionuclide emissions is conducted from two monitoring stations at the 
RWMS. Results confirm that emissions are below reporting limits for radionuclide 
emissions. 

B.20.c Exposure Information Report [40 CFR 270.10(j)] 
 
This exposure information report has been prepared using the Permit Applicants’ Guidance 
Manual for Exposure Information under RCRA 3019 (EPA, July 3, 1985). Other sections of this 
permit application address measures used to limit exposure to employees and the general 
public (Section B.1 General Information Requirements, Section B.4 Security, Section 
B.5 Inspection Schedule, Section B.7 Contingency Plan, Section B.8 Prevention Procedures, 
Structures, and Equipment, Section B.10 Traffic, Section B.11 Facility Location, Section 
B.12 Training Programs, Section B.13 Closure/Post-Closure Plans, Section B.14 Post-Closure 
Notices, Section B.20 Additional Information, Section C.1 Protection of Groundwater, 
Section F.1 Information Requirements for Tank Systems). 

B.20.c.1 General Information 
 
Exposure to the general public and employees from releases of hazardous waste and 
hazardous constituents during normal operations are mitigated as follows: 
 

 Low-level LLMW s are transported to and from the MWDU using qualified transporters 
who are DOT certified and have an EPA identification number identifying the transporter 
as a shipper of hazardous waste. In addition, waste packages meet DOT packaging 
requirements. 

 
 Public access to the NTS is strictly controlled. Members of the public who visit the 

RWMS or non-RWMS assigned personnel who do work at the RWMS must meet 
access/training requirements. Non-assigned personnel and visitors are escorted at all 
times. An armed security force patrols the NTS 24 hours a day, 7 days a week. 
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 Unauthorized Entry Prohibited signs are posted along the RWMS perimeter and at the 
gate to the MWDU. All traffic entering the RWMS, enters through a single controlled 
access gate. 

 
 Personal protective equipment commonly used at the MWDU includes safety shoes, 

safety glasses, and hardhats. 
 

 Employee qualifications for workers at the RWMS include site-specific training for 
RCRA compliance as well as radiation worker/technician. 

 
 Emergency procedures detail actions to be taken in emergencies. The NTS onsite 

response organizations include fire department, Nye County Sheriff, and medical 
department. Emergency equipment is located at the RWMS and at the MWDU to deal 
with spills/releases. 

 
 A 1.2 m (4 ft) thick operational cover is maintained at the MWDU during normal 

operations. The operational cover limits exposure of the waste to wind, precipitation, 
and human contact. 

 
(1) Existing Risk Assessment Reports and Information 
 
The Contingency Plan and Emergency Procedure discuss detailed personnel procedures used 
to respond to emergencies, as well as personnel protective procedures to prevent exposure 
and environmental hazards. Section B.8 contains detailed information relative to the protection 
of human health, safety, and the environment. 
 
The NTS, and thus the MWDU, is a federal facility that is exempt from financial or insurance 
requirements. 
 
(2) Land Use and Zoning 
 
The MWDU is located in the southern portion of the NTS and is surrounded for a radius in 
excess of 6.5 km (4 mi) by federally owned land. Access to the NTS is monitored and 
restricted. Further, the NTS is patrolled by armed security and the Nye County Sherriff’s 
Department. 
 
This land is not anticipated to be returned to the private sector in the future. The public land 
order that withdrew land for the NTS does not allow cattle grazing or mineral mining near the 
RWMS. No economic or demographic pressures are expected to affect the use of the RWMS. 
A land use map of the NTS is provided in Figure 3. 
 
(3) Aerial Photograph 
 
Figure 4 provides an aerial photograph of the RWMS. 
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(4) Waste Analysis Data 
 
LLMW that are accepted at the MWDU for disposal are identified in Section B.2. The 
hazardous constituents in the LLMW streams are also characterized, to the extent possible, as 
described in this section. 
 
(5) Annual Waste Volume and Treatment Process 
 
Treatment of LLMW is not performed at the MWDU. Hazardous and/or mixed wastes 
generated at the NTS are: 
 

 Treated at the RCRA permitted Explosives Ordnance Disposal Unit; 
 Transported to an offsite permitted treatment facility; 
 Treated onsite in a 90-day accumulation area in an accumulation tank or container; 
 Treated onsite under a treatability study; 
 Treated onsite under a RCRA Corrective Action Plan; 
 Treated under the generator treatment plan for those wastes that fall out of TRU Project 

and into the jurisdiction of the Mutual Consent Agreement, or 
 Treated under the Mutual Consent Agreement according to the Generator Treatment 

Protocol. 
 
Mixed wastes received at the MWDU from offsite are already treated, if required, and 
containerized according to applicable requirements set forth in the NTSWAC (Section B.3). 
 
(6) Federal, State, or Local Environmental and Health Inspection of Compliance 

Records 
 
The MWDU is subject to annual inspections performed by NDEP. 

B.20.d Groundwater Pathway 
 
(1) Groundwater Uses within 4.9 km (Three Miles (4.9 km) of the MWDU 
 
There are three groundwater monitoring wells (active), one withdrawal well (active), and three 
other wells (inactive) within 4.9 km (3 mi) of the RWMS (Figure 6, 20-Foot Contour Map and 
RWMS Overall Site Plan). None of these wells supply potable water and there is no use of 
local groundwater for domestic, commercial, or agricultural purposes. The closest well 
supplying potable water is approximately 6.5 km (4 mi) south of the MWDU. The aquifers used 
by the wells are separated by volcanic confining units from the underlying regional carbonate 
aquifer considered to be part of the Ash Meadows groundwater system. 
 
Monitoring wells RNM-1, RMN-2, and RMN-2S, completed in the valley-fill alluvial aquifer, 
were used for radionuclide migration studies. Well 5c, completed in the tuff aquitard underlying 
the valley-fill aquifer, supplies non-potable water for construction activities. In addition, three 
other wells were used to characterize the RWMS. 
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(2) Regional Map of Groundwater Recharge and Discharge 
 
A regional map showing directions of groundwater flow and discharge areas is provided in 
Figure 19 (Regional Groundwater Flow Directions). This is also discussed in Section C and 
pictorially presented in Figure 19. 
 

 
 

Figure 19 Regional Groundwater Flow Directions 
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(3) Net Precipitation 
 
The RWMS site is arid, with an average annual rainfall of 12.5 cm (4.9 in) based on data 
collected at Well 5b from 1963 through 2007. 
 
(4) Well Data Indicating a Release of Pollutants 
 
Water from supply wells and other monitoring wells near the RWMS are sampled to evaluate 
the possibility of any movement of radioactive contaminants. Results of all sampling efforts to 
date have indicated no contaminant migration has occurred. An interim status RCRA 
groundwater monitoring program has indicated that contamination has not occurred as a result 
of LLMW disposal, which has been ongoing since 1987 at the RWMS. 
 
(5) Food Chain Contamination 
 
There is no known pathway of contamination within the food chain that would result from a 
release at the MWDU. There is no commercially produced food on or near the NTS. 

B.20.e Surface Water Pathway 
 
(1) Surface Water Uses within Three Miles (4.9 km) of the MWDU 
 
There are no perennial sources of surface water in the vicinity of the RWMS. The only natural 
surface water within 4.9 km (3 mi) of the RWMS is Frenchman Lake, a playa at the bottom of 
the closed hydrographic basin. Ephemeral streams convey runoff to the playa, where it may 
stand for a few days or weeks as a lake before evaporating. The playa is dry throughout most 
of the year. 
 
(2) Velocities of Streams and Rivers 
 
There are no perennial streams or rivers within the Frenchmen Flat Basin. The RWMS is 
located on coalescing alluvial fans, where flow events are ephemeral. A flood assessment for 
the RWMS (Figure 13, 100-Year Flood Delineation) shows flow velocities on the alluvial fans to 
be 1 m per second or less during a flood event. 
 
(3) Surface Water Quality and Monitoring 
 
Due to the absence of perennial surface waters, no surface water monitoring is performed 
within the Frenchman Flat Basin. 
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B.20.f Air Pathway 
 
(1) Air Monitoring Data and Current Monitoring System 
 
Monitoring of air particulates for plutonium, americium, gross alpha, gross beta, and gamma 
radioactivity and monitoring of atmospheric moisture for tritium is conducted around the RWMS 
to meet National Emissions Standards for Hazardous Air Pollutants (NESHAP) requirements 
and to demonstrate <25 millirem (mrem) limit specified by DOE O 435.1. However, no 
sampling is performed specifically for RCRA hazardous constituents. Atmospheric radioactivity 
has never been greater than 3 percent of the value that would result in a 25 mrem dose to 
someone residing at the Area 5 RWMS. 
 
(2) Population 
 
There are no residents living within 6.5 km (4 mi) of the RWMS. The nearest population 
centers are Amargosa Valley, approximately 45 km (28 mi) away and Indian Springs, 39 km 
(24 mi). 
 
B.20.g Subsurface Gas Pathway 
 
(1) Disposal of Municipal Type Waste 
 
Municipal waste has never been accepted for disposal at the RWMS. No methane gas is 
expected to be generated from within the LLMW disposed at the MWDU. 
 
(2) Location of Underground Conduits 
 
Figures 20 through 22 illustrate the existing and planned underground conduits for electrical, 
water, and sewer lines in the vicinity of the MWDU and the RWMS. 
 
(3) Monitoring and/or Control Mechanisms for Subsurface Gas Releases 
 
There is no system planned to continually monitor for non-radiological subsurface gas 
releases. Due to the absence of municipal-type waste, no methane gas is expected to be 
generated from within the LLMW disposed at the MWDU. 
 
(4) Description of Known Releases 

 
There is no evidence that past disposal of LLMW at existing RWMS cells has ever released 
hazardous subsurface gases. 

B.20.h Contaminated Soil Pathway 
 
(1) Areas of Soil Contamination 
 
A soil sampling project was started at the RWMS in 1979 to determine the effect of waste 
management operation on the levels of tritium, 137Cs, and 239Pu in the surface soils. Sampling 
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was not performed to determine the presence or concentrations of RCRA pollutants. The 1979 
soil sampling results have been used as reference points for comparison with data obtained in 
subsequent years. All soil sampling conducted to date indicates that there have been no 
statistically significant increases in radioactive contaminant levels. 
 
(2) Releases that Resulted in Soil Contamination 
 
There have been no known releases at the proposed site for the MWDU that have resulted in 
soil contamination from radioactive or hazardous constituents. 

B.20.i Transportation Information 
 
All transportation information is provided in Section B.10. Transporters handling either 
incoming or exiting shipments are DOT certified and have assigned EPA identification 
numbers. NTS maintains onsite first responder personnel through the NTS Fire Department. 

B.20.j Management Practices Information 
 
There have been no occupational illnesses or claims of injury from ongoing LLMW disposal 
activities at the RWMS. 

B.20.k Exposure Potential of the MWDU 
 
The following section summarizes the exposure potential to hazardous constituents from the 
MWDU disposal activities. 
 
(1) Groundwater Pathway 
 
The MWDU is approximately 255 m (835 ft) above the uppermost aquifer. Contaminants must 
migrate through the unsaturated zone before contacting the groundwater. Based on RWMS 
characterization studies, the exposure potential for humans via the groundwater is very low. 
 
The climate at the RWMS is characterized by low precipitation and high evapotranspiration. 
A water balance study was initiated at the RWMS to characterize the movement of water within 
the near surface. An objective of the program is to quantify water available for deep drainage, 
which could interact with buried waste and recharge the uppermost aquifer. Data collected 
from this study provide direct evidence of the effectiveness of evaporation processes within the 
operational cover to remove infiltrated water from the near surface alluvium. The data to date 
indicate that recharge is zero due to high evapotranspiration in the near surface. Under 
existing conditions, the near surface alluvium is effectively disconnected from the uppermost 
aquifer because water movement is directed toward the land surface. Evidence of this upward 
flow is provided by water potential and environmental tracer data obtained from the RWMS 
characterization projects. Environmental tracer studies have confirmed that there has been no 
movement of surface water to the alluvial aquifer for thousands of years. Because water is not 
moving through the alluvium to the water table, liquid phase contaminant migration to the 
groundwater is highly unlikely. 
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If natural processes at the ground surface and near surface vadose zone did not prevent 
downward liquid migration, the thickness and dryness of the unsaturated alluvium results in 
excessive liquid phase travel times to the uppermost aquifer. Monte Carlo simulations of travel 
time, based on data from characterization studies, indicate that there is a 95 percent 
probability that the unretarded travel time is between 32,000 and 102,000 years. 
 
Groundwater elevation measurements beneath the RWMS indicate that the water table is 
essentially horizontal. These data show that the horizontal potential gradient is too weak to 
produce groundwater movement of any significance under the current conditions. 
 
The alluvial aquifer is weakly connected to the carbonate aquifer. The groundwater flow 
pathway is downward through the alluvial aquifer to the underlying volcanic aquifer and 
confining unit. It then travels into the regional carbonate aquifer, then south and southwest 
laterally to wells or springs located offsite. Because the volcanic confining unit is very resistant 
to flow, it is the dominant barrier to contaminant migration. 
 
Based on the factors described above and that there are no domestic, commercial, or 
agricultural uses of the groundwater in the vicinity of the RWMS, there is minimal potential for 
human exposure to contaminants from groundwater. 
 
(2) Surface Water Pathway 
 
The only surface water body within 4.9 km (3 mi) of the RWMS is a playa lake (Frenchman 
Lake), which is usually dry, except during rain events. There are no domestic, commercial, or 
agricultural uses of this water and thus no possibility for human exposure, other than 
occupational exposures, in the unlikely event of surface water contamination. 
 
(3) Air Pathway 
 
Waste is required to be encapsulated and/or containerized. The waste acceptance container 
requirements will minimize the possibility of an airborne release of LLMW. The future 
operational cover will be a minimum of 1.2 m (4 ft). The RWMS is located in an unpopulated 
remote area and, if a release were to occur, the only human exposure possible would be to 
workers at the site. 
 
(4) Subsurface Gas Release 
 
There are no significant methanogenic waste forms present in the MWDU. Data has been 
presented from LLW landfills which show the microbial degradation of cellulose materials 
(paper, wood packaging, and laboratory trash associated with LLW) results in negligible gas 
production of methane and carbon dioxide. The RWMS is located in an unpopulated remote 
area and, if a release were to occur, the only human exposure possible would be to workers at 
the site. 
 
(5) Soil Release 
 
There is no evidence to indicate that soil contamination has occurred related to operating the 
MWDU. Spills of LLMW are unlikely to contaminate soil because only non-liquid containerized 
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wastes will be accepted for disposal. In the event of a spill of LLMW, any affected soil will be 
placed in containers and managed as LLMW. The potential for human exposure resulting from 
the dispersal of contaminated soil is low due to the sparse population in the vicinity. Because 
no crops are grown in the area, food chain contamination also is extremely unlikely. 
 
(6) Transportation Related Releases 
 
The only method of transporting LLMW to the RWMS is by vehicle. All shipments are made 
according to applicable DOT, EPA, and NNSA/NSO requirements. Drivers are encouraged to 
refrain from unnecessary stops until the waste shipment is delivered to the NTS. The 
Contingency Plan and Emergency Procedures (Exhibit 2) contain emergency response 
procedures that will be implemented in the event of any accidental spill of LLMW onsite. 
For transportation-related accidents in the Las Vegas area, the City of Las Vegas and Clark 
County or Nye County emergency response organizations will respond. 
 
(7) Potential for Human Exposure from Worker Management Practices 
 
There have been no recorded injuries, accidents, or illnesses resulting in exposures related to 
operating the current (P03U) MWDU. The Contingency Plan and Emergency Procedures 
(Exhibit B2) describe emergency response activities. The plan calls for immediate action 
whenever necessary and provides for investigation into releases and initiation of corrective 
actions. Procedures to prevent hazards are described in Section B.8. In addition, all 
employees at the RWMS are required to complete the training program described in 
Section B.12. 
 
Based on existing NNSA/NSO and contractor operating procedures and quality assurance 
programs, the potential for offsite migration and public exposure resulting from releases from 
the MWDU is extremely remote. 
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B.22 Summary of Pre-Application Meeting [40 CFR 124.31 and 40 
CFR 270.14(b] 
 

This section provides a summary of the pre-application public meeting and the published 
notice of the meeting. The meeting was held at the Bob Rudd Community Center in Pahrump, 
Nevada, on Wednesday, September 2, 2009, from 1730 to 1930 hours. 

The meeting was held to inform the public of proposed hazardous waste management 
activities, provide information on the design and purpose of the unit, diagram travel corridors 
used by transporters, and allow the public to comment on the proposed permit. 

Exhibit 4 contains the following information: 

 Meeting notice and published newspaper article 

 Posters representing public information disseminated at the meeting 

 Attendees sign in sheet 

 Record of public comments 
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Exhibit 4, Pre-Application Public Meeting and Notice 
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Mixed low-level waste packages disposed in Pit 3

Mixed low-level waste
disposal in the existing “Pit 3” at the Nevada Test Site

Nevada Test Site
Area 5 Radioactive Waste Management Site
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Test Site.

American Recovery and

Reinvestment Act (ARRA) of 2009

Containerized mixed low-level waste generated by environmental cleanup
activities is transported to the Nevada Test Site via trucks

Mixed low-level waste disposed at the Nevada Test Site is generated by environmental cleanup activities at U.S. Department of Energy and
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RCRA Open House – Pahrump, NV – 9/2/2009 

First Name Last Name 
Bob Gamble 
Mary Ellen Giampaoli 
George Glidden 
Cash Jaszezak 
James Lopez 
Megan Rice 
Jacob Sanders 
Tyler Selden 
Fr. Louis Vitale 
Michael Voegele 
Joseph Ziegle 
Merlynn Rose 

 

Note: 31 people were in attendance but these were the only 
individuals who signed in. 
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C.1 MWDU Groundwater Protection [40 CFR 270.14(c)] 

C.1.a Groundwater Monitoring Data 
 
Currently groundwater monitoring at the RWMS is conducted for LLMW disposal unit P03U 
(Pit 3), an interim status unit identified in NDEP Permit NEV HW0021. The groundwater 
monitoring program consists of three wells located in the uppermost aquifer (alluvial aquifer). 
These three wells have been sampled since 1993 and results formally reported to NDEP since 
1997. To date no hazardous waste constituents have been detected, the monitoring 
parameters set by NDEP have not been exceeded, and background values have been 
established for groundwater in the uppermost aquifer. 

C.1.b Groundwater Monitoring Program 
 
Exhibit 5 is a copy of the NTS 2008 Data Report: Groundwater Monitoring Program Area 5 
RWMS (DOE/NV/25946-619, January 2009). The report also includes a data summary of 
monitored parameters since program inception. 
 
Groundwater monitoring is conducted at three wells as a RCRA requirement for Pit 3. Water 
levels in each well are measured every three months and water samples are collected every 
six months. Water samples are analyzed for indicators of contamination (pH, specific 
conductance, total organic carbon, total organic halides, PCBs, and tritium) and general water 
chemistry parameters (calcium, magnesium, potassium, sodium, iron, manganese, 
bicarbonate, sulfate, chloride, and fluoride). 
 
Semi-annual monitoring data collected and reported for the three current monitoring wells have 
established that: 
 

 There has been no measurable impact on the quality of the uppermost aquifer as a 
result of disposal activities in Area 5; 

 There has been no statistically significant change in the background concentrations of 
monitoring limits [40 CFR 264.90(3)]; 

 Based on groundwater elevations, the aquifer under the Area 5 RWMS is essentially 
flat; 

 The general direction of groundwater flow in the uppermost aquifer is from north to 
south; 

 The calculated flow velocity in the uppermost aquifer is approximately 0.1 meters (m) 
per year; 

 The flat groundwater table elevations make local groundwater flow mapping difficult. 
The groundwater table elevations measured in Area 5 are relatively flat (water table 
elevation between PW3 and Well 5b [6.5 km south] [4 mi] is approximately 1 m [3.3 ft]). 
This condition makes determination of local flow direction difficult to model. 
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C.1.c Detection Monitoring Program 
 
Exhibit 5 contains information required in 40 CFR 264.98 including: 
 
 A proposed list of indicator parameters including pH, specific conductance, total organic 

carbon, total organic halides, and tritium and general water chemistry parameters 
(calcium, magnesium, potassium, sodium, iron, manganese, bicarbonate, sulfate, chloride, 
and fluoride). These measurements can provide a reliable indication of the presence of 
hazardous constituents in the groundwater. 

 The proposed groundwater monitoring system. 
 Investigation levels for the indicator parameters. 
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C.2 Hydrologic Conditions at the Area 5 RWMS 
 
Extensive site characterization, environmental monitoring, and flow and transport modeling 
have been performed for the Area 5 RWMS over the past several decades to assess facility 
performance. These are discussed in detail in the Performance Assessment Report for the 
Area 5 RWMS (Shott, et al., 1998) and summarized in the draft data quality objective 
document for CAU 111. The Performance Assessment implements the conceptual site model, 
which indicates that release pathways are upward to the land surface with negligible infiltration 
below the root zone. Important transport processes are the rapid release of volatile compounds 
to the cover and the atmosphere and slow accumulation of particulates in the cover by the 
coupled processes of liquid phase advection/diffusion in deep cover layers and animal 
burrowing/plant uptake in the near surface. 

The hydrologic conditions at the Area 5 RWMS as measured and predicted include: 

 Groundwater depth is approximately 255 m (835 ft) [Well UE5PW-1 at 236 m (774 ft), Well 
UE5PW-2 at 256 m (841 ft), and Well UE5PW-3 at 272 m (891 ft)]. 

 The water table is extremely flat (gradient of approximately 1E-4 m/m) with flow velocities 
of approximately 0.1 m per year. 

 The travel time for infiltrated water from the top of the downward flow region to the water 
table far exceeds the required isolation periods for hazardous waste and low-level 
radioactive waste. Estimated travel time exceeds tens of thousands of years. 

 Below the rooting zone, moisture flux (liquid and vapor) is upward from approximately 3 m 
to 40 m, no flux from 40 m to 90 m, and downward to water table below 90 m. 

Supporting evidence for negligible infiltration below the root zone includes: 

 Thick (240 m), dry (approximately 8 percent volumetric water content) vadose zone 
indicates very low hydraulic conductivity and very long travel times to the saturated zone. 

 Estimated age of soil-pore water, based on chlorine-36 and stable isotope profiles, far 
exceeds measured age of groundwater. 

 The water potential profile above 40 m indicates upward movement of water. 

 Stable isotope ratios (18O/16O, D/H) indicate deep profile soil-pore water entered the system 
under a cooler, wetter climate. 

 Fourteen years of weighing lysimeter data shows no discharge below 2 m. 

 Reference evapotranspiration calculated from meteorological data is approximately 
11.6 times precipitation. 
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C.2.e Continuation of Existing Groundwater Monitoring 
 
NNSA/NSO will continue to monitor the three existing wells for current parameters associated 
with the groundwater monitoring program. Annual reporting will follow format and content 
established between DOE and NDEP in a letter dated August 12, 1997. 
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Exhibit 5, Nevada Test Site 2008 Data Report: Groundwater 
Monitoring Program Area 5 Radioactive Waste Management Site 
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DISCLAIMER 

 

Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the U.S. Government or any agency thereof. 

 
Available for sale to the public from: 
 
 U.S. Department of Commerce 
 National Technical Information Service 
 5285 Port Royal Road 
 Springfield, VA 22161-0002 
 Telephone: (800) 553-6847 
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 Online ordering: http://www.ntis.gov/ordering.htm 
 
 
Available electronically at http://www.osti.gov/bridge  
 
 
Available for a processing fee to the U.S. Department of Energy and its contractors, in paper, 
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EXECUTIVE SUMMARY 

This report is a compilation of the groundwater sampling results from the Area 5 Radioactive 
Waste Management Site (RWMS) including calendar year 2008 results. Each of the three Pilot 
Wells was sampled on March 11, 2008, and September 10, 2008. These wells were sampled for 
the following indicators of contamination: pH, specific conductance, total organic carbon, total 
organic halides, and tritium. Indicators of general water chemistry (cations and anions) were 
also monitored. Results from all samples collected in 2008 were within the limits established by 
agreement with the Nevada Division of Environmental Protection for each analyte. These data 
indicate that there has been no measurable impact to the uppermost aquifer from the Area 5 
RWMS.  

There were no significant changes in measured groundwater parameters compared to previous 
years. 

Other information in the report includes an updated Cumulative Chronology for the Area 5 
RWMS Groundwater Monitoring Program and a brief description of the site hydrogeology. 
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

This report is a compilation of the groundwater sampling results from three monitoring wells 
located near the Area 5 Radioactive Waste Management Site (RWMS) at the Nevada Test Site 
(NTS), Nye County, Nevada, for calendar year 2008. The NTS is an approximately 3,561 
square kilometer (1,375 square mile) restricted-access federal installation located approximately 
105 kilometers (65 miles) northwest of Las Vegas, Nevada (Figure 1-1). Pilot wells UE5PW-1, 
UE5PW-2, and UE5PW-3 are used to monitor the groundwater at the Area 5 RWMS (Figure 
1-2). In addition to groundwater monitoring results, this report includes information regarding 
site hydrogeology, well construction, sample collection, and meteorological data measured at 
the Area 5 RWMS.  

The disposal of low-level radioactive waste and mixed low-level radioactive waste at the Area 5 
RWMS is regulated by U.S. Department of Energy (DOE) Order 435.1, “Radioactive Waste 
Management” (DOE, 2001). The disposal of mixed low-level radioactive waste is also regulated 
by the State of Nevada under the Resource Conservation and Recovery Act (RCRA) regulation 
Title 40 Code of Federal Regulations (CFR) Part 265, “Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities” (CFR, 1999). The 
format of this report was requested by the Nevada Division of Environmental Protection (NDEP) 
in a letter dated August 12, 1997. The appearance and arrangement of this document have 
been modified slightly since that date to provide additional information and to facilitate the 
readability of the document. The objective of this report is to satisfy any Area 5 RWMS reporting 
agreements between DOE and NDEP. 

1.2 SITE HYDROGEOLOGY 

The Area 5 RWMS is located in northern Frenchman Flat in the southeast portion of the NTS. 
Frenchman Flat is a topographically closed basin. Erosion of surrounding mountains has 
resulted in accumulation of thick, unsaturated, alluvial deposits above volcanic rocks within the 
basin (Bright et al., 2001). Alluvial and volcanic aquifers are present beneath the Area 5 RWMS 
and are believed to extend throughout much of the Frenchman Flat basin (Bechtel Nevada [BN], 
2005). In this south-central portion of the NTS, a moderately thick volcanic confining unit, 
consisting of altered volcanic rocks, separates the shallow alluvial and volcanic aquifers from 
the underlying regional lower carbonate aquifer (LCA) (BN, 2005; Laczniak et al., 1996).  

Sodium-bicarbonate type water comes from the three monitoring wells (UE5PW-1, UE5PW-2, 
and UE5PW-3). This type of water is common in the upper aquifers in Frenchman Flat. 
UE5PW-1 and UE5PW-2 are completed in the alluvial aquifer and UE5PW-3 is completed in the 
volcanic aquifer. Similar groundwater chemistry and water-table elevations in UE5PW-1, 
UE5PW-2, and UE5PW-3 indicate that the alluvial and volcanic aquifers are locally connected 
near the Area 5 RWMS. 
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Figure 1-1  Location of the Area 5 RWMS and Nevada Test Site within Nevada 

 

Figure 1-2  Location of Pilot Wells at the Area 5 RWMS 
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Some vertical groundwater flow is thought to occur between the uppermost aquifers in 
Frenchman Flat and the underlying regional LCA, and is being studied by the Underground Test 
Area Sub-Project (Stoller-Navarro, 2006). Based on measured groundwater elevations above 
mean sea level (AMSL) (Figure 1-3), the lateral hydraulic gradient in the upper Frenchman Flat 
aquifer is very low. Lateral groundwater movement beneath Frenchman Flat primarily occurs 
within the deep carbonate aquifer and is generally from the northeast to southwest. It eventually 
discharges in Amargosa Valley and Ash Meadows in southwest Nevada and Death Valley in 
California (Figure 1-4) (Laczniak et al., 1996).  

For more detailed descriptions of Area 5 RWMS site characteristics, refer to the report Revised 
Area 5 Radioactive Waste Management Site Outline of a Comprehensive Groundwater 
Monitoring Program (BN, 1998). 

1.3 MONITORING WELL DESCRIPTIONS 

Pilot wells UE5PW-1, UE5PW-2, and UE5PW-3 were drilled between March and November 
1992, and the groundwater has been monitored since 1993. Each well is completed with a 
centralized 6.35-centimeter (cm) (2.50-inch [in.]) diameter stainless steel casing with an 
18.3-meter (m) (60-feet [ft]) dual-screen filter pack attached to the bottom of the casing. The 
borehole annulus below and around the screen is filled with 6/12 coarse mesh sand (Reynolds 
Electrical and Engineering Company, Inc. [REECo], 1994). 

UE5PW-1 is 255.7 m (839 ft) deep from top of casing and is screened from 232.3 m (762 ft) to 
250.5 m (822 ft). UE5PW-1 is completed in alluvium. During 2008, the average water table 
depth below the top of the well casing was 235.77 m (773.51 ft), and the average water table 
elevation was 733.61 m (2,406.84 ft) AMSL.  

UE5PW-2 is 280.3 m (919.5 ft) deep from top of casing and is screened from 253.0 m (830 ft) to 
271.3 m (890 ft). UE5PW-2 is completed in alluvium. During 2008, the average water table 
depth below the top of the well casing was 256.37 m (841.11 ft), and the average water table 
elevation was 733.75 m (2,407.32 ft) AMSL. 

UE5PW-3 is 291.1 m (955 ft) deep from top of casing and is screened from 267.6 m (878 ft) to 
282.9 m (928 ft). UE5PW-3 is completed in volcanic rock. The alluvium volcanic rock contact is 
188 m (617 ft) deep at UE5PW-3 (REECo, 1994). During 2008, the average water table depth 
below the top of the well casing was 271.50 m (890.76 ft), and the average water table elevation 
was 733.72 m (2,407.21 ft) AMSL. 



Groundwater Monitoring Program 
Area 5 Radioactive Waste Management Site 

1-4  January 2009 

 

Figure 1-3  Average Water Level Elevations at Groundwater Monitoring Wells in the Vicinity of 
Area 5 RWMS (U.S. Geological Survey, 2008) 
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Figure 1-4  Groundwater Subbasins and Flow Directions in the Vicinity of the Area 5 RWMS 
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1.4 SITE METEOROLOGY 

Meteorological data are measured at the Area 5 RWMS. These data include temperature, 
relative humidity, barometric pressure, wind speed and direction, and precipitation. During 2008 
the average daily temperature at 3 m height was 16.2 degrees Celsius (°C) [61.2 degrees 
Fahrenheit (°F)]. The maximum observed temperature at 3 m height was 43.0°C (109.4°F) on 
July 9, 2008, and the minimum observed temperature at 3 m was -12.1°C (10.2°F) on 
December 20, 2008. The maximum observed wind gust at 3 m was 20.0 meters/second 
(44.7 miles per hour) on February 13, 2008. The average annual precipitation measured at the 
Area 5 RWMS from 1994 through 2008 was 12.4 cm per year (cm/yr) (4.88 in./yr). There was 
6.1 cm (2.40 in.) of precipitation at the Area 5 RWMS during 2008. There were 27 days of 
measurable precipitation in 2008 at the Area 5 RWMS. The wettest month is February, which 
gets approximately 20 percent of the annual precipitation. Monthly precipitation at the Area 5 
RWMS from January 1994 through December 2008 is provided in Figure 1-5. 

 

Figure 1-5  Monthly Precipitation at the Area 5 RWMS
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2.0 MONITORING METHODS AND RESULTS 

The Area 5 RWMS pilot wells have been monitored since 1993 (see Appendix A). The 
groundwater monitoring program has transitioned from monitoring all parameters required by 40 
CFR 265 to a program that monitors parameters applicable to the Area 5 RWMS. The current 
monitoring program is modeled after the 40 CFR 265 detection-monitoring program. 

2.1 METHODS 

Samples are tested semiannually for the analytes listed below, which are divided into groups 
representing indicators of contamination and general water chemistry parameters:  

Indicators of contamination:  

• pH 

• Specific conductance (SC) 

• Total organic carbon (TOC) 

• Total organic halides (TOX) 

• Tritium 
 

General water chemistry parameters: 

• Cations: calcium (Ca), iron (Fe), magnesium (Mg), manganese (Mn), potassium (K), 
sodium (Na) 

• Anions: bicarbonate (HCO3), sulfate (SO4), chloride (Cl), fluoride (F) 

• Silicate (SiO2) 
 

Investigation levels (ILs) for each analyte identified as an indicator of contamination were 
established by DOE and NDEP in 1998 (Table 2-1). Further groundwater analyses are required 
if an analyte’s IL is exceeded. The intent of ILs is to replace the need for rigorous statistical 
analyses to identify contamination. Statistical analyses are not presented in this report, as 
agreed upon by NDEP in a letter dated April 17, 2000 (Liebendorfer, 2000). The ILs for pH and 
SC are based on the distributions of data collected from 1993 through 1996. Historic analyses 
for TOC, TOX, and tritium typically have concentration levels less than the method detection 
limit (MDL) or the minimum detectable concentration (MDC), so the ILs for TOC and TOX are 
set slightly above their MDLs or MDCs. The tritium IL is set at 2,000 picoCuries per liter (pCi/L), 
which is 10 percent of the National Primary Drinking Water Standard of 20,000 pCi/L. 

Wells UE5PW-1, UE5PW-2, and UE5PW-3 were sampled on March 11, 2008, and again on 
September 10, 2008. The current groundwater sampling procedure (National Security 
Technologies, LLC [NSTec], 2006) was followed. Tritium samples were enriched prior to 
shipment to a contract laboratory for analysis. Analyses for tritium were conducted by General 
Engineering Laboratory, and nonradiological analyses were conducted by Lionville Laboratory 
Incorporated. 
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Table 2-1  Investigation Levels of Indicator Parameters 

Parameter Investigation Level (IL) 

pH <7.6 or >9.2 
SC 0.440 mmhos/cma

TOC 1 mg/Lb

TOX 50 μg/Lc

Tritium 2,000 pCi/L 
(a) mmhos/cm = millimhos per centimeter 
(b) mg/L = milligrams per liter 
(c) µg/L = micrograms per liter 
 

For TOC and TOX analysis, three replicate water samples were collected consecutively from 
each well for each analyte. This provides sufficient sample backups in case any sample result is 
above the analyte’s IL. Well resampling would be required if all three replicate water samples 
are above the analyte’s IL. False detections of these analytes above their ILs and subsequent 
resampling of the wells have occurred in the past. No resampling was required in 2008. 

2.2 RESULTS 

This section lists the results for each of the five indicators of contamination, the general water 
chemistry parameters, and the groundwater elevation. 

2.2.1 pH 

The measured pH at each well remained within the ILs of 7.6 and 9.2 during 2008 (Table 2-2). 
The 2008 pH values ranged from 8.00 to 8.17 and represent the stable pH reading obtained 
from each well just prior to sampling for other analytes. Measured pH has remained relatively 
stable throughout the entire monitoring period (Figure 2-1). No groundwater contamination is 
indicated by the pH monitoring results. 

Table 2-2  Area 5 RWMS pH Values 

UE5PW-1 UE5PW-2 UE5PW-3 

Date pH Date pH Date pH 

03/31/1993 8.17 03/24/1993 7.99 04/14/1993 8.24 

07/06/1993 8.30 06/22/1993 8.24 06/02/1993 8.68 

09/01/1993 8.25 11/15/1993 8.40 10/12/1993 8.69 

12/07/1993 7.91 01/19/1994 8.79 12/20/1993 8.60 

06/15/1994 8.45 No sample 05/24/1994 8.87 

08/01/1994 8.28 06/07/1994 8.81 08/08/1994 8.77 

No sample 11/29/1994 8.79 01/18/1995 8.58 

04/04/1995 8.25 04/04/1995 8.58 04/05/1995 8.28 

11/09/1995 8.35 11/09/1995 8.08 11/09/1995 8.43 

01/18/1996 8.41 01/25/1996 8.63 01/18/1996 8.55 

04/16/1996 8.22 04/23/1996 8.21 04/23/1996 8.23 

No sample 04/30/1996 8.15 04/30/1996 8.15 

10/02/1996 8.18 10/02/1996 8.28 10/02/1996 8.18 

11/20/1996 8.25 11/20/1996 8.16 11/20/1996 8.13 
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UE5PW-1 UE5PW-2 UE5PW-3 

04/16/1997 8.33 04/16/1997 8.40 04/16/1997 8.25 

11/05/1997 8.30 11/05/1997 8.17 11/05/1997 8.22 
05/13/1998 8.31 05/13/1998 8.37 05/13/1998 8.34 

07/29/1998 8.63 No sample No sample 

10/28/1998 8.34 10/28/1998 8.32 10/28/1998 8.14 

05/19/1999 8.50 05/19/1999 8.49 05/19/1999 8.47 

10/27/1999 8.49 10/27/1999 8.52 10/27/1999 8.34 

04/26/2000 8.50 04/26/2000 8.39 04/26/2000 8.24 

08/09/2000 8.26 08/09/2000 8.14 08/09/2000 8.23 

05/29/2001 8.46 05/29/2001 8.25 05/29/2001 8.27 

10/03/2001 8.39 10/03/2001 8.22 10/03/2001 8.13 

05/15/2002 8.46 05/15/2002 8.30 05/15/2002 8.32 

10/22/2002 8.43 10/22/2002 8.23 10/22/2002 8.24 

04/15/2003 8.54 04/15/2003 8.38 04/15/2003 8.42 

10/22/2003 8.37 10/22/2003 8.24 10/21/2003 8.16 

05/04/2004 8.50 05/04/2004 8.25 05/04/2004 8.26 

10/19/2004 8.30 10/19/2004 8.32 10/20/2004 8.24 

04/19/2005 8.48 04/19/2005 8.30 04/19/2005 8.33 

10/11/2005 8.47 10/11/2005 8.27 10/11/2005 8.31 

04/26/2006 8.34 04/26/2006 8.12 04/26/2006 8.17 

10/10/2006 8.11 10/10/2006 8.03 10/10/2006 8.07 

03/19/2007 8.37 03/19/2007 8.13 03/19/2007 8.44 

08/29/2007 8.29 08/29/2007 8.09 09/05/2007 8.10 

03/11/2008 8.08 03/11/2008 8.00 03/11/2008 8.03 

09/10/2008 8.17 09/10/2008 8.08 09/10/2008 8.14 

Values before 05/19/1999 are means of multiple measurements, and values from 05/19/1999 to 
present are the stable pH value measured just prior to sampling. 
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Figure 2-1  Area 5 RWMS Time Series Plot of pH 

 

2.2.2 Specific Conductance 

The 2008 measured SC of water samples from each well remained below the IL of 
0.440 mmhos/cm and ranged from 0.360 to 0.386 mmhos/cm (Table 2-3). SC values from each 
well have remained relatively stable throughout the entire monitoring period (Figure 2-2). No 
groundwater contamination is indicated by the SC monitoring results. 

Table 2-3  Area 5 RWMS SC Values in mmhos/cm 

UE5PW-1 UE5PW-2 UE5PW-3 

Date SC Date SC Date SC 

03/31/1993 0.401 03/24/1993 0.371 04/14/1993 0.383 

06/06/1993 0.391 06/22/1993 0.411 06/02/1993 0.382 

09/01/1993 0.391 11/15/1993 0.384 10/12/1993 0.376 

12/07/1993 0.383 01/19/1994 0.371 12/20/1993 0.359 

06/15/1994 0.383 06/07/1994 0.363 05/24/1994 0.363 

08/01/1994 0.380 No Sample 08/08/1994 0.367 

No Sample 11/29/1994 0.325 01/18/1995 0.338 

04/04/1995 0.320 04/04/1995 0.336 04/05/1995 0.347 

11/09/1995 0.366 11/09/1995 0.348 11/09/1995 0.352 

01/18/1996 0.360 01/25/1996 0.343 01/18/1996 0.355 

04/16/1996 0.363 04/23/1996 0.355 04/23/1996 0.363 

No Sample 04/30/1996 0.356 04/30/1996 0.379 

10/02/1996 0.383 10/02/1996 0.363 10/02/1996 0.376 

11/20/1996 0.374 11/20/1996 0.365 11/20/1996 0.378 
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UE5PW-1 UE5PW-2 UE5PW-3 

04/16/1997 0.385 04/16/1997 0.364 04/16/1997 0.376 

11/05/1997 0.377 11/05/1997 0.358 11/05/1997 0.361 

05/13/1998 0.377 05/13/1998 0.356 05/13/1998 0.370 

07/29/1998 0.373 No Sample No Sample 

10/28/1998 0.380 10/28/1998 0.358 10/28/1998 0.370 

05/19/1999 0.379 05/19/1999 0.351 05/19/1999 0.369 

10/27/1999 0.370 10/27/1999 0.355 10/27/1999 0.370 

04/26/2000 0.378 04/26/2000 0.355 04/26/2000 0.369 

08/09/2000 0.378 08/09/2000 0.357 08/09/2000 0.370 

05/29/2001 0.377 05/29/2001 0.358 05/29/2001 0.371 

10/03/2001 0.376 10/03/2001 0.358 10/03/2001 0.371 

05/15/2002 0.386 05/15/2002 0.374 05/15/2002 0.384 

10/22/2002 0.374 10/22/2002 0.368 10/22/2002 0.368 

04/15/2003 0.372 04/15/2003 0.355 04/15/2003 0.369 

10/22/2003 0.376 10/22/2003 0.357 10/21/2003 0.373 

05/04/2004 0.378 05/04/2004 0.361 05/04/2004 0.353 

10/19/2004 0.372 10/19/2004 0.352 10/20/2004 0.365 

04/19/2005 0.377 04/19/2005 0.359 04/19/2005 0.369 

10/11/2005 0.368 10/11/2005 0.352 10/11/2005 0.364 

04/26/2006 0.361 04/26/2006 0.341 04/26/2006 0.357 

10/10/2006 0.384 10/10/2006 0.363 10/10/2006 0.376 

03/19/2007 0.390 03/19/2007 0.330 03/19/2007 0.332 

08/29/2007 0.385 08/29/2007 0.359 09/05/2007 0.378 

03/11/2008 0.386 03/11/2008 0.371 03/11/2008 0.386 

09/10/2008 0.378 09/10/2008 0.360 09/10/2008 0.375 

Values before 05/19/1999 are means of multiple measurements, and values from 05/19/1999 to 
present are the stable SC value measured just prior to sampling. 
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Figure 2-2  Area 5 RWMS Time Series Plot of SC 

 

2.2.3 Total Organic Carbon 

In 2008, three samples were collected consecutively from each well on both sample dates, and 
the averages of the three sample measurements are reported in Table 2-4. When sample TOC 
values fell below the sample’s MDL of 0.5 mg/L, then 0.5 mg/L was the value used in calculating 
the reported average. Values shown as <0.5 mg/L indicate that all three sample results were 
less than the MDL. Samples collected from Well UE5PW-1 on September 10, 2008, had TOC 
results of <0.5 mg/L, <0.5 mg/L, and 0.61 mg/L; samples collected from Well UE5PW-2 on 
September 10, 2008, had TOC results of <0.5 mg/L, 0.53 mg/L, and 0.65 mg/L. All other TOC 
results from 2008 were <0.5 mg/L. All six TOC average values for 2008 are below the IL of 1 
mg/L.  

TOC values have remained relatively low and stable throughout the monitoring period (Figure 
2-3). Most variation in TOC values is the result of variation in the MDL. No groundwater 
contamination is indicated by the TOC monitoring results. 

Table 2-4  Area 5 RWMS TOC Values in mg/L 

UE5PW-1 UE5PW-2 UE5PW-3 

Date TOC Date TOC Date TOC 

03/31/1993 <1.0 03/24/1993 <1.0 04/14/1993 <1.0 

07/06/1993 <1.0 06/22/1993 <1.0 06/02/1993 <1.0 

09/01/1993 <1.0 11/15/1993 <1.0 10/12/1993 <1.0 

12/07/1993 <1.0 01/19/1994 <1.0 12/20/1993 <1.0 

No Sample 06/07/1994 <1.0 No Sample 

08/01/1994 1.7 11/29/1994 <1.0 08/08/1994 <1.0 
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UE5PW-1 UE5PW-2 UE5PW-3 

01/18/1995 0.20 01/18/1995 0.50 01/18/1995 0.23 

04/04/1995 <1.0 04/04/1995 <1.0 04/05/1995 <1.0 

11/09/1995 <1.0 11/20/1995 <1.0 11/09/1995 <1.0 

04/16/1996 <0.3 04/30/1996 <0.3 04/30/1996 <0.3 

10/02/1996 <0.3 10/02/1996 <0.3 10/02/1996 <0.3 

11/20/1996 <0.3 11/20/1996 <0.3 11/20/1996 <0.3 

04/16/1997 <0.3 04/16/1997 <0.3 04/16/1997 <0.3 

11/05/1997 <0.3 11/05/1997 <0.3 11/05/1997 <0.3 

05/13/1998 <1.0 05/13/1998 <1.0 05/13/1998 <1.0 

10/28/1998 <1.0 10/28/1998 <1.0 10/28/1998 <1.0 

05/19/1999 <1.0 05/19/1999 <1.0 05/19/1999 <1.0 

10/27/1999 <1.0 10/27/1999 1.3a 10/27/1999 <1.0 

No Sample 12/13/1999 <0.5 No Sample 

04/26/2000 0.98a 04/26/2000 0.60a 04/26/2000 1.3a 

08/09/2000 <0.5b 08/09/2000 <0.5b 04/26/2000 <0.5b 

05/29/2001 0.51b 05/29/2001 <0.5b 05/29/2001 0.53b 

10/03/2001 <0.5 10/03/2001 <0.5 10/03/2001 <0.5 

05/15/2002 <0.5 05/15/2002 <0.5 05/15/2002 <0.5 

10/22/2002 <0.5 10/22/2002 0.55 10/22/2002 0.58 

04/15/2003 0.51 04/15/2003 0.58 04/15/2003 0.52 

10/22/2003 0.64 10/22/2003 0.68 10/21/2003 0.62 

05/04/2004 0.55 05/04/2004 <0.5 05/04/2004 0.58 

10/19/2004 0.58 10/19/2004 0.90 10/20/2004 0.83 

04/19/2005 0.65 04/19/2005 0.62 04/19/2005 0.50 

10/11/2005 0.60 10/11/2005 0.53 10/11/2005 <0.5 

04/26/2006 <0.5 04/26/2006 0.97 04/26/2006 0.51 

10/10/2006 0.80 10/10/2006 1.12 10/10/2006 0.52 

03/19/2007 0.62 03/19/2007 0.54 03/19/2007 <0.5 

08/29/2007 <0.5 08/29/2007 <0.5 09/05/2007 <0.5 

03/11/2008 <0.5 03/11/2008 <0.5 03/11/2008 <0.5 

09/10/2008 0.54 09/10/2008 0.56 09/10/2008 <0.5 

(a)  Determined to be a false positive through resampling 
(b)  Multiple laboratories used; this value is the average of the Lionville Laboratory only 
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Figure 2-3  Area 5 RWMS Time Series Plot of TOC 

 

2.2.4 Total Organic Halides 

All 2008 TOX results are below the IL of 50 µg/L (Table 2-5). In 2008, three samples were 
collected from each well on each sample date, and the averages of the three sample results are 
reported in Table 2-5. When sample TOX values fell below the sample’s MDL of 5.2 µg/L, then 
5.2 µg/L was the value used in calculating the reported average. Values in Table 2-5 proceeded 
by a less than symbol (<) indicate that all three samples were less than the MDL. Samples 
collected from Well UE5PW-2 on September 10, 2008, had TOX results of 6.0 µg/L, 6.4 µg/L, 
and <5.2 µg/L; samples collected from Well UE5PW-3 on September 10, 2008, had TOX results 
of <5.2 µg/L, 16.2 µg/L, and <5.2 µg/L. All other TOX results from 2008 were <5.2 µg/L. 

TOX values have remained relatively stable and below the IL throughout the monitoring period 
(Figure 2-4). No groundwater contamination is indicated by the TOX results. 

Table 2-5  Area 5 RWMS TOX Values in µg/L 

UE5PW-1 UE5PW-2 UE5PW-3 

Date TOX Date TOX Date TOX 

03/31/1993 17 03/24/1993 23 04/14/1993 <10 

07/06/1993 <10 06/22/1993 <10 06/02/1993 13 

09/01/1993 13 11/15/1993 <10 10/12/1993 <10 

12/07/1993 <10 01/19/1994 <10 12/20/1993 <10 

06/15/1994 <10 06/07/1994 <10 No Sample 

08/01/1994 11 11/29/1994 13 08/08/1994 <10 
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UE5PW-1 UE5PW-2 UE5PW-3 

01/18/1995 <10 01/18/1995 <10 01/18/1995 <10 

04/04/1995 <10 04/04/1995 <10 04/05/1995 <10 

11/09/1995 <40 11/09/1995 <40 11/09/1995 <40 

04/16/1996 <40 04/30/1996 <40 04/30/1996 <40 

No Sample 10/02/1996 <20 10/02/1996 <20 

11/20/1996 <20 11/20/1996 <20 11/20/1996 <20 

04/16/1997 <20 04/16/1997 <20 04/16/1997 <20 

11/05/1997 <20 11/05/1997 <20 11/05/1997 <20 

05/13/1998 391a 05/13/1998 843a 05/13/1998 1000a 

07/29/1998 <5 No Sample No Sample 

10/28/1998 <5 10/29/1998 <5 10/29/1998 <5 

05/19/1999 <5 05/19/1999 <5 05/19/1999 <5 

10/27/1999 <5 10/27/1999 <5 10/27/1999 7 

04/26/2000 72a 04/26/2000 59a 04/26/2000 57a 

08/09/2000 92a,b 08/09/2000 73a,b 08/09/2000 83a,b 

05/29/2001 <12.7b 05/29/2001 <12b 05/29/2001 <12b 

10/03/2001 <6.1 10/03/2001 <5.8 10/03/2001 <5.2 

05/15/2002 <5.2 05/15/2002 5.4 05/15/2002 <5.2 

10/22/2002 <5.2 10/22/2002 <5.2 10/22/2002 <5.2 

04/15/2003 <5.2 04/15/2003 <5.2 04/15/2003 <5.2 

10/22/2003 <5.2 10/22/2003 5.5 10/21/2003 <5.2 

05/04/2004 <5.2 05/04/2004 <5.2 05/04/2004 <5.2 

10/19/2004 <5.2 10/19/2004 <5.2 10/20/2004 <5.2 

04/19/2005 <5 04/19/2005 <5 04/19/2005 <5 

10/11/2005 5.2 10/11/2005 6.5 10/11/2005 <5 

04/26/2006 7.3 04/26/2006 5.8 04/26/2006 7.4 

10/10/2006 <5.1 10/10/2006 <5 10/10/2006 <5 

03/19/2007 <5.2 03/19/2007 <5.2 03/19/2007 <5.2 

08/29/2007 <5.2 08/29/2007 <5.2 09/05/2007 <5.2 

03/11/2008 <5.2 03/11/2008 <5.2 03/11/2008 <5.2 

09/10/2008 <5.2 09/10/2008 5.9 09/10/2008 8.9 

(a) Determined to be a false positive through resampling 

(b) Multiple laboratories used; this value is the average of the Lionville Laboratory only 
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Figure 2-4  Area 5 RWMS Time Series Plot of TOX 

 

2.2.5 Tritium 

All tritium results from 2008 water samples were below the IL of 2,000 pCi/L and below the 
laboratory MDC of approximately 20 pCi/L (Table 2-6). In 2008, duplicate samples were 
collected from each well on each sample date. Table 2-6 reports the average of these two 
results.  

Tritium values have remained relatively stable and below the IL and MDC throughout the 
monitoring period (Figure 2-5). No groundwater contamination is indicated by the tritium results. 

Table 2-6  Area 5 RWMS Tritium Values in pCi/L 

UE5PW-1 UE5PW-2 UE5PW-3 

Date Tritium Date Tritium Date Tritium 

03/31/1993 0.442 03/24/1993 -4.28 04/14/1993 1.96 

12/07/1993 -1.58 11/15/1993 32.2 06/02/1993 -2.74 

No Sample 01/19/1994 3.69 12/20/1993 -0.459 

06/15/1994 -2.04 06/07/1994 1.29 05/24/1994 1.13 

08/01/1994 1.86 11/29/1994 0.015 08/08/1994 1.04 

04/04/1995 2.80 04/04/1995 -0.920 04/05/1995 1.50 

04/16/1996 -1.72 04/30/1996 -1.91 04/30/1996 -2.29 

04/16/1997 3.15 04/16/1997 0.189 04/16/1997 3.69 

05/13/1998 -2.35 05/13/1998 -1.95 05/13/1998 -4.71 

10/28/1998 -1.09 10/28/1998 -1.85 10/28/1998 -8.25 

05/19/1999 5.17 05/19/1999 4.24 05/19/1999 4.60 
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UE5PW-1 UE5PW-2 UE5PW-3 

10/27/1999 -1.36 10/27/1999 -3.37 10/27/1999 1.08 

04/26/2000 -2.56 04/26/2000 1.17 04/26/2000 -0.080 

08/09/2000 -1.48 08/09/2000 6.97 08/09/2000 4.35 

05/29/2001 -1.90 05/29/2001 -11.5 05/29/2001 -12.4 

10/03/2001 -2.93 10/03/2001 -2.82 10/03/2001 2.46 

05/15/2002 -2.82 05/15/2002 0.150 05/15/2002 -3.26 

10/22/2002 -4.15 10/22/2002 0.113 10/22/2002 -1.17 

04/15/2003 -1.13 04/15/2003 -5.22 04/15/2003 1.62 

10/22/2003 0.952 10/22/2003 11.4 10/21/2003 0.405 

05/04/2004 -2.69 05/04/2004 -6.17 05/04/2004 -6.04 

10/19/2004 -1.50 10/19/2004 -10.0 10/20/2004 -6.39 

04/19/2005 3.67 04/19/2005 3.76 04/19/2005 3.56 

10/11/2005 8.83 10/11/2005 5.24 10/11/2005 -4.78 

04/26/2006 0.480 04/26/2006 -2.70 04/26/2006 -6.71 

10/10/2006 7.42 10/10/2006 9.35 10/10/2006 13.75 

03/19/2007 -10.33 03/19/2007 -7.96 03/19/2007 -4.15 

08/29/2007 -7.25 08/29/2007 -5.61 09/05/2007 -5.60 

03/11/2008 5.33 03/11/2008 7.63 03/11/2008 -1.41 

9/10/2008 4.53 9/10/2008 -2.03 9/10/2008 -4.98 

 

 

 

Figure 2-5  Area 5 RWMS Time Series Plot of Tritium 
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2.2.6 General Water Chemistry Parameters 

General water chemistry analyses during 2008 for cations (Ca, Mg, Na, K, Fe), anions (Cl, F, 
SO4, HCO3), and SiO2 indicate similar groundwater in all three wells and no changes in 
groundwater chemistry (Table 2-7, Table 2-8, and Table 2-9).  

Groundwater temperatures measured in March 2008 ranged from 17.0 to 18.8°C (66.6 to 
65.8°F) and in September 2008 ranged from 21.3 to 21.4°C (70.3 to 70.5°F). Temperature 
measurements are collected at the ground surface and are influenced by the ambient air 
temperature. 

Stiff plots for 2007 and 2008 indicate similar groundwater chemistry for all three wells and no 
changes in the groundwater chemistry (Figure 2-6). A piper diagram for the same water 
chemistry data indicates that the groundwater is a sodium-bicarbonate type (Figure 2-7).  
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Table 2-7  UE5PW-1 General Water Chemistry Values in mg/L 

Date Ca Mg K Na Mn Fe SiO2 SO4 HCO3 Cl Fl 

3/31/1993 No analysis No analysis No analysis 48.0 <0.006 0.013 No analysis 32 167 9.2 1.2 
6/6/1993 No analysis No analysis No analysis 58.0 <0.001 0.059 No analysis 37 161 9.7 1.4 
9/1/1993 No analysis No analysis No analysis 56.0 0.0066 0.027 No analysis No analysis 192 8.4 5.7 

12/7/1993 No analysis No analysis No analysis 57.0 <0.0012 0.012 No analysis 36 183 9.9 1.5 
6/15/1994 No analysis No analysis No analysis 61.0 <0.004 0.01 No analysis No analysis No analysis No analysis No analysis 

8/1/1994 No analysis No analysis No analysis 53.0 <0.0012 0.021 No analysis 36 No analysis 10.0 No analysis 

4/4/1995 No analysis No analysis No analysis 58.0 <0.01 <0.05 No analysis 34 No analysis 9.9 No analysis 

4/16/1996 No analysis No analysis No analysis 61.0 <0.001 0.02 No analysis 34 No analysis 9.9 No analysis 

4/16/1997 15.1 5.3 5.9 54.5 <0.001 0.012 No analysis 32.2 156 9.3 1.3 
11/5/1997 15.5 5.6 6.4 57.8 No analysis 0.012 No analysis 35.2 151 10.2 1.2 
5/13/1998 14.0 5.4 5.2 55.8 0.0015 0.034 54.2 34.6 151 9.6 1.1 

10/28/1998 14.9 5.6 6.9 57.6 0.0015 0.024 60.5 34.0 160 9.7 1.1 
5/19/1999 12.5 5.3 6.9 61.0 <0.0025 <0.05 68.5 34.0 146 10.0 1.0 

10/27/1999 14.5 6.0 6.6 63.5 <0.008 <0.009 62.0 35.0 159 8.8 1.1 
4/26/2000 12.8 4.8 6.7 53.7 0.001 0.0326 58.4 35.7 165 10.0 1.0 
8/9/2000 15.0 4.9 6.6 52.0 0.00045 <0.0164 59.9 37.1 146 10.4 1.1 

5/29/2001 14.4 4.9 6.0 59.0 <0.025 0.01215 61.7 No analysis 143 No analysis No analysis 

10/3/2001 13.7 4.8 6.7 51.0 0.00020 <0.0156 58.3 36.0 151 10.2 1.0 
5/15/2002 14.3 5.1 7.0 54.5 0.00053 0.02845 60.9 35.9 155 10.7 1.0 

10/22/2002 14.6 5.2 6.4 50.0 0.0002 0.0181 60.7 35.6 143 10.1 1.0 
4/15/2003 13.7 5.0 6.2 58.0 <0.0005 0.011 59.2 32.9 150 12.3 1.0 

10/22/2003 14.0 5.0 6.0 58.1 <0.0156 0.0141 61.2 36.6 No analysis 9.5 1.1 
5/4/2004 12.9 4.6 6.4 55.3 0.0027 0.0374 54.4 34.4 154 9.8 1.1 

10/19/2004 13.1 5.2 6.0 56.2 <0.028 0.0279 59.9 37.3 168 10.1 1.0 
4/19/2005 13.8 4.8 6.6 55.1 <0.0006 0.007 58.6 39.6 149 10.5 1.0 

10/11/2005 13.4 5.0 6.1 50.5 <0.0002 <0.0026 61.2 35.7 156 9.7 1.0 
4/26/2006 14.6 5.3 6.3 60.4 <0.0032 <0.0054 63.3 35.4 149 10.7 1.2 

10/10/2006 14.0 5.2 5.9 58.8 0.0007 <0.0048 61.4 33.8 148 9.9 0.9 
3/19/2007 15.7 5.4 6.0 57.4 <0.0036 0.0124 64.0 37.7 151 10.5 1.0 
8/29/2007 15.4 5.4 6.2 59.0 0.00046 0.0058 64.6 35.9 148 10.0 1.2 
3/11/2008 14.0 5.4 6.3 60.4 <0.00045 0.0066 63.1 37.4 149 11.1 1.2 
9/10/2008 14.3 5.5 6.4 59.1 <00009 <0.045 62.5 34.7 155 11.0 1.2 

Data source: Data before 10/27/1999 from BN, 2001. 
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Table 2-8  UE5PW-2 General Water Chemistry Values in mg/L 

Date Ca Mg K Na Mn Fe SiO2 SO4 HCO3 Cl Fl
3/24/1993 No analysis No analysis No analysis 46 0.11 0.062 No analysis 28 159 8.4 1.0
6/22/1993 No analysis No analysis No analysis 54 0.032 0.25 No analysis 30 183 9.7 1.1 

11/15/1993 No analysis No analysis No analysis 51 <0.004 0.180 No analysis 31 171 9.4 1.3 
1/19/1994 No analysis No analysis No analysis 45 <0.0012 0.074 No analysis 29 159 No analysis 1.2 
6/7/1994 No analysis No analysis No analysis 55 <0.004 0.14 No analysis No analysis No analysis No analysis No analysis 

11/29/1994 No analysis No analysis No analysis No analysis No analysis No analysis No analysis 28 No analysis 8.0 No analysis 

4/4/1995 No analysis No analysis No analysis 50 <0.01 <0.05 No analysis 28 No analysis 8.5 No analysis 

4/30/1996 No analysis No analysis No analysis 51 <0.001 0.013 No analysis 29 No analysis 8.3 No analysis 
4/16/1997 15.9 6.0 5.0 47.6 <0.001 0.012 No analysis 26.4 149 7.9 1.2 
11/5/1997 17.4 6.8 4.9 50.6 No analysis 0.018 No analysis 28.9 140 8.6 0.9 
5/13/1998 14.8 5.7 3.8 45.2 <0.0011 0.066 50.8 28.4 151 8.2 1.0 

10/28/1998 15.8 6.2 5.6 47.4 0.0009 0.015 55.9 28.4 157 8.3 1.0 
5/19/1999 15.0 6.3 6.2 52.0 <0.0025 <0.05 62.0 27.5 134 8.7 0.9 

10/27/1999 16.0 6.7 5.7 52.0 <0.0008 <0.009 55.6 28.0 152 7.4 1.0 
4/26/2000 15.3 6.5 5.6 45.6 0.0007 0.0288 55.8 29.1 177 8.6 0.8 
8/9/2000 17.0 6.6 5.3 44.5 <0.0002 <0.0164 59.2 28.8 155 9.3 0.9 

5/29/2001 16.6 6.6 4.8 48.8 <0.0088 <0.0107 60.4 No analysis 152 No analysis No analysis 
10/3/2001 16.0 6.7 5.5 44.7 0.00017 0.0214 58.8 28.4 152 8.7 1.0 
5/15/2002 16.5 6.8 5.6 46.1 0.00059 0.0603 60.1 28.7 155 9.3 0.9 

10/22/2002 17.6 7.1 5.3 44.4 0.0031 <0.0156 63.0 28.7 149 8.7 0.8 
4/15/2003 16.3 6.6 5.3 50.8 <0.0005 <0.0101 60.3 26.7 157 9.8 0.8 

10/22/2003 16.1 6.6 5.2 49.6 <0.0016 0.0618 60.5 29.5 141 8.8 0.9 
5/4/2004 16.0 6.3 5.4 47.2 <0.0007 0.0397 58.2 28.1 159 8.2 0.9 

10/19/2004 15.7 6.7 5.1 48.6 <0.0003 <0.0279 59.7 29.6 169 8.9 0.9 
4/19/2005 16.3 6.3 5.2 44.9 <0.0006 0.0115 58.6 31.3 133 8.4 0.9 

10/11/2005 16.0 6.8 5.0 44.0 <0.0002 0.0270 62.2 29.0 167 8.1 0.9 
4/26/2006 16.6 6.7 5.4 51.2 <0.0032 0.0612 62.5 28.1 152 8.8 1.1 

10/10/2006 16.5 6.5 5.2 48.0 <0.0007 0.0170 61.2 27.2 156 8.6 1.1 
3/19/2007 16.8 6.6 5.4 49.8 <0.0036 0.0387 62.9 42.2 149 11.3 0.9 
8/29/2007 16.9 6.7 5.2 50.5 <0.00045 0.0098 63.7 27.9 151 9.0 1.1 
3/11/2008 16.7 6.7 5.2 50.5 <0.00045 0.0159 60.3 30.7 149 10.0 1.0 
9/10/2008 16.8 7.0 5.7 52.7 0.0020 <0.045 60.3 28.7 152 9.2 1.0 

Data source: Data before 10/27/1999 from BN, 2001. 
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Table 2-9  UE5PW-3 General Water Chemistry Values mg/L 

Date Ca Mg K Na Mn Fe SiO2 SO4 HCO3 Cl Fl 
04/14/93 No analysis No analysis No analysis 46 0.042 0.024 No analysis 31 157 8.5 1.3 
06/02/93 No analysis No analysis No analysis 53 0.009 0.014 No analysis 31 162 9.1 1.2 
10/12/93 No analysis No analysis No analysis 57 <0.006 0.11 No analysis 30 156 7.9 1.2 
12/20/93 No analysis No analysis No analysis 48 <0.0012 0.1 No analysis 33 156 8.7 1.3 
05/24/94 No analysis No analysis No analysis 56 <0.0012 0.02 No analysis No analysis No analysis No analysis No analysis 

08/08/94 No analysis No analysis No analysis 51 <0.0012 <0.009 No analysis 33 No analysis 8.9 No analysis 

04/05/95 No analysis No analysis No analysis 55 <0.01 <0.05 No analysis 31 No analysis 8.8 No analysis 

04/30/96 No analysis No analysis No analysis 57 <0.001 0.0088 No analysis 32 No analysis 8.7 No analysis 

04/16/97 15.8 5.7 4.0 54.2 <0.001 <0.006 No analysis 29 155 8.4 1.3 
11/05/97 16.8 6.1 4.3 55.5 No analysis 0.0133 No analysis 32.1 140 9.2 1.1 
05/13/98 15.8 5.8 3.3 53.8 <0.0011 0.035 56.6 31.0 151 8.6 1.0 
10/28/98 15.6 5.7 4.2 53.7 0.0009 0.009 57.1 31.4 156 8.7 1.0 
05/19/99 15.0 5.8 4.8 56.0 <0.0025 <0.05 66.3 30.5 146 9.2 0.9 

10/27/1999 16.0 6.4 5.0 58.5 <0.0008 <0.009 59.9 31.0 159 7.7 0.9 
4/26/2000 15.3 5.9 4.5 49.8 0.00033 0.0178 58.5 32.0 169 9.1 0.9 
8/9/2000 16.0 5.8 4.3 48.3 <0.0002 <0.0164 57.8 32.6 162 9.9 1.0 

5/29/2001 16.4 5.9 4.0 54.8 0.0018 <0.0107 60.5 No analysis 151 No analysis No analysis 

10/3/2001 15.6 6.0 4.5 48.4 0.00022 0.0237 57.9 31.5 154 8.9 1.0 
5/15/2002 15.7 6.0 4.5 49.3 0.00027 0.0249 57.9 33.0 151 9.8 0.9 

10/22/2002 17.2 6.2 4.3 47.6 <0.0002 <0.0181 60.5 32.2 143 9.3 0.9 
4/15/2003 16.0 5.9 4.5 54.7 0.00083 0.0195 58.4 29.3 144 11.8 0.8 

10/21/2003 16.3 5.8 4.1 54.4 <0.0016 0.0212 59.5 32.5 160 9.2 1.0 
5/4/2004 16.1 5.6 4.7 52.2 0.0019 0.0453 58.2 31.1 155 8.7 1.0 

10/20/2004 15.6 5.9 4.0 52.3 <0.0003 <0.0279 58.4 32.0 166 9.4 0.8 
4/19/2005 16.2 5.6 4.5 50.9 <0.0006 0.0319 57.8 34.4 148 8.8 0.9 

10/11/2005 16.1 6.1 4.3 48.5 <0.0002 <0.026 61.4 32.5 156 8.5 0.9 
4/26/2006 16.6 6.1 4.2 58.1 <0.0032 0.0057 61.6 31.6 159 9.4 1.2 

10/10/2006 15.9 5.5 4.0 49.7 0.0007 0.0114 57.3 30.1 152 9.0 1.0 
3/19/2007 16.8 6.1 4.0 55.5 <0.0036 0.0921 61.2 19.9 149 9.3 0.8 
9/5/2007 16.5 5.9 4.3 54.7 0.0012 0.0041 60.1 32.5 149 9.8 1.1 

3/11/2008 16.7 6.1 4.2 57.2 <0.00045 0.0045 58.8 32.1 144 9.9 1.0 
9/10/2008 16.4 6.1 4.5 56.4 <0.0009 <0.045 58.8 35.9 165 9.5 1.0 

Data source: Data before 10/27/1999 from BN, 2001. 
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Figure 2-6  Area 5 RWMS Stiff Diagrams for 2007 and 2008 
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Figure 2-7  Area 5 RWMS Two-Year Piper Diagram 

 

2.2.7 Groundwater Elevation 

Groundwater elevations in UE5PW-1, UE5PW-2, and UE5PW-3 are measured quarterly using 
an electronic water-level tape (Table 2-10; Figure 2-8). The 2008 average depths to water from 
top of casing are 235.77 m (773.51 ft), 256.37 m (841.11 ft), and 271.50 m (890.76 ft) for 
UE5PW-1, UE5PW-2, and UE5PW-3, respectively. These measurements are corrected for 
borehole deviation (REECo, 1994).  

The 2008 average groundwater elevations are 733.61 m (2,406.84 ft) AMSL, 733.75 m 
(2,407.32 ft) AMSL, and 733.72 m (2,407.21 ft) AMSL for UE5PW-1, UE5PW-2, and UE5PW-3, 
respectively. These measurements are corrected for borehole deviation (REECo, 1994). Based 
on the similar groundwater elevations, the groundwater table is essentially flat with little or no 
flow. Groundwater gradient, velocity, and flow direction are calculated from the groundwater 
elevations, borehole locations, and aquifer hydraulic properties (Table 2-11; Appendix B). The 
very low calculated flow velocities and the fluctuating flow directions indicate little or no 
groundwater flow. 
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Table 2-10  Area 5 RWMS Groundwater Elevation Data 

Well 
Characteristicsa UE5PW-1 UE5PW-2 UE5PW-3 

Northingb (m) 233,386.48 234,817.13 235,089.93 

Eastingb (m) 216,357.08 216,376.00 214,415.04 

Well Casing 
Elevationc (m) 

969.37 990.12 1,005.22 

Casing Stickup 
Heightd (m) 

0.72 0.68 0.76 

Land Surface 
Elevation (m) 

968.73 989.54 1,004.50 

Borehole Deviation 
Correction (m) 

0.08 0.21 0.02 

Date 

Depth to 
Water 

(m below 
Top of 

Casing) 

Water 
Table 

Elevation 
(m) 

Depth to 
Water 

(m below 
Top of 

Casing) 

Water 
Table 

Elevation 
(m) 

Depth to 
Water 

(m below 
Top of 

Casing) 

Water 
Table 

Elevation 
(m) 

03/22/1993 235.55 733.82 256.38 733.74 271.69 733.53 
03/23/1993 235.53 733.84 256.48 733.64 271.68 733.54 
03/24/1993 235.53 733.84 256.36 733.76 271.69 733.53 
03/25/1993 235.53 733.84 256.35 733.77 271.69 733.53 
03/29/1993 235.59 733.78 256.38 733.74 271.73 733.49 
03/30/1993 235.62 733.75 256.43 733.69 271.75 733.47 
03/31/1993 235.62 733.75 256.44 733.68 271.74 733.48 
04/01/1993 235.54 733.83 256.37 733.75 271.69 733.53 
04/05/1993 235.51 733.86 256.35 733.77 271.67 733.55 
04/06/1993 235.59 733.78 256.40 733.72 271.75 733.47 
05/10/1993 235.64 733.73 256.46 733.66 271.76 733.46 
05/11/1993 235.56 733.81 256.42 733.70 271.70 733.52 
05/12/1993 235.54 733.83 256.40 733.72 271.72 733.50 
05/13/1993 235.61 733.76 256.45 733.67 271.75 733.47 
05/17/1993 235.61 733.76 256.45 733.67 271.74 733.48 
05/18/1993 235.59 733.78 256.45 733.67 271.74 733.48 
05/19/1993 235.59 733.78 256.44 733.68 271.73 733.49 
05/20/1993 235.54 733.83 256.39 733.73 271.70 733.52 
05/24/1993 235.60 733.77 256.43 733.69 271.74 733.48 
05/25/1993 235.61 733.76 256.45 733.67 271.74 733.48 
06/01/1993 235.58 733.79 256.43 733.69 271.73 733.49 
06/07/1993 235.64 733.73 256.46 733.66 271.76 733.46 
06/14/1993 235.61 733.76 256.46 733.66 271.74 733.48 
06/21/1993 235.58 733.79 256.43 733.69 271.73 733.49 
07/26/1993 235.59 733.78 256.45 733.67 271.74 733.48 
08/03/1993 235.54 733.83 256.42 733.70 271.70 733.52 
08/09/1993 235.62 733.75 256.46 733.66 271.75 733.47 
08/16/1993 235.59 733.78 256.42 733.70 271.73 733.49 
08/30/1993 235.58 733.79 256.43 733.69 271.72 733.50 
12/28/1993 235.59 733.78 256.47 733.65 271.74 733.48 
01/03/1994 235.57 733.80 256.44 733.68 271.70 733.52 
02/02/1994 235.53 733.84 256.44 733.68 271.66 733.56 
02/22/1994 235.60 733.77 256.43 733.69 271.71 733.51 
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02/28/1994 235.60 733.77 256.45 733.67 271.70 733.52 
03/07/1994 235.54 733.83 256.38 733.74 271.66 733.56 
03/14/1994 235.55 733.82 256.45 733.67 271.67 733.55 
03/21/1994 235.56 733.81 256.38 733.74 271.68 733.54 
03/28/1994 235.63 733.74 256.47 733.65 271.70 733.52 
04/04/1994 235.53 733.84 256.40 733.72 271.66 733.56 
04/13/1994 235.55 733.82 256.43 733.69 271.65 733.57 
04/20/1994 235.51 733.86 256.38 733.74 271.64 733.58 
04/26/1994 235.55 733.82 256.35 733.77 271.65 733.57 
01/18/1995 235.63 733.74 256.45 733.67 271.62 733.60 
04/03/1995 235.57 733.80 256.39 733.73 271.61 733.61 
01/16/1996 235.36 734.01 256.13 733.99 271.35 733.87 
04/15/1996 235.56 733.81 256.30 733.82 271.43 733.79 
10/01/1996 235.54 733.83 256.32 733.80 271.51 733.71 
11/19/1996 235.59 733.78 256.33 733.79 271.52 733.70 
03/03/1997 235.54 733.83 256.30 733.82 271.41 733.81 
04/15/1997 235.63 733.74 256.40 733.72 271.54 733.68 
06/18/1997 235.61 733.76 256.40 733.72 271.52 733.70 
07/28/1997 235.60 733.77 256.37 733.75 271.51 733.71 
08/20/1997 235.52 733.85 256.29 733.83 271.44 733.78 
09/25/1997 235.59 733.78 256.35 733.77 271.49 733.73 
10/27/1997 235.57 733.80 256.34 733.78 271.48 733.74 
11/03/1997 235.65 733.72 256.40 733.72 271.55 733.67 
11/06/1997 235.57 733.80 256.36 733.76 271.48 733.74 
11/12/1997 235.66 733.71 256.45 733.67 271.54 733.68 
11/13/1997 235.60 733.77 256.29 733.83 271.49 733.73 
11/19/1997 235.63 733.74 256.42 733.70 271.55 733.67 
11/20/1997 235.65 733.72 256.43 733.69 271.57 733.65 
11/25/1997 235.64 733.73 256.39 733.73 271.54 733.68 
11/26/1997 235.50 733.87 256.27 733.85 271.45 733.77 
12/03/1997 235.71 733.66 256.43 733.69 271.60 733.62 
01/26/1998 235.72 733.65 256.47 733.65 271.60 733.62 
05/12/1998 235.60 733.77 256.32 733.80 271.52 733.70 
10/27/1998 235.52 733.85 256.21 733.91 271.36 733.86 
12/22/1998 235.54 733.83 256.20 733.92 271.35 733.87 
02/02/1999 235.61 733.76 256.34 733.78 271.42 733.80 
05/18/1999 235.56 733.81 256.26 733.86 271.35 733.87 
08/25/1999 235.56 733.81 256.26 733.86 271.38 733.84 
10/26/1999 235.57 733.80 256.26 733.86 271.34 733.88 
04/24/2000 235.64 733.73 256.34 733.78 271.52 733.70 
08/07/2000 235.59 733.78 256.30 733.82 271.47 733.75 
11/13/2000 235.66 733.71 256.34 733.78 271.45 733.77 
02/22/2001 235.57 733.80 256.26 733.86 271.38 733.84 
05/21/2001 235.67 733.70 256.35 733.77 271.49 733.73 
08/01/2001 235.66 733.71 256.36 733.76 271.48 733.74 
10/01/2001 235.66 733.71 256.35 733.77 271.45 733.77 
02/26/2002 235.76 733.61 256.43 733.69 271.52 733.70 
05/13/2002 235.65 733.72 256.39 733.73 271.44 733.78 
08/19/2002 235.61 733.76 256.28 733.84 271.42 733.80 
10/21/2002 235.61 733.76 256.31 733.81 271.44 733.78 
02/26/2003 235.65 733.72 256.28 733.84 271.43 733.79 
04/10/2003 235.61 733.76 256.30 733.82 271.41 733.81 
09/10/2003 235.74 733.63 256.35 733.77 271.50 733.72 
10/20/2003 235.73 733.64 256.42 733.70 271.53 733.69 
02/25/2004 235.78 733.59 256.36 733.76 271.52 733.70 
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04/27/2004 235.72 733.65 256.43 733.69 271.52 733.70 
08/18/2004 235.72 733.65 256.38 733.74 271.48 733.74 
10/18/2004 235.71 733.66 256.29 733.83 271.47 733.75 
01/26/2005 235.67 733.70 256.45 733.67 271.46 733.76 
04/18/2005 235.66 733.71 256.33 733.79 271.44 733.78 
07/27/2005 235.75 733.62 256.42 733.70 271.51 733.71 
10/10/2005 235.77 733.60 256.44 733.68 271.54 733.68 
03/08/2006 235.74 733.63 256.39 733.73 271.50 733.72 
05/03/2006 235.69 733.68 256.41 733.71 271.62 733.60 
08/23/2006 235.76 733.61 256.43 733.69 271.50 733.72 
10/09/2006 235.69 733.68 256.38 733.74 271.44 733.78 
02/28/2007 235.74 733.63 256.29 733.83 271.49 733.73 
07/11/2007 235.77 733.60 256.41 733.71 271.50 733.72 
08/28/2007 235.78 733.59 256.42 733.70 271.47 733.75 
10/15/2007 235.76 733.61 256.40 733.72 271.49 733.73 
01/22/2008 235.79 733.58 256.39 733.73 271.53 733.69 
03/03/2008 235.80 733.57 256.38 733.74 271.53 733.69 
06/16/2008 235.74 733.63 256.32 733.80 271.48 733.74 
09/09/2008 235.73 733.64 256.39 733.73 271.47 733.75 

 
a Source for northings, eastings, well casing elevations, and deviation corrections: REECO, 1994  
b Coordinate System: Nevada (Central) State Plane NAD27  
c Measured from top of well casing 
d Measured from top of well casing to land surface 

Note: All elevations are m above mean sea level 

 

 

Table 2-11  2008 Area 5 RWMS Groundwater Flow Calculations 

Hydraulic Conductivity = 1.12E-03 cm/s (3.67E-05 ft/s)a 

Effective Porosity = 0.38a 
Date Hydraulic 

Gradient (m/m) 
Velocity (m/yr) Flow direction 

(degrees East of 
North) 

01/22/08 1.10E-04 0.10 198 
03/03/08 1.25E-04 0.12 200 
06/16/08 1.27E-04 0.12 202 
09/09/08 6.29E-05 0.06 179 

a Source: REECO, 1994   
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Figure 2-8  Area 5 RWMS Time Series Plot of Groundwater Elevations 
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3.0 SUMMARY 

The hydrologic conditions in the uppermost aquifer beneath the Area 5 RWMS remain stable. 
Groundwater flow in this uppermost aquifer is negligible. No significant changes were detected 
in the water chemistry, and all indicator parameters remain within the established ILs. 
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4.0 CONCLUSION 

There is no measurable impact to the uppermost aquifer from the Area 5 RWMS. 
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Appendix A – Cumulative Chronology for the Area 5 Radioactive 
Waste Management Site Groundwater Monitoring Program 
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Cumulative Chronology for Area 5 RWMS Groundwater (GW) Monitoring Program

Date UE5PW-1 Date UE5PW-2 Date UE5PW-3 

03/20/1990 
U.S. Department of Energy (DOE) letter requesting installation of monitoring wells near the 
Area 5 RWMS. 

03/13/1992 Drilling begins  

06/16/1992 Drilling ends 06/18/1992 Drilling begins  

09/11/1992 Well Developed 09/04/1992 Drilling ends  

 09/16/1992 Drilling begins 

 11/09/1992 Drilling ends 

 03/24/1993 GW Sampling  

03/31/1993 GW Sampling 03/30/1993 Well Developed 04/04/1993 Well Developed 

  04/14/1993 GW Sampling 

06/06/1993 GW Sampling 06/22/1993 GW Sampling 06/02/1993 GW Sampling 

09/01/1993 GW Sampling  10/12/1993 GW Sampling 

12/07/1993 GW Sampling 11/15/1993 GW Sampling 12/20/1993 GW Sampling 

12/17/1993 
DOE letter to Nevada Department of Environmental Protection (NDEP) requesting to 
establish Pilot Wells located near the Area 5 as Resource Conservation and Recovery Act 
(RCRA) groundwater monitoring wells. 

02/24/1994 
NDEP letter stating that the Pilot Wells appear to meet the applicable design, construction, 
and development criteria for RCRA groundwater monitoring wells. 

06/15/1994 GW Sampling 06/07/1994 GW Sampling 05/24/1994 GW Sampling 

08/01/1994 GW Sampling  08/08/1994 GW Sampling 

 11/29/1994 GW Sampling  

09/30/1994 DOE submits 1993 groundwater-monitoring results from quarterly sampling effort. 

01/18/1995 UE5PW-3 GW resampling for 08/01/1994 total organic carbon (TOC) hit. 

02/23/1995 DOE transmits to NDEP Groundwater Monitoring Program Outline. 

03/01/1995 1994 GW Monitoring Report submitted to NDEP. 

04/04/1995 GW Sampling 

11/09/1995 GW Sampling 

11/09/1995 UE5PW-1 pump snagged in hole, resulting in a bent shaft on the reel. 

01/18/1996 GW Sampling 01/25/1996 GW Sampling 01/18/1996 GW Sampling 

01/22/1996 Bennett pump seals replaced at all three wells. 
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Cumulative Chronology for Area 5 RWMS Groundwater (GW) Monitoring Program

Date UE5PW-1 Date UE5PW-2 Date UE5PW-3 

03/01/1996 DOE submits to NDEP the 1995 GW Monitoring Report. 

04/16/1996 GW Sampling  04/23/1996 GW Sampling 

  04/30/1996 GW Sampling 

10/02/1996 GW Sampling 

10/25/1996 NDEP requests clarifications/changes in the GW Monitoring Report. 

11/20/1996 GW Sampling 

03/01/1997 DOE submits 1996 GW Monitoring Report and revised GW Monitoring Program Outline. 

04/16/1997 GW Sampling 

08/12/1997 NDEP comments on 1996 GW Monitoring Report/Proposed Outline. 

10/22/1997 Pump and water-level meter lodge in UE5PW-1 well during simultaneous operation, 
retrieved 10/23/1997. 

10/22/1997 Larger diameter air lines installed at all three wells. 

11/05/1997 GW Sampling 

03/01/1998 DOE submits to NDEP the 1997 GW Monitoring Report and new outline. 

03/31/1998 NDEP letter stating that they concur on the indicator parameters and ILs submitted in the 
groundwater-monitoring outline. 

05/13/1998 GW Sampling 

06/22/1998 Total organic halides (TOX) detected in the 05/13/1998 samples and blanks from all three 
wells. 

07/10/1998 DOE and NDEP agree to resample UE5PW-1 to confirm no TOX. 

07/29/1998 GW resampling at UE5PW-1 for 05/13/1998 TOX hits. 

09/10/1998 Results from 07/29/1998 resampling are non-detect for TOX. TOX results from the 
05/13/1998 sampling event are determined to be false positives. 

09/10/1998 Bennett pumps from three wells and spare pumps are sent to manufacturer for refurbishing.

09/12/1998 Reels from three wells are returned to manufacturer for new tubing bundles. 

10/28/1998 GW Sampling 

09/12/1998 UE5PW-1 reel returned to manufacturer for repair of exhaust tube. Spare pump returned to 
manufacturer for the repair of a leaky seal. 

03/01/1999 DOE submits to NDEP 1998 Groundwater Monitoring Report. 

03/31/1999 NDEP requests statistical analysis of data and states that values determined to be false 
positives through resampling do not need to be presented graphically. 

05/19/1999 GW Sampling 

10/27/1999 GW Sampling 

12/13/1999 Resample UE5PW-2 after TOC hit from 10/27/1999. 
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Cumulative Chronology for Area 5 RWMS Groundwater (GW) Monitoring Program

Date UE5PW-1 Date UE5PW-2 Date UE5PW-3 

12/27/1999 
Results from the resampling of UE5PW-2 are non-detect for TOC. TOC result from 
10/27/1999 is determined to be a false positive. 

02/25/2000 DOE submits to NDEP 1999 Groundwater Monitoring Report. 

04/17/2000 NDEP states that future reports do not need to include statistical analyses. 

04/26/2000 GW Sampling  

06/28/2000 
DOE contacts State to report TOX/TOC hits from 04/26/2000. DOE and NDEP agree that 
the wells will be resampled in August, which would also constitute the Fall sampling event. 

08/09/2000 GW Sampling  

09/20/2000 DOE contacts NDEP to report TOX hits from 08/09/2000 sampling. 

11/07/2000 
Letter from NDEP stating that DOE does not have a valid data set for TOX and possibly 
TOC and requests a plan to address contamination concerns prior to next sampling event. 

11/20/2000 Video log well  11/27/2000 Video log well 

12/20/2000 DOE transmits to NDEP a proposed plan to address contamination issues. 

01/31/2001 
Letter from NDEP generally concurring that the plan submitted to determine the cause of 
TOX and TOC hits is sound. 

02/21/2001 DOE submits to NDEP 2000 Groundwater Monitoring Report 

03/14/2001 

Letter from NDEP stating that the 2000 GW Monitoring report was received in a timely 
manner and contains all the data required by Title 40 Code of Federal Regulations Part 
265.94. Letter also requests information regarding data in Appendix A of the 2000 GW 
Monitoring Report (Bechtel Nevada, 2001). 

04/19/2001 
Letter from DOE responding to NDEP’s 3/14/2001 request for information regarding 
presentation of TOX/TOC data in the 2000 report. 

04/30/2001 
Letter from NDEP concurring with the approach to data presentation as outlined by DOE in 
the 4/19/2001 correspondence. 

05/29/2001 GW Sampling 

10/03/2001 GW Sampling 

03/01/2002 DOE submits to NDEP 2001 Groundwater Monitoring Report. 

05/15/2002 GW Sampling 

10/22/2002 GW Sampling 

03/01/2003 DOE submits to NDEP 2002 GW Monitoring Report. 

04/15/2003 GW Sampling 

10/22/2003 GW Sampling 10/21/2003 GW Sampling 
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Cumulative Chronology for Area 5 RWMS Groundwater (GW) Monitoring Program

Date UE5PW-1 Date UE5PW-2 Date UE5PW-3 

03/01/2004 DOE submits to NDEP 2003 GW Monitoring Report. 

05/04/2004 GW Sampling 

10/19/2004 GW Sampling 10/20/2003 GW Sampling 

02/25/2005 DOE submits to NDEP 2004 GW Monitoring Report. 

04/19/2005 GW Sampling 

10/11/2005 GW Sampling 

03/01/2006 DOE submits to NDEP 2005 GW Monitoring Report. 

04/26/2006 GW Sampling 

10/10/2006 GW Sampling 

03/01/2007 DOE submits to NDEP 2006 GW Monitoring Report. 

03/19/2007 GW Sampling 

08/29/2007 GW Sampling 09/05/2007 GW Sampling 

03/01/2008 DOE submits to NDEP 2007 GW Monitoring Report 

03/11/2008 GW Sampling 

09/10/2008 GW Sampling 
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Appendix B – Gradient/Velocity Calculations 
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Calculation of Magnitude and Direction of Area 5 Alluvial Aquifer 
Gradient 
 
Water level elevations measured at three wells near the Area 5 Radioactive Waste 
Management Site (UE5PW-1, UE5PW-2, and UE5PW-3) are used to calculate the magnitude 
and direction of the aquifer hydraulic gradient.  

The locations of the three wells are given in Nevada State Central Zone coordinates in meters 
as Northing (N) and Easting (E) values. The coordinates of each of the three water elevation 
points define a plane that contains the water level points. The coordinates of the water elevation 
points are (Ei, Ni, ei) where: 

  Ei is the East Coordinate of the ith well (m) 
  Ni is the North Coordinate of the ith well (m) 

ei is the water level elevation of the ith well (m) 
 
Assuming i=1 for UE5PW-1, i=2 for UE5PW-2, and i=3 for UE5PW-3, the vector a connecting 
the water level at UE5PW-1 to the water level at UE5PW-2 and the vector b connecting the 
water level at UE5PW-1 to the water level at UE5PW-3 are defined by: 

 
a = (E2-E1)i + (N2-N1)j + (e2-e1)k  
b = (E3-E1)i + (N3-N1)j + (e3-e1)k  

 
The aquifer hydraulic gradient is the cross product a x b.  
  

࢈ ࢞ ࢇ ൌ ࢀࡱࡰ ൥
࢏ ࢐ ࢑

૛ࡱ െ ૚ࡱ ૛ࡺ െ ૚ࡺ ૛ࢋ െ ૚ࢋ
૜ࡱ െ ૚ࡱ ૜ࡺ െ ૚ࡺ ૜ࢋ െ ૚ࢋ

൩ 

 
= [(N2-N1)(e3-e1)-(e2-e1)(N3-N1)]i + 
 

[(e2-e1)(E3-E1)-(E2-E1)(e3-e1)]j + 
 

[(E2-E1)(N3-N1)-(N2-N1)(E3-E1)]k 
 

= Ai + Bj + Ck 
 

 
Where: A = (N2-N1)(e3-e1)-(e2-e1)(N3-N1) 
 B = (e2-e1)(E3-E1)-(E2-E1)(e3-e1) 
 C = (E2-E1)(N3-N1)-(N2-N1)(E3-E1) 
 
Dividing hydraulic gradient by C gives the magnitude of the gradient in Easting (i) and Northing 
(j) for a unit change in elevation (k)  
 
    ሺ࢈ ݔ ࢇሻ/ܥ ൌ ܣ 

ൗܥ ൅ ࢏ ܤ 
ൗܥ ࢐ ൅ ࢑ 
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The magnitude of the gradient is: 
 

 ට ܣ ൗܥ
ଶ

൅ ܤ 
ൗܥ

ଶ
 

 
The direction of the gradient from north (θ) is calculated using the magnitudes of easting (E) and 
northing (N). 
 
 If B>0, then θ = arctan (a/b) 
 If B<0, then θ = 180° + arctan (a/b) 
 If B=0 and A>0, then θ = 90° 
 If B=0 and A<0, then θ = 270° 
 If B=0 and A=0, then the flow is straight down. 
 

 
Calculation of Mean Groundwater Velocity 
 
Groundwater flux is from calculated from Darcy’s Law: 
 

ܬ  ൌ  െܭ ሺ
∆݁
ܥ

ሻ 

Where: J is groundwater flux (m/s) 
 K is saturated hydraulic conductivity (m/s) 

 
∆௘
஼

 is the hydraulic gradient (m/m)  

 
The mean groundwater velocity is calculated from the flux: 
 

ࢂ ൌ ࡶ
ൗ׎  

 
Where: V is mean groundwater velocity (m/s) 

 J is the groundwater flux (m/s) 
 Φ is porosity (m3/m3)  
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D.1 Characterize Solid Waste Management Units (SWMU) 
[40 CFR 270.14(d)] 
 
Closed SWMUs on the NTS are noted in NDEP Permit NEV HW0021 (November 2005), 
Part VII. A description of the closure/post-closure requirements are noted in Volume 1 of the 
Permit Application for Permit NEV HW0021. A list of solid waste management units is provided 
in Appendix II of the FFACO. 
 
Closure reports for each unit are maintained in NNSA/NSO contractor files; copies are 
provided to NDEP. Reports contain characterization parameters, location maps, and a 
description of each facility, time of operation, wastes managed, and the sampling and analysis 
results of the characterization. 
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F.1 Information Requirements for Tank Systems [40 CFR 270.16] 
 
An aboveground tank will be used to contain leachate that is not applied for dust control within 
the MWDU. A description of the leachate tank is contained in Section B.1.b.1. 
 
The final tank configuration will be based on the final design of the MWDU cell. Conceptual 
design drawings are provided in Figures 5 through 9. NNSA/NSO is seeking permit approval 
based on the conceptual design. Subsequent to approval, NNSA/NSO will use a subcontractor 
to design and build the proposed unit. NDEP permit approval is contingent upon review and 
approval of the final construction drawings. 
 
40 CFR 270.16 requirements will be addressed based on the final configuration. 
 

 A written assessment that is reviewed by a registered engineer as to the structural 
integrity and suitability for handling hazardous waste. 

 Dimensions and capacity of the tank. 
 Descriptions of feed systems, safety cutoff, bypass systems, and pressure controls. 
 A diagram of piping, instrumentation, and process flow. 
 Description of materials and equipment used to provide external corrosion protection 

[40 CFR 264.192(a)(3)(ii)]. 
 Detailed description of how the tank will be installed [40 CFR 264.192(b-e)]. 
 Detailed plan and description of how the secondary containment system is designed 

constructed, and operated [40 CFR 264.193(a-f)]. 
 Description of controls and practices to prevent spills and overflows [40 CFR 

264.194(b)]. 
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