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1_ Introduction 

This Closure Plan describes the future activities to d ose the Low-leveJ Ra<f oactive L.iqu·d 
Waste Treatment FaaTJty (RLWTF) at Technical Area (TA)-50 at Los Alamos National 
Laboratory (LANL). The Plan describes actions necessary to dose the existing RLWTF, and 
controls that wm be ·mplemented during and following dosure activities to comply with the 
provisionS' specified ·n Conditions 42 and 43 in the Draft Discharge Permit DP-1132, issued by 
New Mexico Environment Oeparbnent (NMED) (2015). 

Closure activities include the removal of treatment units, support systems, and structures 
comprising the existing RLWTF, thereby removing potential sources of releases of contaminants 
to soil and groundwater. Following completion of dosure activities, the footprint area occupied 
by the current RLWTF will be backfilled to conform to surrounding grades, and revegetated. 
!Following completion of dosure activities, a Closure Rep~rt will be submitted to the NMED for 
review and approval. 

This Closure Plan assumes decommissioning of all RLWfF facilities at the same time. Another 
possibility, however, is that today's RLWfF may be dosed piecemeal by major facility 
component in the years ahead, with closures separated in time for a variety of reasons (e.g., the 
timing of replacement facilities, mission need that outlives facilities, or the Federal funding 
process). In fact, a good example of this has already occurred. The original low-level collection 
system was installed in 1963, was replaced after -20 years of service, and was subsequently 
decommissioned. 
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2. Overview of RLWTF 

The RLWfF is located at TA-50 a ong Pecos Drive on the LANL facifrty. The treatment faa ity 
was designed. oonstructed and commissioned for processing/managing low-level radioactive 
liquid waste streams. The RLWTF has been in operation since 1963. The facility ourrenHy treats 
industrial wastewater. low-level wastewater, and, in a separate treatment system. transura ic 
(TRU) wastewater. • • 

From a process perspective, the RLWfF can be viewed as having three treatment systems: 

• The main treatment process for low-level radioactive wastes consists of influent collection 
and storage, the treatment of low-level RLW. and the discharge of treated water to the 
environment Process steps ind ude treatment with chemicals in a reaction tank. filtration. ion 
exchange, and reverse osmosis. Discharge to the environment is ~a NPDES outfall, solar 
evaporation, or evaporation using natural gas. Two secondary streams are generated by the 
main treatment process, sludge and reverse osmosis concentrate; they are sent to the 
secondary treatment process. 

• Transuranic RLW treatment consists of influent collection and storage, treatment of the 
transuranic RLW , and sludge treatment Treated water is not discharged; it is either sent to 
the secondary treatment process for additional treatment, or is sent to storage tanks in 
Building 50-248 for disposition as bottoms. Sludge from the treatment process is 
concentrated, solidified with cement, and shipped to the Waste Isolation Pilot Plant (WIPP) 
as a solid transuranic waste. 

• The secondary process treats wastes from the primary and transuranic treatment lines. It 
consists of a rotary vacuum filter to treat sludge from main process, secondary reverse 
osmosis to treat RO concentrate from the main process and/or effluent from the transuranic 
process, and a bottoms storage and disposal step. Wastes from the secondary treatment 
process are disposed as low-level radioactive solid waste. 

From a facility perspective, the RLWTF can be viewed as having the following major 
components: 

• The low-level radioactive liquid waste collection system, or RLWCS, which is an 
underground pipeline system that connects the TA50 RLWTF to generator buildings in six 
Technical Areas. The collection system has approximately four miles of underground piping 
and 62 valve stations (also referred to as vaults) . Piping is essentially a pipeline within a 
pipeline. Vaults are equipped with leak detection sensors that are linked electronically to the 
RLWTF control room. 

• The WMRM facility (Waste Management and Risk Mitigation, Building 50-250) , is located 
about 50 meters southeast of Building 50-01 . WMRM houses six influent storage tanks with 
a capacity of 50,000 gallons each. Four of these influent tanks will be held in reserve for use 
in emergency situations; two will be used for day-to-day influent collection and storage. 
WMRM is a steel frame structure designed to withstand seismic, wind , and snow load 
criteria. The concrete basement houses the two influent and four emergency storage tanks, 
and acts as secondary containment. . 
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• Bui ding 50-001 and nearby support facilities, -dh house the primary and secondary 
processes for 1he treatment of low-level radioaoJ:Ne wastes, facility support fund:!ions (such 
as HVAC and compressed air), ohemica1 1abo:r.atories, and personnel offices_ Building 50-
001 has a number of neighboring buildings and structures - duding: 

• Building TA-50-002, influent storage for low-level RLW; 
• Structure TA-50-090, influent storage for low-Seve1 RLW; 
• Building TA-50-248, storage for secondary low-level RLW; and 
• Structure TA-50-257, natural gas-fired bo- er/evaporator_ 

• • 
• Facilities that house the transuranic treatment processes, ·oouding 

• the transuranic RLW collection system, an underground pipe system that 
conveys transuranic RLW from TA55 to TA50; 

• Structure TA-50-066, influent storage for transuranic RLW; 
• Rooms 60 and 60A in Building TA-50-001 , for treatment oftransuranic RLW 

• The Solar Evaporation Tanks, or s rlT, which will be used to evaporate treated low-level 
radioactive liquid wastes. Two tanks are located on this approximately one-acre site, about 
tw<rthirds of a mile from the TA50 RLWTF within Technical Area 52 of LANL Evaporation 
tanks have concrete walls approximately four feet high, and have a double liner with leak 
detection; each tank is approximately 70' x 250' in size, with a usable capacity of about 
380,000 gallons. The pump house has the capability of returning the contents of the tanks to 
the TA50 RLWTF for storage and retreatment, if necessary. Approximately 3500 feet of 
high-density polyethylene {HOPE) transfer piping connect the SET and the TA50 RLWTF. 

The facility perspective may be important from a closure perspective because today's RLWTF 
may be closed piecemeal by major component in the years ahead, with closures separated in 
time for a variety of reasons (e.g., the timing of replacement facilities, mission need that outlives 
some facilities, or the Federal funding process). As an example, the original low-level collection 
system installed in 1963, was replaced after -20 years of service, and subsequently 
decommissioned. 

An aerial view of the RL WTF structures is depicted on Figure 1. The location and generalized 
layout of buildings and structures, and RLWTF treatment units comprising the RLWTF are 
depicted on Figure 2. The inset on Figure 2 provides the general location plan. Building 
identification numbers shown on the figure are truncated; for example, Building 50-001 is 
labeled as 1, Building 50-002, is labeled 2 and so on. 
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2.1 History o f RLWTF Operations 

Construcfion of the rurrent Rad"oactive Uquid Waste Treatment faa ity. at Tedh ·ca Area 50. 
started ·n J ly 1961. It was a replacement for a treatment faci ity that had been located near the 
current - teJsection of Canyon Road and Central avenue ·n tile Los Alamos townsite. 

The original facility had just two buildings, 50-01 and SQ-02. The process. with a capacity of 250 
gallons per minute. consisted of influent storage, chemical precipitation. filtration. and eftluent 
storage. The facility also included, laboratories for chemical and radioactive analys· s of water 
samples. and offices. Treatment started in June 1963. In 1964. the first full year of operations, 
the facility treated 13.6 million gallons of radioactive liquid wastes. (For comparison, the 
RLWTF treated 0.8 million gallon in 2014.) 

In the 52 RLW years since treatment began, a number of facility additions and process 
modifications and improvements have been installed at the facility. Table 1 presents a 
chronology of major RLWTF activities, facility and process additions, and modifications and 
improvements. All such modifications and improverqents were completed in support of RLW 
treatment operations. Some of these are discussed In the following paragraphs. 

• NPDES compliance (1978): The U.S. Environmental Protection Agency was created in 
1970, and surface water regulations soon followed. LANL received its first NPDES Permit in 
1974 from the Army Corps of Engineers; the permit included only sanitary outfalls. LANL 
received its second NPDES Permit four years later from the EPA; this permit created 
effluent limits for all lANL outfalls, including Outfall OS1 from the RLWTF. 

• Treatment of transuranic RLW (1979): Processing formerly performed at TA21 was 
relocated to TASS beginning in 1977. In order to treat transuranic wastes from the new 
facility, underground transfer lines were installed between TASS and the RLWTF, influent 
tanks were constructed (WM66), and treatment equipment was installed in Room 60. First 
Room 60 treatment of transuranic wastes occurred in July 1979. 

• New collection system (1983): The original collection system for radioactive liquid waste 
was constructed under specifications for sanitary waste systems. Pipes were vitrified clay 
pipe with asphalted joints and, for road crossings, cast iron pipe. This original system was 
replaced by the current system in 1983. The current collection system is a double-walled, 
pipeline within a pipeline. Primary piping is six- or eight-inch-diameter polyethylene encased 
within 10- or 12-inch polyethylene secondary piping. The primary piping transitions to 
stainless steel in each of the 62 underground valve stations (also referred to as vaults), then 
back to polyethylene. Vaults are equipped with leak detection sensors that are linked 
electronically to the RLWTF control room. The majority of these original collection system 
piping was decommissioned and removed in 197S, when excavated soils were 
characterized for radioactive constituents and remediated. 

• Sanitary waste treatment: A septic system was installed at TASO in 1964 at the south end of 
the RLWTF. The septic system consisted of a line from Building S0-1 that discharged to a 
manhole (structure S0-9) and then to a septic tank (structure S0-10). The effluent line from 
the tank tied to a distribution box (structure S0-11), which discharged to four parallel 
perforated pipes traversing a leach field. This septic system was removed in 1983 after the 
RLWTF had been connected to the sewage treatment facility constructed at TA46. 
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• Membrane treatment processes (1999): The two-step treatment process (chenfca1 
precipitation fo lowed by filtration) was unable to meet new. reduced efftuent DOE · its for 
racf oactivity · n treated water. In order to achieve compliance. major process modifications 
were installed beginning ·n1996 in k'eatment rooms at the east end of the RLWTE Post
filtration treatment units that emp oyed membrane sepaJation technology were "nstalled ·n 
these rooms. The additional treatment steps, ultfafiltration to remove sma1Jer particles and 
reverse osmosis to remove much of the dissolved radioactivity. were placed into service ·n 
1999. 

• Improved and emergency influent storage {2010}: Building 50-250, the Waste Management 
and Risk Mitigation (WMRM) facility, is located about 50 meters southeast of Building 50-01. 
WMRM houses six influent storage tanks with a capacity of 50,000 gallons each. It is 
planned that two of these will be used as influent tanks, and that four will be held in reserve 
for use in emergency situations. The two daily-use influent tankswill replace existing in
ground tanks that have been in service since 1963. 

• Solar Evaporatio~ (2012): Open tanks for solar evaporation of treated water have been 
constructed on a site about two-thirds of a mile from the TA50 RLWTF withi~ Technical Area 
52 of LANL The SET has two identical evaporation tanks and a pump house. Each tank 
has concrete walls approximately four feet high, and a double liner with leak detection. Each 
is approximately 70' x 250' in size, with a usable capacity of about 380,000 gallons. 
Approximately 3500 feet of high-density polyethylene (HOPE) transfer piping connect the 
SET and the TA50 RLWTF. 

Continued use of the existing RLWTF for the collection, storage, and treatment of RLW is 
expected until replacement facilities are available. A new treatment facility for low-level RLW is 
currently under construction to the immediate west of the existing RLWTF. And new facility is 
being designed for the treatment of transuranic RLW, to replace the current Room 60 
operations. The new transuranic facility will be located about 50 feet from the southeast edge of 
the existing RLWTF. 
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2.2 Exis ting Low-Level RLW Collection and Treabnent System 

2.2.1 Low-Level RLW Collection System 

The RLWCS at LANL consists of approximately four miles of umleJground. double-walled 
p·ping. Primary piping consists of 6- or 8-indrdiameter polyethyJene encased within 10- or 12-
·nolH:Iiameter polyethylene secondary piping. Where the RlWCS piping passes under 
undeJground utilities. a minimum d earance (typically 24 ·nohes) is maintained between RLWCS 
pip·ng and other undeJground utilities. Wher~ RLWCS p·p-ng passes under roadways, piping is 
installed inside a concrete pipe trench or encased in concrete at sufficient depth to protect the 
piping from damage from surface vehide loads. 

There are 62 underground valve stations (aooess vaults) along the four miles of piping. In each 
vault, primary piping transitions to stainless steel upon entering the vault, then transitions back 
to polyethylene piping when leaving the vault Vaults are equipped with leak detection sensors 
that are linked electronically to th~ RLWTF control room. Figure depicts a typical low-level ~LW 
collection system pipe trench and valve station. 

2.2.2 Low-Level RLW Influent Storage 

Influent low-level RLW streams currently flow from vault WM-72 through an underground, 
double-walled pipe, into influent storage tanks in Structure 50-002, an underground concrete 
structure. Four water storage tanks and a pumping station are associated with this structure. 
Two of the tanks, one with a capacity of 75,000 gal (75K Tank) and the other with a capacity of 
17,000 gallons (17K Tank), are used to hold untreated low-level RLW influent streams. Influent 
is fed from these tanks to the low-level treatment process in Building 50-001 via another 
underground, double-walled pipe. 

2.2.3 low-Level RLW Treatment Process 

The main treatment process includes clarification, filtration, ion exchange (IX) . reverse osmosis 
(RO), and discharge or evaporation of treated water. Two secondary streams are generated by 
the main treatment process: sludge, and RO concentrate. Table 2 provides a summary of the 
principal structures, individual RLW treatment units, and associated components. 

Building TA-50-250, the Waste Management/Risk Mitigation (WMRM) facility, was completed in 
2010. It houses two 50,000-gallon storage tanks to accommodate daily use for receipt and 
storage of influent that will be processed at RLWTF and includes four additional50,000-gallon 
tanks to provide off-normal influent storage capability in the event of off-normal conditions, 
including unavailability of the RLWTF. This facility is not currently in use. 

Primary RO-treated water is currently routed to one of the two 20,000-gallon effluent holding 
tanks (North and South Frac tanks) in Room 34B of Building 50-001. The two frac tanks are 
horizontal carbon steel tanks. At the present time, treated liquid waste from the frac tanks is 
conveyed to an effluent evaporator in Structure 50-257 where the liquid is evaporated using 
natural gas. 

As an alternative to evaporation, treated water that meets NPDES and DOE discharge 
standards can be discharged to the environment through permitted Outfall 051 in Mortandad 
Canyon. Treated water is pumped to the outfall through approximately 1,400 feet of three-inch
diameter, carbon steel pipe. 
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A third disobmge alema1iive has been consbud:ed. T~eated iquid waste sbeams from DE Fr.ac 
tanks can "nstead be routedfconveyed to either: the Solar Evaporator Treatment {SET) system_ 
The SET system consists of two open. ined tanks located on a site of approximately 1 acre. 
about two-thims of a mile from DE TA-50 RlWTF within TA-52 of lANL As with the WMRM 
Facility. DE solar evaporation ta ks are not currenUy ·n use. 

Tab e 3 provides ·nformation on DE historic waste streams handled ·n eadh of the l l RlW 
treatment units and DE ll RlW co Jection system . 

• 

2.3 TRU RLW Collection and Treatment System 

2.3.1 TRU RlW Collection System 

The Transuranic Radioactive liquid Waste Collection Syste"' (TRU RlWCS) is comprised of 
thrJe underground, double-walled transfer piping systems: one for conveying acid waste. one 
for caustic waste. and one spare pipe. 

Underground piping is double-wall construction with the interior pipe sizes ranging from 1% 
inches to 2 inches. and the pipe materials consist of either stainless steel (for the acid waste 
stream) or thermoplastic material. The piping is encased where it passes below Pecos Drive 
and is positioned at sufficient depth to protect it from damage by surface vehide loads. The 
outer pipe of each line is connected to a drip tray located inside the WM-201 vault such that a 
leak of the inner pipe drains to a sump inside the WM-201 vault. 

The valve station structure located in vault WM-201 (structure TA-50-201) is used to isolate the 
downstream TRU Influent Storage System from the upstream discharge sources at TA-55. 
Piping inside the WM-201 vault is single-wall construction. Should there be a leak inside the 
WM-201 vault, it also drains into the sump in the vault. The WM-201 vault is approximately 1.5 
meters (5 feet) below grade and serves as secondary confinement. 

2.3.2 TRU Influent Storage System 

The TRU Influent Storage System consists of an acid influent waste stream storage tank, 
caustic influent waste stream storage tank, and corresponding transfer/recirculation pumps and 
piping located in vault WM-66 (Structure TA-50-66). Piping components include double-walled 
transfer pipes, one for acid waste streams and one for caustic waste streams, which are used to 
transfer TRU-RLW influent streams from vault WM-66 to Tank TK-1 in Building TA-50-01 , Room 
60/60A, for treatment. Both the acid and caustic influent storage tanks are cylindrical in shape 
and have conical-shaped bottoms. 

The initial TRU RLW influent storage tanks and conveyance piping systems to the TRU 
processing units in Building 50-001were installed in 1979. The caustic influent tank was 
replaced in 1983 and again in 2007; the acid influent tank was replaced in 1995. 

2.3.3 Existing Transuranic RLW Treatment Process 

The TRU RLW treatment process consists of 13 individual vessels having a combined total 
capacity of approximately 14,200 gallons. Table 4 provides a summary of the individual TRU 
RLW treatment units contained in the existing RLWTF. 
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Acid wastes are nemra ized using sodi m hydroxide; caustic wastes is treated - e to 
adjust a1ka1inity. Sludge is generated by these treatment steps_ Treated bansur.mic RLW is 
pumped from Room 60 to the ow-level Secondary Treaknent Plant for additiona prooess·ng 
{e.g .• secondary RO). TRU sludge is sofJdified ·n 551Ja11on drums using cement After curing. 
drums are stored to await shipment to and disposal at the Waste Isolation Pi1ot PJant (WIPP) as 
a solid TRU waste form {cement mono ith). 

Table 5 provides information on the historic waste streams handled in each of TRU RLW 
treatment unit and TRU RLW collection system_ 

2.4 Chemicals Used in RLWTF Treabnent Processes 

Various chemicals are used at the RLWTF: 

• Bulk prohess chemicals used for the treatment of RLW ; 
• Laboratory chemicals used for analysis-related activities; and 
• Ancillary chemicals used for maintenance and general facility operations. 

Bulk chemicals include gases (e.g., argon and P-10, a methane-argon mixture), liquids, and 
powders/solids (e.g., cement used for the solidification of TRU RLW treatment-derived sludge, 
perlite, and magnesium sulfate heptahydrate [Epsom salt]). Liquid chemicals include sodium 
hydroxide for neutralization, sodium permanganate for influent oxidation, sodium silicate as 
cement wetting agent, and sulfuric acid for pH adjustment. 

Most of the chemicals used at the RLWTF are found in the low-level treatment areas and 
processes. Depending on the type and form of chemical, bulk chemicals are stored in tanks, 
refrigerated tanks (argon), 55-gallon drums, bags (50-lb or 100-lb bulk),and cylinders (gases). 

In addition to bulk chemicals, small quantities of chemicals, typically contained in 5-gallon or 
smaller containers, are used in the analytical chemistry laboratories that support the RLW 
treatment process. These chemicals are handled and used in accordance with consensus 
industry standards. 



ENV -D0-15-0356 ENCLOSURE 1 LA-UR-15-29237 

3_ C osure Objectives and Approach 

A principal objective of final dosure of the RLWTF facility is to acoomp -sh a dean dosure 
erein a J RLWTF treabnent units and ancillary components, faality and process systems. 

building struorures, and other aboveground and underground structures associated with the 
current RLWTF wm be removed and the site regraded and restored for unrestricted use_ 

• 
Closure activities will be completed in accordance with requirements contained -n the 
Comp iance Order on Consent {March 1, 2005) (Consent Order) entered -nto between the New 

exico Environment Department and the Permittees pursuant to the New Mexico Hazardous 
Waste Ad, NMSA 1978, §744-10 and the New Mexico Solid Waste Ad., NMSA 1978,§74-9-
36(0)_ 

3.1 Closure Approach 

Closure activities at the RLWTF will include the following: 

• Remove process liquids and solids (sludge) from treatment and storage units; 
• Remove unused chemicals; 
• Decontaminate, demolish, and remove existing individual treatment units and ancillary 

components, including piping, pumps, and tanks; 
• Remove balance of plant units such as air compressors, the heating system, and 

industrial water supply; 
• Raze aboveground structures and exhume below~grade utilities (natural gas, water, 

sewage); 
• Verify that the closure performance requirements have been achieved; 
• and conduct post-closure monitoring until released by the NMED_ 

Final closure activities will be conducted in a manner that protects human health and the 
environment. Measures will be used to control, minimize, or eliminate release of radionuclide or 
chemical constituents and contaminated runoff to the ground or surface waters or to the 
atmosphere. Radioactive, non-radioactive, and debris/demolition wastes generated during 
closure activities will be managed and disposed in accordance with state, and federal regulatory 
requirements. 

3.2 Closure Completion Standard 

Closure of the RLWTF will be deemed complete when: 1) existing RLWTF treatment units, 
systems, structures, surfaces, and equipment have been removed and/or decontaminated and 
properly disposed; and 2) final documentation certifying closure of the RLWTF and ancillary 
associated components has been submitted to, and approved by, the NMED. 
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4_ Closure of Individual Units and Systems 

4.1 Closure Procedure for LL RLW and TRU RLW Collection and 
Treabnent/Storage Unils and Systems 

LA-UR-15-29237 

The following sections describe the general procedures to be followed during dosure of 
individual units. systems and structures present at the RLWTF. Ta"ble 6 provides a listing of the 
individual Ll RLW treatment units and systems to be closed, along with a summary of the 
d osure activities to be undertaken to d ose and remove each unit Table 7 provides details 
pertaining to the treatment/storage capacity and construction of the individual treatment units in 
the RLWTF facility. Table 8 provides a listing of all the individual TRU RLWtreatment units and 
systems to be d osed, along with a summary of the closure activities applicable to each. Table 9 
lists the remaining balance of plant features (process systems and utilities) that will be dosed 
and removed. I 

4.1.1 Removal of Containerized Chemicals/Waste Materials 

Containers holding process chemicals or miscellaneous waste materials (e.g .• liquid or solid 
wastes) will be removed. Depending upon their size, the containers will be removed with a 
forklift, container dollies, air pallets, or manually. Containers will be placed on flatbed trucks, 
trailers, or other appropriate vehicles for transport from each structure/room. Approved 
containers holding radioactive waste will be moved to a permitted on-site storage unit or 
transported to a permitted off-site treatment, storage, or disposal facility. Appropriate shipping 
documentation will be prepared to accompany the waste containers during their transport and 
off-site disposal. 

4.1 .2 Structural Assessments 

A structural assessment will be conducted to observe and document the starting physical 
conditions of the rooms or structures housing closed units. The assessment will include 
inspecting floors, walls and ceilings, and entrance/exit aprons or ramps for portions of above
ground structures. Photographs will be taken and archived to document existing conditions. The 
perimeter and the floor of each room will be examined for cracks or conditions that indicate a 
potential for, or evidence of an actual, prior release of constituents. The characterization 
program (e.g., radionuclide and chemical screening or sampling and analysis) may be modified 
as appropriate to reflect the results of the structural/visual assessment. 

4.1.3 Preparatory Work 

Each unit/system will be isolated and/or de-energized as appropriate prior to removal. Valves 
will be closed and, if not permanently sealed, a lock out/tag out system will be used as 
appropriate. Initial survey and sampling activities and radiological screening may be conducted 
to guide decontamination and closure activities and to identify potential waste dispositioning 
options. 

4.1.4 Removal of Solids and liquids from Individual Units 

Removal of sludge and liquids from individual LL RLW and TRU RLW treatment units will be 
accomplished following the applicable LANL Detailed Operating Procedures (DOP) in effect at 
the time of final closure. An overview of the removal activities that will be undertaken, in the 
context of current LANL procedures, is summarized below. 

--I 
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• Liquids -u be removed from the tanks or vessels either: (1) -n aooordance - the 
current unit OOPs or (2) us-ng a portab1e pump and hoses to evacuate the iq ids -nto a 
portable collection tank. Removed iqu-ds wi be routed to the replacement RLWJF for 
treatment; 

• SofJds (sludge), if present. Will be removed from the tank or vessel either: (1) -n 
acooJdance with current unit OOPs or (2) us-ng one or more appropriate methods to 
evacuate the sludge materials -nto a portable collection tank.. Removed sludge -I be 
routed to the appropriate sludge treatment/process u it(s) · n the replacement RlwrF for 
processing and/or packaged, labeled, and manifested for subsequent transport offsfte for 
disposal; • • 

liquid and solid removal activities will be performed by peiSOnnel wearing peiSOnal protective 
equipment (PPE). Radiological data for the associated treatment units, piping, and other 
equipment will be used to select the appropriate PPE A LANL Radiation Work Permit (RWP), if 
required, and a L.ANllntegrated W ork Document (IWD) will be developed and used in 
combination with the applicable L.ANL OOP to guide these activities. 

The actions required, arJ estimated durations, for completing removal of the vario~s ll RLW 
and TRU RLW treatment units {including evacuation of liquids and solids from the individual 
treatment units) are presented in Table 6 and Table 8. Further details regarding the schedule for 
completing final closure of individual RLWTF treatment units, and the RLWTF as a whole, are 
provided in Section 0 below. 

4.1.5 Decontamination 

Equipment that may be used to decontaminate tanks and vessels, may include, but not be 
limited to: 

• Remote insertable, rotatable mechanism, positioning/mast tool delivery arm, possibly 
including a high-pressure hose/nozzle system; 

• Portable high-pressure washer; 
• Sluicer unit, folding arm, sluicing end effectors, sluicer nozzle, and submersible pumps; 
• Video cameras to monitor the effectiveness of washing; 
• "Baker" tank(s); 
• Concrete scabbling devices; 
• Sponge media blasting equipment and blasting materials; and 
• Radio decontamination solutions. 

For emptying sludge and washing one or more larger size tanks (e.g. , TK-8, TK-9, or a bottoms 
storage tank in Building 50-248), a remote mechanism containing a rotating, high-pressure 
water jet/nozzle system, a mast tool delivery system/arm, or other similar system may be 
deployed either through the top of the tank or through an access hole cut into the side of the 
tank. In such a case, a high-pressure hose, sluicer, and/or one or more submersible 
recirculation pumps may be used to complete removal of sludge materials from the tank bottom 
and adjacent floor/wall joint areas. Sluicer and pump systems employed in this fashion may use 
submersible pumps to supply excess, dilute tank liquids to wash the internal tank surfaces. This 
method recycles the tank liquid and avoids adding to the waste volume. Under such a tank 
decontamination scenario, the tank liquid level during most of the washing activities may be kept 
at a nominal minimal level (e.g., minimum depth of between approximately 30 em (12 inches) to 
61 em (24 inches) to ensure uninterrupted sluicing/washing operations. 



... 
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As d"'-Jsoossed - Section 0, specific decontamination acllliWiies ~11 be performed by peiSonne1 
wearii g appropriate PPE Radiologica: data for the associated trea1ment units, pip"ng. and other 
eq ·pment · J be used to select appropriiate PPE A lANl RWP. if req ired, and an IWD will be 
de eloped and used ·n combination with the applicall e LANL DOP to guide these activities. 

Tab e 6 and Table 8 summarize decontamination methods and procedures that may be used for 
decontaminating individual ll RLW and TRU RLW treatment units. 

4.1.6 Radiological Surveys 

-Radio ogical surveying and sampling to support'O'Iosure wiiJ be done in acoordance with existing 
LANL facility radiation survey plans and procedures. Radiological Control Technicians will 
perfonn routine radiation surveys for release of personnel and equipment and general 
radiological oversight for closure activities. Additional radio ogical surveys (direct radiological 
surveying and dose measurements, and smear samples) will be perfonned following 
decontamination efforts, to evaluate the effectiveness of decontamination. The results of 
radiation surveys will be used to support the waste management practices. If practical, 
radiological release surveys may be donducted on items that may be made available for reuse. I 
Any items or system that cannot be rJieased for reuse will be packaged, labeled, properly 
manifested, and transported offsite for disposal at an appropriate facility_ 

4.1.7 Fixative or Paint 

Following decontamination of a tank or a vessel, a radionuclide fixative or suitable (e .g., epoxy} 
paint may be applied to the interior walls and floor of those treatment units/vessels that: ( 1) were 
used to store influent; or (2) were used for main (primary) treatment of TRU RLW streams. 
Application of the fixative is intended to prevent or minimize potential airborne release of 
radionuclides during activities such as demolition/size-reduction required to assist in minimizing 
potential exposure to workers, the public, and the environment 

The condition of the fixatives applied to CL -1 , CL -2, and the Gravity Filter during the prior 
stabilization activities (LANL 2015) will be visually inspected. If the fixative in those vessels is 
determined to have significantly deteriorated, additional fixative may be applied prior to 
removing the clarifiers and Gravity Filter during closure. 

4.1.8 Removal of Conveyance Piping 

Piping associated with the RLWTF units and interconnected piping extending between the units 
comprising the RLWTF facility will be removed, decontaminated if practical and appropriate, and 
disposed of offsite. Influent conveyance or discharge piping connected to each unit will be 
removed as part of closure of each unit; some sections of pipe between existing pipe joints may 
be removed in conjunction with removal of individual treatment vessels/units or may be removed 
if necessary by making a cut in the piping. In the latter case, valves in the pipe system 
encompassing the pipe section to be cut will first be closed to isolate the pipe section and any 
free liquid present in the pipe section will be drained and collected using a portable pump 
attached via tubing to an appropriate control valve system or by creating a small penetration in 
the bottom of the pipe section to allow the liquid to be drained and collected into a sealable 
collection vessel. Other sections of pipe may be temporarily left in place pending removal of 
other units. In all cases, ends of any pipe sections left in place (e.g., at pipe joints/pipe 
junctures) or at pipe cut locations will be capped or flanged using a blind flange, or, where 
necessary, a plug, molded rubber seal , and/or isolation gasket and fitted end cap. All sections of 
piping will be removed once all connected vessels/units have been removed. 
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p ·pe remova1ffree iq - evaruation activities 1 be performed by pezsome1 wearing 
appropriate PPE. Radiologica1 data for the associated treatment: units. piping. and other 
equipment wi be used to detennine approaches for p"pingltliquids remova1 and cappingfftanging 
of pipe sections and for selecting appropriate PPE A LANL RWP and IWD ·u be developed 
and used as appropriate to g ide these activities. 

4.1.9 Removal of Units and Associated Components 

Fo lowing decontamination. units and their associated components Will be removed. Depending 
on the size of the items (support pedestal, pan, palette, etc.) removal may ·ndude use of an 
excavator, forklift! container dollies. or other equipment. It is expected that: temoval methods -
mimic those used to originally place them into each room_ Section room walls or ce"Jing may be 
removed as necessary, however the integrity of the remaining structure must be maintained, or 
the entire structure will be removed, along with the unit. 

larger units may require size-reduction to meet transportation or disposal requirements. 
Specific methods used for size-reducing individual tanks or vessels, will depend on the 
composition and size of the item_ Table 7 provides a summary o1j the characteristics of the 
variou~ individual tanks and vessels comprising the LL RLW and TRU RLW treatment units. 
Equipment that might be used typically includes a diamond wire saw cutting system, metal saw, 
pipe cutter, or jackhammer. 

The original (1963) clarifiers and gravity filter, which provide structural support for the RLWTF, 
will be size-reduced in place as will be other units. Additional measures may have to be taken 
for these units, however, in order to assure building structural safety while during cut-up and 
removaL 

Removal of larger underground concrete structures such as the 75K Tank or the N25K and 
S25K Tanks in Structure 50-002 may involve partial demolition/segmentation of the tanks 
structures in place. In such instances, an excavator or backhoe with appropriate attachments 
(e.g., buckets, demolition shears) will be used to breakup and segregate material. If necessary, 
a Brokk® demolition/crusher unit or similar limited access demolition machine may be utilized to 
accomplish this task. 

Removed tanks, vessels, components, and demolition debris will be segregated and placed into 
segregated waste staging areas. All waste material will be properly characterized, packaged, 
labeled, manifested, and transported offsite for disposal. 
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4.2 Grouping of Individual Units a d Systems 

4.2.1 LL RLW Units and Systems 

LA-UR-15-29237 

The ll RLW col1ection system componen1s. ·ndiv"dua'l LL RLW treatment units. associated 
anciJJary componen1s to be d osed are isted ·n Ta'll e 6. To facilitate closure and sabedu1ing the 
individual units are grouped into categories or systems which will be dosed together. For the ll 
RLW these categories or systems "ndude: 

• LLRLW Collection 
• Influent Storage 
• Main Treatment (Clarify) 
• Main Treatment {IX\RO) 
• Main Treatment (Filter) 
• Main Treatment {Tanks) 
• Secondary Reverse Osmosis 
• Clean-in Pl~ce System 
• Effluent Storage 
• Effluent Mechanical Evaporation 
• TankFarm 
• Solar evaporation tanks 
• Canyon discharge piping and NPDES outfall 051 

These groups may not necessarily be closed in sequence, but a basic objective will be to 
facilitate waste management for similar waste streams that are to be remediated together. A 
summary of the actions required to complete closure of the individual ll RLW treatment units, 
and closure duration estimates for completing closure of each group of units are presented in 
Table 6. Detailed descriptions of the capacity and construction of each individual a treatment 
unit (e.g. , tank or vessel) are provided in Table 7. 

4.2.2 TRU RLW Units and Systems 

The TRU RLW collection system components, individual treatment units, and associated 
ancillary components to be closed are listed in Table 8. The individual units were grouped into 
categories which may be closed together to best facilitate closure. For the TRU RLW these 
categories include: 

• TRU RLW Collection 
• TRU Influent Storage 
• TRU Treatment 
• TRU Sludge 
• TRU Effluent 

These groups may not necessarily be closed in sequence, but a basic objective will be to 
facilitate waste management for similar waste streams that are to be remediated together. 
Description of the individual unit's capacity and construction material are included in Table 7. A 
summary of the actions required to complete closure of the individual TRU RLW treatment units, 
and closure duration estimates for completing closure of each group of units are presented in 
Table 8. 
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4.2.3 Removal of Balance of Plant Facilities and Structures 

Fo owing remova of the "ndividual treatment system units remai -ng facifity and process 
systems (e.g .• - lfrastrudure. SCADA systems. natural gas system mm;pooenls. utiJities. etc.) 
will be dosed and removed. Once all such systems have been removed. the principa1 building 
and oller major structures (e.g .• concrete vaults hoJdi:ng tanks) -J be demorshed and 
removed. Table 9 identifies the facilities and support systems addressed as part of these 
balance of plant d osure activities and provides estimated durations for dosing these systems 
and for subsequenHy demolishing and removing principal structures. The balance of plant 
systems are grouped · nto categories to better facilitate description of. and preliminary 

• sequencing of activities for dosing these various systems. The general categories of the 
balance of plant systems to be d osed are as follows: 

• Processing support 
• Infrastructure 
• Utilities 
• Building components and structures (i.e .• the principal structures to be removed 

following removal of facility-wide and p~ocess systems) 
• Stormwater systems 

The various facility-wide and process systems will be closed once individual treatment units are 
decontaminated and removed and a structural assessment completed of the structure that 
housed these units. The facility and process systems exist across the RLWTF and will be closed 
in a generally sequential order; however, the specific order of systems closed might be adjusted 
between categories or within a particular group. For example. the schedule {see Section 0) for 
closing and removing specific utilities might be staggered or delayed to allow for extended use 
for some utilities during a portion of the (subsequent) demolish/remove structures phase. It is 
projected that closure of all such systems and demolition and removal of all structures will be 
accomplished within about 420 days, with most of the removal of facility/process systems 
accomplished during the first 120 days and demolition and removal of principal structures 
completed within the last 300 days of that period. 

Closure of these facility and process systems follows a similar approach as the individual 
treatment units. Systems will be isolated, drained or de energized as needed. Systems and 
equipment that may be reused or are sent for disposal as industrial waste would require 
radiological release surveys, and possibly decontamination. Material packaged and sent for 
disposal as LLRW or TRU waste, where applicable, may not require decontamination or 
radiological surveys. 

Demolition and removal of principal building structures and other structures will be 
accomplished using excavators or backhoe fitted with appropriate attachments (e.g., buckets, 
demolition shears). As described previously, a Brokk® demolition/crusher unit or similar limited 
access demolition machine may be util ized to accomplish removal of some portions of building 
structures if necessary. 

As above, these removal activities will be performed by personnel wearing appropriate PPE. 
Radiological data for the associated treatment units, piping, and other equipment will be used to 
select appropriate PPE. A LANL RWP and an IWD will be developed and used in combination 
with the applicable LANL DOP to guide these activities. 
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4.2.4 Processing of Demo ilion MaterialsfOebris 

Removed sections of bu-kfng structures and components wi1J be placed - to sepamte contra Jed 
staging areas onsite for subsequent processing. Waste will be segregated - to U1e fa lowing: 

• Uncontaminated bulk material or debris 
• Potentially c:hem·ca Jy ·mpacted material or debris 
• Radiologically contaminated material or debris 
• TRU waste 

The demolition materials will be segregated according to structure/rna erial type sfte and based 
on the resulls ot (1) history of prior use of the portion of the structure demolished; and (2) 
results of radiological surveying/swipe samples collected for surfaces of the structures. As 
required, additional sampling will be conducted during processing of the removed demolition 
materials to confirm the most appropriate mode of final waste disposition. 

Once the disposal requirements and modes are confirmed for materials, and debris, "clean .. 
lllaterials and debris will be loaded into bulk waste transpo~ trucks fitted with proper tarp covers 
or following size reduction placed into DOT -approved waste shipping containers as required and 
the containers .• labeled, manifested and loaded on flatbed trucks, trailers, or other appropriate 
vehicles for transport and off-site disposal. Low-level and TRU wastes will be packaged 
appropriately and staged for shipment to a facility licensed to dispose of such wastes following 
DOT and marking, labeling, manifesting, and shipping requirements. 

4.2.5 Evaluation of Subgrade Conditions 

After the removal of the major structures and units the foundation soils, surface or subsurface 
materials will be sampled to assess the possible residual chemical or radiological constituent 
concentrations above regulatory and risk-based limits and concentrations that are protective of 
ground water. NMED requirements for site assessment and verification and confirmation 
sampling will be followed. This activity is further described in Section 0 below. 
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5_ Other Site Closure Activfties 

5_1 Surface Water and Groundwater Contro s 

During removal of treatment tanks and vessels and demolition of the principal structures. 
erosion control features will be installed around the perimeter of the working areas to contain 
runoff and migration of {potentially contaminated) sediments from the working areas and to 
m·nimize potential erosion of the ground surface from such runoff. Run-on controls will also be 
established as necessary to manage slormwater during closure. 

Provisions will be taken during closure activities to prevent possible failures of temporarily 
stored waste containers (e.g., extreme weather changes). Such provisions will include 
management of the containers under a covered area or within an existing structure or the use of 
a temporary enclosure, or o~er appropriate controls as necessary. 1 

Closur~enerated wastes will be stored in appropriate containers within the facility. Storage 
vessels used to accumulate soil or liquid wastes will be appropriately containerized in 
accordance with regulatory requirements and applicable LANL procedures. Waste managed 
onsite will include the following controls as applicable: 

• Wastes generated will be managed in containers within the facility; 
• Containers will be compatible with the waste and the containers will remain closed 

unless being filled; 
• Containers will be labeled to identifying the waste by type (e.g., radioactive or non

radioactive); and 
• Spill control equipment will be provided adjacent to the container storage area(s). 

5.2 Site Investigation/Characterization 

The investigation, characterization, cleanup and corrective action requirements for potential 
releases of contaminants into soil, groundwater and other environmental media from "solid 
waste management units" (SWMUs) and "areas of concern" (AOCs) associated with the Facility 
and contained within the Consent Order entered into between the NMED and the Permittees 
pursuant to the New Mexico Hazardous Waste Act, NMSA 1978, §74-4-10 and the New Mexico 
Solid Waste Act, NMSA 1978,§74-9-36(0) shall be governed by the Consent Order. The 
investigation, characterization, cleanup and corrective action of any future SWMUs and AOCs 
associated with the Facility shall be conducted solely under the Consent Order and not under 
this Permit until termination of the Consent Order. No activities required under this Permit shall 
conflict with or duplicate activities required for SWMUs and AOCs identified under the Consent 
Order. Permittees shall provide information regarding which units and systems are covered by 
the Consent Order in the submittals required by Conditions VI.D.41 and VI.D.42 of this permit, 
along with a description of the investigation and characterization that will occur under the 
Consent Order for each unit and system. 
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5.3 Decontamination ethods 

· l eq ipment used during d osure will be decontaminated and r.m·o1ogica1ly released ·n 
aooomance wiH1 a;pp icable LANL procedures. Where praoticat, vo umetric release surveys as 
detailed ·n MARSAME may be used to support release. Any equipment, item or structure which 
ca not be decontaminated, or radiologically released will be packaged as waste and sent for 
disposat 

Portable berms or other such devices (e.g., membrane-wrapped hay bales, existing secondary 
containment) will be used to collect exoess wash w~ter derived from decontamination activities . 
Deconltamination waste will be collected managed and segregated characterized in the same 
manner as dosure waste. Based on the results of the analysis, the decontamination waste will 
be managed as low-level radioactive, non-hazardous, or TRU waste. 

Decontamination of Equipment 

Existing RLWTF equipment which is eligible for reuse may also be deoonltaminated and 
radiologically released. Operating machi~ery, equipment, tools and reusable sampling 
equipment, that is not sensitive to water intrusion, may be decontaminated by pressure washing 
or steam deaning with a solution consisting of a surfactant detergent (e.g., Alconox®) or a 
decontamination solution (e.g ., Radiacwash) and water mixed in accordanoe with the 
manufacturer's recommendations. Portable berms, or other such devices (e .g., absorbent 
socks, plastic sheeting, wading pools, existing secondary containment), will be used collect all 
wash water and provide containment during the decontamination prooess. 

Equipment that is sensitive to water intrusion, e.g., electronic devices, some tools, will be 
decontaminated by washing using a wipe-down method with a solution consisting of a surfactant 
detergent or decontamination solution and water mixed in accordance with the manufacturer's 
recommendations. Quantities of wash solution used will be minimized by using buckets, spray 
bottles, or other types of containers. Cleaning cloths, or other absorbent cleaning devioes, will 
not be reused to wipe down the equipment after being wetted in the wash solution or after 
spraying solution onto the equipment. 

Decontamination of Structures 

Decontaminating the interior structure may be accomplished using high-pressure washing, 
sponge media blasting , sluicing, scabbling (e.g., of a portion of the interior walls of a concrete 
treatment unit or secondary concrete containment structure), or similar processes. All 
decontamination waste, e.g., water and debris will be contained and properly characterized for 
disposal. Structures will be radiological surveyed and released in accordance with applicable 
LANL procedures. Structures and related equipment that are radiologically released will be 
considered industrial wastes. Any structure that is not radiologically released may be 
demolished and sent for disposal as LLRW or TRU waste. 

Subgrade Conditions Assessment and Excavation 

The foundation (subgrade) soils beneath the removed structures will be sampled to identify 
residual contamination in soils. Samples will be collected of the subgrade soils in accordance 
with requirements specified in a Sampling and Analysis Plan (See Section 0) and may include 
sampling in areas considered most susceptible for exhibiting residual contamination. If deemed 
appropriate at the time of the sampling assessment, soil samples may be collected from other 
locations exhibiting visible soil staining or at suspected or known locations of past spills (based 
on facility operational records) and submitted for laboratory analysis. 
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If soil ·s confirmed as being rad-o ogica1Jy ·mpad:ed or exhibiting hazardous oons'I!OOent 
oonoenb'ations above regulatory or risk-based •imits · · 1 be removed and oontaine:rired. 
labeled. and properly manifested pending its final transport and disposal at an appropriate off
site disposa facility. The facility footprint ·u be radiological surveyed following remova1 of the 
"dentified residual oontam"nation and be released in accordance with ap;p ·cabJe DOE and LANL 
procedures. 

5.4 Site ReclamaUon 

Upon completion of the removal of systems. structures or contaminated subgrade so·Js. the 
footprint area formerly occupied by the current RLWfF will be regraded to conform with the 
surrounding natural site grade and conditions and minimize water run-on and run-off. Soil will be 
placed backfilled and compacted as engineered fill. 

Depending on the desired end use. specific regraded areas will then either receive a layer of 
topsoil an~ the area will be reseeded with native plant species seeds to promote vegetation 
growth, or, the area may be regraded to appropriate engineered specifications to accommodate 
Mure facility use. 

5.5 Post.:.closure Monitoring, Maintenance and Repair, and Controls 

Final closure of the RLWfF will result in the complete removal of all existing LL RLW and TRU 
RLW treatment units, process systems and structures comprising the existing RLWfF. 
Additionally, potential residual contamination in subgrade soils underlying the removed RLWfF 
structures will be characterized and assessed in accordance with requirements established 
under the Consent Order (See Section 5.2.) Corrective actions for soils exhibiting radiological 
and/or chemical constituents at concentrations above regulatory and risk-based limits and/or 
concentrations that are protective of ground water will be established in accordance with the 
consent Order and DOE Order 458.1. 

Implementation of the final closure activities will effectively remove all sources of potential 
radiological or chemical constituents to air, soil and groundwater, and surface water. This 
should minimize the need for completing post-closure monitoring, maintenance and repairs, and 
implementation of active or administrative post-closure controls within the footprint area of the 
existing RLWTF. 

5.6 Groundwater Monitoring Plan 

Post-closure groundwater monitoring will be conducted at the same wells as that used for 
operational monitoring , specifically: 

• a new alluvial well (currently unnamed) located hydrologically downgradient of Outfall 
051 ; 

• MCOI-6- previously constructed and located within perched-intermediate groundwater 
beneath Mortandad Canyon; 

• R-46 - located in the regional aquifer downgradient of the RLWTF; 
• R-60 -located in the regional aquifer downgradient of the RLWTF; 
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• R-1 - located ·n the reg·ona1 aq ifer dnwng:radient of the RLWTF; and 
• R-14 - located ·n the regiona1 aquifer dow.ng:radient of the RLWJF 

The groundwater monitoring plan "11 foous o oo.ntam·nants that were associated with RLWTF 
and have the potential to migrate to groundwater (e.g., nitrate, peldllo:rate, flouride). In the 
event that groundwater contaminants associated with operations conducted at RLWTF under 
th-s permit are detected ·n any of the wells, an assessment of the condition would be performed, 
and mitigation may be conducted. An ·mpo:rtant part of the assessment would be the evaluation 
of whether a new condition(s) arose in any of the wells associated with operations under the 
-groundwater discharge permit If mitigation is necessary, sampling will be conducted at 
applicable wells on a quarterly basis for a m' nimum of eight consecutive quarters after achieving 
the standards of NMSA 20.6.2.3103. 

5.7 Characterization of Wastes Generated 

For documentation pu~ses. wastes generated during final closure (e.g ., treatm~nt residues, 
contaminated demolition debris, contaminated soil, etc.) will be characterized through sampling 
and analysis of the wastes to verify waste constituents present and to identify appropriate 
disposal options for those wastes. Wastes generated during closure will be characterized as 
follows: 

• Representative samples of water, sludge or bottoms, as appropriate, will be collected 
from tanks and vessels. These samples will be analyzed for appropriate indicator 
radionuclide constituents (alpha and beta emitters and tritium) and RCRA toxicity
characteristic metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, 
and silver); 

• Additional analyses may be included based on the tank or vessel being sampled and the 
historic waste streams handled; for example, following evacuation of liquid and/or sludge 
tanks and pipe sections that contained or conveyed acids (e.g., nitric acid used in 
treatment of TRU RLW acid influent treatment in Room 60 of Building 50-001 ; sulfuric 
acid used for pH adjustment in Room 34B of Building 50-001). Residual waste liquids or 
solids may be sampled and analyzed for: {1) RCRA toxicity-characteristic metals 
{arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); and (2) the 
RCRA corrosivity characteristic; and 

• As warranted by observations and sample results obtained during decontamination 
activities, combined with consideration of knowledge or past processes, samples may be 
collected of solids/scale on the interior wall of selected sections of piping to verify the 
presence and concentrations of radionuclides, RCRA toxicity-characteristic metals 
(arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); and RCRA 
corrosivity characteristic. 

Soil samples will also be collected at selected locations from the subgrade soils beneath the 
areas formerly occupied by the principal RLWTF principal structures to identify residual 
impacted soils. Excavated soils will be sampled to confirm concentrations of residual 
contaminants present and to confirm waste classification for disposaL 

All liquid , sludge, debris, treatment residues, and soil samples will be analyzed in accordance 
with LANL waste analysis procedures and applicable local, State, and Federal regulations. Prior 
to initiating closure activities, a Sampling Analysis Plan will be generated to identify the 
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aJJproprime me1hods based on the istorica1ll RLW and TRU RLW streams treated - the 
emsting RLWIE 

5.8 Dispositioning of Wastes Generated 

Closure activities are ikely to generate several different types of waste materials. induding 
nonhazardous ·ndustrial wastes, LLRW and TRU wastes. Potentia1 wastes that may be 
get'erated are listed ·n Table 10 along with potential disposaytreatment options. All waste 
generated during dosure will be managed, controJJed, handled, characterized. and disposed of 
in accordance with established LANL waste management procedures and applicable local, 
State, and Federal laws and regulations. 

Waste generated from dosure activities will be segregated based on the potential contaminates 
present in the waste. Particular attention will be focus on limiting the generation of TRU waste, 
and all waste material will be segregated based on the potential disposal options. The 
segregated waste will be sampled as necessary tq properly characterize the waste, ensure 
proper waste packaging, labeling, manifesting and acceptance at the applicable disposal facility. 

Waste material (liquids and sludge} present inside the individual treatment units and vessels will 
be removed and processed following existing OOPs. To the extent practicable, evacuated 
wastes will be processed on-site at the replacement RLWTF or may be otherwise treated onsite 
or off site to meet Land Disposal Restrictions (LOR). Waste material that may require additional 
treatment (solidification, etc.} prior to disposal will be manifested and transported to a licensed 
treatment facility (e.g., solidification and drumming of certain TRU residual wastes for 
subsequent shipment to WIPP). Waste will be packaged and transported in accordance with 
applicable DOT regulations. 

Decontaminated equipment and structures may be reused or sent for recycling if they are 
radiologically released under applicable DOE and LANL procedures. Equipment that is 
volumetrically contaminated will be evaluated using DOE and LANL procedures for radiological 
release. Disposable equipment and other equipment that cannot be decontaminated will be 
containerized and managed as waste. 

5.9 Closure Schedule 

An integrated closure schedule has been developed that provides projected timetables and 
estimated durations for completing various steps (phases) required for closing the RLWTF. 
Figure presents a preliminary closure schedule and provides an anticipated sequence for 
completing the RLWTF closure activities. The schedule would be re-visited and revised prior to 
the start of Final Closure, which could be years into the future. 

Key phases of the closure work included in the schedule are as follows: 

• Prepare and receive approval of Closure Plan 
• Procure closure contractor(s) 
• Implement closure activities including: 

o Remove contaminants, decontaminate, decommission, and remove individual 
treatment units 

o Complete structural assessments of principal structures 
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o Remove ba1anoe-of.-plant fad i1y-'Mde and process systems 
o Demo ish and remove b i1dingsfprincipa2 strucru:res 
o Size-reduce, samp e. package, manifest, and ship waste materia s offsite for 

disposal 
o Perform verification samp ing 
o Restore site 

• Prepare and receive approval of Closure Report 

Table 6, T abJe 8, and Table 9 provide descriptions of selected activities and additional details 
regarding estimated durations required for dosing and removing each lL RlW and TRU RlW 
treatment unit and the "balance-of-planf' facility and process systems, respectively. Tab e 11 
provides a tabular summary overall d osure schedule identifying activities and their estimated 
durations for completing final closure of the RlWTF following the decision to close the RlWTF. 

The estimated closure timetables presented in Table 6, Table 8, Table 9, and Table 11 for 
completing closure and removal of the various units and systems are intended to address 
requirements regardi~g closure timeframes contained in DP-1132, proposed C~mdition 
VI.D.42.k. This schedule reflects the estimated amount of time required for completing final 
closure activities and for submitting final documentation required for completing closure 
activities. 

The estimated total duration for completing all closure activities (Table 11) and for preparation 
and approval of the final closure report is approximately 1 ,470 calendar days. This duration 
includes a number of assumptions, which are listed in the footnotes to Table 11. As an 
illustrative example, a total of 420 days {see also Table 6, Table 8, and Table 9) is estimated to 
be needed to complete the following activities {with the work assumed to generally proceed in a 
series-like fashion): 

• Remove facility-wide systems and process systems; and 
• Completed demolition and removal of principal building structures and other major 

structures 

As an additional illustrative example, completion of removal of liquids and solids, 
decontaminating as needed, decommissioning, and removing all individual LL RLW and all TRU 
RLW treatment units (Table 6 and Table 8) is projected to fall within the 180-day period depicted 
on Figure . In this instance, this total duration is based on the following assumptions: 

• Separate teams of workers are assumed to work simultaneously at closing the following 
facil ities: 

o Influent tanks and main treatment facilities (Clarifiers, Gravity Filter, grit chamber, 
etc.); 

o Other main treatment system components in Building 50-001 and effluent and 
residuals storage tanks in Building 50-001 and Structures 50-002 and 50-248; 
and 

o Effluent evaporation facility and the Solar Evaporation Tanks facility. 
• Separate crews work simultaneously to remove liquids and solids and to decontaminate, 

decommission, and remove individual LL RLW and TRU RLW treatment units. 

The integrated schedule also allows flexibility to account for potential uncertainties; for example, 
the 300-day duration shown on Figure (and in Table 9) for demolishing and removing principal 
building structures and other major structures (vaults, etc.) might be less or greater than 
estimated, and more than 120 days might be required to remove all facility-wide and process 
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sys ems~ lhowe~r. iit iis expected that a 1 such systems -1 be removed will 420 days of the 
rompletioo of the required structural assessments. 

s· milarily. due to unanticipated delays or complexiies that might be encountered. more than 180 
days might be req ired to remove liquids and sords. decontaminating as needed. 
decommissioning. and removing an individual LL RLW and all TRU RlW treatment units; 

owever. · iis anticipated that all such units WJllbe removed within approximately 690 days of 
the start of on-site closure work. 

The schedule ·n Figure also includes estimated timeframes for undertaking and oom,pleliing . . . 
other activities related to closure of the RLWTF, including submittal and review of the Final 
Closure Plan, procurement of contractor(s) to perform the work, completing verification surveys 
and sampling and testing, completing site restoration, and submission and approval of the final 
closure report 

In the event that activities described in this Closure Plan cannot be completed within the 
projected timeline presented in Table 11 (e.g., due to unanticipated site conditions encountered 

1- ·- during the course of the work; lack of availability! of contractorsfequipment, etc.) a time 
extension request for completing the final closure work may be submitted to NMED. 
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6_ Final Closure Report 

Consistent with DP-1132. proposed Condition VI.D.43 (Final Closure). once dosure beg- s. and 
until a I dosure requirements (exduding post~osure ground water monito ·ng) are completed, 
LANL will submit quarterly status reports to NMED describing the dosure actions taken du ·ng 
the previous reporting period and the actions sohedu1ed for the next reporting period. 

• _. ; ;;.:- .=.. 

Within 90 days of completing dosure activities, LANL will submit a final written report for 
approval on the actions taken to implement dosure to NMED, in accordance with DP-1132, 
proposed Condition VI.D.43. 
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Tab e 1. Time ine of Faci ity Operations and Faci ily/Process odifications- RLWTF 

.,ec .. :c:e :: 
;.s:e-:: :.: ~2: ~ 

:~ : .. = .. :,:~S5 .:.::: ::- : ... r.':1:: .: :c: :-
~ :1 -::~"2.: : .... -=: '- ::~ .. =::-

1961 - 1963 Construction of the TA-50 RLWTF 

June 27, 1963 TA-50 RLWTF receives fiJSt RLW influent 
• • 

1978 Obtained NPDES Discharge Permit for Discharge Outfall 051 in Mortandad Canyon 

1979 Constructed transuranic oo lection system, structure TA-50-066 to provide transuranic 
influent storage, and treatment equ·pment ·n Room 60. 

July 1979 Created first drum of cemented transuranic sludge 

1983 Comple:t: the new low-level RLW Collection System, with double-wall~ piping and 
leak det tion capability at 62 access vaults along the four miles of pipin . Majority of 
the original collection system was decommissioned and removed. 

1983 Sanitary wastes sent to the TA46 sewage plant instead of to a septic system with 
leach field at TA50. Septic system was removed. 

1982 Constructed TA-50-090 to provide additional influent storage capacity for low-level 
RLW waste streams. 

1983 - 1984 Enclosed the Room 60 drum tumbler, and began exhausting enclosure emissions 
through HEPA filters. 

1994 Added an emergency power generator in northeast corner of T A-50-001 and replaced 
main power transformer for TA-50-001 . 

1995 Replaced TRU RLW acid tank in WM-66 

1996 Installed steel 17K Tank in underground concrete tank south of the 75K Tank. 

1997 De-scaled internal surfaces of clarifiers then applied epoxy-based paint to cleaned 
surfaces. 

1997 Installed four 20,000-gal above-ground storage tanks in concrete basin in Building 50-
248 to provide secondary containment with leak detection capability. 

1996-1999 Installation of advanced membrane treatment units (ultrafilter and reverse osmosis) in 
treatment rooms on the east side of Building 50-01 in response to reduced discharge 
limits for radioactivity in treated water released to the environment. 

2000 Sandblasted interior walls of N25K and S25K Tanks clean and applied impermeable 
epoxy paint to cleaned walls. 

2001 Began use of gravity filter effluent for clarifier chemicals, thereby reducing secondary 
waste generation rates. 

2002 Added perchlorate ion exchange columns per anticipated EPA regulations. 

2003 Removed sludge from 25,000-gal in-ground, single-walled concrete tank located 
southwest of N25K and S25K Tanks in Building 50-02. 
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Table1. Ti 

2010 

2010 

Jan2, 2011 

2010 

2012 

2012 

ine of Facility OpeJCltions and Facility/Process odifications- RLWTF 

Added Cu-Zn ion exchange columns to po ish permeate from the primary RO unit 

Installed structure TA-50-257 including natural-gas fired boiJerl~or for 
evaporation of treated low-level RLW. • 

First evaporation of treated water. 

Completed construction of Building TA-50-250 (Waste Management/Risk Mitigation 
Facility) housing six new 50,000-gal storage tanks. 

Completed construction of lined Solar Evaporation Tanks (SETs) at TA52 to create an 
alternative to evaporation using natural I gas. 

Completed facility modifications and process upgrades per anticipated requirements 
of a Ground Water Permit 
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~:- _, ::~ .. = 

51H)01 
5(H)()2 

NA 

50-001 

50-002 

50-002 

50-090 

50-250 
(WMRM 
facility) 

50-250 
(WMRM 
facility) 

50-001 

50-001 

50-001 

50-001 

50-001 

50-001 

TabJe 2.. ~ • cipa Slructures. Units. and Compo ents to be 0 osed
U..WSystem 

:...3s:: c·e: --~'l - .. ==:.-.--::-: . - - - ::...--. - ,::. :: .- ...... -- -. '-
~=E~ =- - .... -- ... - - ... :s . :: ,- ~- = ., -=- . ~ :: : : ::. : - :: : · : --- t \ : s· ...... :·-- .. = ~ 

=:.-. .-=·-=-··5 - ::·..-_:·--~ 

1963 RLWIF • NA • NAJNA 

.1982 RLWCS • Low-level RLW •• NA / NA 
coHection system, 
including Piping and 
access vaults and vault 
alarms. 

1963 Influent Storage • Neutralization Chamber • M2 / Rm 16 
(Tank TK-1 3) and 
associated piping 1 

1963 Influent Storage: • 17K Tank (untreated • NA / 50-002 
Below-grade RLW storage) structure 
concrete storage 
tanks structure 

1963 Influent Storage: • 75K Tank (untreated • TK-3 / 5(H)()2 
Below-grade RLW storage) structure 
concrete storage 
tanks structure 

1986 Influent Storage: • 1 OOK Tank (untreated LL • NA I Structure 50-
Above-ground RLW Influent storage 090 
100KLLRLW tank) 
influent storage 
tank (Tank 
WM2-N) 

2010 Influent and • Influent Storage Tanks • M2/50-250 
Emergency TK5 and TK6 Building 
Influent storage 
facility 

2010 Emergency • Emergency influent • M3/50-250 
Influent storage storage tank TK-1 ,2,3,4 Building 
facility 

1963 Main treatment • Clarifier #1 and Clarifier • N.A. / Rm 16 
process #2 and Grit Chamber 

(idle) 

1963 Main treatment • Gravity Filter • N.A. / Rm 16 
process 

2011 Main treatment • Pressure Filters • M6/ Rm 63 
process 

2012 Main treatment • Microfilter • M5/Rm 70A 
process 

1963 Main treatment • Reaction tanks TK-71 • M4/ Rm 70 
process and TK-72 

1963 Secondary • Tank TK-73 • S1/ Rm 70 
treatment 
process 

I 
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Table 2. Principal StructuJeS. Units. ami ComponeJd:s to be Closed
U..WSystem 

-.=..;:- .. .-· -- _; :...5~:: =·-=: _._\'l -~-==4----=-· f,: .... ~€-- ....... -: 

:::· ....... :·_--~ ~~=~=-· --;.~=--~:..- '-- __ -·:- :....:::2·:-::::---t,: 
'- ---- :. .: .... ~: ... _::_"€-

50-002 1963 Main treatment • Centrifugal Ultrafilter • NA / Rm71 
process (idle) 

50-001 1963 Main treatment •• 5,0001Ja Jon storage • NA/Outside TA-
process tank (Idle) 50-001 , Rm 59 

50-002 1963 Main treatment • Fonner low level • NA/ TA-50-002 
process Sludge Tank {TK-7) 

50-001 1963 Main treatment • IX vessels (Cu-Zn) • M9/Rm34B 
process 

50-001 1963 Main treatment • IX vessels (12) • M7/Rm 16 
proceSS I (Perchlorate) I 

50-001 1963 Main treatment • TankTK-9 • S2/Rm62 
process 

50-001 1963 Secondary • Rotary Vacuum Filter • S2/Rm 1168 
treatment (Secondary Treatment) 
process 

50-001 1963 Secondary • Tank TK-8 {Secondary • S2 /Rm 61 
treatment RO) 
process 

50-001 1963 Secondary • Tank TK-25/Secondary • S1 /Rm 24 
treatment RO units SR0-1 ; SR0-2 
process (Secondary RO) 

50-001 1963 Main treatment • Membrane Clean-in- • NA 
process Place System 

50-001 1963 Clean-in-Place • TK-74 • N.A. 
System 

50-001 1963 LLW Effluent • North and South Frac • M10/ Rm 348 
Storage Tanks 

50-257 2011 Effluent • Natural Gas-Fired • M11/ Structure 50-
Evaporator Evaporator 257 

50-002 1997 Secondary • 3K tank • S3 I Structure 50-
treatment 002 
process 

50-002 1963 Secondary • North Tank (N25K) and • WM2-N and WM2-
treatment South Tank (S25K) S/ Structure 50-002 
process 

50-248 1963 Secondary • Tanks TK-NE, TK-SE, • S3/ Structure 50-
treatment TK-SW, and TK-NW 248 
process 

52-181 2010 Solar • Effluent evaporation • M11/ Located in 
52-182 Evaporation basins, pump house, TA- 52 
52-183 Treatment (SET) and associated cross-

site below-grade piping 

• 
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Tab e 2. Principal Structums. Units. and Compone ts o be Closed -
LLWSyslem 

~ ~---::_-~ -~~-=-: =~;.:·::=.~=· ;.s~=,=~~~~~~~·~·:~:=~~:~-€:~· .:.:: ';~-:~~=;~~~',: 
._ ..... ._ .... _ ::·~::·-:-··5 -s:..- __ :: ..... e 

' 

50-250 2010 P"ping • Retum ine from WMRM • N.A 
Faci1ity (Structure 20-
250) to structure 504)01 

Outfal NA NPDES • o ·scharge p ·pe • NA 
#051 Discharge outfall 

504)02 1963 Below-grade • Main wastewater • NAI Structure 50-
concrete storage treatment system 002 
tanks structure pumps, and effluent 

pumps for discharging 

I 
treated water to 
Mortandad Canyon 

504)02 1963 Below-grade • Overflow piping from • NA/ Structure 50-
concrete storage 75K and 17K Tanks to a 002 
tanks structure sump equipped with 

sump pumps and piping 
to the 100K Tank in 
Structure TA-50-90 

50-090 1986 Above-ground • Secondary containment • NA/ Structure 50-
100K LL RLW system including dike 090 
influent storage wall and connective 
tank (Tank piping to the 17K Tank in 
WM2-N) Structure 50-002 
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50-001 

Table 3. Historic Waste Streams Handled: Low-Level RLW Treatment Units 

Main treatment plant I Clarifiers (CLI-1 and CL-2) 1' 
2 

structure housing LLW 
treatment equipment, 
process tanks, 

2 analytical labs, utilities, I Gravity Filter1
' 

and offices 

Reaction Tanks TK-71 ; TK-72 

Microfilter 

Pressure Filters 

Perchlorate lon Exchange Unit 

Primary RO Unit 

Primary RO Unit 

Influent Storage Tank TK-13 
(Neutralization Chamber) 

Rotary Vacuum Filter 

Sludge Storage Tank TK-8 

Sludge Storage Tank TK-9 

Cu-Zn lon Exchange Unit 

Low-level RLW influent; lime (calcium hydroxide), caustic soda (sodium 
hydroxide), and iron sulfate additives to precipitate Impurities, Including 
radlonuclides. 

Chemically treated low-level RLW Influent from clarifiers. Radioactive 
concentrations in feed to the Gravity Filter were SS% • 95% reductJd from 
Influent concentrations, except for tritium. 

Low-level RLW influent mixed with chemlc~ls such as lime, sodium hydroxide, 
ferric sulfate, and magnesium sulfate added to adjust pH, prtJclpltattJ rMtals, 
and promote particle growth. 

Treated influent sludge/water mixtures from reaction tanks TK·71 , TK·72 ar. 
filtered to separate solids from water. 

Treated Influent from the clarifiers, the gravity filter, and TK·71 or TK·72 are 
run through media consisting of coarse· and fine-sized particles of sand, 
garnet, coal , and gravel. 

Filtrate from TK-9 for perchlorate removal prior to treatment In Primary RO 
Unit. 

Filtrate from Tank TK-9. 

Feed water from Tank TK-9 

LL RLW influent is mixed with a neutralizing agent as required. 

Sludge from TK-8-~rotary vacuum filter). 

Sludge from mlerofllter or pressure filters (TK·S), 

• Filtrate from microfllter (TK-9) 
• Permeate from Secondary RO for subsequent retreatment through 

perchlorate ion exchange unit 
• Additives for pH adjustment 

Permeate from Primary RO Unit in Room 72 run through ion exchange resin 
bank(s) using makeup water drawn from one of the two Frac Tanks. 
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50-002 

Table 3. Historic Waste Streams Handled: l.ow-l.evet RI.W Treatment Units 

Effluent Storage (North and South Frac) I Permeate from Primary RO Unit. 
Tanks in Room 348 

Tank TK-73 (Secondary RO) 3,700-gal I Concentrate from the Primary RO Unit. 
tank in Room 70A 

Tank TK-25 (Secondary RO) 300-gal tank I Concentrate from Tank TK-73. 
and SR0-1 and SR0-2 in Room 24 

5,000-gal storage tank (idle)located I Nitric acid. 
outside of Room 59. 

Below-grade concrete I N25K and S25K Tanks (treated LL RLW 
storage tanks storage) 1 

1963-2000: Storage of treated water from main treatment !)recess having 
alpha-emitting radlonuclide concentrations <1 nCi/L. 

structures 

75K Tank1 

17K Tank 

3K Tank (mixing/transfer tank) 

Emptied/abandoned concrete sludge 
storage tank (25,000 gallon) located 
southwest of N25K and S25K Tanks. 

2000-Present: 
• Storage of overheads from waste evaporator containing trace radlonuclldes 

and no solids (2000-2014) 
• Storage of drain waters from the effluent evaporator having conoantratloM 

of alpha-emitting radlonuclldes <1 0 nCI/L and no solids (2011 - Present) 

• Storage of LL RLW Influent from LL RLW collection system 
• Storage of xxx (Info to be provided by LANL) 

• Storage of LL RLW Influent from LL RLW collection system 
• Storage of RLW bottoms 

• Storage of LL RLW Influent from LL RLW collection system 
• Storage of RLW bottoms 

Storage of LL RLW sludge (Additional Information to be provided when 
available) 
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Table 3. Historic Waste Streams Handled: Low-Level RLW Treatment Units 

50-090 

50-248 

50-250 

N.A 

52-181 
52-182 
52-183 

Above-ground 100K 
Storage Tank 

Secondary low-level 
RLW and Bottoms 
Storage Facility 

Influent and emergency 
influent storage facility 

LL RLW collection 
system 

Solar Evaporation 
Treatment (SET) 

100K Tank 

Storage Tanks (4) - NE, SE, SW, and NW 
Tanks 

• Influent Storage Tank TK-5 
• Influent Storage Tank TK-6 
• Emergency Influent Storage Tank TK-1 
• Emergency Influent Storage Tank TK-2 
• Emergency Influent Storage Tank TK-3 
• Emergency Influent Storage Tank TK-4 

LL RLW collection system components, 
including WM-72 collection vault 

Geomembrane-Lined concrete effluent 
evaporation basins and pump house 

1996-Present: Storage of LL RLW Influent on M ·needed basis 

2008-Present: Storage of RLW bottoms 

Storage of residuals from (former) Interim Evaporator System: 

• NE, SW, and NW Tanks: Storage of evaporator feed (Eiectrodlalysl 
reversal [EDR] concentrate [reject] from EDR unit) 

• SE Tank: Storage of evaporator bottoms (distillate) 

• Storage of low-level RLW Infl uent 
• Storage of low-level RLW influent 
• Emergency storage of low-level RLW influent 
• Emergency storage of low-level RLW Influent 
• Emergency storage of low-level RLW influent 
• Emergency storage of low-level RLW Influent 

• Collection/temporary storage/conveyance of LL RLW Influent from L.l.. RI..W 
collection system 

• Treated water received from main RI..W treatment process 

1 Low-Level RLW liquids and sludge will be removed from each of these tanks/vessels and the Interior walls and floor of these tanks/vessels decontam!Dated during !ltablllzatlon aotlvltlll§ 
completed prior to closure. 
2 Radionuclide fixative or epoxy-type paint will be applied to the Interior walls and floor of these tanks/vessels following decontamination during prior stabilization aotlvltlas. 
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Tab e 4_ P - ci SlruduJeS and IDdividual Units to be Closed-TRU Sy.ste 

- :.. ::' ,.. , ~ ::.·~-. - '-' --~ t ~ I E: 2,. -- ........ _.. - .... ' - ... ~-= -.-.- . ;_:: :E .. :,... .... E:~: .. :·:-:" - '-::::: ...... :: ...... ~ - . .. -==:--~--: - ... "S .:.:-: :: ... -= .. 
=-:.:- \: ... ~:· .. ::_ .. = :::·~_:· ...... ~ 

:: .... -::-e ... :s 
I 

TA-50, 1979 TRURLW TRU RLW co lection system T1 1N.A. 
TA-55, 50- co lectiion system components 

201 
• • 

50-066, 1979 BeJow~mde TRU • Acid waste tank (original • T2l Strucrure TA-50-
50-107 RLW ·nfluent tank replaced in 1995) 66 (Vau WM-66) 

storage tanks 

5~01 1979 TRU treatment • Treatment tanks TK-1 and • T3 l Rm60 
equipment, TK-2 

I 
process tanks, 

I and utilities 

50-001 1979 TRU treatment • TK-4 (idle) • Rm60A 
equipment, 
process tanks, 
and utilities 

50-001 1979 TRU treatment • Clarifier CL-1 (idle) • Rm60 
equipment, 
process tanks, 
and utilities 

50-001 1979 TRU treatment • TankTK-6 • Rm60A 
equipment, 
process tanks, 
and utilities 

50-001 1979 TRU treatment • Tank TK-7 (idle) • Rm 60A 
equipment, 
process tanks, 
and utilities 

50-001 1979 TRU treatment • Pressure filter • Rm60 
equipment, 
process tanks, 
and utilities 

50-001 1979 TRU treatment • Decant f ilter (idle) • Rm60A 
equipment, 
process tanks, 
and utilities 

50-001 1979 TRU treatment • Piping • Rms 60 and 60A 
equipment, 
process tanks, 
and utilities 
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Table 4. Prinoipa Structures and ndividua'l U ils to be Closed-TRU System 

SIH)01 1979 TRU treatment • Drum b.mbJer (orig- a1 • T4 / Rm60A 
equipment, tumb erwas replaced -
process tanks, 2001) 

• and utilities • • 

50-001 2007 TRU treatment • TK-7A • T4 / Rm60A 
equipment, 
process tanks, 
and utilities 

5()..()()1 1979 TRU treatment • TK-3 • T5 / Rm60 
I equipment, I 

process tanks, 
and utilities 

5(H)66, 1979 Below-grade TRU • Caustic waste tank • T2/ Structure TA-50-
50-107 RLW influent (replaced in 1983 and 66 (Vault WM~) 

storage tanks again in 2007) 

50-066, 1979 Below-grade TRU • Piping [lwo double-wall • T2/Multiple 
50- RLW influent transfer pipes connecting 

107/50- storage tanks Acid and Caustic waste 
001 tanks to Tank TK-1 in Rm 

60 of Building 50-0011 

50-066, 1979 Below-grade TRU • Valves • T2/Multiple 
50- RLW influent 

107/50- storage tanks 
001 

50-006 1979 Below-grade TRU • Sump with transfer/ • N.A./ Structure TA-
RLW influent recirculation sump pump 50-66 
storage tanks 

50-006 1979 Below-grade TRU • Ventilation system with • N.A./ Structure T A-
RLW influent exhaust through pre-filter 50-66 
storage tanks and two stage high 

efficiency particulate air 
(HEPA) filter 

50-066 1979 Below-grade TRU • Fabric and metal frame • N.A./ Structure TA-
RLW influent cover enclosure 50-66 
storage tanks 

50-066 1979 Below-grade TRU • Structure TA-50-107- A • SN.A./ Structure TA-
RLW influent sampling shed for 50-66 
storage tanks obtaining liquid samples 

from the acid and caustic 
RLW storage tanks 
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TabJe 4. Principa1 Structures and lndi~"dua'l Units to be Closed-TRU System 

' ;.. ss:·: =·=: -
' 

- ' ._, -~l t . - ... ~e- .... - : :.. ::: :2: :-. -= :: ~ .... e~: .. ::: .... :· - '-:::: ~ ~ :: ~ ~-= 
~ . S:·_::_·s-

.. c::.: ....... e ... ·. _ .... :s 2 ... : : .. -e .. = :': .-- I': ,... s:..- ... :: ...... e 
::---:::-e-:s 

5'0-201 1979 Below-grade • Vauft~ swnp and v.a~e • NAJStructure 5'0-201 
reinforced station (Vau WM-201) 
concrete TRU 

• RLW valve • 
pit/valve station in 
Vault WM-201 

50-201 1979 Below-grade • Double-wall and single- • NAJStructure 50-201 
reinforced walled piping 
concrete TRU 
RLWvalve 

I pit/valve station in 
Vault WM-201 

50-201 1979 Below-grade • Steel frame building with • N.AJStructure 50-201 
reinforced sheet metal sides and roof NA/Structure 50-201 
concrete TRU covering valve pit 
RLWvalve 
piUvalve station in 
Vault WM-201 
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Table 5_ Historic Waste Slirea:ms Handled: Transu:ranic RLW Treatment its 

I TRU RL 'S 
i Structure Descr1pt 1on 

Treatmert Un 1t 
H1stor1c \\'aste Strear--s Hand 'E-d 

5(H)()1 lRU bieatmenl Treatment T an'k: TK-1 Aoid and caustic lRU RLW irnftuent from Tarnks AWT .J001 
equipment and CWT~1 - Acid ·nnl.lel'lt is neutm11Md by mmng w1fh 
process tanks, liqllid sodium hydroxide; other cihem'ica'ls (feme sulfate or 
and utilities polymer} may be added to promote particle growtlil 

Treatment Tank TK-2 Neu1ra1izecl acid lRU RLW or un-nemra'lized - uids from 
Tank TK-1 

Sludge Tank TK-7A Setlleckrut solids funned in the neutralized waste and 
caustic waste influent from Tank TK-1 ; TK-7A may be 
seeded with sludge left over from the previous treatment 
campaign and/or chemicals (lime, ferric sulfate, or polymer) 
to facilitate partide growth 

I Effluent Tank TK-3 Water decanted from Tank TK-7A ar treated liquid from 
Tank TK-1 following neubalization 

(Metering) Tank TK-6 Sludge from Tank TK-7 
(20-gal) 

Drum Tumbler Sludge from TK-7A and Tank TK-6 is mixed in cement and 
sodium silicate then tumbled to fonn solidified waste fonn 
in drums for off-site disposal (at WIPP) 

Tanks TK-4; TK-7; Tank TK-4 and decant pressure filter are installed and 
decant pressure filter available for use if needed. Tank TK-7 has experienced 
- Rooms 60 and 60A wall corrosion from previous service and is not used for 

treatment Tank TK-7 is believed to contain negligible 
quantity of radioactive material. 

50-066 Below-grade AcidTRU RLW TRU RLW influent received in d iscrete batches from 
TRU RLW influent storage valve piVvalve station in Vault WM-201. 
influent tank (AWT-001 ; 
storage tanks 3,900-gal) 

Caustic TRU RLW 
influent storage 
tank (CWT-001 ; 
3,000-gal) 

50-201 Below-grade Vault with sump TRU RLW influent received from Build ing 55-04 (via 
reinforced and valve station TRU RLW Collection System) 
concrete TRU 
RLWvalve 
piVvalve 
station in 
VaultWM-
201 
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Table 5. H"JSI:o:ric Waste Streams Hand ed: T~ausum ic Rl.W Treatment Units 

Structure Descnpt 1on 
TRU RLW 

H1stc>r'c ·waste Streams Ha nd led 
Treatment Un tt 

50-248 Treated Storage tanks (4) - Sto:rage of treated water from the TRU RLW 
secondary NE, SE, SW, and treatment system un s for disposffion as bottoms. 
TRURLW NWtanks 
and bottoms 
storage • • 
facility 

N..A TRURLW TRURLW Co11ectionltemporary storage/conveyance of TRU 
collection collection system RLW ·nnuent from TRU RLW collection system. 
system components 
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LLRLW 
Collection 
System 
(RLWCS) 

Influent Storage 

NA 

120 days 

Main Treatment [ 60 days 
(Clarify) 

Main Treatment [ 10 days 
(ll<JR0)2 

Main Treatment 
(Fi~er) 

30 days 

20 days 

ENCLOSURE 1 LA-UR-15-29237 

Table 6. Closure Actions and Estimated Duration& for Low·Lavel RLW Trfltment Unltl 
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Secondary 
Reverse 
Osmosis 

Clean-in-Place 
System 

20 days 

10 days 

Effluent Storage I 90 days 

Mechanical 
Evaporation 

60 days 

ENCLOSURE 1 LA-UR-15-29237 

Table 6. Closure Action• and Estimated Duration• for LOW•Ltvel RLW Treatment Unite 



ENV-00-15-0356 ENCLOSURE 1 LA-UR-15-29237 

Tab e 7 _ Characteristics of ndividual TR!alment Units 

~ , .... - -
~~=:-:c .. , I - . ~ ... - . -. - ·- '- :::: .. ;::: - \ 

IJ =·-=·:: - ... . _.:::: 
- ._ ... - ..... - . -=s~ ~ ;= 5 :. -= : "· 

,_.,: ... :c ... .-v-~.-· 

'n Treatment 

1 Co Jection system Pip-ng - Polyethylene B Po1yetihylene 

Vaults (62) - Concrete B - )( • 
M2 Influent storage WMRM tanks 50,000 FibeJgJass B Concrete z 

(2) 

M3 EmeJgency inftuent WMRMtanks 50,000 FibeJglaSS B Concrete z 
storage (4) 

M4 Reaction tanks TK71, TK72 j 10,000 Steel A Concrete-w ~ 
M5 Microfilter Filter 40 Steel A Concrete-w 

Sludge tank 500 Polyethylene A Concrete-w 

Cleaning tanks 200 Polyethylene A Concrete-w z 

M6 Pressure filters Filters (3) 100 Lined Steel A Concrete-w z 

M7 Perchlorate ion IX vessels (12) 50 Fiberglass A Concrete-w z 
exchange 

TK09 10,000 Steel A Concrete-w 

M8 Primary reverse osmosis RO vessel 40 Steel A Concrete-w 

M9 Cu-Zn ion exchange IX columns 200 Fiberglass A Concrete-w 
(10) 

M10 Effluent storage N. Frac, S. 20,000 Steel A Concrete-w z 
Frac 

TK-38 1,000 HOPE A Concrete-w 

M11 Mechanical evaporator - 1,200 S. Steel A Hypalon, 
Asphalt 

M11 Solar evaporation E. Tank, W. 380,000 HOPE A HOPE, z 
Tank Concrete 

M11 NPOES Outfall #051 - - - B - y 
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Tal) e 7 .. Characteristics of lndividua'l Treatment U its 

!'.-..---• 
~ '-::::::: .. c .... \ '/;;·-=·:: - -:_;.:~·::·:- ~ ES~e 

~c s 

T rcmsu:ranic: 

T1 TRU CO ection system - - PVOF, PP 

T2 fflU Influent storage Acid tank 3,900 Stee3 _. 

Caustic tank 3,000 Steel 

T31RU Treatment TK1 900 Steel 

TK2 800 Fiberglass 

T4 TRU Sludge TK-7A 900 Stee3 

Drum Tumbler T4 55 Fiberglass 

T5 TRU Effluent TK3 1,000 Fiberglass 

Secondary Treatment 

ROvessel 10 Fiberglass 

TK25 300 Polyethylene 

TK73 3,700 Steel 

S2 Rotary vacuum filter Rotary vacuum 900 S_ Steel 
filter 

TK8 8,000 Steel 

S3 Bottoms storage TK-NE, SE, 20,000 Steel 
SW,NW 

3K Tank 3,000 Steel 

17K Tank 17,000 Steel 

w: Floor of Building 50-001, with sumps or floor drains, provides secondary containment. 
x: Vaults provide secondary containment. 
y: Pipe is below grade; the outfall is at the surface. 
z: Capacity is for each vessel. 

:.. .... - --- \ ".:: 

::-= : 1'1 

B 

B 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

8 

8 

LA-UR-15-29237 

:::~::-:::=: ... , 
---=-:= ---~--: 

PVOF, PP 
-

Concrete 1 - ......,._.~-~ 

Concrete 

Concrete-w 

Concrete-w 

Concrete-w I 

Concrete-w 

Concrete-w 

Concrete-w 

Concrete-w 

Concrete-w 

Concrete-w 

Concrete-w 

Concrete z 

Concrete 

Concrete 
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TRU Influent 
Storage 

TRU Treabnent 

ENCLOSURE 1 LA-UR-15-29237 

Table e. Closure Actions and Estimated Durations for TRU RLW Treatmtnt Unltl 

• 
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Ta , le 9- Closure Actions a d Estimated Durations for Ba1a ce of Plant Systems 

Argon tank and 
associated p-ping. X X X 

Chemical Supply, C0 2 tank and 
Compressed Gas associated piping_ X X X X 

P-10 gas rack and 
xl associated piping. X X X 

Vacuum pumps, 
Vacuum piping, gages, etc_ X X X X 

Compressors, 
piping, 

Processing 
instrumentation, 

Support 
20days1 Compressed Air etc. X X X X 

Wet chemical feed, 
Chemical Supply, HCI, NaOH, lime, 
Sodium Hydroxide etc. X X X X 

Caustic chemical 
Chemical Supply supply, CST-1, 
Caustic CST-2, CST-3, etc. X X X X 

Process cooling 
tower, industrial 
water, laboratory 

Water, Non-Potable water (0 1), X X X 

Chemistry Labs X X X X X X 

SCADA 
SCADA System components X X X X X X 

Security Badge readers X X X X 

Servers, PLCs, 
logix integrators, 
conduit, 

Infrastructure instrumentation, 
Instrumentation and calibration activities 
Control etc. X X X X X 

Telecommunication 
s and computing 

Telecommunications installations X X X 

40 days1 Public Address PA system X X X 
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Table 9_ Olosum Actions and Estimated Durations for Balance of Plant Systems 

Fans. ductworK, 
filters, housings, 
manometers, 

HVAC samplers, etc. X X X X X 

Fans, ductwork, 
filters, housings, I 
manometers, 

HVAC, Contaminated samplers, etc. X X X X X X 

Safety showers, 
eyewashes, 
oxygen, C02 and 

Industrial Safety NG sensors X X X X 

CAMs, PCMs, 
hand/foot monitors, 
fiXed head 

Radiation Monitoring samplers, etc. X X X X 

Fire Suppression 
System, Fire 
Alarm, fire 
extinguishers, 

Fire Protection Standpipes X X X X 

Rods, grounding 
cables, surge 

Lightning Protection suppression, etc. X X X X 

Cranes, rescue 
tripod, hoists, 
winches, rigging, 
mobile equipment, 

Hoists and Cranes etc. X X X X 

Diesel generators, 
fuel system, 

100 days1 cooling water, 
Utilities instrumentation, 

starting battery, 
distribution panel, 
circuit breakers, 

Diesel Generators ATS X X X X 

Boilers, piping, 
Water, Heating radiators, etc. X X X X 

Natural Gas Pi X X X X 
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Tab e 9_ C osum Actio.ns nd ~Estimated Du:ratio.ns for Ba' ance of Plant Systems 

gauges, etc. 

Potable water, 
utility feed, fire 

Water, Potable water supply X X X X 

Piping, sinks, floor 

I drain fixtures, 
Sanitary Waste sump pumps X X X X 

Elevator and 
dumbwaiter, lifting 
cage, doors. 
hydraulic pump, 
motor, cable, lifting 

Elevator ram, controls, etc. X X X X 

Fixtures, conduit, 
bulbs, emergency 

Lighting lighting, etc. X X X X 

MCCs, 
transformers, 
switchgear, 

Electrical Power breakers, etc. X X X X 

Building 
Offices X X X X 

Components Non-Rad Storage X X X X 
and 

300 days Walls, floors, roof, Structures 
(Demolition/ doors, ceilings, 

Removal) structure, perimeter 
Building Structures fence, etc. X X X 

Piping, manholes, 
Storm Sewer French drains X X X 

Stormwater 15 days Gutters and 
downspouts, roof 

Water, Storm drains and piping X X X 

The duration required to completely remove some systems (e.g., utilities) may extend into, but occur within, the 
building components and structure demolition and removal phase 
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Table 10. Potential Waste Material Types Generated and Disposa'l Options 

I ' 

: - : . ; : _:.: ~ ~ \ : ~ . 7 
. '' 3 3. ~ - ' :: ~ ~ = 5 : : 5 :: : ~ - . - - . ~- - - . = : . : ... ~ 

I \::: '::' :::::::: 
I 

PPE 

Deoootam -nation 
wash water 

ll RlW and TRU 
RLW liquids and 
s udge materials 
removed from 
RlWTF treatment 
units 

Tanks, vessels, 
piping, and other 
ancillary 
components and 
equipment 
removed from the 
RlWTF during 
final closure 
activities 

So!idwaste 

low-level radioactive solid waste 

Non-regulated liquid waste 

Radioactive liquid waste 

Radioactive liquid waste 

TRUwaste 

TRUwaste 

l ow-level radioactive solid waste 

Discarded waste Solid waste 
management Low-level radioactive solid waste 
equipment 

Sampling Solid waste 
equipment Low-level radioactive solid waste 

Non-radiological Solid waste 
Storage structures 

Asphalt and Solid waste 
concrete 
demolition debris 

• 

Subtitle D landfiill 

llRW disposal facility (DOE Nevada, 
andlor commercial) 

Sanitary sewer 

On~ite replacement RLWTF or licensed 
faci ity llRW treatment and disposal 

On-site replacement RLWTF or licensed 
facility llRW treatment and disposal 

Facility licensed to treat TRU waste and 
after stabilization WIPP 

WIPP 

lLRW disposal facility (DOE Nevada, 
and/or commercial) 

Subtitle 0 landfill 

LLRW disposal facility (DOE Nevada, 
and/or commercial) 

Subtitle 0 landfill 

LLRW disposal facility (DOE Nevada, 
and/or commercial) 

Re-use, recycle, or Subtitle D landfill 

Recycle or Subtitle D landfill 
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Table 11- Closure Schedu e for RLWTF 

I 

N EO Issues Discharge Penn 

Subm C osure Pan to EO 
identifyj g steps necessary to 
perfonn final closure of the 
RLWTF • 
NMED review Closure Plan, 
LANL address comments, and 
NMED approve Closure Plan 

Begin closure activities 

'complete removal of liquids and 
solids from individual LL RLW 
and TRU RLW treatment units, 
and decontamination and 
decommissioning, and removal 
of all such units 

Complete structural assessments 
of principal structures 

Complete removal of facility-wide 
and process systems 

Completion demolition and 
removal of principal building 
structures, buried piping, and 
remaining infrastructure 
components 

Completion of size reduction, 
sampling, packaging, 
manifesting, and shipping 
generated waste materials for 
off-site processing or disposal 

Complete additional verification 
sampling in soils in building 
debris/component size reduction 
area and/or removal and 
packaging, manifesting and 
transport of residual soil 
contamination for disposal offsite 

Complete site restoration 
activities 

I Oay'"O'" 

+180 days 

+240days. 

+420 days Within 180 days of 
NMED approval of Closure Plan 

I 

+600days 
I 

+690 days 

+810 days 

+1,110 days 

+1 ,200 days 

+1,260 days 

+1,290 days 

DP-1132, Cooditiioo VtD.42-
Subm· C osure Pilan - ·n 180 
days of issua oe of Discharge 
Pfinn 

Estimated 60 days duration2 

Assumes an estimated 180 days 
to procure a final closure 
contractor 

Estimated total amount of time to 
complete liquids and solids 
removal, to decommission, and 
to remove individual treatment 
units and associated 
components and piping4 

Estimated 90-<tay duration of 
structural assessment activities 
following completion of removal 
oftreatmentunits 

Includes an estimated 120-day 
duration for de-energization and 
removal facility and process 
systems4

'
5 

Estimated 300- day total duration 
for demolition and removal of 
principal structures4

· 
5 

Estimated additional 90-day 
duration to complete following 
demolition/removal all structures, 
pipes, and other hard 
components4 

Estimated 60-day duration to 
complete 

Estimated 30-day duration to 
complete 
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Table 11- Closure Schedule for RLWTF 

~-2: :. --- · - -· ' ::=---==- f :: 2~ :: 

Submiit Dlaft Closure Report to +1,38Ddays DP-1132, Condition VtD.43: 
ED report submitted within 90 days 

of closure oompletion 

NMEO oomplete review of 1,470days Estimated 90 days duratiion<S 
Closure Report, LANL address _. _. 
NMEO oomments, and NMED 
approval of Final Closure Report . 
2 

3 

4 

5 

6 

--The number of days entered for each actiVIty represents the total cumulative number of days from the date of 
issuance of the Discharge Permit to either reach startup r begin dosure activities~) or to aooomplish completion of 
each listed activity. 
The estimated duration assumes 30 days for NMEO to complete review of the document, 30 days for LANL to 
respond to review comments and transmit final document to NMED. and that the final document will be approved by 
NMEO without further commrots- I 
The schedule for commencing final dosure activities may change based on the timing and amount of funding 
available at the time procurement of a contractor would be pursued. 
The schedule for completing final dosure activities may change based on the availability of suitably qualified 
contractors and/or specialized equipment required at the time the work would be performed. 
The duration for dosing some facility/process systems (e.g ., utilities) may extend into, but occur within, the 300-day 
building demolition/removal phase of work. 
The estimated duration assumes 60 days for NMEO to complete review of the document, 30 days for LANL to 
respond to review comments and transmit final document to NMEO, and that the final document will be approved by 
NMEO without further comments. 

- -
-- --

= 
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Appendix B. 
Figures 

LA-UR-15-29237 
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Figure 1. Aerial View Radioactive Liquid Waste Treatment Facility (2011) 
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PIPE TRENCH CROSS SECTION 
MANHOLE CROSS SECTION 

Figure 3. Example of Low-Level Radioactive Liquid Waste Collection System Piping and Valve Station 
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