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D-2 Tank Systems 

1.0 INTRODUCTION 

This section provides all necessary tank design, construction, and operational information to 

adequately assess the suitability of each tank system for its designated use within the Mixed Waste 

Facility (MWF). Tank systems designed into the MWF include: 

• System TP-04, 

• System TP-06, 

Liquid Treatment (two 1200 gallon tanks) 

Liquid Holding (two 1200 gallon tanks) 

• System TP-1~, 

• System GV--ITP- 12, 

120075 gallon tankti) 

Liqliid feed Storage Tanks ( eHefour ~ 10.950 gallon tank~) 

SeeoHdary Waste TreatmeHtResidue/Sludge Storage Tank (twone 

These systems are defined in the process engineering descriptions for the Stabilization building (STB) 

and GASVIT™-Mixed Waste Thermal building (MWTHG¥B), Attachments ~pp and eQQ, 

respectively. Waste acceptance criteria and limitations for these tank systems are describeg in 

Attachment 1, Waste Analysis Plan (WAP). 

2.0 LIQUID TREATMENT (SYSTEM TP-04) 

Overview - The function of the liquid treatment system (TP-04) is to receive liquid waste for 

treatment by filtration, neutralization, or deactivation. Deactivation also includes neutralization. 

Liquid waste includes off-site generated waste and waste received from other onsite treatment 

systems. 

The pretreatment processes provided by system TP-04 will comply with the Resource Conservation 

and Recovery Act (RCRA) Land Disposal Restrictions (LDR) treatment standards of neutralization 

(NEUTR) as described in federal regulations 40 CFR 268.42 and 268.45 and incorporated by reference 

in Washington Administrative Code (WAC) l 73-303-140(2)(a). Other purposes of pretreatment are to 

provide ease of waste handling, reducing hazards to the worker, reducing corrosion and damage to 

equipment, protect corrosion-resistant floor coatings, and facilitating the next step of the treatment. 
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The Liquid treatment system (TP-04) will have a container pump (PMP-0401 ), two 1,200 gallon 

stainless steel tanks (TK-0403 and TK-0406) three liquid filters (FLT-0404, FLT-0410, and FLT-

0414), two tank mixers (MX-0402 and MX-0405), two pumps (PMP-0409 and PMP-0411), associated 

piping, instrumentation, and controls. 

The system is operated from a local control panel. For a campaign having numerous containers of 

similar compatible waste, one of the liquid treatment tanks may serve to hold the incoming waste 

while the other provides treatment. In this manner, the combined waste can be blended and an 

integrated sample can be extracted for analysis and treatment planning. Treated liquids from this tank 

system are pumped to local transportable in-process containers (TICs). 

Neutralization is accomplished by adding waste and either acidic or alkaline chemicals in the tank to 

adjust the pH of the waste. The second method (deactivation) is also accomplished by neutralization. 

D-2A Design, Installation And Assessment Of Tank System 

D-2a(l) Design Requirements 

Tanks and ancillary equipment will be designed and fabricated to ensure that the equipment will not 

collapse or rupture under design loads. A summary of the tank design loads and calculations are 

presented in the technical specifications for stabilization building processes, Attachment 11, Section 

15176, Shop Fabricated Stainless Steel Tanks, and Attachment 13, Calculations. Tank designs and 

operating specifications are also provided in attachment 11, section 15179D, liquid treatment and 

liquid holding tank data sheet. The tank data sheet details the materials of construction; tank 

dimensions; tank capacity; shell thickness; allowable corrosion; connections; structural supports; and 

seam requirements for the liquid treatment tank. Attachment 7, Construction Drawings, details the 

design and materials of construction for the tank foundation. 
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All tank system components are prefabricated and are commercially available. Vendor-supplied design 

data and certifications are used to evaluate the adequacy of the components of each tank system design 

with respect to the applicable design standards. This will ensure that components of the tank systems will 

not collapse, rupture, or fail during installation or operation. Evaluations will be performed by -12Ee&S 

PFNW-R and the manufacturers to design appropriate anchors for tank system components. 

Tanks within the liquid treatment system will be structurally supported by steel legs, reinforced and 

secured to a level concrete pad. All tanks are designed with base anchorage to resist sliding or 

overturning due to seismic loads. Tank anchorage is designed to withstand the Uniform Building 

Code, Zone 3 seismic loading. 

Tank anchorage for the liquid treatment tank will consist of anchor bolts bonded, mechanically or via 

epoxy, to the concrete pad. The anchors bolts protruded up through the stainless steel secondary 

containment pan and are seal welded at the base of the bolt. The anchor bolts then directly fasten the 

tank structural support frame to the concrete pad. Tank foundations and supports are designed in 

accordance with the American Concrete Institute and American Institute of Steel Construction. 

Foundation designs are shown in Attachment 7, Construction Drawings. 

None of the waste tank systems to be used in the MWF will contact soil. The components of each tank 

system (e.g., tanks, filters, pumps, etc.) are provided withe primary containment of the waste. Baeh 

eompoReRt is eoAtaiAed witlliA tile GASVIT™ BuildiAg (GVB) or Stabili:catioA BuilaiRg (STB). Tile 

staiAless steel paHs, iRai,·iaually mouRtea fur eaell of tile taAk systems, seF¥e as tile seeoAdarf 

eoRtaiAmeAt for that tank system. 

Since the individual components of each tank systems are provideg j*'imary-with containment, these 

components will be inspected in accordance with the Inspection Plan included as Attachment 19. If 

observed during inspections, equipment corrosion and/or other observable material stress will be 

addressed as required to maintain safe operation of the MWF treatment processes and prevent releases to 

the environment. 

Installation procedures, based on manufacturer specifications, are developed and followed to ensure the 

safe installation of each tank. Where applicable, tightness testing procedures are developed and followed 

to confirm integrity of new waste tank systems after installation. An independent, qualified, registered 

professional engineer, familiar with the appropriate installation procedures for tanks, will ensure that the 
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installation of the waste tank systems follows proper procedures with no resultant damage to the system. 

Ancillary piping is designed to meet ANSI standards for process piping. 

Records of tank installations are maintained at the PFNW-REee£ facility. A certification statement, of the 

independent inspection, as required by WAC l 73-303-64Q(3)(a) and certifiedwill be iReh-1ded with the 

f6€efds-in accordance with WAC 173-303-810(13)(a) will be kept in the operating record. 

Atk~tainless steel tanks are designed in accordance with the American Society of Mechanical 

Engineers (ASME) and other organizations listed in Table D-2-1. A minimum of 15 psi will be 

specified, however, since tanks are for atmospheric use, pressure vessel certification stamps will not be 

needed. Welding on tank shells will be full penetration welds. Weld joint efficiency will be 85 % or 

greater, in accordance with applicable standards. 

Piping and instrument diagrams (P&IDs) and process flow diagrams (PFDs) for the liquid treatment 

system are presented in Attachment .+RR. 

D-2a(2) Integrity Assessment 

Design basis used for design, installation, and minimum shell thickness are presented in Attachment 

13, Calculations (Tank Certifications). Tank certifications provide an independent registered 

professional engineers ' certification that tank support structures, foundation, and ancillary equipment 

design will be structurally sound and be sufficiently compatible with wastes stored therein, to ensure 

that specified tanks will not fail or collapse over the intended life of the tank. 

Tank systems will be subsequently assessed throughout the life of the system to verify that the tank 

system will be fit for its intended use. This assessment program is described in Attachment 19, 

Inspection Plan. Copies of tank assessments will be kept on file at the MWF facility. 

I D-2a(3) Additional Requirements for Existing Tanks -NIA, 

'l>le elEistiRg taRk s;·stems are iRehided as 13art ef the MWF desigR.WAC 173-303-040 defines existing 

tank systems as a tank system used for storage or treatment of dangerous waste which is in operation, 

or for which installation has commenced on or prior to February 3, 1989. Based on this definition, the 

MWF does not have any existing tanks. 
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D-2a(4) Additional Requirements for New Tanks 

Tanks will be installed in compliance with WAC 173-303-640 (3). Tanks, components and ancillary 

equipment will be carefully handled, by a subcontractor who is specialized in tank installation, to 

prevent damage to tank systems during installation. No underground tanks will be installed at the 

MWF. After tank systems have been installed, and before being placed in service, tanks systems will 

be inspected by an independent, qualified, installation inspector or ffeeftsea-registered professional 

engineer for the following items: 

• Weld breaks 

• Punctures 

• Scrapes of protective coatings, where applicable 

• Cracks 

• Corrosion 

• Other structural damage or inadequate construction or installation. 

Discrepancies will be remedied before tank systems are placed in service. New tanks and ancillary 

equipment will be tested for tightness (i.e., leak tested) prior to being placed in service. If a leak is 

found, the tank system or ancillary equipment will be repaired and re-inspected before being placed in 

service. A copy of the installation report, signed by the independent inspector, stating that the tank 

system was installed in accordance with the applicable designs, and that acceptable repairs were made 

as required, will be kept on file at the MWF facility. 

Ancillary equipment, such as piping, will be supported and protected to prevent excessive stresses due 

to physical hazards, settlement, vibration, expansion, or contraction. Ancillary equipment installation 

will use, as a reference, ANSI Standard 831.3, "Chemical Plant And Refinery Piping", or an 

equivalent standard reference. 

Based on tank design and material of construction, no active corrosion protection systems, either of 

commercial origin or in-house shop fabricated, are part of the liquid treatment tank system. Corrosion 

protection for this tank is provided as an administrative control, limiting the waste pH range between 2 

and 12.5. No portion of the tank system is in contact with the soil. 
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Tank design and corrosion certification requirements, verifying adequacy of tank system design and 

corrosion protection, are defined in Attaclunents 11 and 12, Section 15176. A Certification of 

conformance will be provided by each manufacturer. Tank and support calculation are presented in 

Attaclunent 13, Calculations. 

D-2a(5) Additional Requirements for New On-ground or Underground Tanks - NIA. 

All waste tank systems associated with the MWF, will not be installed or operated in direct contact 

with the soil environment (e.g., as would be the case for underground storage tanks (USTs) or outdoor 

tanks). Therefore design failures due to soil corrosion, dome loading, etc. need not be evaluated for 

this tank system. 

D-2B Secondary Containment And Release Detection For Tank Systems 

D-2b(l) Requirements for All Tank Systems 

This section describes the secondary containment system for above ground tanks at the MWF. Tank 

secondary containment systems are designed, installed, and operated to prevent any waste migration or 

cross-contamination with other waste being stored or processed within the MWF. For the liquid 

treatment tank and ancillary equipment, the secondary containment consists of a flat stainless steel pan 

that is secured directly beneath the tank system. The pan free volume is designed to contain 1,320 

gallons ( 110% of the volume capacity of one tank), and is sized to provide a combined secondary 

containment for the following tank equipment and interconnecting piping. The free volume in the 

secondary containment space takes into account the space occupied (e.g., displaced volume) by the 

tank support structure and any equipment that is placed inside the containment area during the normal 

operation of the system. 

Piping - All waste bearing piping extending outside of the secondary containment pan effective 

boundary will be constructed of double encased pipe (e.g., pipe-in-pipe). The carrier pipe is specified 

as Polyvinylidene Fluoride (PVDF) for maximum resistance to postulated waste types. The outer 

pipe, used as secondary containment, is specified as Polyvinyl Chloride (PVC). The annular space, 

between the inner and outer pipe, is lined with conductivity tape to serve as early leak detection from a 

failure of the carrier pipe. 
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D-2b(l)(a) 

(i) Foundation - The secondary containment pan will be placed directly on the stabilization 

building concrete foundation. The foundation is designed to support the tank system and all 

equipment operating within the tank system; resist pressure gradients above and below the system; and 

prevent failure due to settlement, compression and uplift. Foundation preparation, design, and 

construction procedures to control cracking due to uneven settlement are presented in Attachment 7, 

Construction Drawings, and Attachment 13, Calculations. 

To further ensure the structural integrity of the tank system, the tank structural supports (e.g., legs) 

will be high enough to maintain the tank above the secondary containment's maximum potential liquid 

level. Additionally, the tank system ancillary components, as listed in Table D-2-2, will be mounted 

on support frames, above the maximum height of the secondary containment pan. The pumps 

themselves will be directly mounted on frames attached to tank structural supports (above the 

maximum height of the pan). 

(ii) Material Compatibility - The secondary containment for the tank system, as well as tank and 

ancillary equipment structural supports, will be constructed of stainless steel, with a material 

compatibility consistent with the material used for the tank system components. Based on the waste 

types postulated for this system and a pH range limit between 2 and 12.5, the stainless steel material 

specified in Attachment 7, Construction Drawings, should be adequate. 

(iii) Strength and Thickness - The tank system secondary containment will be constructed of 

1/8-inch stainless steel plate with reinforcing ribs. This design is determined to have sufficient 

strength, thickness and resistance to prevent failure ferQm pressure gradients (including static head and 

external hydrological forces), physical contact with the waste, climactic conditions, and stresses of 

daily operations. Structural design information for the tank containment system is presented in 

Attachment 7, Construction Drawings. 

(iv) Leak Detection - The stainless steel pan providing secondary containment is slightly sloped 

to facilitate both liquid detection and removal. A conductivity probe, with a respective alarm, will be 

placed at the low point of the secondary containment pan, and will serve as continuous leak detection 

of the primary tank and tank system components listed in Table D-2-2. Additionally, visual checks of 

the secondary containment systems will be performed daily. These checks will consist of visually 
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inspecting for signs of primary containment leaks; run-on or run-off of liquids to and from the 

secondary containment pan; and immediately apparent signs of corrosion, cracking, or other material 

stress. A more extensive examination of the equipment and material integrity will be routinely 

performed as discussed in Attachment 19. 

(v) Drainage and Spill Removal - The secondary containment pan for the tank system is slightly 

sloped to a low point at one comer of the pan. This approach facilitates collection of liquids and 

removal. The degree of sloping for the secondary containment structure is specified in the structural 

designs presented in Attachment 7, Construction Drawings. Visual inspections for contamination 

from leaks or spills are discussed in the section above. If liquids are present in the secondary 

containment, the material will be removed via a portable vacuum pump or by absorbents, within a 

twenty-four (24) hour period from the time of discovery. The material will be collected in a 

transportable in-process container (TIC); transported to container staging area, TS-01; and evaluated 

for required treatment and stabilization procedures. 

(vi) Run On - The tank system is housed within the completely enclosed £taeili2atieR 

~STB. The secondary containment system is constructed and operated, as well as sheltered 

from the outdoor environment, so that run-on from a 25-year, 24-hour will be excluded from the 

system. The exterior wall of the combined GASVIT™-MWTH and £taeili2atieR STB~ is 

designed with a solid concrete berm. The height of the berm will be a minimum of 8-inches. The 

exterior entrances to the Stabilization building are also a minimum of 8-inches higher than the exterior 

yard grade. This containment is sufficient to prevent run-on form a 100-year, 24-hour storm. 

Therefore, secondary containment capacity for run-on need not be provided. Construction details are 

presented in Attachment 7, Construction Drawings. 

D-2b(l)(b) 

(i) Concrete Secondary Containment ---WA,-The tank system will l.19.~ r.eJx _\!P.<?!1. _tht:_~C>_!l~_rt:tt: ___ __ -- ----{ Formatted: No underline 

secondary containment system. The Stabilization building concrete foundation, with an 8-inch berm, 

will serve a tertiary containment function. Foundation design features including materials of 

construction, provisions for expansion, and impermeable sealants, are detailed in Attachment +RR, 

Construction Drawings. 
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(ii) Secondary Containment Capacity - For the liquid treatment tank and ancillary equipment, 

the secondary containment consists of a flat stainless steel pan that is secured directly beneath the tank 

system. The secondary containment system is designed to contain 200 percent (200%) of the volume 

of the largest tank. Therefore, the pan free volume is designed to contain 1,320 gallons, and is sized to 

provide a combined secondary containment for the tank system equipment and interconnecting piping 

listed in Table D-2-2. The free volume in the secondary containment space takes into account the 

space occupied (e.g., displaced volume) by the tank support structure and any equipment that is placed 

inside the containment area during the normal operation of the system. Material specifications, design 

drawings, and calculations are presented in Attachment .+RR, Construction Drawings, and Attachment 

13, Calculations. 

(iii) [Automatic Sprinkler Systems Capacity t_~{.'L I~_<_:}Yci_\Yf _'::".i_l_l _~_<_: _<_:q_l!i.PP_~_ ~j!!Jc~ry- ~~<_: _______ .----{ Comment [BN1]: Onlyhazmat cabinets right? 

suppression systems only. Therefore, secondary containment capacity to contain 20 minutes of fire 

water, per Uniform Building Code, 80.301(1)(4), need not be provided. 

D-2b(2) Additional Requirements for Specific Types of Systems 

The following sections define the provisions for compliance to applicable requirements for vault 

systems, double wall tanks, and ancillary equipment. 

D-2b(2)(a) Vault Systems 

The secondary containment system is not a vault, by a conventional definition. The secondary 

containment system is comprised of a shallow stainless steel pan; with the bottom of the pan at floor 

level; and the top of the pan completely open to the room environment. Although the definition of 

"vault" is not applicable to this secondary containment system the requirements for this section are 

satisfied, and include: 

(i) Ignitable or Reactive Vapors - As a fundamental administrative control, no ignitable waste 

(DOOl) will be processed through this tank system. As a precaution, the process ventilation system 

and building ventilation system are the primary design means to protect against the potential formation 

and accumulation, of unforeseen ignitable concentration of flammable vapors. The tanks in the system 

are completely sealed and vented by the process ventilation system. Any fumes originating from 
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waste accumulating in the secondary containment system are defused, diluted, and captured in the 

building ventilation system. 

Waste treated and stored within the boundary of the secondary containment system for this tank 

system will be compatible. Waste compatibility will be determined by the procedures discussed in the 

WAP. 

(ii) Exterior Moisture Barrier - The tank system and secondary containment are installed inside 

the fully enclosed Stabilization building, sheltered from the outdoor environment. An exterior 

moisture barrier, as described in Section D-2b(l)(a)(vi), prevents the migration (e.g. , run-on) of 

moisture or infiltration into the secondary containment system. Therefore, secondary containment 

capacity for run-on need not be provided. Construction details are presented in Attachment 7, 

Construction Drawings. 

D-2b(2)(b) Double-walled Tanks - N/A. 

The tanks within this system are not a double-wall tank design, but instead, are a single-shell design. 

Therefore, all provisions for corrosion protection and continuous leak detection are defined in the 

applicable sections for the secondary containment pan. 

D-2b(2)(c) Ancillary Equipment 

Secondary containment for the ancillary equipment of this tank system (listed in Table D-2-2) is 

provided by the same stainless steel pan for the entire tank system; as described in Section D-2b( 1 ). 

Piping extending outside the physical boundary of the secondary containment pan, will be constructed 

of double-encased pipe, as described in section D-2b( 1 ). Containers being transported within the 

facility (e.g., transportable in-process containers (TI Cs)) shall be equipped with their respective 

secondary containment (refer to Section D-1 , Containers). Inspections for leaks, spills, corrosion, 

and/or other material stress are described in Sections D-2a(2), (4), and (5). 

D-2C VARIANCES FROM SECONDARY CONTAINMENT REQUIREMENTS 

~ No variances are requested for the tank systems specified in the MWF. 
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D-2D TANK MANAGEMENT PRACTICES 

Each tank system is designed to manage a subset of the wastes that will be accepted for treatment. 

Standard procedures for each treatment process, developed prior to receipt of any waste at the MWF, 

provide operational controls to ensure that any waste or treatment reagent that could cause a tank to 

rupture, leak, corrode, or otherwise fail is not placed in such tanks. 

The following practices are employed to ensure tank failure does not occur. 

D-2d(l) Compatibility of Wastes or Treatment Agents 

As part of waste acceptance, all wastes and proposed treatment agents are assessed for compatibility 

with materials of construction in the tank systems selected for holding and treatment. This assessment 

is routine and is based on process knowledge, treatability test results and equipment and reagent 

vendor information. Before processing waste, a process data sheet is used to evaluate the compatibility 

of the tank material of construction with the planned chemical adjustment process as defined in 

Attachment 1, Waste Analysis Plan. 

D-2d(2) Operational Practices and Controls to Prevent Overfilling 

The following operational practices and controls prevent overfilling of tanks. 

D-2d(2)(a) Feed Cut-Off Systems, Pressure Controls, or Bypass Systems 

All liquid storage tanks are fitted with level sensors, level switches and automatic shut-offs. The level 

sensor provides tank volume data and has a high and high-high level alarm set point. The high alarm 

set point is designed to provide a warning signal to halt tank filling operations. The high-high set 

point activates the automatic shut-off to stop the filling operation automatically. 

D-2d(2)(b) Maintenance of Freeboard 

Maintenance of freeboard is not required since H&-tanks are SfleA te tile eH'fiFeAmeAt. located inside an 

enclosed building. 
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D-2d(2)(c) Diagrams of Piping, Control Instrumentation, and Process Flow 

Process flow diagrams for the tank systems are included in Attachment 7, Construction Drawings. All 

processes within the MWF are batch processes. Tank systems have independent control mechanisms. 

Control requirements for each tank system are discussed in Attachments 5, Process Engineering 

Description for Stabilization Building, and Attachment 6, Process Engineering" 

Description for GASVIr"'-MWTH Building. Additionally, tank system vendors provide P&ID for 

the components of the tank systems they supply no later than at the time of purchase. The control 

instrumentation identified will include: 

• level sensors 

• level switches 

• level alarms 

• flow measurement and controls 

• automatic shut-off valves 

• motor control devices 

• weight sensor 

• temperature monitoring regulation and controls 
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D-2d(2)(d) Descriptions of Procedures for Treating Dangerous Waste 

Descriptions of procedures for treatment of dangerous wastes in tank systems are included in Sections 

D-2b aRd D 2e. 

D-2E Labels And Signs 

The tanks, referenced in Table D-2-2, will be labeled on two sides in black letters identifying the type 

of waste contained, the tank number, and tank name. The tank label area will be painted a light color, 

as necessary, to provide a contrast for the black lettering and enhance visibility. Tank identification 

labels will be lettered and numbered using a minimum of 3-inch high characters and will be located 

approximately at eye level. These labels will be visible from a minimum distance of 50 feet. 

In accordance with WAC 173-303-640(5)(d). +he tanks will be labeled to identify the waste contained 

and the major risks associated with the waste being treated and stored. At all times, tanks containing 

dangerous wastes, extremely hazardous wastes, or hazardous materials will be appropriately labeled to 

identify the major risks associated with the tank contents for employees, emergency personnel, and the 

public. Labels will be inspected per WAC 173-303-395(6) to insure they are not obscured, removed, 

or unreadable. Hazardous Materials Identification System (HMIS) and National Fire Protection 

Association (NFP A) labeling system will be used. 

HMIS labels provide information on waste characteristics which identify the major risk associated 

with the waste being stored. The HMIS system includes information on health hazard, flammability, 

reactivity, and personnel protection. Hazards are rated from 0 to 4 (e.g., minimal hazard to severe 

hazard) indicating the degree of severity associated with the hazard. HMIS labels are color coded as 

follows: 

• Blue 

• Red 

• Yellow 

• White 

Health characteristics 

Flammability 

Reactivity 

Personnel Protection 
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The HMIS labels are 10.5-inches by 13.5-inches and are located at approximately eye level. These 

labels can be seen from a minimum distance of 50 feet. LegeREI sigRs eiqilaiRiAg the HMIS laeeliAg 

S)'Stem v.'il! be loeateEI thro!lghollt the plaAt. 

Tanks will also be labeled with NFPA labels in addition to the tank number and material contained. 

Similar to the HMIS labeling system, the NFP A labels provide information on waste characteristics 

such as reactivity, flammability, and health hazard. Additional information such as reactivity with 

water and other special fire fighting information is also provided on this label. The color scheme for 

this label is as follows: 

• Blue 

• Red 

• Yellow 

Health characteristics 

Flammability 

Reactivity 

Each characteristic is rated from 0 to 4 indicating the degree of hazard ranging from 0 as no special 

hazard, to 4 as a severe hazard. The NFPA labels i!fe typically 12-inches-square, with each character 

approximately 3-inches high. These labels can be seen from a minimum distance of 50 feet. begeAEI 

sigAs eKplaiRiRg tho Nf PA labeliRg system will be loeateEI throllghollt tho plaRt. 

D-2F AIR EMISSIONS 

Process Ventilation - Process ventilation to this system is established and confirmed prior to 

conducting liquid treatment operations. The process ventilation system provides airspace confinement 

of waste-bearing equipment and maintains that equipment and/or area at a negative air pressure 

relative to the immediate room environment. The control of fugitive emissions is provided by venting 

the airspace above the incoming waste containers (e.g., TICs) and tank system. Local differential 

pressure indicators provide the operator with a positive indication that the process ventilation system is 

operating. 

The process vent system collects fugitive emissions from the waste handling preparation areas where 

dust, vapors, or fumes may be released. The system uses activated carbon filters to treat organic 

vapor. A second filter type is used to treat acid and alkaline fumes, where applicable. A third filter 

type is a high efficiency particulate air (HEPA) filter and is used to remove particles of ::: 0.3 micron 

at 99.97% efficiency. The process ventilation system design is detailed in Attachments 5, 6, and 7. 
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Building Confinement Exhaust - The exhaust from the process ventilation system is discharged to 

the building confinement system. This system provides for general stabilization building exhaust and 

ventilation and zone pressure control. The system consists of one supply air units two main exhaust 

filter trains, associated pressure control sensors, controllers, and damper actuators. 

The system is designed to provide a minimum of seven air changes per hour in the operating process 

areas. Each filter bank consists of a pre-filter, HEPA filter, and carbon adsorption filter stage. Process 

ventilation exhaust discharges directly into the building exhaust system ahead of the building 

confinement filter banks. Building exhaust is then discharged through twe-an exhaust stack;; located 

eR tile reef ef tile attilaiRgbehind the MWTH building. The building confinement system design is 

detailed in Attachments 5, 6, and 7. 

Exhaust Emissions Monitoring - The building confinement exhaust monitors consist of a continuous 

air monitor (CAM) and a record sample filter, both of which collect representative samples of the 

radioactive particles in the discharge stream. A local alarm will sound if a high radiation level is 

detected. In addition, the building confinement exhaust monitors provide a continuous readout for the 

gas flow to the atmosphere. A process engineering description for this system is described in 

Attachments 5 and 6. Piping and instrument diagrams (P&IDs) for this system are found in 

Attachment 7, Construction Drawings. 

D-2G MANAGEMENT OF IGNITABLE OR REACTIVE WASTE IN TANK SYSTEMS 

No ignitable waste will be stored, processed, or treated within this tank system. Conversely, some 

reactive waste may be forwarded to this tank system for treatment and temporary storage. Tanks 

potentially containing reactive waste will be located away from: ( 1) a property line which is or can be 

built upon, and (2) the nearest side of any public way or from the nearest public building or property 

line, as required by the NFPA and 1988 Uniform Building Code's (UBC) buffer zone requirements for 

reactive wastes. The minimum required distance from reactive storage tanks to a property line is 50 

feet. Section F-5, Prevention of Reaction oflgnitable, Reactive and Incompatible Wastes, describes in 

more detail the safe management practices used when handling or storing the waste types. 

Reactive wastes identified in WAC 173-303-0907(7) (a) (vii) and (viii) will be specifically restricted 

form this tank system as specified in the W AP. Other wastes defined as reactive, such as sulfide 
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bearing wastes, will be accepted at the MWF. Compatibility testing as described, also described in the 

W AP will be used to determine what reactive wastes can be consolidated. Also, tanks previously 

containing reactive wastes will not be used to store incompatible wastes until at least one waste, 

compatible with both wastes is stored in the tank, or the tank has been cleaned. 
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D-2H MANAGEMENT OF INCOMPATIBLE WASTE IN TANK SYSTEMS 

This tank system is designed to provide segregated storage, with primary and secondary containment, 

for waste treated, processed, and stored therein. This waste, by design, is preempted from 

commingling with potentially incompatible waste staged for or stored in neighboring tank systems. 

The administrative controls and inherent design features (e.g., material of construction, structural 

integrity, secondary containment, continuous leak detection, routine inspections, etc.), as described 

earlier in this section, attest to the tank system' s ability to effectively segregate incompatible wastes 

and materials. 

Wastes which are incompatible with the previous contents of the tank will not be placed in that same 

tank until the tank has been cleaned, or the tank has stored a waste compatible to both the waste 

streams in question. Compatibility determinations will be based on compatibility testing as described 

in the W AP, Department of Transportation (DOT) hazard classification, or an equivalent recognized 

compatibility reference. 
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3.0 LIQUID HOLDING (SYSTEM TP-06) 

Overview - The function of the liquid holding tank system (TP-06) is to receive and treat liquid 

wastes containing low concentrations (less than I%) of dissolved metals and organic. The system also 

provides capability for organic and metal contaminants removal including final polishing of liquid 

wastes treated by other systems. Other purposes of the treatment are to provide opportunities for re­

use of the treated liquid waste when such a re-use is practical, cost effective, and allowed by the MWF 

part B permit. 

The pretreatment processes will comply with the RCRA LDR treatment standards of chemical 

oxidation (CHOXD) by UV oxidation and carbon filtration (CARBN) as described in federal 

regulations 40 CFR 268.42 and 268.45 and incorporated by reference in WAC 173-303-140(2)(a). 

The liquid holding system (TP-06) has two 1,200 gallon tanks, two tank mixers, two pumps, a carbon 

filter, an ion exchange unit, and a UV oxidation unit including all of the related piping, valve, 

instrumentation and controls, and instrumentation needed to perform the specified treatment. The 

carbon filter, ion exchange unit and UV oxidation unit are classified as miscellaneous units and are 

described in Section D-11. A summary description of these units is presented here. 

Wastes are brought to this system by a TIC or in their original containers. The liquid holding system 

employs a granular activated carbon absorber, an ion exchange unit, and UV oxidation for removal 

and/or destruction of small amounts of organic material (e.g., hydrocarbons, alcohol, ketones, volatile 

organic compounds, and aromatics) followed by the removal of dissolved metals and ionic compounds 

in the incoming liquid waste. Treatment by the different processing methods is optional and is selected 

based on the input waste characteristics and the ultimate waste treatment objectives which are as 

follows: 

• Removal of organic or inorganic contaminants to allow the waste to meet the LDR treatment 

standards of CARBN or CHOXD 

• Removal of organic or inorganic contaminants so that the waste meets the leachability 

requirements after it is stabilized. 

• Removal of contaminants to a cleanliness level that allows for the re-use of the waste. 
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Carbon Adsorption. The activated carbon filter is provided to remove chlorine and some organics in 

the feed water. The removal is an absorption process. There are two carbon beds with each bed 

having one layer of filter media and several layers with the least dense carbon layer on top and the 

most dense quartz layer at the bottom. The carbons will be used in regeneration or non-regenerative 

modes, which ever is most effective for the given waste stream. 

Ultraviolet (UV) Oxidation. UV oxidation is used as a polishing step to reduce total organic carbon. 

Low pressure mercury discharge lamps are used to generate the UV energy in the powerful of 185 nm) 

range. The UV light rays produced by each lamp efficiently pass through the lamp housing and into 

the surrounding light flowing through the UV treatment chamber. This UV energy is sufficient for 

effective reduction of the oxidizable carbon in the waste. The UV energy promotes free radicals in 

varying degrees of photo-chemical excitation. The hydroxyl (OH-) free radicals break various 

chemical bonds of organic matter which in tum produce chain reactions, oxidizing most organic 

matter into C02 and HzO. 

Ion Exchange. A double-bed ion-exchange, one anion and one cation, will be provided for removal 

of metals in the waste. The cation resin at the initial operation will be in sodium form and the anion 

will be in chlorine form. The beds will be used in series. 

D-2A DESIGN, INSTALLATION AND ASSESSMENT OF TANK SYSTEM 

D-2a(l) Design Requirements 

Tanks and ancillary equipment will be designed and fabricated to ensure that the equipment will not 

collapse or rupture under design loads. A summary of the tank design loads and calculations are 

presented in the technical specifications for stabilization building processes, Attachment 11 , Section 

15176, Shop Fabricated Stainless Steel Tanks, and Attachment 13, Calculations. Tank designs and 

operating specifications are also provided in Attachment 11 , Section 15179D, liquid treatment and 

Liquid holding tank data sheet. The tank data sheet details the materials of construction; tank 

dimensions; tank capacity; shell thickness; allowable corrosion; connections; structural supports; and 

seam requirements for the liquid holding tank. Attachment 7, Construction Drawings, details the 

design and materials of construction for the tank foundation. 
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All tank system components are prefabricated and are commercially available. Vendor-supplied design 

data and certifications are used to evaluate the adequacy of the components of each tank system design 

with respect to the applicable design standards. This will ensure that components of the tank systems will 

not collapse, rupture, or fail during installation or operation. Evaluations will be performed by PFNW­

~ and the manufacturers to design appropriate anchors for tank system components. 

Tanks within the liquid holding system will be structurally supported by steel legs, reinforced and 

secured to a level concrete pad. All tanks are designed with base anchorage to resist sliding or 

overturning due to seismic loads. Tank anchorage is designed to withstand the Uniform Building 

Code, Zone 3 seismic loading. 

Tank anchorage for the liquid holding tank will consist of anchor bolts bonded, mechanically or via 

epoxy, to the concrete pad. The anchors bolts protruded up through the stainless steel secondary 

containment pan and are seal welded at the base of the bolt. The anchor bolts then directly fasten the 

tank structural support frame to the concrete pad. Tank foundations and supports are designed in 

accordance with the American Concrete Institute and American Institute of Steel Construction. 

Foundation designs are shown in Attachment 7, Construction Drawings. 

None of the waste tank systems to be used in the MWF will contact soil. The components of each tank 

system (e.g., tanks, filters, pumps, etc.) provide the primary containment of the waste. Each component is 

contained within the GASVIT™-MWTH Building fG¥Bj-or Stabili:i:atieR B11ildiRg ( STB~. The stainless 

steel pans, individually mounted for each of the tank systems, serve as the secondary containment for that 

tank system. 

Since the individual components of each tank systems provide primary containment, these components 

will be inspected in accordance with the Inspection Plan included Attachment 19. If observed during 

inspections, equipment corrosion and/or other observable material stress will be addressed as required to 

maintain safe operation of the MWF treatment processes and prevent releases to the environment. 

Installation procedures, based on manufacturer specifications, are developed and followed to ensure the 

safe installation of each tank. Where applicable, tightness testing procedures are developed and followed 

to confirm integrity of new waste tank systems after installation. An independent, qualified, registered 

professional engineer, familiar with the appropriate installation procedures for tanks, will ensure that the 
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installation of the waste tank systems follows proper procedures with no resultant damage to the system. 

Ancillary piping is designed to meet ANSI standards for process piping. 

Records of tank installations are maintained at the PFNW-ReooS facility. A certification statement, of the 

independent inspection, will be included with the records in accordance with WAC 173-303-81O(l3)(a). 

All-5.Stainless steel tanks are designed in accordance with the ASME and other organizations listed in 

Table D-2-1. A minimum of 15 psi will be specified, however, since tanks are for atmospheric use, 

pressure vessel certification stamps will not be needed. Welding on tank shells will be full penetration 

welds. Weld joint efficiency will be 85% or greater, in accordance with applicable standards. 

P&IDs and PFDs for the liquid holding system are presented in Attachment 7. 

D-2a(2) Integrity Assessment 

Design basis used for design, installation, and minimum shell thickness are presented in Attachment 

13, Calculations (Tank Certifications). Tank certifications provide an independent registered 

professional engineers' certification that tank support structures, foundation, and ancillary equipment 

design will be structurally sound and be sufficiently compatible with wastes stored therein, to ensure 

that specified tanks will not fail or collapse over the intended life of the tank. 

Tank systems will be subsequently assessed throughout the life of the system to verify that the tank 

system will be fit for its intended use. This assessment program is described in Attachment 19, 

Inspection Plan. Copies of tank assessments will be kept on file at the PFNW-R&e£ MWf: facility. 

I D-2a(3) Additional Requirements for Existing Tanks -NIA. 

WAC 173-303-040 defines existing tank systems as a tank system used for storage or treatment of 

dangerous waste which is in operation, or for which installation has commenced on or prior to 

February 3, 1989. Based on th is definition. the MWF does not have any existing tanks. 

No ellistiHg taHk systems are iHeh1ded as part oft11e MWF desigH. 

D-2a(4) Additional Requirements for New Tanks 
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Tanks will be installed in compliance with WAC l 73-3-Q3-640 (3). Tanks, components and ancillary 

equipment will be carefully handled, by a subcontractor who is specialized in tank installation, to 

prevent damage to tank systems during installation. No underground tanks will be installed at the 

MWF. After tank systems have been installed, and before being placed in service, tanks systems will 

be inspected by an independent, qualified, installation inspector or lieeftsregistered professional 

engineer for the following items: 

• Weld breaks 

• Punctures 

• Scrapes of protective coatings, where applicable 

• Cracks 

• Corrosion 

• Other structural damage or inadequate construction or installation. 

Discrepancies will be remedied before tank systems are placed in service. New tanks and ancillary 

equipment will be tested for tightness (i.e., leak tested) prior to being placed in service. If a leak is 

found, the tank system or ancillary equipment will be repaired and re-inspected before being placed in 

service. A copy of the installation report, signed by the independent inspector, stating that the tank 

system was installed in accordance with the applicable designs, and that acceptable repairs were made 

as required, will be kept on file at the MWF facility. 

Ancillary equipment, such as piping, will be supported and protected to prevent excessive stresses due 

to physical hazards, settlement, vibration, expansion, or contraction. Ancillary equipment installation 

will use, as a reference, ANSI Standard B3 l .3, "Chemical Plant And Refinery Piping", or an 

equivalent standard reference. 

Based on tank design and material of construction, no active corrosion protection systems, either of 

commercial origin or in-house shop fabricated, are part of the liquid holding tank system. Corrosion 

protection for this tank is provided as an administrative control, limiting the waste pH range between 2 

and 12.5. No portion of the tank system is in contact with the soil. 

Tank design and corrosion certification requirements, verifying adequacy of tank system design and 

corrosion protection, are defined in Attachments 11 and 12, Section 15176. A Certification of 

conformance will be provided by each manufacturer. Tank and support calculation are presented in 
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Attachment 13, Calculations. 

D-2a(5) Additional Requirements for New On-ground or Underground Tanks - NIA. 

All waste tank systems associated with the MWF, will not be installed or operated in direct contact 

with the soil environment (e.g., as would be the case for underground storage tanks (US Ts) or outdoor 

tanks) . Therefore, design failures due to soil corrosion, dome loading, etc. need not be evaluated for 

this tank system. 

D-2B SECONDARY CONTAINMENT & RELEASE DETECTION FOR TANK 

SYSTEMS 

D-2b(l) Requirements for All Tank Systems 

This section describes the secondary containment system for above ground tanks at the MWF. Tank 

secondary containment systems are designed, installed, and operated to prevent any waste migration or 

cross-contamination with other waste being stored or processed within the MWF. For the liquid 

holding tank and ancillary equipment, the secondary containment consists of a flat stainless steel pan 

that is secured directly beneath the tank system. The pan free volume is designed to contain 1,320 

gallons ( 110% of the volume capacity of one tank), and is sized to provide a combined secondary 

containment for the fellowiRg tank equipment and interconnecting piping. 

The free volume in the secondary containment space takes into account the space occupied (e.g., 

displaced volume) by the tank support structure and any equipment that is placed inside the 

containment area during the normal operation of the system. 

Piping - All waste bearing piping extending outside of the secondary containment pan effective 

boundary will be constructed of double encased pipe (e.g., pipe-in-pipe). The carrier pipe is specified 

as Polyvinylidene Fluoride (PVDF) for maximum resistance to postulated waste types. The outer 

pipe, used as secondary containment, is specified as Polyvinyl Chloride (PVC). The annular space, 

between the inner and outer pipe, is lined with conductivity tape to serve as early leak detection from a 

failure of the carrier pipe. 

D-2b(l)(a) 
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(i) Foundation - The secondary containment pan will be placed directly on the stabilization 

building concrete foundation. The foundation is designed to support the tank system and all 

equipment operating within the tank system; resist pressure gradients above and below the system; and 

prevent failure due to settlement, compression and uplift. Foundation preparation, design, and 

construction procedures to control cracking due to uneven settlement are presented in Attachment 7, 

Construction Drawings, and Attachment 13, Calculations. 

To further ensure the structural integrity of the tank system, the tank structural supports (e.g., legs) 

will be high enough to maintain the tank above the secondary containment's maximum potential liquid 

level. Additionally, the tank system ancillary components, as listed in Table D-2-4, will be mounted 

on support frames, above the maximum height of the secondary containment pan. The pumps 

themselves will be directly mounted on frames attached to tank structural supports (above the 

maximum height of the pan). 

(ii) Material Compatibility - The secondary containment for the tank system, as well as tank and 

ancillary equipment structural supports, will be constructed of stainless steel, with a material 

compatibility consistent with the material used for the tank system components. Based on the waste 

types postulated for this system and a pH range limit between 2 and 12.5, the stainless steel material 

specified in Attachment 7, Construction Drawings, should be adequate. 

(iii) Strength and Thickness - The tank system secondary containment will be constructed of 

1/8-inch stainless steel plate with reinforcing ribs. This design is determined to have sufficient 

strength, thickness and resistance to prevent failure from pressure gradients (including static head and 

external hydrological forces), physical contact with the waste, climactic conditions, and stresses of 

daily operations. Structural design information for the tank containment system is presented in 

Attachment 7, Construction Drawings. 

(iv) Leak Detection - The stainless steel pan providing secondary containment is slightly sloped 

to facilitate both liquid detection and removal. A conductivity probe, with a respective alarm, will be 

placed at the low point of the secondary containment pan, and will serve as continuous leak detection 

of the primary tank and tank system components listed in Table D-2-4. Additionally, visual checks of 

the secondary containment systems will be performed daily. These checks will consist of visually 

inspecting for signs of primary containment leaks; run-on or run-off of liquids to and from the 
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secondary containment pan; and immediately apparent signs of corrosion, cracking, or other material 

stress. A more extensive examination of the equipment and material integrity will be routinely 

performed as discussed in Section F-2. 

(v) Drainage and Spill Removal - The secondary containment pan for the tank system is slightly 

sloped to a low point at one comer of the pan. This approach facilitates collection ofliquids and 

removal. The degree of sloping for the secondary containment structure is specified in the structural 

designs presented in Attachment 7, Construction Drawings. Visual inspections for contamination 

from leaks or spills are discussed in the section above. If liquids are present in the secondary 

containment, the material will be removed via a portable vacuum pump or by absorbents, within a 

twenty-four (24) hour period from the time of discovery. The material will be collected in a TIC; 

transported to container staging area, TS-0 I; and evaluated for required treatment and stabilization 

procedures. 

(vi) Run On - The tank system is housed within the completely enclosed Stabilization building. 

The secondary containment system is constructed and operated, as well as sheltered from the outdoor 

environment, so that run-on from a 25-year, 24-hour will be excluded from the system. The exterior 

wall of the combined GASVIT™-MWTH and STBtabili-catieH bt1ilEiiHg is designed with a solid 

concrete berm. The height of the berm wi-l-l--0e~ a minimum of 8-inches. The exterior entrances to the 

Stabilization building are also a minimum of 8-inches higher than the exterior yard grade. This 

containment is sufficient to prevent run-on form a JOO-year, 24-hour storm. Therefore, secondary 

containment capacity for run-on need not be provided. Construction details are presented in 

Attachment 7, Construction Drawings. 

D-2b(l)(b) 

(i) Concrete Secondary Containment - NI A. The tank system will not rely upon the concrete 

secondary containment system. The STB concrete foundation, with an 8-inch berm, will serve a 

tertiary containment function . Foundation design features including materials of construction, 

provisions for expansion, and impermeable sealants, are detailed in Attachment 7, Construction 

Drawings. 

(ii) Secondary Containment Capacity - For the liquid holding tank and ancillary equipment, the 

secondary containment consists of a flat stainless steel pan that is secured directly beneath the tank 
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system. The secondary containment system is designed to contain 110 percent (110%) of the volume 

of the largest tank. Therefore, the pan free volume is designed to contain 1,320 gallons, and is sized to 

provide a combined secondary containment for the tank system equipment and interconnecting piping 

listed in Table D-2-4. The free volume in the secondary containment space takes into account the 

space occupied (e.g., displaced volume) by the tank support structure and any equipment that is placed 

inside the containment area during the normal operation of the system. Material specifications, design 

drawings, and calculations are presented in Attachment 7, Construction Drawings, and Attachment 13, 

Calculations. 

(iii) Automatic Sprinkler Systems Capacity - NI A. The MWF will be equipped with dry fire 

suppression systems only. Therefore, secondary containment capacity to contain 20 minutes of fire 

water, per UBC, 80.301(1)(4), need not be provided. 

D-2b(2) Additional Requirements for Specific Types of Systems 

The following sections define the provisions for compliance to applicable requirements for vault 

systems, double wall tanks, and ancillary equipment. 

D-2b(2)(a) Vault Systems 

The secondary containment system is not a vault, by a conventional definition. The secondary 

containment system is comprised of a shallow stainless steel pan; with the bottom of the pan at floor 

level; and the top of the pan completely open to the room environment. Although the definition of 

"vault" is not applicable to this secondary containment system the requirements for this section are 

satisfied, and include: 

(i) Ignitable or Reactive Vapors - As a fundamental administrative control, no ignitable waste 

(DOO 1) will be processed through this tank system. As a precaution, the process ventilation system 

and building ventilation system are the primary design means to protect against the potential formation 

and accumulation, of unforeseen ignitable concentration of flammable vapors. The tanks in the system 

are completely sealed and vented by the process ventilation system. Any fumes originating from 

waste accumulating in the secondary containment system are defused, diluted, and captured in the 

building ventilation system. 
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Waste treated and stored within the boundary of the secondary containment system for this tank 

system will be compatible. Waste compatibility will be determined by the procedures discussed in the 

WAP. 

(ii) Exterior Moisture Barrier - The tank system and secondary containment are installed inside 

the fully enclosed Stabilization building, sheltered from the outdoor environment. An exterior 

moisture barrier, as described in Section D-2b(l)(a)(vi), prevents the migration (e.g., run-on) of 

moisture or infiltration into the secondary containment system. Therefore, secondary containment 

capacity for run-on need not be provided. Construction details are presented in Attachment 7, 

Construction Drawings. 

D-2b(2)(b) Double-walled Tanks 

The tanks within this system are not a double-wall tank design, but instead, are a single-shell design. 

Therefore, all provisions for corrosion protection and continuous leak detection are defined in the 

applicable sections for the secondary containment pan. 

D-2b(2)(c) Ancillary Equipment 

Secondary containment for the ancillary equipment of this tank system (listed in Table D-2-2 ) is 

provided by the same stainless steel pan for the entire tank system; as described in Section D-2b( 1 ). 

Piping extending outside the physical boundary of the secondary containment pan, will be constructed 

of double-encased pipe, as described in section D-2b(l ). Containers being transported within the 

facility (e.g., TICs) shall be equipped with their respective secondary containment (Section D-1, 

Containers). Inspections for leaks, spills, corrosion, and/or other material stress are described in 

Sections D-2a(2), ( 4), and (5). 

D-2C VARIANCES FROM SECONDARY CONTAINMENT REQUIREMENTS 

NI A. No variances are requested for the tank systems specified in the MWF. 

D-2D TANK MANAGEMENT PRACTICES 

Each tank system is designed to manage a subset of the wastes that will be accepted for treatment. 
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Standard procedures for each treatment process, developed prior to receipt of any waste at the MWF, 

provide operational controls to ensure that any waste or treatment reagent that could cause a tank to 

rupture, leak, corrode, or otherwise fail is not placed in such tanks. The following practices are employed 

to ensure tank failure does not occur. 

D-2d(l) Compatibility of Wastes or Treatment Agents 

As part of waste acceptance, all wastes and proposed treatment agents are assessed for compatibility 

with materials of construction in the tank systems selected for holding and treatment. This assessment 

is routine and is based on process knowledge, treatability test results and equipment and reagent 

vendor information. Before processing waste, a process data sheet is used to evaluate the compatibility 

of the tank material of construction with the planned chemical adjustment process as defined in the 

WAP. 

D-2d(2) Operational Practices and Controls to Prevent Overfilling 

The following operational practices and controls prevent overfilling of tanks. 

D-2d(2)(a) Feed Cut-Off Systems, Pressure Controls, or Bypass Systems 

All liquid storage tanks are fitted with level sensors, level switches and automatic shut-offs. The level 

sensor provides tank volume data and has a high and high-high level alarm set point. The high alarm 

set point is designed to provide a warning signal to halt tank filling operations. The high-high set 

point activates the automatic shut-off to stop the filling operation automatically. The high-high alarm 

annunciates at the operator control panel. 

D-2d(2)(b) Maintenance of Freeboard 

Maintenance of freeboard is not required since oo-l!!.Ltanks are ope!l to the e!l\'iroHmeHtlocated inside 

an enclosed building .. 

D-2d(2)(c) Diagrams of Piping, Control Instrumentation, and Process Flow 
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Process flow diagrams for the tank systems are included in Attachment 7. All processes within the 

MWF are batch processes. Tank systems have independent control mechanisms. Control 

requirements for each tank system are discussed in Attachments 5, Process Engineering Description 

for Stabilization Building, and Attachment 6, Process Engineering Description for GASVIT™-MWTH 

Building. Additionally, tank system vendors provide P & ID for the components of the tank systems 

they supply no later than at the time of purchase. The control instrumentation identified will include: 

• level sensors 

• level switches 

• level alarms 

• flow measurement and controls 

• automatic shut-off valves 

• motor control devices 

• weight sensor 

• temperature monitoring regulation and controls 

D-2d(2)(d) Descriptions of Procedures for Treating Dangerous Waste 

Descriptions of procedures for treatment of dangerous wastes in tank systems are included in Sections 

D-2b and D 2c. 

D-2E LABELS AND SIGNS 

The tanks, referenced in Table D-2-4, will be labeled on two sides in black letters identifying the type 

of waste contained, the tank number, and tank name. The tank label area will be painted a light color, 

as necessary, to provide a contrast for the black lettering and enhance visibility. Tank identification 

labels will be lettered and numbered using a minimum of3-inch high characters and will be located 

approximately at eye level. These labels will be visible from a minimum distance of 50 feet. 

In accordance with WAC l 73-303-640(5)(d), +fie.tanks will be labeled to identify the waste contents 

and the major risks associated with the waste being treated and stored. At all times, tanks containing 

dangerous wastes, extremely hazardous wastes, or hazardous materials will be appropriately labeled to 

identify the major risks associated with the tank contents for employees, emergency personnel, and the 

public. Labels will be inspected per WAC 173-303-395(6) to insure they are not obscured, removed, 
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or unreadable. HMIS and NFP A labeling system will be used. 

HMIS labels provide information on waste characteristics which identify the major risk associated 

with the waste being stored. The HMIS system includes information on health hazard, flammability, 

reactivity, and personnel protection. Hazards are rated from 0 to 4 (e.g., minimal hazard to severe 

hazard) indicating the degree of severity associated with the hazard. HMIS labels are color coded as 

follows: 

• Blue 

• Red 

• Yellow 

• White 

Health characteristics 

Flammability 

Reactivity 

Personnel Protection 

The HMIS labels are 10.5-inches by 13.5-inches and are located at approximately eye level. These 

labels can be seen from a minimum distance of 50 feet. LegeRd sigRs eJlj'llaiRiRg the MMIS laeeliRg 

system will ee loeatea throt1ghot1t the j'llaRt. 

Tanks will also be labeled with NFPA labels in addition to the tank number and material contained. 

Similar to the HMIS labeling system, the NFP A labels provide information on waste characteristics 

such as reactivity, flammability, and health hazard. Additional information such as reactivity with 

water and other special fire fighting information is also provided on this label. The color scheme for 

this label is as follows: 

• Blue 

• Red 

• Yellow 

Health characteristics 

Flammability 

Reactivity 

Each characteristic is rated from 0 to 4 indicating the degree of hazard ranging from 0 as no special 

hazard, to 4 as a severe hazard. The NFPA labels !!l"e typically 12-inches-square, with each character 

approximately 3-inches high. These labels can be seen from a minimum distance of 50 feet. begeRtl 

sigRS eJlj'llaiRiRg the NFPA laeeliRg system will ee loeated throt1glmt1t the j'llaRt. 
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D-2F AIR EMISSIONS 

Process Ventilation - Process ventilation to this system is established and confirmed prior to 

conducting liquid holding operations. The process ventilation system provides airspace confinement 

of waste-bearing equipment and maintains that equipment and/or area at a negative air pressure 

relative to the immediate room environment. The control of fugitive emissions is provided by venting 

the airspace above the incoming waste containers (e.g., TICs) and tank system. Local differential 

pressure indicators provide the operator with a positive indication that the process ventilation system is 

operating. 

The process vent system collects fugitive emissions from the waste handling preparation areas where 

dust, vapors, or fumes may be released. The system uses activated carbon filters to treat organic 

vapor. A second filter type is used to treat acid and alkaline fumes, where applicable. A third filter 

type is a HEPA filter and is used to remove particles of :;:: 0.3 micron at 99.97% efficiency. The 

process ventilation system design is detailed in Attachments 5, 6, and 7. 

Building Confinement Exhaust - The exhaust from the process ventilation system is discharged to 

the building confinement system. This system provides for general stabilization building exhaust and 

ventilation and zone pressure control. The system consists of one supply air units two main exhaust 

filter trains, associated pressure control sensors, controllers, and damper actuators. 

The system is designed to provide a minimum of seven air changes per hour in the operating process 

areas. Each filter bank consists of a pre-filter, HEPA filter, and carbon adsorption filter stage. Process 

ventilation exhaust discharges directly into the building exhaust system ahead of the building 

confinement filter banks. Building exhaust is then discharged through two exhaust stacks located on 

the roof of the building. The building confinement system design is detailed in Attachments 5, 6, and 

7. 

Exhaust Emissions Monitoring - The building confinement exhaust monitors consist of a CAM and 

a record sample filter, both of which collect representative samples of the radioactive particles in the 

discharge stream. A local alarm will sound if a high radiation level is detected. In addition, the 

building confinement exhaust monitors provide a continuous readout for the gas flow to the 

atmosphere. A process engineering description for this system is described in Attachments 5 and 6. 

P&IDs and for this system are found in Attachment 7, Construction Drawings. 
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D-2G Management Oflgnitable Or Reactive Waste In Tank Systems 

No ignitable waste will be stored, processed, or treated within this tank system. Conversely, some 

reactive waste may be forwarded to this tank system for treatment and temporary storage. Tanks 

potentially containing reactive waste will be located away from: (1) a property line which is or can be 

built upon, and (2) the nearest side of any public way or from the nearest public building or property 

line, as required by the NFPA and 1988 UBC buffer zone requirements for reactive wastes. The 

minimum required distance from reactive storage tanks to a property line is 50 feet. Section F-5, 

Prevention of Reaction of Ignitable, Reactive and Incompatible Wastes, describes in more detail the 

safe management practices used when handling or storing the waste types. 

Table 2-3, Ignitable, Corrosive, and Reactive Waste by Tank System, tabulates the types of waste 

accepted in each of the four tank systems. 

Reactive wastes identified in WAC 173-303-0907(7) (a) (vii) and (viii) will be specifically restricted 

form this tank system as specified in AttaellmeRt I ,the W AP. Other wastes defined as reactive, such 

as sulfide bearing wastes, will be accepted at the MWF. Compatibility testing as described, also 

described in AttaellmeRt 1 ~ W AP1 will be used to determine what reactive wastes can be 

consolidated. Also, tanks previously containing reactive wastes will not be used to store incompatible 

wastes until at least one waste, compatible with both wastes is stored in the tank, or the tank has been 

cleaned. 

D-2H Management Of Incompatible Waste In Tank Systems 

This tank system is designed to provide segregated storage, with primary and secondary containment, 

for waste treated, processed, and stored therein. This waste, by design, is preempted from 

commingling with potentially incompatible waste staged for or stored in neighboring tank systems. 

The administrative controls and inherent design features (e.g., material of construction, structural 

integrity, secondary containment, continuous leak detection, routine inspections, etc.), as described 

earlier in this section, attest to the tank system's ability to effectively segregate incompatible wastes 

and materials. 
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Wastes which are incompatible with the previous contents of the tank will not be placed in that same 

tank until the tank has been cleaned, or the tank has stored a waste compatible to both the waste 

streams in question. Compatibility determinations will be based on compatibility testing as described 

in AttaehmeRt 1, the W AP, DOT hazard classification, or an equivalent recognized compatibility 

reference. 

4.0 LIQUID FEEDEVAPORA TION (SYSTEM {~TP-1.Q) 

Overview - The function of the evaporation system is to remove most of the water from incoming 

hazardous wastewaters using four storage tanks and two evaporators; storing the sludge/residue from 

the evaporation process in one sludge storage tank, and further treatment of these sludges using other 

permitted treatment processes at the MWF or shipment to an off-site facilitv for further treatment 

and/or disposal. Tanker trucks will bring the hazardous wastewater to the MWF and they will be 

unloaded into one or more of the four storage tanks. Some hazardous wastewater may also come to 

the evaporation system in containers. 

Containers or tankers will be unloaded using an unloading pump that may pass hazardous wastewater 

through bag filters (BF- IOI and/or BF-102) and into one of the four storage tanks {T-101, T-102. T-

103. or T-104). Two diaphragm pumps (P-300 and P-400) will be used to transfer hazardous 

wastewaters from any of the four storage tanks to the two evaporators (WW e-01 and WWE-02). The 

gaseous stream (steam) from the evaporators will be passed through a duct heater. HEPA system, and 

then into the MWTH building exhaust stack. The sludge from the evaporators will be transferred to a 

storage tank (T-105) using the diaphragm pumps (P-500 and P-700). Sludge from the sludge/residue 

storage tank will be pumped into containers using diaphragm pumps for further on-site treatment or 

shipment off-site. 

The liqt1id feeder is oRe of three feed imits t1sed to iRtrodt1ee liqt1id aRd slt1dge waste at a eoRtrolled 

feed rate iRto the GASVIfH'I proeess ehamber (see st1bsystem GV Q2) fer treatmeRt. The two 

remaiRiRg feed t1Rits are: eoRtiRt1ot1s solids aRd bateh solids, aRd are deseribed iR st1bsystems GV Q2 

2 aRd GV Q2 3, respeetively. 

The liqt1id feeder eoRsists of a feed taRk aRd a set of redt1RdaRt feed pt1mps iRstalled iRside a 

HA2:MAT eRelost1re. A portable, top mot1Rted, pt1mp is t1sed fer traRsfeffiRg liqt1id from iReomiRg 

eoRtaiRers to a feed taRk. 
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The pFeeess flew is eased Oil FeeeiviHg the iHeomiHg liqliid a!ld sllidge wastes ill 55 galleH dFlims er 

i!ltermediate elilk eoHtaiHers (!BC). The ee!ltaillers are plaeed ill earts aHd are moved eitheF malllially 

or ey a ferk lift trnek iHte a seeelldary eeHtaiHmeHt \'elltilated HA:lMAT eHelesliFe (Z 202). 0Hee ill 

the HAZMAT eHelesliFe, eaeh eeHtaiHer is fitted with a SlietieH pipe a!ld a eeHtaiHer plimp (PMP 

0203). ~leitt, the liq11id is plimped iHte the feed taru( (TK 0205) aHd the feed taru( mixer is t11med oil te 

elelld the liq11id illtO a lllliferm eeHsisteHey. A straiHer (ST 0204) is me111lted at the disehaFge ef the 

eelltailler p11mp te Femeve selids frem the liq11id waste te avoid eloggillg the llezzles alld small pipiRg 

dewHStFeam sf the liq11id feed p11mps. Spellt sl11dge filters are removed frem the filter h011siHg, plaeed 

ill a eHe e11eie feet eallister, aHd staged as feed fer the solids eateh feeder. 

Befere feedillg liqliid te the preeess ehameer, the feed p11mp diseharge vah'es are liHed lip ill a 

Feeire11lati0H made a!ld the feed p11mp (either PMP 0209 er PMP 0210) is t11med eR ts FeeiFelilate the 

liqliid thre11gh the diseharge pipillg a!ld eaek illtO the feed talllc At this time, a grab sample may ee 

takell frem a sample pert (V 02036) a!ld allalyzed te eellfirm the waste falls vlithill the givell preeess 

g11ideliHes. Whell all feed eeHditieHs meet the reqliired speeifieatiells aHd ""'Rell the preeess ehameer 

eollditiells are with ill the speeified limits, the waste feed elit eff valve (FV 0216) is epeHed te revert 

the flew frem the reeire11lati0H te the feed made. Whell feediHg eperatieH is te ee stepped, the feed 

elit eff (FY 0216) is plaeed ill elesed positioH alld the liq11id is allewed te reeirelilate. At this time, the 

feed plimp (either PMP 0209 or PMP 0210) eall ee tlimed eff, if Heeded. 

The HAZMAT eHelos11re (Z 0202) prevides fer beth liq11id eelltaiHmeRt aHd air spaee eeHfiHemellt. 

All eperatiells where waste feed maJ' ee eitpesed te the eHvireRmeRt will ee e01ld11eted iRside the 

velltilated HAZMAT elleleslire. Additiellally, safet)• illterleeks aFe desigHed iHte the system te beth 

mitigate all eHvireHmeHtal release alld ts ells11re "ver-ker safet)' in the evellt ef a leak, spill , or 

velltilatiell fail11Fe. 

I D-2A Design, Installation, And Assessment Of Tank System 

D-2a(l) Design Requirements 

Tanks and ancillary equipment will be designed and fabricated to ensure that the equipment will not 

collapse or rupture under design loads. A summary of the sludge storage tank design loads and 

calculations are presented in the technical specifications for GASVW-MWTH building processes, 

RCRAITSCA Permit Application 
&et!en-f)Attachment MM - Process Information 
Section D-2, Tank Systems 

34 
Revision ±1 

Feb>1t61>'j 14, 1998TBD 



Pacific EcoSolutions, LLCPFNW-RMixed Waste Facility 

Attachment +±WW, Section 15176, Shop Fabricated Stainless Steel Tanks, and Attachment 13, 

Calculations. Tank designs and operating specifications are also provided in Attachment -RWW, 

section 15179E, liq11ic! feec!sludge storage tank data sheet. Hazardous wastewater storage tank design 

loads. calculations. and tank data sheet are also provided in Attachment WW. The tank data sheet 

details the materials of construction; tank dimensions; tank capacity; shell thickness; allowable 

corrosion; connections; structural supports; and seam requirements for the liquid feed tank. 

Attachment -+RR, Construction Drawings, details the design and materials of construction for the tank 

foundation. 

All tank system components are prefabricated and are commercially available. Vendor-supplied design 

data and certifications, are used to evaluate the adequacy of the components of each tank system design 

with respect to the applicable design standards. This will ensure that components of the tank systems will 

not collapse, rupture, or fail during installation or operation. Evaluations will be performed by PFNW­

~ and the manufacturers to design appropriate anchors for tank system components. 

The storage tanks for the evaporation system will be rotationally-molded, vertical. high densitv cross­

linked polyethylene one-piece seamless construction with cylindrical cross-section and cone-bottom. 

A HAZMAT eRelos11re is proYic!ec! is pFo~·ic!ec! foF the liq11id feed system. All iReomiRg liq11id waste 

eoRtaiReFS are takeR iRsic!e the HAZMAT eRelos11re. The HAZMAT eRelos11Fe has its ovm seeoRdary 

eoRtair.meRt '<Yhieh is esseRtially a staiRless steel s11b paR belo·,y a grated floor. The bottom of the 

seeoRdary eoRtaiRrneRt is at floor le.-el, therefor iReomiRg eoRtaiReFS are ramped 11p iRto the HAZMAT 

eRelos11re (e.g., the grated floor le\·el). 

Tanks withiR the liq11ic! feec!for the evaporation system will be structurally supported by steel legs, 

reinforced and secured to a level grated floor within the HAZMAT eRelos11reMWTH building. All 

tanks are designed with base anchorage to resist sliding or overturning due to seismic loads. Tank 

anchorage is designed to withstand the UCB, Zone 3 seismic loading. 

Tank anchorage for the liq11id feed tankj! will consist of anchor bolts bonded mechanically to the floor 

of the HAZMAT eRelos11FeMWTH building. The HAZMAT eRelos11Fe is also see11rec! to the eoRerete 

pad. The taRk aRehoF bolts do Rot prntF11c!e 11p thrn11gh or impaet the staiRless steel seeoRc!aFy 

eoRtainmeRt paR. Tank foundations and supports are designed in accordance with the American 

Concrete Institute and American Institute of Steel Construction. Foundation designs are shown in 

Attachment .+RR, Construction Drawings for the sludge storage tank and in Attachment WW for the 
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high density cross-linked polyethylene storage tanks. 

None of the waste tank systems to be used in the MWF will contact soil. The components of each tank 

system (e.g., tanks, filters, pumps, etc.) provide the primary containment of the waste. Each component is 

contained within the secondary containment for the evaporation system GVB or the STB. The sffiiRless 

steel paRs (e.g. , the HAZ~1AT eRelosi;re seeoRSa!)' eoRtaiRffieRt), iREiiviEit1all1· FROtiRteEi for eaeh of the 

ffiRk S)'stems, sen'e as the seeoREiar/ eoRtaill:R'leRt for that tafllE S)'Stem. 

Since the individual components of each tank systems provide primary containment, these components 

will be inspected in accordance with the Inspection Plan, Attachment WEE. If observed during 

inspections, equipment corrosion and/or other observable material stress will be addressed as required to 

maintain safe operation of the MWF treatment processes and prevent releases to the environment. 

Installation procedures, based on manufacturer specifications, are-will be developed and followed to 

ensure the safe installation of each tank. Where applicable, tightness testing procedures are-will be 

developed and followed to confirm integrity of new waste tank systems after installation. An 

independent, qualified, registered professional engineer, familiar with the appropriate installation 

procedures for tanks, will ensure that the installation of the waste tank systems follows proper procedures 

with no resultant damage to the system. Ancillary piping is designed to meet ANSI standards 83 1 .3 for 

process piping for the sludge storage tank. Ancillary piping is designed to meet ANSI standard B 16.5. 

Records of tank installations are-will be maintained at the PMWFEooS facility. A certification statements, 

of the independent inspection will be included with the records in accordance with WAC 173-303-

810(13)(a). 

All-One sludge/residue stainless steel storage tanks are-~designed in accordance with the ASME and 

other organizations listed in Table D-2-L A minimum of 15 psi will be specified however, since tanks 

are for atmospheric use, pressure vessel certification stamps will not be needed. Welding on tank 

shells will be full penetration welds. Weld joint efficiency will be 85% or greater, in accordance with 

applicable standards. 

Four hazardous wastewater tanks will be cone-bottomed high density cross-linked polyethylene tanks 

and designed per ASTM standards (including D638, D883, DI 505, D 1525, and DI 693). P&IDs and 

PFDs for the liqtiiEi feeEievaporation system are presented in Attachment -+RR 
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D-2a(2) Integrity Assessment 

Design basis used for design, installation, and minimum shell thickness are presented in Attachment 

13, Calculations (Tank Certifications). Tank certifications provide an independent registered 

professional engineer's certification that tank support structures, foundation, and ancillary equipment 

design are structurally sound and sufficiently compatible with wastes stored therein, to ensure that 

specified tanks will not fail or collapse over the intended life of the tank. 

Tank systems will be subsequently assessed throughout the life of the system to verify that the tank 

system will be fit for its intended use. This assessment program is described in Attachment +9EE, 

Inspection Plan. Copies of tank assessments will be kept on file at the MWF-PFNW-R facility. 

D-2a(3) Additional Requirements for Existing Tanks 

JI-lo existiRg taRk S)'Stems are iRellided as part of tfie MWF desigR.WAC 173-303-040 defines 

"Existing Tank System" as a tank system used for storage or treatment of dangerous waste which is in 

operation or for which installation has commenced on or prior to February 3, 1989. Based on this 

definition, evaporation system tanks are not existing tanks. 

D-2a(4) Additional Requirements for New Tanks 

Tanks will be installed in compliance with WAC 173-303-640 (3). Tanks, components and ancillary 

equipment will be carefully handled, by a subcontractor who is specialized in tank installation, to 

prevent damage to tank systems during installation. No underground tanks will be installed at the 

MWF. After tank systems have been installed, and before being placed in service, tanks systems will 

be inspected by an independent, qualified, installation inspector or -lieeRsregistered professional 

engineer for the following items: 

I • Weld breaks (if applicable) 

• Punctures 

• Scrapes of protective coatings, where applicable 

• Cracks 

• Corrosion 
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• Other structural damage or inadequate construction or installation. 

Discrepancies will be remedied before tank systems are placed in service. New tanks and ancillary 

equipment will be tested for tightness (i.e., leak tested) prior to being placed in service. If a leak is 

found, the tank system or ancillary equipment will be repaired and re-inspected before being placed in 

service. A copy of the installation report, signed by the independent inspector, stating that the tank 

system was installed in accordance with the applicable designs, and that acceptable repairs were made 

as required, will be kept on file at the MWF-PFNW-R facility. 

Ancillary equipment, such as piping, will be supported and protected to prevent excessive stresses due 

to physical hazards, settlement, vibration, expansion, or contraction. Ancillary equipment installation 

will use, as a reference, ANSI Standard B31.3, "Chemical Plant And Refinery Piping" or an 

equivalent standard reference for the sludge storage tank. Ancillary equipment for the four storage 

tanks is designed per ANSI standard Bl6.5 or equivalent. 

Based on tank design and material of construction, no active corrosion protection systems, either of 

commercial origin or in-house shop fabricated, are part of the liqttid feedevaporation process tank~ 

system. Corrosion protection for this taHk is provided as an administrative control, limiting the waste 

pH range between 2 and 12.5. 

Tank design and corrosion certification requirements, verifying adequacy of tank system design and 

corrosion protection, are defined in Attachments +l-VV and +JWW, Section 15176. A certification of 

conformance will be provided by each manufacturer. Tank and support calculation are presented in 

Attachment 13, Calculations. 

D-2a(S) Additional Requirements for New On-ground or Underground Tanks - NIA. 

All waste tank systems associated with the MWF will not be installed or operated in direct contact 

with the soil environment (e.g., as would be the case for US Ts or outdoor tanks). Therefore, design 

failures due to soil corrosion, dome loading, etc. need not be evaluated for this tank system. 
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D-2B Secondary Containment And Release Detection For Tank Systems 

D-2b(l) Requirements for All Tank Systems 

This section describes the secondary containment system for above ground tanks at the MWF. Tank 

secondary containment systems are designed, installed, and operated to prevent any waste migration or 

cross-contamination with other waste being stored or processed within the MWF. For the liq11id feed 

evaporation system tank~ and ancillary equipment, the secondary containment consists of a-flat 

staiRless steel j3aR that is see11red direetly eeReath the taRk system, 't\'ithiR the HAZMAT eRelos11re. 

The flaR free vol11me is desigHed to eoRtaiR 825 galloRs ( l l 0% of the vol11me eaj3aeity of the liqHid 

feed taAk), aRd is sized to flFO'>'ide a eomeiRed seeoRdar)' eoRtairuHeRt for the follo·.viRg ta11k 

eqHij3meRt aRd iRtereoRReetiRg j3ij3iRg.a concrete foundation and concrete berm with a height of at 

least 8 inches. fi"!D A:--JD ADD VERSAGE ON COATl\IG HER8 \\\\\. __ })_~ _s_~~9.1?~~fY_ S:_<?!1_t~i_I?ll..1_~1?! ___ _____ { Formatted: Highlight 
~~~~~~~~~~~~~~~ 

capacity is greater than 10,950 gallons (i.e. the largest tank within the containment). 

The free volume in the secondary containment space takes into account the space occupied (e.g., 

displaced volume) by the tank support structure and any equipment that is placed inside the 

containment area during the normal operation of the system. 

Piping for Evaporation Svstem (TP-16) 

All piping for the evaporation system (i .e. from tanker truck to each of the four storage tanks, feed 

tanks to the evaporators and evaporators to the sludge holding tank) will be inside the secondary 

containment for the evaporation system. Materials of construction for piping will be as follows: 

Piping from tanker truck to the four storage tanks: PVC 

Piping from storage tanks to evaporators: PVC 

Piping from evaporators to sludge tank: Carbon or stainless steel 

All waste eeariRg flifliRg eJtteRdiRg 011tside of the seeoRdary eoRtaiRmeRt flaR effeetiw 0011Rdar)' will 

be eoRstrneted of doHele eReased j3ij3e (e.g., j3ij3e iR j3ij3e). The earrier flifle is Sfleeified as PVDF for 

mailimHm resistaRee to aRtieij3ated waste tyj3eS. The OHier flifle, Hsed as seeoRdaFJ' eoRtaiRmeRt, is 

Sfleeified as PVC. The aRR11lar Sflaee, eetvt'eeR the iRRer aRd OHier flifle, is liRed with eoRdHetiYity taj3e 

to serve as early leak deteetioR from a fuil11re of the earrier j3ij3e. 
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D-2b(l)(a) 

(i) Foundation - The seeoAdal)' eoRtaiAmeAt paA will be plaeed direetly OA the GVB eoAerete 

fm1AdatioA. The concrete foundation is designed to support the tank system and all equipment 

operating within the tank system; resist pressure gradients above and below the system; and prevent 

failure due to settlement, compression and uplift. Foundation preparation, design, and construction 

procedures to control cracking due to uneven settlement are presented in Attachment 7, Construction 

Drawings, and Attachment 13, Calculations. 

To further ensure the structural integrity of the tank system, the tank structural supports (e.g., legs) 

will be high enough to maintain the tank above the secondary containment's maximum potential liquid 

level. Additionally, the tank system ancillary components, as listed in Table D-2-5, will be mounted 

on support frames, above the maximum height of the secondary containment pi!A. The pumps 

themselves will be directly mounted on frames attached to tank structural supports (above the 

maximum height of the paHsecondary containment). 

A secondary containment will be provided inside the MWTH building for the entire evaporation 

system which includes tanker truck unloading station. four hazardous wastewater storage tanks. two 

evaporators, a sludge storage tank, and all of the ancillary components (i.e. piping, pumps, valves, 

etc.). The secondary containment capacity is at least 13, 781 gallons which is greater than 10,950 

gallon largest tank inside the containment. Incoming tanker truck size will be up to 8,000 gallons. 

(ii) Material Compatibility - The secondary containment for the tank system, as well as taRk aRd 

aReillary eqt1ipmeAt struett1ral SHflpOrts, will be constructed of staiRless steelconcrete, with a material 

eompatibility eoAsisteflt "Yith the material Hsed fur the taRk system eompoReRts. -The concrete floor 

and berm of the secondary containment will be coated with an epoxy coating. All ancillary equipment 

and structural supports will be constructed with materials that are compatible with the materials used 

for the secondary containment and dangerous wastes. Based on the waste types postulated for this 

system and a pH range limit between 2 and 12.5, the staiRless steelconcrete material specified in 

Attachment 7, Construction Drawings, should be adequate for material compatibility. 

(iii) Strength and Thickness - The tank system secondary containment will be constructed of 

I /8 iReh staiRless steel plate with reiRfureiRg ribsconcrete. This design is determined to have 

sufficient strength, thickness and resistance to prevent failure form pressure gradients (including static 
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head and external hydrological forces), physical contact with the waste, climactic conditions, and 

stresses of daily operations. Structural design information for the tank containment system is 

presented in Attachment -+RR, Construction Drawings. 

(iv) Leak Detection The staiHless steel flaH flFOvidiHg seeoHdary eoHtaillHeHt is slightly slofled 

to faeilitate both liqi;id deteetioH aHd remo,·al. A e0Hd1o1etivity flFOee, ·;,·ith a resfleetive alarm, will Ile 

fllaeed at the low flOiHt of the seeoHdary eoHtaiilllleHt flaH, aAd will ser,·e as eoHtffii;oi;s leak deteetioA 

of the flFimary taHk aHd taHk system eomf'JOAeAts listed iH Tallie D 2 5. AdditioHally, Y.Yisual checks 

of the secondary containment systems will be performed daily. These checks will consist of visually 

inspecting for signs of primary containment leaks; run-on or run-off of liquids to and from the 

secondary containmenti*ffi; and immediately apparent signs of corrosion, cracking, or other material 

stress. A more extensive examination of the equipment and material integrity will be routinely 

performed as discussed in Attachment .J..9EE. 

(v) Drainage and Spill Removal The seeoHdary eoHtaiHmeHt flaH fer the taAk system is slightly 

slofled to a low f'JOiHt at oHe earner of the flaA. This aflflFOaeh faeilitates eolleetioH of liq1o1ids aAd 

remo\'ai. The degree of slofliAg fer the seeoAdary eoAtaiAmeHt struemre is Sfleeified iH the strueti;ral 

desigHs flFeseAted iH AttaehmeHt 7, CoHstruetioA DrawiAgs. Visual inspections for contamination 

from leaks or spills are discussed in the section above. If liquids are present in the secondary 

containment, the material will be removed via a portable vacuum pump or by absorbents, within a 

twenty-four (24) hour period from the time of discovery. The material will be collected in a TIC; 

transported to container staging area, TS-01; and evaluated for required treatment and stabilization 

procedures. 

(vi) Run On - The tank system is housed within the completely enclosed GASV!r-1'1-MWTH 

building. The secondary containment system is constructed and operated, as well as sheltered from 

the outdoor environment, so that run-on from a 25-year, 24-hour storm will be excluded from the 

system. The exterior wall of the combined G¥B-MWTH and STB is designed with a solid concrete 

berm. The height of the berm will be a minimum of 8-inches. The exterior entrances to the 

GASV!r-1'1-MWTH building are also a minimum of 8-inches higher than the exterior yard grade. This 

containment is sufficient to prevent run-on form a 100-year, 24-hour storm. Therefore, secondary 

containment capacity for run-on need not be provided. Construction details are presented in 

Attachment -+RR, Construction Drawings. 
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D-2b(l)(b) 

(i) Concrete Secondary Containment -WA, The tank system will ~rely upon the concrete 

secondary containment system. The G¥B-MWTH building concrete foundation, with an 8-inch berm, 

will serve a tertiary containment function. Foundation design features including materials of 

construction, provisions for expansion, and impermeable sealants, are detailed in Attachment +RR, 

Construction Drawings. Concrete secondary containment system will have a berm with a height of at 

least 8 inches. 

(ii) Secondary Containment Capacity For the liq11id feed tank and aneillarj eq11ipment, the 

seeondary eomaillff!ent eonsists of a flat stainless steel pan that is see11red direetl)· beneath the tank 

system, within the HAZMAT enelos11re. The seeondary eontainment system is designed to eontain 

200 pereent of the Yol11me of the largest tank The HAZMAT B11ilding seeondar)' eontainment site is 

approi<imately &ft. wide b)' I aft. long by I ft. high. Therefore, the pan free •·ol11me is designed to 

eontain more than &25 gallons, and is si20ed to provide a eombined seeondary eontaillfflent for the tank 

system eq11ipment and intereonneeting pi('ling listed in Table D 2 5. Therefore, a grating is pro•·ided 

abow the eontainment system and all eq11ipment are on the grating. The free vol11me in the seeondary 

eontainment spaee takes into aeeo11nt the spaee oee11pied (e.g., displaeed vol11me) b)· the tank s11pport 

strnet11re and no eq11ipment that is plaeed inside the eontainment area d11ring the normal operation of 

the system.The concrete secondary containment will have the capacity of at least 13,781 gallons which 

is greater than the largest tank capacitv of I 0,950 gallons within the containment. Material 

specifications are presented in Attachment ~WW, technical specifications of GASVIT'™-MWTH 

Building. 

(iii) Automatic Sprinkler Systems Capacity - NI A. The MWF will be equipped with dry fire 

suppression systems only. Therefore, secondary containment capacity to contain 20 minutes of fire 

water, per UBC, 80.301(1)(4), need not be provided. 

D-2b(2) Additional Requirements for Specific Types of Systems 

The following sections define the provisions for compliance to applicable requirements for vault 

systems, double wall tanks, and ancillary equipment. 
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D-2b(2)(a) Vault Systems 

The secondary containment system is not a vault by a conventional definition. The secondary 

containment system is comprised of a sllallew staiRless steel paR; witll tile be Hem ef tile paR at fleer 

level; aRd tile tep ef tile paR eempletely epeR te tile HAbMAT eRelesttre eRYireRmeRtconcrete 

foundation and berm .. Although the definition of"vault" is not applicable to this secondary 

containment system the requirements for this section are satisfied, and include: 

(i) Ignitable or Reactive Vapors - NIA. Seme-i1gnitable and reactive wastes will not be 

processed through th-ise evaporation process tank system. Tile preeess veRtilatieR system aRd ettildiRg 

veRtilatieR s;·stem are tile primar1 desigR meaRs te preteet agaiRst tile peteRtial formatieR aRd 

aernmttlatieR efpeteRtial igRitable eeReeRtratieR efflammable vapers. Tile tanks iR tile system are 

eempletely sealed aRd veRted ey tile preeess veRtilatieR system. AdditieRal, tile liqttid feed taru( is 

eeRtiRttettsly pttrged witll RitregeR. ARy fumes erigiRatiRg frem waste aeettmttlatiRg iR tile seeeRdary 

eeRtainmeRt s;·stem are defased, dilttted, aRd eaptttred iR the bttildiRg YeRtilatieR system. 

'Naste treated aRd stared withiR tile eettRdal)' ef tile seeeRdal)' eeRtaiRmeRt s;·stem for this taRk 

s;·stem will be eempatible. Waste eempatieility will be determiRed ey tile preeedttres dise11ssed iR the 

(ii) Exterior Moisture Barrier - The tank system and secondary containment are installed inside 

the fully enclosed GWMWTH building, sheltered from the outdoor environment. An exterior 

moisture barrier, as described in Section D-2b(l)(a)(vi), prevents the migration (e.g., run-on) of 

moisture or infiltration into the secondary containment system. Therefore, secondary containment 

capacity for run-on need not be provided. Construction details are presented in Attachment -7RR, 

Construction Drawings. 

D-2b(2)(b) Double-walled Tanks - NIA. 

The tanks within this system are not a double-wall tank design, but instead, are a single-shell design. 

Therefore, all provisions for corrosion protection and continuous leak detection are defined in the 

applicable sections for the secondary containmenti*ffi. 
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D-2b(2)(c) Ancillary Equipment 

Secondary containment for the ancillary equipment of this tank system (listed in Table D-2-5 ) is 

provided by the same steel paH fur the eHtire taHk system; as deserihed iH SeetioH D 20(1). PipiHg 

eJ(teHdiHg otttside the physieal hottHdaf)' of the seeoHdary eoAtaiHmeHt paH, will be eoAstrueted of 

dottble eHeased pipe, as deserihed iA seetioH D 20( I )secondary containment designed for the storage 

tanks .. Containers being transported within the facility (e.g., TI Cs) and the incoming hazardous 

wastgewater tankers (i.e. tanker truck unloading) share a common secondary containment5fial.l.-he 

eEjttipped with their respeetive seeoAdary eoHtaiAmeHt (refer to SeetioH D I , CoHtaiHers). Inspections 

for leaks, spills, corrosion, and/or other material stress are described in Sections D-2a(2), (4), and (5). 

D-2C VARIANCES FROM SECONDARY CONTAINMENT REQUIREMENTS 

NI A. No variances are requested for the tank systems specified in the MWF. 

D-20 TANK MANAGEMENT PRACTICES 

Each tank system is designed to manage a subset of the wastes that will be accepted for treatment. 

Standard procedures for each treatment process, developed prior to receipt of any waste at the MWF, 

provide operational controls to ensure that any wastewater or treatment reagent that could cause a tank to 

rupture, leak, corrode, or otherwise fail is not placed in such tanks. 

The following practices are employed to ensure tank failure does not occur. 

D-2d(l) Compatibility of Wastes or Treatment Agents 

As part of waste acceptance, all wastes aHd proposed treatmeHt ageAts are assessed for compatibility 

with materials of construction in the tank systems selected for holding and treatment. This assessment 

is routine and is based on process knowledge, treatahilit)' test resttlts and equipment vendor 

information. Before processing waste, the compatibility of the tank construction of material with the 

planned incoming waste is checked. 

D-2d(2) Operational Practices and Controls to Prevent Overfilling 
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The following operational practices and controls prevent overfilling of tanks. 

D-2d(2)(a) Feed Cut-Off Systems, Pressure Controls, or Bypass Systems 

The tank is fitted with a level sensor, level switches and automatic shut-offs. The level sensor 

provides tank volume data and has a high and high-high level alarm set point. The high alarm set 

point is designed to provide a warning signal to halt tank filling operations. The high-high set point 

activates the automatic shut-off to stop the filling operation automatically. High-high alarms are 

annunciated at the operator control room panel. 

D-2d(2)(b) Maintenance of Freeboard 

Maintenance of freeboard is not required since no tanks are open to the environment. 

D-2d(2)(c) Diagrams of Piping, Control Instrumentation, and Process Flow 

Process flow diagrams for the tank systems are included in Attachment .+RR. All processes within the 

MWF are batch processes. Tank systems have independent control mechanisms. Control 

requirements for each tank system are discussed in Attachment eQQ, Process Engineering Description 

for GASVIT'™-MWTH Building. Additionally, tank system vendors provide P&ID for the 

components of the tank systems they supply no later than at the time of purchase. The control 

instrumentation identified will include: 

• level sensors 

• level switches 

• level alarms 

• flow measurement and controls 

• automatic shut-off valves 

• motor control devices 

I • weight seHser 

• temperature monitoring regulation and 

controls 
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D-2d(2)(d) Descriptions of Procedures for Treating Dangerous Waste 

Descriptions of procedures for treatment of dangerous wastes in tank systems are included in Sections D-

2b aHd D 2e. further iHfeFFHatisH fer treatiHg the waste by GASVlr system is giveH iH SeetisH D 12. 

D-2E LABELS AND SIGNS 

The taHks, refereHeed iH Table D 2 5, will be labeled SH tws sides iH blaek letters ideHtifyiHg the type sf 

'""aste esHtaiHed, the tank Humber, aHd taHk Hame. The taHk label area •Nill be paiHted a light eslsr, as 

Heeessary, ts !JFO't'ide a esHtrast fer the blaek lettering aHd eHhaHee visibility. TaHk ideHtifieatisH labels 

will be lettered aHd Humbered usiHg a miHimum sf3 iHeh high eharaeters aHd will be !seated 

apflrSJlimatel)' at e)'e le~·el. 

Tin accordance with WAC l 73 -303-640(5)(d)he tanks will be labeled to identify the waste and the major 

risks associated with the waste being treated and stored. At all times, tanks containing dangerous wastes, 

extremely hazardous wastes, or hazardous materials will be appropriately labeled to identify the major 

risks associated with the tank contents for employees, emergency personnel, and the public. Labels will 

be inspected per WAC 173-303-395(6) to insure they are not obscured, removed, or unreadable. HMIS 

and NFP A labeling systems will be used. These labels will be visible from a minimum distance of 50 

feet. 

HMIS labels provide information on waste characteristics which identify the major risk associated with 

the waste being stored. The HMIS system includes information on health hazard, flammability, 

reactivity, and personnel protection. Hazards are rated from 0 to 4 (minimal hazard to severe hazard) 

indicating the degree of severity associated with the hazard. HMIS labels are color coded as follows : 

• Blue 

• Red 

• Yellow 

• White 

Health characteristics 

Flammability 

Reactivity 

Personnel Protection 
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The HMIS labels are 10.5-inches by 13.5-inches and are located at approximate eye level. These labels 

can be seen from a minimum distance of 50 feet. LegeRd sigRs eiqilaiRiAg the J.l.MIS labeliAg systeffi will 

be loeated tlir011ghout the plaRt. 

Tanks will also be labeled with NFPA labels in addition to the tank number and material contained. 

Similar to the HMIS labeling system, the NFP A labels provide information on waste characteristics such 

as reactivity, flammability, and health hazard. Additional information such as reactivity with water and 

other special fire fighting information is also provided on this label. The color scheme for this label is as 

follows: 

• Blue 

• Red 

• Yellow 

Health characteristics 

Flammability 

Reactivity 

Each characteristic is rated from 0 to 4 indicating the degree of hazard ranging from 0 as no special 

hazard, to 4 as a severe hazard. The NFPA labels are typically 12-inches-square, with each character 

approximately 3-inches high. These labels can be seen from a minimum distance of 50 ft. LegeRd sigRs 

eitplaiRiAg the J>lfPA labeliAg system will be loeated tllroughout the plant. 

D-2F AIR EMISSIONS 

Process Ventilation -:: NIA. The PQrocess ventilation t&-tffis-system (GV-09) is established aRd 

eoRfiFFAed prior to eoRduetiRg liEjuid feed operations. The proeess ventilatioR system provides airspaee 

eoRfiReffieRt of vt'aste beariRg eEjuipRleRt and RlaiRtaiRs that eEjuipRlent aRdlor area at a Regafr;e air 

pressure relative to the iffiffiediate rooffi enviroRment. The eoRtrol of fugitive effiissioRs is provided by 

' 'eRtiRg the airspaee above tile iAeoffiiRg waste eoAtaiRers (e.g. , TICs) and tank systeffi . Loeal differential 

pressure iRdieators provide the operator with a positive iRdieatioR that the proeess veRtilation systeffi is 

operatiRg. 

The proeess veRt systeffi eolleets fugitive eRlissioAs froffi the waste handling preparation areas where 

dust, vapors, or fllffies !flay be released. The system uses aeti»•ated earooR filters to treat orgaRie Yapor. 

A seeoAd filter t)'J'le is used to treat aeid and alkaline fuffies, where applieable. A third filter t)'J'le is a 

HEPA filter and is used to reffiO\'e partieles of ::: (U RlieroR at 99.97% effieieRe;<. The proeess 

YeRtilatioR systeffi desigR is detailed in Attaehffients 5, a, and 7.currently not in use. All treatment 

RCRAJTSCA Permit Application 
&elifm--DAttachment MM - Process Information 
Section D-2, Tank Systems 

47 
Revision 1 

August31, ](}Q1TBD 



Pacific EcoSo/utions, LLCPFNW-RMixed Waste Facility 

operations (i .e. Evaporation System) in the MWTH building will be vented to the Building Confinement 

Exhaust system (GV-22) 

Building Confinement Exhaust - The exhaust from the process ventilation system is discharged to the 

building confinement system. This system provides for general stabilization building exhaust and 

ventilation and zone pressure control. The system consists of one supply air units two main exhaust filter 

trains, associated pressure control sensors, controllers, and damper actuators. 

The system is designed to provide a minimum of seven (7) air changes per hour in the operating process 

areas. Each filter bank consists of a pre-filter, HEPA filter, and carbon adsorption filter stage. Process 

ventilation exhaust discharges directly into the building exhaust system ahead of the building confinement 

filter banks. Building exhaust is then discharged through twe-an exhaust stacks located OR the roof of the 

ffittt4ftgbehind MWTH. The building confinement system design is detailed in Attachments 5, 6, and 7. 

Exhaust Emissions Monitoring - The building confinement exhaust monitors consist of a CAM and a 

record sample filter, both of which collect representative samples of the radioactive particles in the 

discharge stream. A local alarm will sound if a high radiation level is detected. In addition, the building 

confinement exhaust monitors provide a continuous readout for the gas flow to the atmosphere. A 

process engineering description for this system is described in Attachment~QQ. P&IDs for this 

system are found in Attachment +RR. 

D-2G Management Of Ignitable Or Reactive Waste In Tank Systems 

Ignitable Waste - IgRita!Jle No ignitable wastes will be stored aOO-or processed through the evaporation 

system. with eomratiele material (11S11ally desigRated as " flammaele" ey DOT staRdards). IgRitaele 

storage '"''ill ee rroteeted from aR)' material or eoRditioRs whieh may ea11se the waste to igRite iR 

eomrliaRee with. WAC 173 303 640(6)(a)(ii) . Th.e waste will ee stored away from igRitioR so11rees wh.eR 

iR aRy OfleR area. "DaRger ~lo SmokiRg, No OfleR flames" sigRS will ee rosed rromiReRtly iR th.e 

11RloadiRg areas, samrliRg areas, aRd aro11Rd th.e liq11id treatmeRt S)'Stem HAZMAT eHelos11re. SmokiRg 

will Rot ee rermitted with.iR the GVB. Th.e liq11id treatrReRt taRk will also ee eoRtiH11011sly fll!Fged with. a 

RitrogeR elaRket to iRert the atmosrh.ere withiR th.e taflic Th.e taHk will ee gro11Rded to flFOteet agaiRst 

srarkiRg d11riRg maiRteaaRee oreratioRs. 
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Reactive Waste - Reactive waste will not be stored or processed through the evaporation system. 

ferwarded to this ta!!k system fer treatmellt alld tempOFaF)' storage. The ta!!k is loeated away from: (I) a 

property li!!e whieh is or ea!! be bHilt Hpo!!, alld (2) the llearest side of all;' pHblie way or from the l!earest 

pHblie bHildi!!g or property li!!e, as reqHired by the NfPA a!!d 1988 UBC bHffer t<Ol!e reqHiremellts for 

reaeti\'e wastes. The taflic loeatioll meets the millimHm reqHired distal!ee from reaetive storage taflics to a 

propert;' li!!e whieh is 50 feet. Attaehmellt 14 , Prevelltioll ofReaetioll oflgllitable, Reaetive a!!d 

l!!eompatible Wastes, deseribes ill more detail the safe mallagemel!t praetiees Hsed v.·he!! ha!!dliflg or 

storillg the waste types. 

Table D 2 3, igl!itable, Corrosive, a!!d Reaeth'e Waste by Ta!!k £;,stem, tabHlates the types of waste 

aeeepted ill eaeh of the foHF ta!!k Sj'Stems. 

ReaetiYe wastes ide!!tified ill WAC 173 303 0907(7) (a) (vii) a!!d (viii) will be speeifieally restrieted form 

this taRk system as speeified ill the WAP. Other wastes defi!!ed as reaetiYe, SHeh as SHlfide bearil!g 

wastes, will be aeeepted at the MWf. Compatibility testillg, also deseribed ill the WAP will be Hsed to 

determil!e ""'hat reaetive wastes ea!! be eol!solidated. Also, tal!ks pre.,·ioHsl;' eolltaillillg reaeti\'e v>'astes 

will !!ot be Hsed to store i!!eompatible wastes Hlltil at least Ol!e waste, eompatible with both wastes is 

stored ill the ta!!k, or the ta!!k has beef! elea!!ed. 

D-2H Management Oflncompatible Waste In Tank Systems 

This tank system is designed to provide segregated storage, with primary and secondary containment, for 

waste treated, processed, and stored therein. This waste, by design, is preempted from commingling with 

potentially incompatible waste staged for or stored in neighboring tank systems. The administrative 

controls and inherent design features (e.g., material of construction, structural integrity, secondary 

containment, eol!til!110Hs leak deteetiol!, routine inspections, etc.), as described earlier in this section, 

attest to the tank system's ability to effectively segregate incompatible wastes and materials. 

Wastes which are incompatible with the previous contents of the tank will not be placed in that same tank 

until the tank has been cleaned, or the tank has stored a waste compatible to both the waste streams in 

question. Compatibility determinations will be based on compatibility testing as described in the W AP, 

DOT hazard classification, or an equivalent recognized compatibility reference. 
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S.(l See0nda11· Waste Tanks (S~·stem GY 11) 

Onn·iew Tlie seeefH:lary waste treatment S)'Stem (GV 11) treats liqHid waste frem tlie syngas 

serHeeers. 'Nater rej eeted frem the filters iR the syngas serneeer spray Jeeps (referred te as serHeeer 

eettem waste) is traRsferred te the serneeer eettems waste taRk (TK 1105). Waste water frem this taRk is 

traRsferred te the evaperator HR it (EVP 1103) fer treatment. Steam heat is Hsed le evaperale the waste 

waler. The distillate is eelleeted iR distillate taHk (TK 115) and reHsed ey the S)'flgas serneeers while the 

eeHeeRtrate is seRt te v1aste drnms for eff site reeyele er dispesal. 

The seeeRdary waste treatmeRt system is desigRed te treat appFeximately 125 galleRs per heHr efwaste 

water eeRtamiRated '""ith eil , selids, aRd slHdge. 

Serneeer eettem waste feed taRk fer iRterim sterage. WheR the water level iR the taRk is sHffieieRt, 

serneeer eettem waste is aHtomatieally traRsferred te the evaperater (EVP 1103) ey the air eperated 

traRsfer pHmp. The eYaperater, traRsfer pHmp, eeReentrate pHmp, aRd all eperatiRg and safety eeRtrels 

are pFevided with the veRder fHrnislied paekaged HRit. The evaperater is deserieed iR SeetieR D 12. 

Steam heat is Hsed te e••aperate tlie waste. Water vaper is remeved frem the e\•aperater ey a 500 sefrR 

Blewer aRd theR eeRdeRsed. The eeRdeRser HRit (CD 1108) is eeeled ey pFeeess eeeliRg water (S)'Stem 

GV 19). The eeRdeRsed distillate draiRs te the distillate taA:k (TK 1115) where it is stered fer reHse iR the 

serueeers. 

D 2A Design, Installatien Aad Assessment Of Tank System 

D 2a(1) Desiga Re!fHiFemeats 

TaRks aRd aReillary eqHipmeRt will ee desigRed aRd faerieated te eRSHre that the eqHipmeRt will Ret 

eellapse or rnptHFe HRder desigR leads. A sHmmary ef tlie taRk desigR leads aRd ealeHlatieRs are preseRted 

iR the teelmieal speeifieatioRs fer staeilizatioR eHildiRg preeesses, AttaehmeRt 11 , SeetioR 

15176, Shep Faerieated StaiRless Steel TaRks, and AttaelimeRt 13 , CaleHlatieRs. TaRk desigRs aRd 

operatiRg speeifieatieRs are alse pre'>'ided iR attaehmeRt 11 , seetieR 15179/\, seeeRdar/ waste treatmeRt 

taRl<s data slieet. The taRk data sheet details the materials ef eoRstruetieR; taRk dimeRsieRs; taRk eapaeit)'; 

shell thielrness; allev1aele eerrosieR; eoRReetieRs; struetHral SHpperts; aRd seam reEJ:HiremeRts fer the 
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see011dar1 waste treatmeRt taRk. AttaehmeRt 7, CoRstrnetioR Drav1iRgs, details the desigR aRd materials 

of eoRStRietioR for the taRk fo1o1RdatioR. 

All taHk system eompoReRts are prefaerieated aRd are eommereiall)' availaele. VeRdor s1o1pplied desigA data 

aRd eertifieatioRs, are 1o1sed to e~·al1o1ate the adeqHaey of the eompoReRts of eaeh tank S)'Stem desigii with 

respeet to tile applieable desigii staRdards. This will eRSlire that eompoReAts of the taRk S)'Stems will Rot 

eollapse, rnptlire, Of fail d1o1riHg iRstallatioR Of operatioR. fa<alliatiORS 'Nill ee performed ey PEeoS aHd the 

maR1o1faerurers to desigii appropriate aRehors for taRk system eompoReRts. 

Tanks withiR tile seeoRdary waste treatmeRt system will be stRietHrally sHpported ey steel legs, reiRforeed 

aRd see1o1red to a level eoRerete pad. All taRks are desigiied with ease aRehorage to resist slidiRg or 

overt1o1rniRg d1o1e to seismie loads. TaRk aRehorage is desigiied to 'NithstaRd the UBC, Zelle 3 seismie 

~ 

TaRk aRehorago for the seeoRdary •.yaste treatmeRt talli< "'"ill eoRsist of aRehor bolts eoRded, meehaRieally 

or via epoJl)', to the eoRerete pad. The aRehors eolts protrnded lip throHgh the staiRless steel seeoRdary 

eoRtaiRmeRt paR aRd are seal '<'t'elded at the ease of the eolt. The aRehor eolts theR direetly fasteR the taRk 

strnetliral s1o1pport frame to the eoRerete pad. TaRk foHRdatioRs ood SHpports are desigiied iR aeeordaRee 

·.yith the AmerieaR CoRerete lnstit1o1te aRd AmerieaR lnstitlite of Steel CoRstrnetioR. Fo1o1RdatioR desigiis 

are shovm iR AttaehmeRt 7, CoRstr1o1etioR Dra·J«iRgs. 

~loRe of the »vaste taRk S)'Stems to be 1o1sed iR the MWF 'Nill eoRtaet soil. The eompoReRts of eaeh taRk 

system (e.g., taru<s, filters, p1o1mps, ete.) provide the primary eoRtainmeRt of the '<'t'aste. Eaeh eompoReRt is 

eoRtaiRed witlliR tile GASVIT™ B1o1ildiRg (GVB) or StabilizatioR B1o1ildiRg (STB). The staiRless steel paRS, 

iRdividHally mo1o1Rted for eaeh of the taru< S)'Stems, sen'e as the see0Rdar1 eoRtairJReRt for that taru< S)'Stem. 

Siflee the iRdividHal eompoReRts of eaeh taRk system prm'ides primal)' eoRtaifllfleRt, these eompoReRts will 

ee iRspeeted ill aeeordaRee 'Nith the IRspeetioR PlaR iRellided AttaehmeRt 19. lfobsen·ed dliriRg iRspeetiORS, 

eqHipmeRt eorrosioR aHd/or other oesen,able material stress "'"ill be addressed as reqHired to maiRtaiR safe 

operatioR of tile MWF treatmeRt proeesses aRd preveRt releases to the eRYironmeRt. 

lnstallatioR proeedHres, based OR maRHfaemrer speeifieatioRs, are developed aRd follo·Ned to eRs1o1re the safe 

iRstallatioR of eaeh taHk. TightRess testing proeedHres are deYeloped aRd followed to eoRfirm iRtegrity of Re'"" 

waste taRk S)'Stems after iRstallatioR. f'rll iRdepeRdeRt, q1o1alified, registered professioRal eRgiReer, familiar 

with the appropriate iRstallatioR proeedHres for talll<s, '""ill eRs1o1re that the iRstallatioR of tile waste taflk 
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S)'Stems fulle .. ..-s jlFejler jlreeeE111res with 1!9 res11ltaRt Elamage te the system, AHeillary jlijliflg is ElesigHeEI te 

meet ANSI staRElarEls fur pFeeess pipiAg, 

Reeeras ef taAk iAstallatieRs are maiRffiiReEI at the PEeeS faeility, A eertifieatiell smtemel!t fur the 

iAdepe!!Elellt illspeetie!!, will ee iRel11EleEI with the reeeras iH aeeorEla!!ee with WAC 173 303 810( I 3)(a). 

All stai!!less steel ta!!ks are ElesigHeEI iA aeeeraal!ee 'Nith the ASME a!!EI other orgal!izatioRs listed ill Teele 

D 2 I. A mil!im11m of 15 psi will ee speeifieEI, hewever, sil!ee taAks are fur atmospherie 11se, press11re 

vessel eertifieatiell stamps ""'ill !!et ee Reeaed. WelaiRg eA tallk shells will ee foll peRetratioR welas. 

\!lela joillt effieiel!e)' will ee 85 % er greater, ill aeeeraal!ee with applieaele sta!!Elaras. 

P&IDs a!!EI PfDs for the seee!!Elary v.·aste treatmel!t system are presel!tea iH Attaehmel!t 7. 

D 2a(2) IntegFity Assessment 

DesigH easis 11seEI for desigH, iRstallatieR, aHEI miRim11m shell thielrness are presel!teEI ill Attaehmel!t 13, 

Cale11latiolls (TaAk Certifieatiells). Ta!!k eertifieatiolls proviae all iRElepeREleHt registereEI professioRal 

eAgiAeers · eertifieatiell that taRk s11pport struet11res, fo11RElatioR, a!!EI aReillary eq11ipmel!t ElesigH are 

strnet11rally se11HEI a!!EI s11ffieieRtly eompatiele with wastes stores thereill, te eRs11re that speeifieEI taHks 

will !!et fail or eellapse e~'er the iRteREleEI life of the tame 

Ta!!k S)'stems will ee s11eseq11e!!tly assessed thro11ghe11t the life of the system to verify that the tallk 

system will ee fit for its iRteREled 11se. This assessmeRt program is EleserieeEI ii! Seetioll f 2, lHspeetiol! 

Pia!!. Copies ef tam< assessmel!ts ""'ill ee kept OH file at the MWF faeility. 

D 2a(3) AEIElitienal Req11iFements feF Existing Tanl<s NIA. 

No eJEistillg tallk S)'Stems are iRel11EleEI as part of the M'Nf ElesigH. 

D 2e(4) Additional RequiFements feF New Tanl1s 

Ta!!ks will ee illstalled ill eomplial!ee with WAC 173 3 3 640 (3). Ta!!ks, eempoHellts alld aReillary 

equipmel!t ""'ill ee earefolly ha!!dleEI, B)' a s11eeol!traeter who is speeializeEI ill tam< iRstallatioll, to prevel!t 

Elamage to taAk systems d11rillg illstallatioll. ~le t1!!Elergre11REI tallies will ee i!!stallea at the ~PNF. After 
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taAk Sj'Stems llaYe eeeA iAstalleEI, aAEI eefere eeiAg 13laeeEI iA ser>'iee, taAks systems will ee iAs13eeteEI Sj' 

aA iAEle13eAEleAt, q11alifieEI, iAstallatioA iAs13eetor or lieeAseEI 13rofessi0Aal eAgiAeer for tile follo•NiAg items: 

• Wela breaks 

• P1metures 

• Serapes ef 13reteetive eeatiRgs, \«here a1313lieable 

• Craeks 

• CeffesieR 

• Other strnetural aa1Rage er iRaaeq1mte eeRstrnetieR er iHstallatieR. 

Disere1iaaeies '"ill be remedied before taRk S)stems are 13laeea iH sef\iee. Ne .. taaks aaa aReillaf) eq11i13meHt "ill 

be tested fer tightfteSS (i .e., leak tested) JlA0r te beiRg pJaeea iH sep,·iee. Jfa leak is feHf!G, the taRk S)'Stem er 

aHeillary eqttipmeHt will be repali·ea aRG re rnspeetea befere beiRg plaeea iH Sef\ iee . A eepy efthe rnstallatieft 

re130rt, sigReG by the iflaepeBGeRt iflspeeter, Stating that the taruc S)'SteFB was iRstallea ifi aeeerGaRee with the 

applieable aesigRs, aaa that aeeeptable repairs ,.ere made as req11irea, will be kept eR file at the MWF faeilit) . 

AHeillaf)' eqttipmeHt, s11eh as piping, will be s1113130rtea aHd preteetea te pre\'eHt exeessi\'e stresses a11e te ph;sieal 

ha2ards, settlemeRt, vibratieR, expaasieH, er eeRtraetieH. Aaeillary eqttipmeat installatieH will ttse, as a refureRee, 

ANSI Standard B3 l .3 , "Chemieal PlaRt Aaa Refmery Piping," er aH eqttivaleHt staHdara refureRee. 

Based OA taAk desigR aAEI material of eoRstFtletioA, AO aetive eorrosioA 13roteetioA s;'stems, eitller of 

eommereial origiA or iA llo11se sllo13 faerieateEI, are 13art of tile seeoAElary waste treatrAeAt taAk system. 

CorrosioA 13roteetioA for tllis taAk is 13ro\'iEleEI as aA aElmiAistrative eoAtrol, limitiAg tile waste 13H raAge 

eetweeA 2 aAEI 12.5. 

TaAk ElesigA aAEI eorrosioA eertifieatioA req1:1iremeAts, verifyiAg aEleq1:1aey of taAk system ElesigA aAEI 

eorrosioA 13roteetioA, are ElefiAeEI iA AttaellmeAts 11 aAEI 12, SeetioA 15176. A eertifieatioA of 

eoAformaAee will ee 13roviEleEI ey eaell maA1:1faet1:1rer. TaAk aAEI s1:11313ort eale1:1latioA are 13reseAteEI iA 

AttaelimeAt 13, Cale1:1lati0As. 

D 2e(S) Additional Requirements fer New On greund er Undergreund Tenlts NIA. 

All waste taAk systems assoeiateEI witll tile M\l/f 'Nill not ee iAstalleEI or operateEI iA EIH-eet eoAtaet 'n'itll 

tile soil eA\'iroAmeAt (e.g. , as wo11IEI ee tile ease for 1:1AElergro1:1AEI storage taAks (USTs) or 01:1tdoor taAks). 

Tllerefore ElesigR fail1:1res E11:1e to soil eorrosioA, Elome loaEliAg, ete. AeeEI AOt ee e\'al1:1ateEI for tllis taAk 
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0 28 SECONDARY CONTAINMENT ANO RELEASE DETECTION FOR TA.NK 

SYSTEMS 

D 2b(I) Requirements fer All Tani( Systems 

Tfiis seetion Eleseribes tfie seeonElary eontainment s;·stem fer above ground tanks at tfie MWf. Tank 

seeonElaF)' eontainment systems are ElesigneEI, installed, and orerateEI to rre•·ent an;· 'Naste migration or 

eross eontamination witli otfier waste being stored or rroeesseEI v1itfiin tfie MWf. for tlie seeenElar;· 

'Naste treatment tanks and aneillar;· equirment, tlie seeonElaF)' eontainment eonsists of a flat stainless steel 

ran tliat is seeureEI Elireetly heneatfi tfie tank system. Tfie ran free volume is designed to eontain 1,320 

gallons ( 110% of tlie volume eapaeity of one tank) , and is sized to rroYiEle a eomhineEI seeonElary 

eontaiRFRent fer the fellowing tank equirment and intereonneeting riring. 

Tfie free •·olume in tlie seeonElary eontainment sraee takes into aeeount the sraee oeeurieEI (e.g., 

ElisrlaeeEI volume) by tlie tank surrort strueture and any equirment tfiat is rlaeeEI inside tfie eontainment 

area during tfie normal oreration of the system. 

Piping All waste hearing riring eiltenEling outside of tlie seeonElar;· eontainment ran effeetive boundary 

will he eonstrueteEI of double eneaseEI rire (e.g., rire in rire) . Tfle earrier rire is sreeifieEI as PVDf fer 

maximum resistanee to rostulateEI ""'aste tyres. Tfie outer rire, used as seeonElary eontainment, is 

sreeifieEI as PVC. Tfie annular sraee, between tlie inner and outer rire, is lined with eonEluetivity tare to 

serve as early leak Eleteetion from a failure of tfie earrier rire. 

D 2b(l)(a) 

(i) Feunllatien Tfie seeonElary eontainment ran will be rlaeeEI Elireetly on tfle GVB eonerete 

feunElation. Tfie feunElation is designed to surrort tlie tank system and all equirment orerating witfiin the 

tank system; resist rressure gradients aho'>'e and below the system; and rre•·ent failure clue to settlement, 

eomrression and urlift. foundation rreraration, design, and eonstruetion rroeeElures to eontrol eraeking 

clue to une\•en settlement are rresentee in Attaehment 7, Construetion Dra·Nings, and Attaehment 13, 

Caleulations. 
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To forther eAsttre the straetttral iAtegrity of the taAk S)'Stem, the taAk stftletttral sttpports (e.g., legs) will be 

high eAottgh to maiAtaiA the taAk above the seeoAdary eoAtaiAmeAt's maximttm poteAtial liqttid level. 

AdditioAall)', the taAk S)'Stem aAeillaf)' eompoAeAts, as listed iA Table D 2 6, v•ill be mo11Ated OR sttpport 

frames, above the maximttm height of the seeoAdar)' eoAtaiAmeAt paA. The pttmfls themseh·es will be 

direetly mottAted OR frames attaehed to taAk stftletttral sttpflorls (above the maidmttm height of the paA). 

(ii) l\leteriel Cempeability The seeoAdaf)' eontaiAmeAt for the tank S)'Stem, as well as taAk aAd 

aAeillaf)' eqttipmeAt stftletttral s11pports, 'Nill be e0Astr11eted of staiAless steel, with a material 

eomflatibility eoAsisteAt with the material ttsed for the taAk system eomflOAeAts. Based OR the ""'aste types 

flOStttlated for this system aAd a pH raAge limit betweeA 2 aAd 12.5, the staiAless steel material Sfleeified 

iA AttaehmeAt 7, CoAStftletioA DrawiAgs, shottld be adeqttate. 

(iii) Strength end Thielmess The taAk system seeoAdary eoAtaiAmeAt will be eoAstftleted of I /8 

iAeh staiAless steel plate with reiAforeiAg ribs. This desigA is detefRliAed to haYe sttffieieAt streAgth, 

thiel<Aess aAd resistaAee to J'lre\'eAt failttre foFRl flress11re gradieAts (iAelttdiAg statie head aAd e1ttemal 

hydrologieal forees) , flh)'Sieal eoAtaet with the waste, elimaetie eoAditioAs, aAd stresses of daily 

OfleratioAs. Stftletttral desigA iAformatioA for the taAk eoAtaiAmeAt S)'Stem is J'lreseAted iA AttaehmeAt 7, 

CoAstrnetioA DrawiAgs. 

(iY) Leek Deteetien The staiAless steel flaA flFOvidiAg seeoAdary eoAtaiAmeAt is slightly sloped to 

faeilitate both liqttid deteetioA aAd removal. A eoAdttetivity flrobe, v;ith a resfleetive alafRl, will be fllaeed 

at the low poi At of the seeoAdary eoAtaiAmeAt flaA, aAd will serve as eoAtiAt1011s leak deteetioA of the 

J'lrimaf)' taAk aAd taAk system eomflOAeAts listed iA Table D 2 6. AdditioAall)', visttal eh eeks of the 

seeoAdary eoAtaiAmeAt systems will be performed daily. These eheeks '>viii eoAsist of visttally iAspeetiAg 

for sigAs of J'lrimaf)' eoAtaiAmeAt leaks; raA OR or raA off of liq11ids to aAd from the seeoAdaf)' 

eoAtaiAmeAt paA; aAd ilTIRlediatel)' appareAt sigAs of eorrosioA, eraekiAg, or other material stress. A more 

eilteAsive e1rnmiAatioA of the eqttiflmeAt aAd material iAtegrit)' will be ro11tiAely flerformed as disS\lssed iA 

AttaehmeAt 19. 

(v) Dreinege end Spill Remevel The seeoAdaf)' eoAtaiAmeAt flaA for the talliE S)'Stem is slightly 

slofled to a low poiAt at OAe eomer of the flilli . This approaeh faeilitates eolleetioA of liqttids aAd 

removal. The degree of slofliAg for the seeoAdary eoAtaiAmeAt straetttre is Sfleeified iA the straet11ral 

desigAs J'lreseAted iA AttaehmeAt 7, CoAstrnetioA Drav;iAgs. Visttal iASfleetioAs for eoAtamiAatioA from 

leaks or Sflills are dise11ssed iA the seetioA abo\'O. If liqttids are J'lreseAt iA the seeoAdaf)' eoAtaiAmeAt, the 

material will be remo,·ed via a portable \'ae11t1m flttmfl or by absorbeAts, withiA a tvreAt)' fo11r (24) hottr 
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period from the time of diseovery. The material will be eolleeted iR a TIC; traRsported to eoRtaiRer 

stagiRg area, TS 01; aRd evalllated fer reqllired treatmeRt aRd stabilizatioR proeedllres. 

(vi) Run On The taRk system is hollsed v1ithiR the eompletely enelosed STB. The seeoRdary 

eoRtainmeRt system is eonstrlleted aREI 013erated, as ·,yell as sheltered from the Olltdoor eR\'iroRmeRt, so 

that rnR OR from a 25 year, 24 ROilf storm will be e1lelllEled from the system. The enterior ""'all of the 

eombiRed GASVIT™ aRd STB is ElesigAed with a solid eoRerete berm. The height of the berm will be a 

miRimllm of 8 iRehes. The eilterior eRtraRees to the STB are also a miRimllm of 8 iRehes higher thaR the 

e1lterior yard grade. This eoRtaiRmeRt is SllffieieRt to 13reveRt rnR OR ferm a I 00 year, 24 ROilf storm. 

Therefore, seeoRElar;,· eontainmeRt eapaeit)' for FllR OR Reed Rot be provided. Constrlletion details are 

13reseRted iR AttaehmeRt 7, Constrnetion Dra'""ings. 

D 21!(1)(1!) 

(i) Cenerete Seeendary Centainment N/A. The taRk system will !iQ! rely llpon the eoRerete 

seeoRdary eoRtainment system. The STB eonerete fellndatioR, with an 8 ineh berm, will serve a tertiary 

eontaiRmeRt fonetion. follndation desigA featllres inellldiRg materials of eonstrnetion, proYisions fer 

e*pansion, aRd impermeable sealants, are detailed in AttaehmeRt 7, CoRstrnetion DrawiRgs. 

(ii) Seeendary Ceetainment Capaeity for the seeondary waste treatment tank and aneillary 

eqllipment, the seeondary eontainment eonsists of a flat stainless steel pan that is seellred direetly beneath 

the tank system. The seeondar;,· eontaiRment system is desigAed to eontain 110 pereent (I l 0%) of the 

YOlllme of the largest tank. The seeondar;,· eontainment pan is 7.5ft. by 1€i.5ft. long and l .5ft. high. 

Therefere, the pan free volllme is desigAeEI to eontain l ,3 20 galloRs, and is sized to proviEle a eombined 

seeoRdary eontaiRFAent fer the tank system eqlli13ment and intereonneeting pipiRg listed iR Table D 2 6. 

The free volllme in the seeondary eontaiRFAent s13aee takes iRto aeeollRt the spaee oeellpied (e.g., 

displaeed volllme) by the tank Sllpport strnetllre and any eqlli13ment that is plaeed inside the eontaiRFAeRt 

area dllriRg the normal operatioR of the S)'Stem. Material speeifieations, design dra.,vings, aRd 

ealelllatioRs are 13resented iR Attaehment 7, Constrnetion Drawings, and AttaehmeRt 13, CalelllatioRs. 

(iii) Autematie SprinkJer Systems Capaeity N/A. The MWf will be eqllipped with df)' fire 

suppression systems only. Therefere, seeondaf)' eontaiRmeRt eapaeity to eoRtain 20 min11tes of fire water, 

per UBC, 80.301(1)(4), need not be provided. 
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D 21!(2) AEIElitieRel RettHiFemeRts f.eF Sfleeiffe Tyfles ef Systems 

The fellewiRg seetieRs aefiRe the flrevisieRs fer eemflliaRee te aflfllieaele reEj11iremeRts fer ''a11lt systems, 

Ele1:1ble wall taRks, aREl aReillary eEjl:liflmeRt. 

D 2b(2)(e) Vault Systems 

The seeeRElar;' esRtaiftmeRt system is !!fil a va1:1lt, by a eeR\'eRtieRal aefiRitisR. The seeeRaar;· 

eeRtaiRmeRt system is eemf)risea ef a shallew staiRless steel flaR; "vith the bettem ef the flaR at fleer 

level; aREl the !efl ef the flaR eemflletel)' SfleR te the re em eRYireRmeRt. Althe1:1gh the aefiRitieR ef 

"''a1:1lf' is Rst aflfllieaele te this seeeRElary esRtaiRmeRt system the reEj1:1iremeRts fer this seetieR are 

satisfies, aREl iRel1:1ae: 

(i) lgRitehle SF Reaetive VRflBFS As a foRElameRtal aamiRistrative eeRtrel, Re igRitable waste 

(eeae 0001) will be flFSeessea thre1:1gh this taRk system. As a flreea1:1tieR, the flreeess YeRtilatien system 

aRa b1:1ilaiRg ' 'eRtilatieR system are tile (lrimaF)' aesigR meaRs te flreteet agaiRst the fleteRtial fermatieR 

aRa aee1:1m11latieR, ef 1:1RfereseeR igRitable eeReeRtratieR ef flafflFRable Vaf)ers. The taRl<s iR the system 

are eemflletely sealea aREl YeRtea b)' the flreeess veRtilatimi S)'Stem. AR)' fomes erigiRatiRg !fem waste 

aee1:1m1:1latiRg iR the seeeRElaF)' eeRtaiRmeRt system are aefosea, ail1:1ted, aRd eaflt11red iR the b11ilaiRg 

veRtilatisR S)'Steffi.Waste treatea aRa sterea withiR the be1:1Raary efthe seeeRElaF)' eeRtaiRmeRt system fer 

this taRk system will ee 68ffif)atible. Waste eem(latibility will be aeteFFRiReEl by the flF86e61:1res aise1:1ssea 

iR AttaehmeRt I, Waste ARalysis PlaR. 

(ii) Exterisr Meist11Fe BeFFieF The taRk systeffi aREl seeeRElaF)' eeRtaiRmeRt are iRstallea iRside the 

folly eRelesed Stabili;mtien b1:1ilaiRg, sheltered frem the e1:1taeer enYireRmeRt. An eKterier ffieist1:1re 

barrier, as deserieea iR SeetieR D 20( I )(a)(vi), flre,'eRts the ffiigratieR (e.g., r1:1R eR) ef ffieist1:1re er 

iRfiltratieR iftte tile seeeRElaF)' eeRtaiRmeRt systeffi. Therefere, seeeRaar;' eeRtaiRmeRt ea(laeity fer Fl:IR eR 

Reea Ret be flr8\'ided. CeRStFl:letieR aetails are flreseRtea iR AttaehmeRt 7, CeRStFl:letieR Dra·NiRgs. 

D 2e(2)(b) Detible wallea TaRks l>J/A. 

The ttmks within this systeffi are !!fil a aetible wall taRk aesign, btit insteaa, are a single shell desigR. 

Therefere, all flF8YisieRS fer eerresieR flre!eetieR ana eeRtiRH8t!S leak aeteetieR are aefiRea iR the 

aflfllieable seetieRs fer the seeeftdary eefttaiRffieRt flaR. 
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D 2b(2)(e) AAeillary eqliipmeAt 

£eeoAdary eoAtaiAmeAt for the aAeillary eqliipmeAt of this taAk system (listed iA Table D 2 6) is proYided 

by the same staiAless steel paA for the eAtire tafll< system; as deseribed iA £eetioA D 2b(l) . PipiAg 

eitteAdiAg Olitside the physieal boliAdary of the seeOAdaF)' eoAtaiAmeAt paA, will be eoAstrueted of dolible 

eAeased pipe, as deseribed iA seetioA D 2b(l). CoAtaiAers beiAg traAsported withiA the faeility (e.g., 

traAsportable iA proeess eoAtaiAers (TICs)) shall be eqliipped with their respeetive seeoAdaF)' eoAtaiAmeAt 

(refer to £eetioA D I, CoAtaiAers). IAspeetioAs for leaks, spills, eorrosioA, aAd/or other material stress are 

deseribed iA £eetioHs D 2a(2), (4) , aHd (5). 

D 2C Varianees Fram Seeandary Cantainment Re1111iFements 

Ne Yariaeees are reqHested fer the tarn< S) stems speeified ie the MWF. 

D 2D Tank Management Praetiees 

E:aeh tafll< s;,'stem is desigHed to maHage a sHbset of the wastes that will be aeeepted for treatmeHt. £taAdard 

proeedlires for eaeh treatmeet proeess, do't'oloped prior to reeeipt of aAy 'Naste at the MM!f, provide 

operatioHal eoHtrols to eHslire that aHy waste or treatmeAt reageHt that eolild ealise a ffifll< to rupR!re, leak, 

eorrode, or otherwise fail is Hot plaeed iH Slieh tafll<s. 

The follo•NiAg praetiees are employed to eeslire tafll< faillire does Hot oeelir. 

D 2d(l) Cem11atihility af Wastes er TreatmeHt AgeHts 

As part of waste aeeeptaAee, all '<'t'astes aHd proposed treatmeHt ageAts are assessed for eompatibility 'Nith 

materials of eoAstrnetioH iH the taHk S)'Stems seleeted for holdiHg aed treatmeHt. This assessmeHt is 

rolitiAe aHd is based OH proeess lrnowledge, treatability test reslilts aHd eqliipmeHt aHd reageHt \'OHdor 

iHformatioH. Before proeessiHg ""'aste, a proeess data sheet is liSed to e\'alliate the eompatibility of the 

taAk material of eoHstrnetioH ·with the plaooed ehemieal adjlistmeHt proeess as defiAed iR AttaehmeHt I, 
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I) 2d(2) Operntienal Prnetiees and Centrals ta Prevent 0Yerfilling 

The fello'tYing 013erational 13raetiees and eontrels prevent overfilling of tanks. 

D 2d(2)(a) Feed Cut Off Systems, Pressure Centrals, er Bypass S~·stems 

Tke tank is fitted witk level a sensor, le,·el switehes and a11tomatie sh11t offs. Tke le,·el sensor pro,·ides 

tank vol11me data and has a higk and kigk kigk level alarm set point. Tke kigk alarm set point is designed 

to pro,·ide a waming signal to halt tank filling operations. The high high set point aetivates tke a11tomatie 

sh11t off to stop the filling operation a11tomatieally. The high high alarm aRR11neiates at the operator 

eontrol panel. 

D 2d(2)(a) Maintenanee of Freeaoard 

Maintenance of freeaoard is not req11ired sinee no tanks are open to the environment. 

D 2d(2)(e) Diagrams of Piping, Control mstrnmentation, and Proeess Flow 

Proeess flew diagrams fer the tank systems are inel11ded in Attaehment 7. All proeesses v1ithin the MWF 

are aateh proeesses. Tank systems have independent eontrol meehanisms. Control req11irements fer eaeh 

tank system are dise11ssed in Attaehments 5, Proeess Engineering Deseription fer Staailization B11ilding, 

and Attaehment e, Proeess Engineering Deseription fer GASVIr*' B11ilding. Additionally, tank system 

Yendors proYide P & ID fer the eomponents of the tank systems the~· s11pply no later than at the time of 

p11rehase. The control instF11mentation identified 'Nill inel11de: 

• le,·el sensors 

• le,·el s·uitehes 

• level alarms 

• flow meas11rement and controls 

• a11tomatie sh11t off Yaives 

• motor eentrol deYices 

• weight sensor 

• temperat11re monitoring reg11lation and eontrols 
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D 211(2)(!1) Deserif18ens ef Preee!lures fer Treating Dangereus Waste 

DeseriptieAs ef preced1o1res fer treatmeAt ef daAgere1:1s wastes iA taAk systems are iAeluded iA SeetieAs D 

21.l aAd D 2c. 

D 2E babels And Signs 

The taAks, refereAeed in Tai.lie D 2 6, will I.le laeeled eA twe sides iA alack letters identifyiAg the type ef 

waste ceAtaiAed, the tank Hl:IFAeer, aAd taHk HaFAe. The taAk Jal.lei area will I.le paiAted a light celer, as 

Hecessary, te preYide a ceHtrast fer the blaek letteriAg aAd eHhaHee Yisieility. Tame ideHtificatieH labels 

will be lettered aHd HliFAbered t.tsiHg a FAiHiFAt.tFA ef 3 iHch high characters aAd will be lecated 

apprmciFAately at eye level. These labels '+Viii be visible freFA a FAiHim1o1m distaAce ef 50 feet. 

The taHks will be laeeled te ideAtif)· the FAajer risks asseciated with the waste beiHg treated aHd stered. 

At all times, taHks ceAtaiAiHg daHgere1o1s v.·astes, e1ttremely hazarde1o1s wastes, er hazarde1o1s FAaterials will 

be apprepriately labeled te ideHtify the FAajer risks asseciated with the taHk ceHteHts fer eFApleyees, 

eFAergeAey perseAAel, aAd the pt.tblie. Lal.leis will be iHspected per 'NAG 173 303 395(6) te iAst.tre they 

are Het ebsc1o1red, reFAeved, er t.tHFeadable. HMIS aHd J>lfPA labeliHg systeFAs will be 1o1sed. 

HMIS labels pre't·ide iAfermatieH eH ·uaste eharaeteristics which ideAtify the FAajer risk asseciated with 

the waste beiAg stered. The HMIS systeFA iAelt.tdes iAfermatieA eH health hazard, flaFAFHability, 

reactiYity, aHd perseHHel pretectieH. Hazards are rated frem 0 te 4 (miHiFAal hazard te severe hazard) 

iAdicatiHg the degree ef seYerity asseciated with the hazard. HMIS labels are celer ceded as fellews: 

• Bl1o1e Health characteristics 

• Red FlamFAabilit;' 

• Yellev.· Reacti't'ity 

• White PerseHAel PretectieA 

The HMIS labels are I 0.5 iHches by 13 .5 iAches aAd are lecated at appreximate eye JeyeJ. These 

labels caH be seeH frem a miHiFAliffi distaHce ef 50 feet. LegeHd sigHs enplaiAiHg the HMIS labeliAg 

system will be lecated thret.tghet.tt the plaHt. 
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Tanks will also be labeled with Nf PA labels in addition to the taRI< n11mber and material 

eontained. Similar to tke HM!S labeling system, tke Nf PA labels pro\·ide information on vlaste 

eharaeteristies s11eh as reaetiYity, flammability, and health ka2ard. Additional information s11ek as 

reaetivity with water and other speeial fire fighting information is also pro\·ided on this label. Tke eolor 

sekeme for this label is as fellows: 

Health ekaraeteristies 

• Red flammabilit)' 

• Yello•.y Reaetivity 

Eaek ekaraeteristie is rated from 0 to 4 indieating tke degree of ka2ard ranging from 0 as no speeial 

ka2ard, to 4 as a seYere kawrd. Tke Nf PA labels re typieally 12 in eh es SEJ:11are, with eaek ekaraeter 

approi(imately 3 inekes kigk. These labels ean be seen from a minim11m distanee of 50 feet. Legend 

signs ei(plaining tke ~If PA labeling system will be loeated tkro11gko11t tke plant. 

D 2F AIR EMISSIONS 

Preeess Veetilatiee Proeess ventilation to this system is established and eonfirmed prior to eond11eting 

seeondary 'tYaste treatme11t operatio11s. Tke proeess Yentilation system provides airspaee eo11fineme11t of 

waste beari11g eEJ:11ipme11t a11d mai11tai11s that eEJ:11ipme11t a11dlor area at a negative air press11re relative to 

tke immediate room e11viro11me11t. Tke eontrol of fogitive emissions is pro\·ided by ve11ti11g tke airspaee 

above tke i11eoming waste eo11tai11ers (e.g., TICs) and ta11k system. Loeal differe11tial press11re i11dieators 

provide tke operator ·n·itk a positi\·e i11dieatio11 that tke proeess ve11tilatio11 S)'Stem is operating. 

Tke proeess Yent system eolleets fogitive emissio11s from tile waste handling preparatio11 areas where 

d11st, vapors, or fames may be released. Tke system 11ses aetivated earbo11 filters to treat organie vapor. 

A seeo11d filter type is 11sed to treat aeid and alkaline f11mes, where applieable. A third filter type is a 

HEPA filter a11d is 11sed to remove partieles of '.:: 0.3 miero11 at 99.97% effieie11ey. Tke proeess 

\'elltilation system desig11 is detailed i11 Attaekme11ts 5, 6, a11d 7. 

B11ilding Ceefieemeet Exka11st Tke eicka11st from tke proeess \'entilatio11 system is disekarged to tke 

1'rnildi11g 60llfi!lement system. This S)'Stem provides fer ge11eral stabilizatio!l b11ildi11g eKka11st ana 

»'e11tilatio11 a11d zone press11re eontrol. Tke system eonsists of 011e s11ppl)' air 1111its two mai11 eicka11st filter 

trai11s, assoeiated press11re eo11trol se11sors, eontrollers, a11d aamper aet11ators. 
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I Pflcific EcoSolutions, LLCPFNW-RMixed Waste Facility 

The systeffi is aesignea te flFB'litle a lflmi1milfl efse;·eR air ehaRges fler he11r iR the BfleratiRg flrBeess areas. eaeh + ------ { Formatted: Normal 
~~~~~~~~~~~~~~~ 

filter eaRk eeRsists efa flFe filter, HePA filter, aRa eareeR aaseffJtieR filter stage . Preeess veRtilatieR exhaiist 

aiseharges aireetly iRte the e11iltliRg exha11st system aheaa efthe e11iltliRg eeRfiRemeRt filter eaRl<s . B11il8iRg 

exha11st is theR aisehargea thre11gh l'»e exha11st staeks leeatea eR the reefefthe e11ilaiRg. The e11ilaiRg eeRfiRemeRt 

S)Stem aesigR is aeffiilea iR AttaehmeRIS 5, 6, BRG 7. 

Exhaust Emissions Mani taring The auildiAg eoAfiAemeAt exha11st moAitors eoAsist of a CAM aAd a 

reeord sample filter, aoth ofwhieh eolleet represeAtative samples of the radioaetive partieles iA the 

diseharge stream. A loeal alafffi will SOHAS if a high rasiatioA Iewl is seteetes. IA asditioA, the a1:1ildiAg 

eoRfiRemeRt e1lha1:1st moAitors provide a eoRtiR1:101:1s reaso1:1t for the gas flow to the atmosphere. A 

proeess eRgiAeeriAg deseriptioR for thiJ S)'Stem is deseriaes iA AttachmeRts 5 aRd 6. P&IDs for this 

system are fo1:1As iR AttaehmeRt 7. 

D 2g MANAGEMENT OF IGNITABLE OR REACTIVE WASTE n-1 TANK SYSTEMS 

~lo igAitaaie or reaetive v>'aste will lie stores, proeesses, or treated withiA this taak system. 

D 2h MANAGEMENT OF INCOMPATIBLE WASTE IN TANK SYSTEMS 

This taAk S]'Stem is sesigAes to provide segregated storage, with primary and seeonsary eeAtaiAmeAt, for 

waste treated, preeesses, aAs stores thereiA. This waste, ay desigR , is preempted from eommiAgliAg with 

poteAtially iAeompatiale waste staged for or stored iA AeighaoriAg taAk systems. The asmiAistrative 

€0Rtrols RAS iAhereAt sesigR feat1:1res (e.g. , material of €0AStFl:letioA, StF1:1et1:1ral 

iAtegrit)', seeoAdary eoAtaiftffieAt, eoatiR1:1e1:1s leak deteetioA, ro1:1tiAe iAspeetioAs, ete.), as deseriaed earlier 

iA this seetioR, attest to the taAk system's aaility to effeeti\•ely segregate iAeompatiale •.vastes aAd 

materials. 

Wastes whieh are iAeompatiale v.•ith the previo1:1s eoAteAts of the taak will Aot ee plaeed iA that same taAk 

HAtil the taRk has aeeA eleaRes, or the taAk has stored a waste eompatiele to aoth the waste steams iA 

qHestioA. Compatiaility deteFA'liAatioAs will lie eased OR eompatiaility testiAg as deseriaed iA the WAP, 

DOT hazars elassifieatioA, or aA eq1:1iYaleAt reeegAizes eempatiaility refereAee. 
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I Pacific EcoSolutions, LLCPFNW-RMixed Waste Facility 

Table D-2-1, Applicable Codes for Tank Construction 

Organization Section Application I Title 

ASME B&PV Code Tanks 

ASHRAE Industrial Industrial ventilation and vapor control 

NFPA Part 30 Fire protection, vents, drains 

OSHA 29 CFR 1910 General industrial safety and health 

ANSI B31.3 Chemical plant and refinery piping 

ANSI Bl6.5 Flanges 

ANSI4BC 1988 Edition Seismic and wind loads 

FM 7-88 Flammable/combustible liquid 

Table D-2-2, Liquid Treatment Tank S) stem Components 

Equipment 

Liquid treatment tank #1 

Liquid treatment tank #2 

Liquid bag filter# 1 

Liquid bag filter #2 

Liquid bag filter #3 

Liquid treatment pump #1 

Liquid treatment pump #2 

Interconnecting Piping 

RCRAITSCA Permit Application 
See#en--l)Attachment MM - Process Information 
Section D-2, Tank Systems 

Tag ID Volume (Gallons) 

TK-0403 1200 

TK-0406 1200 

FLT-0404 <6 

FLT-0414 <6 

FLT-0410 <6 

PMP-0409 <l 

PMP-0411 <I 

- < 15 
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Pacific EcoSolutions, LLCPFNW-RMixed Waste Facility 

Table D-2-3, Ignitable, Corrosive, and Reactive Waste b) Tank S)stem 

(A =Accepted N =Not Accepted) 

Tank System Ignitable Corrosive Reactive 

(DOOi) (D002) (D003) 

Liquid Treatment Tanks TP-04 N N A 

Liquid Holding Tanks TP-06 N N N 

C:.'.S' ' !;--'-Liquid Feed G-¥-m- At{ N At{ 

Storage Tank§ MTP-16 

£eeeRaary 'NasteSludge G¥---l+TP- N N N 

Storage Tanks Ui 

Table D-2-4, Liquid Holding Tank System Components 

Equipment 

Liquid holding tank #1 

Liquid holding tank #2 

Carbon filter 

Ion-Exchange filter 

UV Oxidation 

Liquid holding pump #I 

Liquid holding pump #2 

Interconnecting Piping 

RCRAITSCA Permit Application 
See#en--f)Attachment MM - Process Information 
Section D-2, Tank Systems 

Tag ID# 

TK-0603 

TK-0606 

FLT-0612 

FLT-0613 

Z-0610 

PMP-0609 

PMP-0611 

-

64 

Volume (Gallons) 

1200 

1200 

<6 

<6 

<6 

<1 

<I 

< 20 
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Pacific EcoSolutions, LLCPFNW-RMixed Waste Facility 

Table D-2-5, _ , , 

Equipment 

biEjttia feeaWastewater storage 

tank~ 

Sludge storage tank 

Tanker/container unloading gumgs 

Evagorator feed gumgs 

E vagorators 

biEjttia feeaEvagorator to sludge 

tank pump~ #+ 

Sludge tank unloading gumg 

biEjttia feea 13ttm13 #2 

GeAtaiAef 13ttm13 

IAteFeef!Aeetiflg 13i13iAg 

MA~MA+ eAelesttfe 

Serneeer eettem waste taAk 

Distillate Tank 

Waste ""'atef evaj3eratef ttAit 

GeAaeAseF 

Distillate 13ttm13 

IAtereeAAeetiAg Pi13iAg 

RCRAJTSCA Permit Application 
&etien-l)Attachment MM - Process Information 
Section D-2, Tank Systems 

\_ \_ \_ L \. Tank S)stem Components 

Tag ID# Volume (Gallons} 

TK-101~. T-102. ;+.)10,950 each 

T-103 T-104 

T-105 1,270 

P-100, P-200 < 1 each 

P-300 P-400 < 1 each 

WWE-01 WWE-02 835 each 

P!>.4l!-20±1-0, P-700 < 1 

P-600 s 
PMP ()2()9 4 

PMP g;rn3 4 

- ~ 

~ WA 

TK 11()5 ~ 

+K 1113 ~ 

EVP I !()3 ~ 

GD 11()8 ~ 

PMP 111 5 4 

~ 
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