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LETTER REPORT 

CATCH TANKS INHIBITOR ADDITION 
200-EAST AND 200-WEST AREAS 

1 .O INTRODUCTION 
The purpose of this report is t o  describe the current status of catch tanks and to  

propose actions required to  protect the tanks from deterioration caused by internal 

corrosion. The report documents location, capacity, material of construction, 

annual total accumulation, annual rain intrusion, waste transfer rate, and tank 

content chemistry for the catch tanks. Internal corrosion inhibitor treatments and 

means of chemical addition are also described in this report. 

1.1 SCOPE 

This report is restricted to active catch tanks located in 200-East and 200-West 

Areas on the Hanford Site. The catch tanks that are still used t o  collect waste are 

considered as active and are listed in the Waste Tank Summary Report 

(Hanlon 1996). The active catch tanks in 200-East and 200-West Areas are shown 

in Tables 3-1 and 3-2, respectively. (All tables are in Appendix A,) 

This report does not address the inactive catch tanks that are part of the Inactive 

Miscellaneous Underground Storage Tanks (IMUSTs) and are no longer receiving 

waste transfers (Hanlon 1996). The IMUST tanks are under a separate Tank Waste 

Remediation System (TWRS) Plant Management Plan (Dechter 1995). The tank 

farm IMUST catch tanks in 200-East and 200-West Areas are listed in Table 3-3 

and 3-4, respectively. The lists of IMUST catch tanks are included for information 

only. 

The catch tanks should be protected froin both internal and external corrosions. 

The direct buried catch tanks were painted only for external corrosion protection 

before installation. The catch tanks are not protected by any installed active 
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A discussion of the corrosion protection method such as cathodic protection. 

external corrosion protection is not in the scope of this report. 

1.2 CONSTRAINTS 
The design, operation, and maintenance of the catch tanks are affected by State 

and Federal regulations, agreements, DOE Orders, and Westinghouse requirements. 

However, these catch tanks were installed and in service more than 3 0  years ago 

and may not have been designed and constructed to  meet all current code or 

regulatory body requirements. Achieving strict compliance t o  these requirements 

would be cost prohibitive. pdssibly involving total replacement. 

The TWRS Life ManagementlAging Management Program was established to  

assess the tank systems ability to maintain the structural stability for the duration 

of the TWRS mission (Shogren et al, 1994) .  The Double-Shell Tank (DST) Integrity 

Assessment Program and the Corrosion Monitoring and Corrosion Control Program 

are incorporated into the Life Management Program. The corrosion inhibition 

method and corresponding means of chemical adjustments proposed in this report 

are part of the TWRS Life Management Plan and are intended to  extend the service 

life of the catch tanks while providing acceptable continued facility operation, 

2.0 SUMMARY, CONCLUSIONS, and RECOMMENDATIONS 

2.1 SUMMARY 

This report examines the 1 1  catch tanks in the 200-East Area and the 7 catch tanks 

in the 200-West Area listed as active in the Waste Tank Summary Report (Hanlon 

1996).  The location, capacity, material of construction, annual total accumulation, 

annual rain intrusion, waste transfer rate, and access for chemical injection in these 

tanks are documented. The present and future utilization and isolation plans for the 

catch tanks are established. 
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The following chemicals are considered suitable for the corrosion inhibition 

treatment of catch tanks accumulations: 

Dilute Sodium Nitrite Solution 

Dilute Caustic Solution 

Dearborn 545, Grace Dearborn 

Dearcide 733, Grace Dearborn 

The location, capacity, material of construction, total accumulation, effluent 

accumulation, rain intrusion, and amount of chemicals required for treatment are 

summarized in Tables 3-1 and 3-2 for the 200-East and 200-West Areas catch 

tanks, respectively. 

2.2 CONCLUSIONS 

The active catch tanks with stagnant accumulations are constructed out of carbon 

steel, or concrete wi th  carbon steel liner. or bare concrete. The tanks should be 

protected against corrosion-related degradations. These tanks are listed under 

section 2.3 below. Accumulations in these tanks should be stabilized at least by 

the addition of sodium nitrite and sodium hydroxide solutions commonly used on 

the Hanford Site. Compatibility and cost permitting, proprietary chemicals, 

described under section 3.5, should be tried as superior alternatives to  the 

commonly used chemicals. 

2.3 RECOMMENDATIONS 

Provide chemical injection, in accordance wi th  an existing or a newly prepared 

operating procedure, to stabilize the tank accumulations in the following catch 

tanks: 

- 200-East Area: 241-A-302-A 
- 200-West Area: 241 -TX-302C, 241-U-301 B. 241-UX-302A. 241-S-304 

Provide a removable weather protection cover for each individual box to  

eliminate the problem of rain intrusions into the catch tanks. 
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3.0 APPROACHlEVALUATlON 

3.1 BACKGROUND 

Catch tanks receive waste drained from diversion boxes, valve pits, diverter 

stations, and other DST equipment. Condensate from various systems routinely 

drains into some of the catch tanks. Line flush solutions also can drain into the 

tanks during jumper changes. Rain water intrusions through defective weathertight 

valve pits drain into the tanks and contribute to  the annual volume accumulations 

of liquid in these tanks. The tanks form part of the secondary containment system 

and are used for interim underground storage. The function of a catch tank is t o  

prevent any migration of wastes or accumulated liquid into the soil. Many of the 

catch tanks are direct buried whereas newly built tanks are housed in sub-surface 

concrete pits called vaults. The tanks have pumping or jet systems to  pump 

collected liquid from the catch tanks to  the DSTs through associated diversion 

boxes. 

The volume of a catch tank is controlled administratively to  a predetermined level 

in accordance wi th  the tank farm operating specifications OSD-T-151-00015 

(Reberger 1995). The majority of the accumulations in the catch tanks, such as 

condensate collection, are expected. Rain intrusions form the bulk of the 

unexpected accumulations. Stagnant rain water in the tanks accelerates corrosion 

of the tank walls and should be inhibited by the chemical treatment. The following 

discussions specifically relate to  the treatment of rain water intrusions into the 

catch tanks. 

3.2 CORROSION MECHANISMS 

Catch tanks are subject t o  many of the same corrosion mechanisms that threaten 

Hanford Site DSTs, single-shell tanks EST),  and transfer line systems. These 

mechanisms include uniform corrosion, pitting corrosion, crevice corrosion, and 

microbiologically induced corrosion. 
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3.2.1 Uniform Corrosion 

The term "corrosion" refers to  the dissolution of a metal into an aqueous 

environment. The term "uniform corrosion" is used to  describe a relatively uniform 

dissolution process across a metallic surface. The internal surface of the carbon 

steel catch tanks is subject to uniform corrosion as a result of rain intrusions. 

Additionally, the corrosion rate of carbon steel is often accelerated i f  the water is 

slightly acidic. This is of interest since rain water is typically slightly acidic due to  

natural reactions between the rain water and atmospheric carbon dioxide, sulfates, 

and nitrates. 

3.2.2 Pitting Corrosion 

Pits result from a highly localized corrosion process that produces small diameter 

holes in a solid metal structure. Given enough time, complete penetration of a 

component wi th  attendant leakage is possible. Pits usually initiate at MnS 

(manganese sulfide) precipitates which are prevalent in carbon steels. Once the pit 

initiates, the localized chemistry in the pit develops in an autocatalytic manner to  

sustain the high corrosion rate. The severity of pitting is strongly dependent upon 

the identity and concentration of the aggressive ions in solution. Chloride ions are 

one of the most potent of these species but other halide ions are also aggressive. 

Many substances also can act as pitting inhibitors for carbon steels. Sulfate, 

nitrate, nitrite, carbonate, hydroxyl, and ammonium ions act as pitting inhibitors. 

There is a complex interrelationship between the concentrations of the aggressive 

ion and the concentration of the inhibiting species that determines at what rate 

pitting will actually take place. 

3.2.3 Crevice Corrosion 

Crevices are formed whenever a gap IS present between the underlying metal and 

an overlaying structure which are exposed to  an aqueous solution. Examples of 

crevice-formers are bolted flanges, gaskets, weld splatter, grinding laps, salt crusts, 

and the meniscus region of a vaporlliquid interface. Crevice corrosion shares many 

similarities wi th  pitting. In particular, the propagation stages are believed to  be 

alike. Consequently, environments that result in pitting are also likely t o  result in 
crevice corrosion. 
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3.2.4 Microbiologically Induced Corrosion 

Microbiologically induced corrosion (MIC) is characterized by colonies of 

microorganisms (bacteria and fungi) that attach to  a metallic surface. Their 

locally-produced metabolic products act as anodic depolarizers, cathodic 

depolarizers or both to  produce pitting or crevice corrosion types of attack. One of 

the most infamous bacterium is the anaerobic sulfate-reducing bacterium (SRB) that 

reduces sulfate to  sulfide. The sulfide is particularly damaging to  carbon steels, and 

the SRB damage is characterized by paths of irregular pits containing a black sulfide 

deposit. However, there are many other types of bacteria, and often they co-exist 

in colonies. Control of MIC is usually accomplished through the use of biocides; 

such as, ozone, chlorine, hydrogen peroxide or surfactants. 

3.3 CORROSION INHIBITION 

The corrosion rate of iron in contact with an aqueous solution is affected by the 

solution pH value. The most effective way to reduce catch tank internal wall 

surface corrosion is through pH control. Waste stored in the catch tanks should be 

alkaline wi th  a minimum pH value of 8.0 Wail 1995). The corrosion rate decreases 

substantially between the pH values of 10  to 13  (Perry 1984). The prescribed pH 

limitation for the transferred waste in the Project W-314, "Tank Farm Restoration 

and Safe Operations" is the range of 11 to  14 (Hesketh et al.  1995 Draft). 

The catch tanks are required to  hold flushing fluid in addition to the liquid waste. 

Current practice is to use raw or treated water for transfer lines flushing purposes. 

The treated water generally has a pH value of 9 to 10  at the source (Tucker 1995). 

Raw water used for flushing transfer lines after each waste transfer typically has 

a pH value lower than 7 and needs chemical additions to  increase its pH value for 

corrosion control. Sodium hydroxide and sodium nitrite can be added for this 

purpose. The corrosivity decision rules developed under the Tank Farm Waste 

Compatibility Program (Fowler 1995) requires that 0.01 M hydroxide ion and 

0.01 1 M nitrite ion minimum concentrations be maintained for dilute solutions for 

NO3 c 1.0 M at normal operating temperature 5 100 OC (212 OF) to  inhibit 

general corrosion and are stipulated in DST operating specification documents 

(Harris 1995, Schofield 19941. 
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3.4 CHEMICAL ADJUSTMENT SYSTEM 

Corrosion control of tank walls requires maintaining chemical properties of catch 

tanks accumulations within acceptable limits specified in respective operating 

procedures. Chemical adjustment solutions are prepared and the required volume 

of adjustment solution is added directly into the catch tank. The t w o  chemical 

adjustment compounds commonly used on the Hanford Site are as follows: 

Dilute Sodium Nitrite Solution 

Dilute Caustic Solution 

Control of the waste chemical properties before a transfer is performed in 

accordance with the corresponding operating procedure. Concurrent wi th  the 

transfer of waste to  the tank farms, the waste is treated, as necessary, wi th  

caustic soda (NaOH) and sodium nitrite (NaN02) to  meet the DST waste 

composition specifications. 

An  analysis has been performed to  determine the required volumes of sodium 

hydroxide and sodium nitrite solutions to  be added to  catch tank accumulations for 

corrosion inhibition purpose. The criteria of the desired pH values and hydroxide 

and nitrite ion concentrations, as detailed In section 3.3 have been used in the 

calculations. The untreated accumulations are considered to  be slightly acidic rain 

water. The volumes of sodium 

hydroxide and sodium nitrite solutions required for the catch tanks detailed under 

section 2.3 are tabulated in Tables 3-1 and 3-2. 

The analysis is attached under Appendix D. 

3.5 Proprietary Chemicals 

The undermentioned proprietary chemicals are considered suitable, by the 

manufacturer of the chemicals, for treatment of  accumulations in the catch tanks 

when the principal constituent is rain water. Material safety data sheets for these 

chemicals are in Appendix C. Reference to  the specific commercial products does 

not constitute or imply their recommendation in this report. Further study to  

evaluate the compatibility of these chemicals wi th  respect t o  the primary tank 

contents needs to  be evaluated before any treatment wi th  these chemicals is 
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undertaken. In addition, a life cycle cost analysis and an alternative generation and 

analysis are required to  be performed before a formal recommendation can be 

made. 

3.5.1 Dearborn 545 

This chemical compound is a molybdate formulation combined wi th  an organic 

component morpholine which is an excellent buffering agent. Morpholine has the 

ability t o  neutralize carbonic acid caused by carbon dioxide being absorbed into 

stagnant water exposed to  ambient conditions. I t  is superior t o  strong alkali like 

sodium hydroxide wi th  elevated pH level that sometimes causes caustic attack and 

embrittlement on carbon steel. The molybdate in Dearborn 545 is a powerful 

anodic corrosion and pitting inhibitor that forms a protective molybdate oxide film 

over metal surface. The recommended dose is 1 gal for every 100 gal of water 

treated. For the catch tanks detailed under section 2.3, the volumes of 

Dearborn 545 to be added for corrosion inhibition purposes are tabulated in 

Tables 3-1 and 3-2. 

3.5.2 Dearcide 7 3 3  

Dearcide 733 is a 45% glutaraldehyde based microbiological control agent, 

nonfoaming, noncorrosive, and compatible with corrosion inhibitors and surfacants. 

The compound forms a crosslink with prlmary amines present in the cell walls of 

all bacteria, fungus, and algae. The crossllriks alter the permeability of the cell wall 

and, thus, prevent the metabolic actlvities of the microorganisms. This compound 

has a broad spectrum capability on al l  species of bacteria and controls colony 

growth and microbiological attack on the system metallurgy. The compound works 

on low doses, is effective over a wide pH range, and is not affected by the 

presence of organics and hydrogen sulfides. The recommended dose is 1 gal for 

every 1,000 gal of water treated. 

3 .6  200-EAST AREA FACILITIES DESCRIPTIONS 

There are 11  active catch tanks in the 200-East Areas (Hanlon 1996): 7 receive 

drainage from waste transfer line diversion boxes and 4 are used as temporary 

storage of liquid waste during transfer froin one tank to  another. The location, 
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configuration, accumulation, access for chemical injection. and future utilization/ 

isolation plan for these tanks are described below and summarized in Table 3-1. 

3.6.1 241-A-302A Catch Tank 

The 241-A-302A catch tank is located within the A Farm at the south side of the 

PUREX Plant, near the east end, in the 200-East Area. The tank was installed in 

1954  and receives drainage from the 241 -A-1 5 1 diversion box. The tank is direct 

buried and not mechanicallv ventilated. 

The catch tank consists of a horizontal cylindrical vessel made of carbon steel and 

a pump pit above the tank (drawing H-2-71644). (All drawings are located in 

Appendix E.) The general configuration of the catch tank is shown in Figure 3-1. 

(All figures are located in Appendix 6.) The concrete pump pit inside dimensions are 

1.52 m long by 1.52 m wide by 1.32 m deep (5 ft  by 5 f t  by 4 f t  4 in.). The pump 

pit has a coverblock on top. The catch tank is made of 14.29 m m  (9/16 in.) carbon 

steel all welded, 2.90 m 19 f t  6 in.) inside diameter and 5.03 m (1 6 f t  6 in.) long. 

The interior of the tank is unpainted whereas the exterior has a coal-tar enamel 

coating. 

The catch tank has a maximum holding capacity of 31  941 L (8,438 gal), but is 

administratively controlled to a volume of 25 552 L (6,750 gal) (Ryan 1994). The 

total annual accumulation comprising only of rain intrusion is estimated to be 

1 21 1 L (320 gal) (Tiffany 1995). The catch tank is provided wi th  a submersible 

pump and pump out capabilities to the 241-A-1 51 diversion box. 

Chemicals can be injected directly into the catch tank via a 6 in. riser that is flanged 

at grade level (drawing H-2-71644). Alternatively, the chemicals can be injected 

into the 241-A-1 51 diversion box through the coverblock opening. The diversion 

box drains into the catch tank. The carbon steel tank should be protected against 

corrosion related degradations. Therefore, the tank content is recommended for 

chemical adjustment. 
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Secondary low level waste from PUREX IS transferred to  the 241-AW Tank Farm 

via the 241-A-151 diversion box which drains into the catch tank 241-A-302A. 

Deactivation of PUREX will be completed by the end of the FY 1997. I t  is assumed 

that all waste transfers from PUREX to  the DST system will cease once 

deactivation has been completed (Strode 1994). There is no pian to  utilize the 

241-A-302A catch tank for future waste transfer in support of SST/DST retrieval. 

3.6.2 241-ER-311 Catch Tank 

The 241-ER-31 1 catch tank is located south and slightly west of B Plant, in the 

200-East Area. The tank was installed in 1954 and receives drainage from the 

241-ER-151 and 241-ER-152 diversion boxes. The tank is direct buried and not 

mechanically ventilated. 

The catch tank consists of a horizontal cylindrical vessel made of stainless steel and 

a pump pit above the tank (drawings H-2-71670 and H-2-2542). The general 

configuration of the catch tank I S  shown in Figure 3-2. The concrete pump pit 

inside dimensions are 1.52 m long by 1.52 in wide by 1.32 m deep (5 f t  by 5 f t  by 

4 f t  4 in.). The pump pit has a coverblock on top. The catch tank is made of 

stainless steel all welded, 2.74 m (9 f t )  inside diameter and 10.97 m (36 f t )  long. 

The interior of the tank is unpainted whereas the exterior has a coal-tar enamel 

coating. 

The catch tank has a maximum holding capacity of 66  9 3 4  L (1 7,682 gal), but is 

controlled administratively to a volume of 53 545 L (1 4,145 gal) (Ryan 1994). The 

total annual accumulation consisting of process drain and rain intrusion is estimated 

t o  be 6 435  L (1,700 gal) of which 5 110 L (1,350 gal) can be attributed t o  rain 

intrusion (Tiffany 1995) .  The catch tank is provided wi th  a submersible pump and 

pump out capabilities to  the 241 -ER-15 1 diversion box. 

Chemicals can be injected directly into the catch tank via a 4 in. riser that is flanged 

at grade level (drawing H-2.71670). Alternatively, the chemicals can be injected 

into the 241-ER-151 diversion box through the coverblock opening 

(drawing H-2-43036). The diversion box drains into the catch tank. However, 
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chemical adjustment of tank content is not recommended as the tank is constructed 

wi th  stainless steel. 

The catch tank receives drainage from the 241-ER-151 and 241-ER-152 diversion 

boxes which are connected to  the salt well pumping and the present cross-site 

transfer lines. The E Farm pumping is scheduled to  be completed by FY 2000 

(Strode 1994). The project W-058 cross-site transfer system will bypass the 
diversion boxes upon completion in FY 1997. The catch tank will become inactive 

beyond FY 2000. 

3.6.3 241-AX-1 52 Catch Tank 

The 241-AX-152 catch tank is located within the AX Farm, between the 241-AY 

and 241 -AX Tank Farms, in the 200-East Area. The tank was installed in 1962 and 

is used as a drainage receiver for the 241 -A Tank Farm complex. The tank receives 

drainage from A- and B- diverter cell floor drains, AY-501 valve pit floor drain, 

241-AX-1 55 diversion box floor drain, PUREX transfer line V-714encasementdrain, 

1 1 0  seal loop drain, K1-5-1 deentrainers. and 702-A seal pot overflow line. The 

catch tank is connected to  the 702-A-mechanical ventilation system. 

The catch tank is a rectangular concrete vault wi th  t w o  rectangular pits, a pump 

pit, and a diverter cell on top (drawing H-2.446831. The general configuration of 
the catch tank is shown in Figure 3-3. The catch tank concrete walls are lined with 

3.1 8 m m  (1 18 in.). stainless steel. The pump pit inside dimensions are 1.83 m long 

by 1 .83  m wide by 2.41 m deep 16 f t  by 6 f t  by 7 f t  1 1  in.). The diverter pit inside 

dimensions are 1.63 m long by 2.44 m wide by 3.81 m deep (5 f t  4 in. by 8 f t  by 

1 2  f t  6 in.). Both pits have coverblocks on top. 

The catch tank has a maximum holding capacity of 41  640  L (1 1,000 gal), but is 

controlled administratively to a volume of 33  31 2 L (8,800 gal) (Ryan 1994). The 

total annual accumulation consisting of process drain and rain intrusion is estimated 

to  be 3 1  794  L (8,400 gal). The exact amount of rain intrusions is not available 

(Tiffany 1995). The accumulated waste from the catch tank is pumped back 
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through the diverters to the AYlAZ farms. The catch tank is equipped wi th  a water 

jet for moving accumulated waste solutions to  an underground primary storage 

tank. 

The chemical injection access into the catch tank can be made through the 1-in. 

liquid level access above grade (drawing H-2-44683). However, chemical 

adjustment of tank content is not recommended as the concrete tank wall is lined 

wi th  stainless steel. 

The catch tank will be receiving only the floor drain from the 241-AX-1 55  diversion 

box after completion of the PUREX terminal cleanout and the ventilation upgrade 

under Project W-030. "Tank Farm Ventilation Upgrades," scheduled to be 

completed in FY 1997. Therefore, the need for this catch tank is dependent on the 

use of the 241-AX-155 diversion box in the future. 

3.6.4 241-A2-151 Catch Tank 

The 241-AZ-151 catch tank is located within the AZ Farm, west of the 

241 -AZ- l52  sluice transfer box, in the 200-East Area. The tank receives drainage 

from the 241-AZ-101 and -102 vent header seal loops, A 2  Tank Farm leak 

detection pits, 241-AZ-801 A instrumentation building floor drain, and 241-AZ-152 

sluicing transfer box floor drain. The tank is not mechanically ventilated. 

The catch tank concrete vault is L-shaped. consists of a pump pit on the upper 

section and a reservoir in the lower section (drawing H-2-68316). The general 

configuration of the catch tank is shown in Figure 3-4. The pump pit inside 

dimensions are 1.83 m long by 1.83 m wide by 3.33 m deep (6 f t  by 6 f t  by 

1 0  f t  11  in.). The reservoir area is 7.32 m long by 1.83 m w'ide by 3.35 m deep 

(24  f t  by 6 f t  by 11 ft) .  The concrete wall is 0.30 m ( 1 2  in.) thick all around. The 

pump pit has a coverblock on top. The inside surfaces of the lower section are 

lined wi th  3.4 mm (10 gauge) carbon steel. The reservoir floor slopes towards a 

sump located at one end. 
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The catch tank has a maximum holding capacity of 45 0 4 6  L (1 1,900 gal), but is 

controlled administratively to  a volume of 36  037 L (9520 gal) (Ryan 1994). The 

total annual accumulation consisting of process drain and rain intrusion is estimated 

to  be 119 228 L (31,500 gal), of which 5 678 L (1,500 gal) can be attributed to  

rain intrusion (Tiffany 1995). The 241-AZ-1 51 transfer pump intake extends down 

into the sump and the catch tank is capable of being pumped below floor level. 

The chemical injection access into the catch tank can be made by opening the 

monitor plug on the coverblock (drawing H-2-68316). The injection drains, through 

the pump pit, into the catch tank located below the pit. Although the concrete tank 

wall is lined with carbon steel, the liquid in the tank is pumped out at regular 

intervals. Therefore, chemical adjustment of tank content is not recommended. 

The catch tank will continue to receive drainage from AZ Tank Farm. In addition, 

the tank will receive the waste condensate from the upgraded ventilation system 

under project W-030. 

3.6.5 241-AZ-154 Catch Tank - 

The 241-A2-154 catch tank is located within the A 2  Farm, south of tank 

241-AZ-101, and west of Canton Avenue, in the 200-East Area. The tank is used 

t o  collect condensate from the 241-AY and 241-A2 in-tank steam heating coils. 

The coils have not been in operation for years and daily liquid level monitoring in the 

241-AZ-154 catch tank reveals zero reading. The tank is not mechanically 

ventilated. 

The condensate catch tank vault is rectangular box-shaped and consists of t w o  

sections (drawing H-2-68315). The general configuration of the catch tank is 

shown in Figure 3-5. The upper area is the pump pit containing a transfer pump 

and the lower area serves as the holding tank. The pump pit inside dimensions are 

1.52 m long by 1.52 m wide by 2.30 in deep (5 f t  by 5 f t  by 7 f t  6-1 12 in.). The 

reservoir area is 1.52 m long by 1.52 m wide by 1.52 m deep (5 f t  by 5 f t  by 5 ft). 

The concrete wall is 0.46 m (18  in I thick all around. The pump pit has a 

coverblock on top. The inside surfaces of the lower section are lined wi th  3.4 m m  
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(10 gauge) carbon steel. The reservoir floor slopes towards a sump located at 

one end. 

The catch tank has a maximum holding capacity of 3 290 L (869 gall, but is 

controlled administratively to  a volume of 2 631 L (695 gal) (Ryan 1994). The 

condensate accumulation and rain intrusion are considered nonexisting 

(Tiffany 1995). The 241 -AZ- l54  transfer pump intake extends down into the sump 

and the catch tank is capable of being pumped below floor level. The accumulation 

is arranged for being pumped from the 241-AZ-154 catch tank t o  the 241-A-417 

catch tank. 

The chemical injection access into the catch tank can be made by opening the 

monitor plug on the coverblock (drawing H-2-68315). The injection drains, through 

the pump pit, into the catch tank located below the pit. Although the concrete tank 

wall is lined with carbon steel, there IS no accumulation in the tank. Therefore, 

chemical adjustment of tank content is not recommended. 

The 241 -AZ- l51  steam condensate pump pit and the catch tank are scheduled for 

isolation upon completion of the project W-030 in 1996 (Apolinario 1996). 

3.6.6 244-BX-TKISMP DCRT Catch Tank 

The 244-BX DCRT catch station, constructed in 1981, is located east of tank 

241 -EX-1 02. wlthin the BX Complex. The DCRT is used in salt well pumping from 

the 241-B, 241-BX. and 241-BY Tank Fartn complexes. The catch tank is 

connected to the 244-BX DCRT mechanical ventllation system. The fresh air intake 

is normally seepage through risers and transfer lines. 

The 244-BX DCRT catch station consists of three sections: a tank vault, a pump 

pit, and a filter pit. The tank vault is a rectangular concrete vault with t w o  

rectangular pits, a pump pit. and a filter pit on top. The general configuration of the 

catch tank is shown in Figure 3-6. The tank vault inside dimensions are 4.88 m 

long by 13.41 rn wide by 4.88 m high (16 f t  by 44 f t  by 16 ft) .  The pump pit 

insidedimensions are 5.18 m long by 5.79 m wide by 3.51 m deep (17 f t  by 19 f t  
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by 11  f t  6 in.). The filter pit inside dimensions are 3.35 m long by 5.18 m wide by 

3.51 m deep (1 1 f t  by 17 f t  by 11 f t  6 in.). Both pits have coverblocks on top. 

The 244-EX DCRT catch tank located in the vault is a horizontal, cylindrical vessel 

wi th  convex ends. The dimensions of the cylindrical portion of the tank are 3.66 m 

(12 ft)  outside diameter by 10.67 m (35 f t )  long. The 0.91 m (3  f t )  deep convex 

heads on each end of the tank give the tank a total length of 12.5 m (41 ft) at  the 

axis. The tank is made of 6.4 m m  (1/4 in.) carbon steel. 

The catch tank has a maximum holding capacity of 11 7 347 L (31,000 gal). 

However, the maximum operating capacity is limited to  98  420  L (26,000 gal) 

(Ryan 19941. The accumulation in the catch tank is caused only through planned 

waste transfers with no evidence of rain intrusion (Tiffany 1995). The Transfer 

Pump P-244-EX-’, located inside the catch tank TK-244-BX. transfers waste from 

the DCRT to  the DSTs through the 241-ER-151 diversion box. . 

The chemical injection can be made by removing the flush pit cover and discharging 

the chemical into the pit. This will ensure low dose exposure. The flush pit drains 

into the catch rank. Although the tank is constructed wi th  carbon steel, all the 

accumulations are part of planned transfers 

tank content is not recommended. 

Therefore, chemical adjustment of 

The DCRT catch tank is part of the salt well pumping activities involving the tank 

farms described earlier in this section. The pumping is scheduled to  be completed 

by FY 2000 (Strode 1994) after which time the need for the DCRT will not exist. 

3.6.7 244-A-TKISMP DCRT Catch Tank 

The 244-A DCRT is the tank vault at the 244-A l i f t  station located within the A 

Complex, south of C Farm, and west of the 241-AN Tank Farm, in the 200-East 

Area. The vault was constructed in 1975 and provides interim storage for waste 

leakage from the 241-ER-153 diversion box and the 241-A-A and 241-A-6 valve 

pits. 241-ER-153 receives waste routed through the 241-ER-151 and 241-ER-152 

diversion boxes which includes 200-West Area cross-site waste; 241 -E, 241 -BX, 

241-BY, and 241-C SST waste; and waste transferred from B Plant. The project 
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W-058 cross-site transfer system is proposed to connect the 241-SY Tank Farm at 

241 -SY-A and -8  valve pits in ZOO-West Area wi th  200-East Area tank farms at the 

244-A Lift station (Kalia 1994). The catch tank is connected to  the 244-A DCRT 

mechanical ventilation system. 

The DCRT l i f t  station consists of an underground concrete structure that contains 

a filter pit, pump pit, and a vault in which the catch tank TK-244-A is installed. The 

tank is made of stainless steel. The tank vault is a cylindrical concrete structure 

wi th  t w o  rectangular pits, a pump pit. and a filter pit on top (drawing H-2-38203). 

The general configuration of the catch tank is shown in Figure 3-7. The tank vault 

inside dimensions are 5.2 m diameter by 8.3 m length (1 7.1 f t  by 27.23 f t )  and is 

lined wi th  6.4 m m  (1 14 in.) carbon steel. The pump pit inside dimensions are 4.6 m 

long by 4.0 m wide by 3.0 m deep (15.1 ft  by 13.1 f t  by 9.8 ft). The filter pit 

inside dimensions are 3.4 m long by 3.4 in wide by 1.7 m deep (1 1.2 f t  by 11.2 f t  

by 5.6 ft). Both pits have coverblocks on top. 

The catch tank has a holding capacity of 61 620 L ( 1  6,280 gal) (Ryan 1994). The 

total annual accumulation consisting of process drain, and rain intrusion i s  

estimated to  be 10 598 L (2.800 gal) of which 4 921 L (1.300 gal) can be 

attributed to rain intrusion (Tiffany 1995) .  The waste transfer pump P-244-A-1 is 

located inside the catch tank and has pump out capabilities t o  the 241-A-A and -B 

valve pits. 

The chemical injection can be made by reinoving the instrument opening cover on 

the 6-in. square opening on the filter pit coverblock (drawing H-2-38206). This will 

ensure low dose exposure. The filter plt drains into the catch tank. Chemical 

adjustment of tank content is not recommended as the tank is constructed with 

stainless steel. 

244-A DCRT is an integral part of  the current DST operations and is expected to  

play a major role in future SST and DST retrieval. The lift station is the termination 

point of the new project W-058 cross site transfer line and is expected to  operate 
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until the year 2030 supporting TWRS mission. At  present, there is no upgrade plan 

for the lift station and the catch tank. 

3.6.8 204-AR TK-1 Catch Tank 

The catch tank is part of the 204-AR Waste Unloading Facility, within the AY Farm, 

in the 200-East Area and is installed in a tank vault beneath the floor of the 204-AR 

unloading area. The stainless steel tank was constructed in 1981 and is used for 

catching potential railcar leaks through the floor drain system. The tank is 

mechanically ventilated by the facility ventilation system (drawing H-2-70705). The 

general configuration of the catch tank is shown in Figure 3-8. 

The catch tank has a maximum holding capacity of 5 678 L (1.500 gal), but is 

controlled administratively to a volume of 4 542 L (1,200 gal) (Ryan 1994). The 

catch tank is routinely used for 204-AR operations, located indoors, and does not 

have any rain intrusion. Catch tank accumulations are pumped by either transfer 

pump P1-A or P1-B through the 241-A-A valve pit t o  any DST on a batch basis. 

The-facility has the system for adding chemicals into the catch tank in accordance 

to  operating procedure TO-290-052, "Internal Transfers in 204-AR." Chemical 

adjustment of tank content is not recoinmended as the tank is constructed with 

stainless steel. 

The catch tank will continue to be in use during the operation of the 204-AR Waste 

Unloading Facility in the 200-East Area. There is no isolation plan for the tank. 

3.6.9 241-A-417 Catch Tank 

The 241-A-417 catch tank is located, within the A Farm, south of 241-AX Tank 

Farm, in the 200-East Area. The tank is used as a receiving vessel for 

241-A complex condensate and drainage system. The tank receives process 

condensate from 702-A and three surface condensers (E-41 3, E-414, E-41 5) along 

wi th  the condenser seal loops drains, the VH extension seal loop drain, and the 

241-AX-501 valve pit drain. The 241-AYiAZ steam coil condensate from 
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241 - A Z - l 5 4  steam condensate pit is also routed to  the 241 -A-41 7 tank. The tank 

is serviced by the 702-A ventilation system. 

The catch tank is a cylindrical concrete vault with t w o  rectangular pits, a pump pit, 

and a valve pit on top (drawing H-2-56800). An all welded 9.52 m m  (3/8 in.) 

carbon steel liner, 7.47 m (24 f t  6-1/4 in.) in diameter and 4.17 m (13 f t  8 in.) 

long, extends to  within 12.70 cm (5 in.) of the vault roof.. The pump pit inside 

dimensions are 4.88 m long by 2.44 m wide by 3.66 m deep (16 f t  by 8 f t  by 

1 2  ft) .  The valve pit inside dimensions are 1.63 m long by 2.44 m wide by 3.66 in 

deep (5  f t  4 in. by 8 f t  by 12 ft) .  Both pits have coverblocks on top. 

The accumulation from 241-A-417 is pumped to one of the 241-AY or 241-A2 

tanks by one of the t w o  pumps located in the pump pit in accordance wi th  

operating procedure TO-200.464. The catch tank has a maximum capacity of 

167 31  5 L (44,200 gal) (Ryan 1994). The total annual accumulation is calculated 

to  be 643 450  L (170.000 gal) (Tiffany 1995). 

The chemical injection access into the catch tank can be made b y  opening the 

monitor plug on the coverblock on top o f  the pump pit (drawing H-2-56800). The 

injection drains, through the pump pit, Into the catch tank located below the pit. 

Although the concrete tank wall is lined will? carbon steel, the liquid in the tank is 

pumped out at regular intervals. Therefore. chemical adjustment of tank content 

is not recommended. 

The catch tank retains condensate mostly from the 241-A-702 ventilation system 

for the aging-waste tanks, which will cease to f low upon completion of 

project W-030 in FY 1997. The 241-AYiAZ steam coils currently are not 

operational and there is no future plan to use them. However, the tank will remain 

in service for the 241-AX-501 valve pit drain with greatly reduced accumulation 

rate. 
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3.6.10 241-A-350 DCRT Catch Tank 

The 241-A 350 is the catch tank installed in the tank vault at the 241-A-350 DCRT 

l i f t  station. The lift station is located within the A Farm, southeast of tank 

241-A-106, in the 241-A Tank Farm, in the 200-East Area. The l i f t  station was 

built in 1978 and receives drainage from the 241 -A Tank Farm complex through 

241-A-A and -E valve pits and 241-A cleanout boxes. The l i f t  station also provides 

for routing 207-A retention basin waste to tank 241-AW-102, the 

242-A Evaporator feed tank, if the waste is out of specification for B Pond 

discharge limits. The tank is interconnected to  the vent header for the 241-A Tank 

Farm. The vent header is in turn connected to a portable exhauster. 

The l i f t  station has a pump pit over a vault containing the 241-A-350 catch tank 

(drawing H-2-70318). The general coilfiguration of the catch tank is shown in 

Figure 3-9. The vault consists of a 2.44 in ( e  f t )  diameter, 4.88 m (16 f t l  high 

corrugated steel caisson installed on concrete floor. The pump pit inside 

dimensions are 2.74 m long by 2.74 n~ wide by 2.84 m deep (9  f t  by 9 f t  by 9 f t  

4 in.) wi th  a coverblock on top. The stainless steel catch tank is vertical wi th  an 

inside diameter of 1.35 m (4  ft  5-1 14 in.). 

The catch tank has a holding capacity of 2 937 L (776 gal) (Ryan 1994). The total 

annual accumulation consisting primarily of rain intrusions is estimated to  be 

2 801 L (740 gal) (Tiffany 1995). The waste transfer pump P-350-1 is located 

inside the catch tank and has pump out capabilities to the 241-A-350 tank. 

The chemical injection can be made through the 1 -in. diameter raw water line hose 

connection provided above grade. The line connects to  a spray ring wi th  access 

into the catch tank. No chemical adjustment of tank content is recommended as 

the tank is constructed with stainless steel. 

The catch tank will continue to receive 24 1 -A Tank Farm complex drainage through 

the 241-A-A and -E valve pits. The waste from the 204-AR catch tank 

accumulations is sent through 241-A-A valve pit via line LIOW-702. The facilities, 

S-Plant, T-Plant, 300 Area, and the Waste Sampling and Characterization Facility, 
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will continue to transfer waste through the 241-A-A valve pit via the 204-AR 

(Hesketh et al, 1995 Draft). 

3.6.1 1 244-CR-003-TKISMP DCRT Catch Tank 

The 244-CR-TK 003 is the catch tank, installed in the tank vault at the 

244-CR-DCRT. The vault was built in 1952 and is located within the C Farm, south 

of the 241-C Tank Farm, and north of 7th street, in the 200-East Area. The tank 

is used as a DCRT for the interim storage of salt well waste from 241 -C Tank Farm. 

The DCRT is part of a two-level multi-cell underground concrete structure that 

houses four underground tanks (CR-01 1, CR-001, CR-002, and CR-003) in separate 

vaults. The part that supports CR-003 contains a pump pit above a vault in which 

the 244-CR-TK 003 catch tank is installed. The general configuration of the catch 

tank is shown in Figure 3-10. The catch tank is vertical and made of 9.5 m m  

(318 in.) stainless steel. The tank vaull inside dimensions are 4.88 m long by 

6.10 m wide by 5.79 m high 116 ft  b y  20 f t  by 19  ft). The pump pit has a 

coverblock on top. 

The catch tank has a maximum holding capacity of 56  781 L (1 5,000 gal) with an 

operating capacity of 51 103 L ( 1  3.500 gall (Ryan 1994). All of the accumulations 

are part of the planned transfer and 110 annual accumulation data are applicable 

(Tiffany 19951. The P-CR-003 waste transfer pump is located inside the catch tank 

and has pump out capabilities to the TK-102-AY Tank via the 241-1 52-AX diverter 

station in accordance wi th  operating procedure TO-250-700. 

The 244-CR vault has capacity to  add chemicals t o  the tank contents. 

Alternatively, the chemical injection can be made through the hose connections 

provided at the water drip system enclosure and discharging the chemical into the 

catch tank. Chemical adjustment of tal-tk content is not recommended as the tank 

is constructed with stainless steel. 

The catch tank receives drainage from 241-C Farm. With the exceptions of C-103 

and C-106. all the tanks have been stabilized. C-106 waste transfer is scheduled 
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t o  take a different route under project W-320, "Tank 241 -C-106 Waste Retrieval," 

but waste transfer from C-103 will continue to use the 244-CR-003 pump pit and 

the catch tank. The catch tank will become inactive beyond FY 2000  after the 

completion of the salt well pumping activities. 

3.7 200-WEST AREA FACILITIES DESCRIPTIONS 

There are seven active catch tanks in the 200-West Areas (Hanlon 1996): five 

receive drainage from waste transfer line diversion boxes and t w o  are used as 

temporary storage of liquid waste during transfer from one tank to  another. The 

location, configuration, accumulation, and access for chemical injection in these 

tanks are described below and summarized in Table 3-2. 

3.7.1 241-TX-302C Catch Tank 

The 241-TX-302C catch tank is located east of T Plant near the middle of the 

building in the 200-West Area and receives drainage from the 241 -TX-154 diversion 

box. The tank IS direct buried and not mechanically ventilated. 

The catch tank consists of a horizontal cylindrical vessel made of carbon steel and 

a pump pit above the tank (drawing H-2-71660). The general configuration of the 

catch tank is shown in Figure 3-1 1. The pump pit is a 1.52 m (5 f t)  inside 

diameter, galvanized, corrugated metal pipe 1.37 m (4 f t  6 in.) deep with a 

coverblock on top. The catch tank is made of 14.29 m m  (911 6 in.) carbon steel all 

welded, 2.71 m (8 f t  10-718 in.) inside hameter and 12.19 m (40 f t )  long. The 

interior of the tank is unpainted, whereas, the exterior has a coal-tar enamel 

coating. 

The catch tank has a maximum holding capacity of 66  930  L (1 7,681 gal), but is 

controlled administratively to a volume of 53  545 L (14.1 45  gal) (Ryan 1994). The 

total annual accumulation comprising only of rain intrusion is estimated to  be 

3 785 L (1.000 gal) (Sutey 1996). The catch tank is provided wi th  a submersible 

pump and pump out capabilities to  the 241-TX-154 diversion box. 
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The chemicals can be injected into the 241-TX-154 diversion box through the 

coverblock opening (drawing H-2.716601. The diversion box drains into the catch 

tank. The carbon steel tank should be protected against corrosion related 

degradations. Therefore, the tank content is not recommended for chemical 

adjustment. 

3.7.2 241-U-3018 Catch Tank 

The 241-U-301 B catch tank is located in the southwest corner of the 2 4 1 4  Tank 

Farm in the ZOO-West Area and receives drainage fromthe 241-U-151,241-U-152, 

and 241-U-153 diversion boxes. The tank is direct buried and not mechanically 

ventilated. 

The catch tank is an unlined cylindrical concrete vault wi th  a rectangular pump pit 

directly above the tank (drawing H-2-7 1653). The general configuration of the 

catch tank is shown in Figure 3-12. The pump pit inside dimensions are 1.52 m 

(5  f t )  in diameter and 1.52 m ( 5  f t )  deep  and is made of 1 4  gage galvanized 

corrugated pipe with a coverblock on top. The catch tank is 6.10 m (20 f t )  inside 

diameter and 4.58 m (1 5 ft)  deep at the inaximum liquid level. 

The catch tank has a maximum holding capacity of 11 3 530  L (35.275 gal), but is 

controlled administratively to a volume of 106 824  L (28,220 gal) (Ryan 1994). 

The total annual accumulation comprising only of rain intrusion is estimated to  be 

1 893 L (500 gal) (Sutev 1996). The catch tank is provided wi th  permanent, 

underground pump out capabilities to  I h e  244-U DCRT. 

The chemical can be injected into the catch tank by opening the floor drain access 

plug on the pump pit coverblock (drawing H-2-71643). Alternatively, the chemicals 

can be injected into one of the 241 -U-151, 241 -U- l52 .  and 2 4 1 4 - 1  53 diversion 

boxes through the coverblock opening. Each diversion box drains into the catch 

tank. The catch tank has bare concrete wall and the tank content is recommended 

for chemical adjustment. 
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3.7.3 241-UX-302A Catch Tank 

The 241-UX-302A catch tank is located just east of U Plant near the middle of the 

building in the 200-West Area. The tanlc receives drainage from the 241-UX-154 

diversion box, 291 -U stack and encasement precipitations. The tank is direct buried 

and not mechanically ventilated. 

The catch tank consists of a horizontal cylindrical vessel made of carbon steel and 

a pump pit above the tank (drawing H-2-71665). The general configuration of the 

catch tank is shown in Figure 3-13. The pump pit is a 1.52 m (5 f t )  inside 

diameter, galvanized, corrugated metal pipe 1.37 m (4 f t  6 in.) deep wi th  a 

coverblock on top. The catch tank is made of 14.29 m m  (9/16 in.) carbon steel all 

welded, 2.71 m (8  f t  10-7/8 in.) inside diameter and 12.19 m (40 f t )  long. The 

interior of the tank is unpainted, whereas, the exterior has a coal-tar enamel 

coating. 

The catch tank has a maximum holding capacity of 66  934  L (17.682 gal), but is 

controlled administratively to a volume of 53 545 L (1 4,145 gal) (Ryan 1994). The 

total annual accumulation comprising only of rain intrusion is estimated to  be 

4 921 L (1,300 gall (Sutey 1996). The catch tanlc is provided with a submersible 

pump and pump out capabilities to  the 241-UX-154 diversion box. 

The chemicals can be injected into the diversion box 241-UX-154 through the 

coverblock opening (drawing H-2-716661. The diversion box drains into the catch 

tank. Alternatively, the cheinicals can l ie injected directly into the catch tank via 

a 4-in. spare riser on the tank that is flanged at grade level. The carbon steel tank 

content is recommended for chemical adjustment. 

3.7.4 241-S-304 Catch Tank 

The 241-5-304 is the catch tank, installed in a tank vault built in 1991, and is 

located east of the 241-SX Tank Fartn next t o  Camden Avenue in the 200-West 

Area. The tank receives drainage from the 241-S-151 diversion box. 

E52054LR.TD. 1667 - 23 06/12/96 



WHC-SD-WM-ER-573, Rev. 0 

The vault is part of a two-level underground concrete structure that contains a 

pump pit above the vault in which the 241-S-304 catch tank is installed. The 

general configuration of the catch tank I S  shown in Figure 3-14. The catch tank is 

vertical and made of 15.88 mm (518 in.) carbon steel. The tank has an inside 

diameter of 2.71 m (8 f t  10-3/4 in.) and is 4.57 m (1 5 f t )  high. The interior of the 

tank is unpainted, whereas, the exterior has an enamel coating. The pump pit 

inside dimensions are 3.05 rn long by 3.05 rn wide by 1.78 m deep (10 f t  by 10  f t  

by 5 f t  10 in.) wi th  a coverblock on top. 

The catch tank has a maximum holding capacity of 23 848 L (6,300 gal) but is 

controlled administratively to a volume of 19 078 L (5,040 gal) (Ryan 1994). The 

total annual accumulation comprising only of rain intrusion is estimated to  be 568 L 
(1 50 gal) (Sutey 1996). 

The chemical injection can be made through the 2-in. diameter raw water line hose 

connection provided above grade. The line connects to  a spray ring wi th  access 

into the catch tank. Alternatively. the cheiiiicds can be injected directly into the 

catch tank via a 4-in. spare riser 6n the tank that is flanged at grade level. The 

carbon steel tank content is recommended for chemical adjustment. 

3.7.5 244-S-TKISMP DCRT Catch Tank 

The 244-5 DCRT is the tank vault, constructed irl 1978 at the 2 4 4 4  DCRT catch 

station, located south of the 241-SY Tank Farm and east of 13th Street in the 

200-West Area. The DCRT receives salt well pumping from the 2 4 1 4  and 

241 -SX Tank Farms and serves as an interiin storage area for the following wastes: 

PFP. U Plant, T Plant, and cross-site transfer drain. The catch tank is connected 

t o  the 2 4 4 4  DCRT mechanical ventilation system. 

The DCRT catch station consists of an underground concrete structure that 

contains a filter pit, pump pit, and a vault in which the TK-244-S catch tank is 

installed. The tank vault is a cylindrical concrete structure with t w o  rectangular 

pits, a pump pit, and a filter pit on top (drawing H-2-71052). The general 

configuration of  the catch tank is shown in Figure 3-15. The tank vault inside 
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dimensions are 6.10 m diameter by 6.48 m deep (20 f t  by 21 f t  3 in.) and is lined 

wi th  6.4 mm (114 in.) carbon steel. The pump pit is a 6.1 m (20 f t )  cylinder, 

3.73 m (12 f t  3 in.) high. The upper 3.05 m (10 f t )  portion of the pump pit is 

6.1 m (20 ft)  square inside dimensions. The filter pit is 3.35 m (1 1 ft)  square inside 

by 3.35 m deep (1 1 ft). Both pits have coverblocks on top. The carbon steel catch 

tank is vertical with an inside diameter of 4.57 m (1 5 f t )  and 4.72 rn (1 5 f t  6 in.) 

high. 

The catch tank has a holding capacity of 7 2  570 L (19.1 71 gal) (Ryan 19941. The 

total annual accumulation consisting of process drain and rain intrusion is estimated 

to  be 382  285 L (101,000 gall of which 3 785 L (1,000 gal) can be attributed to 

rain intrusion (Sutey 19961. The P-244-5-1 waste transfer pump is located inside 

the catch tank and has pump out capability to the 241-SY Tank Farm through the 

241-SY-A valve pit. 

The chemical injection can be made by removing the 4-in. riser flange cover located 

by the side of the filter pit coverblock (drawing H-2-710521. Although the tank is 

constructed of carbon steel, the liquid in the tank IS pumped out at regular intervals. 

Chemical adjustment of tanlc content is iiot recommended. 

3.7.6 244-TX-TKISMP DCRT Catch Tank 

The 244-TX-TKiSMP DCRT catch station, constructed in 1981, is located north of 

the 241-TX Tank Farms. The DCRT IS used in salt well pumping from the 

241 -T Tank Farm and for receiving wasfe  from the PFP and T Plant. The catch tank 

is connected t o  the 244-TX DCRT mechanical ventilation system. The fresh air 

intake is normally seepage through risers and transfer lines. 

The 244-TX DCRT catch station consists of three sections: a tank vault, a pump 

pit, and a filter pit. The tank vautt is a rectangular concrete vault wi th  t w o  

rectangular pits, a pump pit, and a filter pit on top (drawing H-2-73789). The 

general configuration of the catch tanlc is shown in Figure 3-6. The tank vault 

inside dimensions are 4.88 m long by 13.41 in wide by 4.88 m high (1  6 f t  by 4 4  f t  

by 1 6  ft) .  The pump pit inside dimensioris are 5.18 m long by 5.79 m wide by 
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3.51 m deep (17 f t  by 19 f t  by 11  f t  6 in.). The filter pit inside dimensions are 

3.35 m long by 5.18 m wide by 3.51 m deep (1 1 f t  by 17  f t  by 11  f t  6 in.). Both 

pits have coverblocks on top. The 244-TX catch tank, located in the vault, is a 

horizontal, cylindrical vessel with convex ends. The dimensions of the cylindrical 

portion of the tank are 3.66 m (1 2 f t l  outside diameter by 10.67 m 135 ft) long. 

The 0.91 m (3  f t )  deep convex heads on each end of the tank give the tank a total 

length of 12.5 m (41 f t l  at the axis. The tank is made of 6.4 m m  (114 in.) carbon 

steel. 

The catch tank has a maximum holding capacity of 1 17  347 L (31,000 gal). The 

maximum operating capacity limited by liquid level interlock wi th  pump is 98 420 L 

(26,000 gal) (Ryan 19941. The total annual accumulation consisting of process 

drain and rain intrusion is estimated to be 380 393 L (100.500 gall of which less 

than 757 L (200 gal) can be attributed to rain intrusion (Sutey 1996). The 

P-244-TX-1 transfer pump, located inside the TK-244-TX catch tank, transfers 

waste from the DCRT to the 241 -SY Tank Farm, through the 241-TX-152 diversion 

box and the 244-S DCRT. 

The chemical injection can be inade by removing the flush pit cover and discharging 

the chemical into the pit. This will ensure low dose exposure. The flush pit drains 

into the catch tank. Although the tank IS constructed of carbon steel, the liquid in 

the tank is pumped out at regular intervals. Chemical adjustment of tank content 

is not recommended. 

3.7.7 241-EW-151 Catch Tank 

The 241-EW-151 catch tank IS the tank vault at the 241-EW-151 vent station 

located between 200-East and 200-West Areas, approximately 1,500 f t  south of 

the 200  Area’s fire station, Building 609-A. in the 600  Area. The catch tank was 

constructed in 1955 and is an integral part of the east-west t rans fe rhn t  station 

and is used t o  collect liquids that might enter the cross-site transfer vent lines. The 

catch tank is not mechanically ventilated. 
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The catch tank vault is rectangular box-shaped and consists of t w o  sections 

(drawing H-2-43148). The general configuration of the catch tank is shown in 

Figure 3-1 6. The upper area is the nozzle pit containing the transfer and vent lines 

and the lower area serves as the tank vault. The nozzle pit inside dimensions are 

2.44 m long by 1.83 m wide by 1.1 2 rri deep (8  f t  by 6 f t  by 3 f t  8 in.). The tank 

vault is 2.59 m long by 2.44 m wide by 2.54 m deep (8 f t  6 in. by 8 f t  by 

8 f t  4 in.). The nozzle pit has a coverblock on top. The stainless steel catch tank 

is vertical with an inside diameter of 1.35 m ( 4  f t  5-1 /4  in.). 

The catch tank has a maximum holding capacity of 2 937 L (776 gal) (Ryan 1994). 

The total annual accumulation consisting of process drain and rain intrusion is 

estimated to be 1 136 L (300 gal) of which 946 L (250  gal) can be attributed to 

rain intrusion (Sutey 19961. One trarisfer pump installed in the tank transfers 

liquids from the catch tank to  the line V360 and the liquid drains both east and 

west by gravity. 

The chemical injection access into the catch tank can be made by removing the 

3-in. riser flange cover located by the side of the nozzle pit coverblock 

(drawing H-2-43146). No cheinical adjiistin?nt of tank content is recommended as 

the tank is constructed with stainless s1eeI. 

3.8 Intrusion Prevention System 

A major problem of accumulations in Ihe catch tanks is the rain water that leaks 

through the coverblocks. The rain intrusions and condensate primarily make up the 

accumulations in catch tanks. The condensate is released from the primary 

containment system and the quantity is accurately documented. Localized areas 

of rainfall make the climatological data on average rainfall for the Hanford Site 

unreliable. 

Minimization of the rain infiltrations into the catch tanks is essential and achievable 

by sealing the access points of the rain intrusions. Flexible membranes made of 

chlorosulfonated polyethylene are ideal for use as weather covers for placements 
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in the vaults and pits. The general configuration of the weather cover is shown in 

Figure 3-17 (Arnbalam 1996). 

4.0 UNCERTAINTIES AND RECOMMENDATION FOR FURTHER 
STUDY 

4.1 UNCERTAINTIES 

The present physical condition of the existing catch tanks causes major 

uncertainties inherent in the evaluation, conclusions, and recommendations of this 

report. The advance age of the tanks and possible corrosion are considered key 

factors of the technical risk involved in an extended use of these facilities. 

4.2 RECOMMENDATIONS FOR FURTHER STUDY 

Perform an engineering study to incorporate the following 

Optimize the DST ancillary components under the TWRS mission for the next 

35  years and identify the associated catch tanks and diversion boxes for 

decommissioning and isolation. 

Evaluate the compatibility of ooinmercially available corrosion inhibiting 

chemicals with respect to the primary tank contents. 

Perform a life cycle cost analysis and an alternative generation and analysis 

(AGA) for the proprietary chemicals and the basic chemicals presently being 

used at the Hanfcrd Site for corrosion inhjbition purposes. 
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Table 3-1 

Table 3-2 

Table 3-3 
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Tables 

200-East Area Active Catch Tanks 

200-West Area Active Catch Tanks 

200-East Area IMUST Catch Tanks 
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241-A.417 

241.A-350 

244-CR-003-TKISMP 

Table 3.1 200.Ea.t Area Active Catch Tsnks 

Tmnsler Tran.fsr 

A Farm Con w/CS 44.200 170,000 no data 170,000 . 
A Farm ss 776 0 740 740 

C Farm SS 15.000 Planned 0 Planned - 
Transfer Transfer 

I I I Transfar Transfer 
244.A-TKISMP AComPlcx SS 16.280 1.500 1,300 2.800 

Pisnnsd I . I . 204-ARTK-1 AY Farm SS I 1.5W I Plannad I 0 1 

ss - Stainlcr. steal 
Con WICS . Concrete With Carbon Steel Liner 
Con wlSS . Concrete with Stainless Steal Liner 

I I I 
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Tabla 3 3 200 Eaet Area IMUST Catch Tankr IDcchtsr 19951 

Table 3-4. 200-West Area IlIIUST Cafch Tankr IDschfer 19951 
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Figures 

-1 241-A-302A Catch Tank 
-2 -31 1 Catch Tank 
-3 
-4 -1 51  Catch Tan 
-5 2-1 5 4  Catch Tan 

Figure 3-6 
Figure 3-7 244-A DCRT Configuration 
Figure 3-8 
Figure 3-9 

244-BX and 244-TX DCRT Configuration 

AR-204-TK-1 Catch Tank Drainage 
241-A-350 DCRT Drainage Lif t  Station 
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Figure 3-1. 241-A-302A Catch Tank 
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Figure 3-2. 241-ER-311 Catch Tank 
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- 1  I 
I I .-2 8" 

1/8"ASTMA 240-61T 
3ML SST Liner 

' CatchTank 
(Cap. 11,350 gal) 

7 ,  
Y 

Section View 

ll'-l.# 1 
5" 

Figure 3-3. 241-AX-1 52 Diverter Station 
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c - 

Figure 3-4. 241-AZ-151 Catch Tank 
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Figure 3-5. 241-AZ-154 Catch Tank 
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Calch Tank 

Figure 3-6. 244-EX and 244-TX DCRT Configuration 

8 - 6  



WHC-SD-WM-ER-573, Rev. 0 

Plt Slab 

Tank Vault 

, l y i o r  Liner 

\ Slab Depression 

Catch Tank 

Concrete Pad 

for Sump 

Figure 3-7. 244-A DCRT Configuration 
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Tank Car Unloading Room 

H Normally Closed Valve 
W Normally Open Valve 

Figure 3-8. AR-204-TK-1 Catch Tank Drainage 
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1 1R- in. hi". 

124n. Thick ' Rrlnforcd Concr.1. ,' 
Inrid. Dimensions 

Ref. H-2-70538 and 
P n .q. I D n-4 in. 0-p. it H-2.70318 

3-in.4i.. SinglcShiI 
.Tank Drain. 

Ref. H-2-55018 and 
H-2.56105 

.12  caug. S1"i 

12.in ID I 8.1% 
Derp. Sump 

Figure 3-9. 241-A-350 DCRT Drainage Lift Station 
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Figure 3-10. 244-CR DCRT Vault 
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/ '  

I 
CATCH TANK 

Figure 3-1 1. 241-TX-302C Catch Tank 
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Lypu;AL, 
S EGTION 

Figure 3-1 2. 2414-301 B Catch Tank 
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Figure 3-1 3. 241-UX-302A Catch Tank 
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==i 

CATCH TANK 
6300 G h L m  

Figure 3-14. 241-S-304 Catch Tank 
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Figure 3-1 5. 244-S DCRT Configuration 
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i l  
, - - - -  
! (  

Figure 3-1 6. 241-EW-151 Vent Station Configuration 
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2 lL? WlDE 
BONDING mHESIVE STRIP 
ONCONCRm 
PER M A N U F A C W R E Y  
INSTRUCTCNS 

4.5 MIL HypAloN MEMBRANE 

HOT-AIR WE1 O F 0  ---. 

W' DIAMETER W C  PIPE 
COVERED Wmr HYPALON 
WELDED TO HYPALON "Cmm SI6 VlNn JACKETED 

\ 
. ._ . . _. . . . __ _ _  
O M W  \ 

COVERED WITH HYPALW 
WELDED TO HYPALON 
COYER 

ON CONCRETE 
PER MANUFACTURERS 
INSTRUCTIONS 

WSTlNG VALVE VAULT 

Y16 VlNn JACKETED 
OALVANUED C W  
WITH6NRNBULX-E 

EXISTING SILICON- POLWRETHANE 
WEATHER COYER 

/,-- 45 MIL HYPILON MEMBRANE 

Figure 3-17. Weather Cover for Concrete Structures 
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W DEARBORN" 545 
Corrosion and Scale Inhibitor for Closed 
Heating and Cooling Systems 

Cooling 
Water 

Treatment 

Application: DEARBORNO 545 non.polluting cooling water treatment provides superior corrosion and s a l e  
pratedion in chill water circuih, hat water heating systems and other dosed systems containing 
ferrous and non-ferrous metals. DEARBORN 545 ccntainr a complete corrosion inhibitor system 
thot protedr both yellow metals and iron, or steel. 

The closed systems scale inhibitpr in DEARBORN 545 prevents scale in system that must use 
hard water as make-up. Prevention of scale results in improved heot tmnsfer for improved 
production rates ond reduced energy consumption. 

The non-foxic, non-polluting choracteristics of DEARBORN 545 minimize waste treatment costs 
and eliminote skin irritotion in maintenonce personnel. 

Benefits: Prevents corrosion for extended 

Prevents scale to minimize 

Non-toxic properties prated 

Not suscepfible to biological 

Low solids exlends pump seal life 

Compatible with antifreeze solutions. 

equipment life. degradation. 

maintenance expense. expectancy. 

maintenance personnel. - Easy to apply and control. 
Directions 

For Use: Premixed solutions of DEARBORN 545 and softened make-up are desiroble to assiim odequate 
treatment levels in your system. DEARBORN 545 con be added directly, as received, to your 
clossd heoting or cooling system. In sys!ems using soft water [less than 100 ppm total hardness), 
DEARBORN 545 should be dosed at a rote of 1 quod per 100 gallons of system volume. 
Systems using hard water will require somewhat higher dosages. Your Dearborn consultan! will 
determine the opfimum dosoges based on your system's requirements. 

Product Dda: 0 Appeamnce: Clear liquid 
Weight: 8.9 lbslgal (1.07 k g / L )  

0 pH: 10.11 

0 Freeze Poinf: 18'F (-8'C) 
0 Flash Point: None 

Odor: Mildly omrnoniacal 
Limifafions 

and Handling: Do not f o b  iniernally. Not for potable water. Avoid contad with skin, wosh throughly with water. 
If eyes am contacted, flush with water ond get medical attention. Keep conioiner closed when 
not in use. Does not drteriorote with age. 

Available 
Pockoging: 5 gollon poils -Approximately 44 Ibs net (20 kg) 

30 gallon drums - Approximofely 263 Ibs net (120 kg) 
55 gallon drums . Approximately 482 Ibs net (21 9 kg) 
180 goilon Dear-Pok 114 - Approximately 1,600 Ibs net (724 kg) 
350 gallon Dear-Pat'. Approximofely 3,112 Ibs net (1414 kg) 
Bulk delivery availoble 

9121 

This product is  on the USDA Authorized Lid of Chemical Compounds for use in official meot, 
egg and poultry procersing esfablirhments. 

GRACE Dearborn c-, 
W. R. Gmco 8 Co. . Conn.. 300 Geilesee Sfreel, InkeZurich, 11 60047-2458 
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E m -  
708-438-1 800 Material Safety Data Sheet 

Section 1 .- a .  
TRADE NAME PRODUCTlYPE CODE IDENT 

< 

Ilorpholins 
Sodium llolybdate 

CASNUMBER 9b EXPOSURE CRITERIA 

110-91-8 C 12 TU&: 70 a g h 3  trkfn) 
7631-95-0 C 10 TUA: 5 m g h 3  as no 

BOlllNG POINT. 760 mrn Ha 3 Y t 3  F MELTING POINT Y b  
FREEZING POINT 14 5 VAPOR PRESSURE un 
SPECIFICGRAVITY IHYO= 11 1 ni SOLUBILITY IN  Hz0 
VAPOR DENSITY fAlR= I 1  un E VAPORATION RATE. IBu cS= 1 I 
% VOLATILES BY VOLUME un nH i n  - 7 1  

APPEARANCE 6 ODOR 

Amber liquid. oharroteristic odor. 

AUTO IGNITION 
LOWER UPPER TEMPERATURE 

HA.udter-based product HA Hh HA 

Keep drums 0001 uith uater rprdy. 
gedr including self-oontained brrdthlng apparatus. 

Firefighters should uear full protactivc 

UNUSUALFIRE AND EXPLOSION HAZARD: 

None known 

LUNYII IUNS 1U AVUID 
c- 

Strong oxidizing dgPnts 

HAZARDOUS DECOMPOSITION PRODUCTS 

T h e r m 1  decoBposiCion products may include axides OF CdFbOn and nitrogen. 

HAZARDOUS POLYMERIZATION CONDITIONSTO AVOID 

GWGE Dearborn c-2 
W. R. Gmce & Co. . Conn.. 300 Genesee Street. Lake Zurich, It 60047.2458 (708) 438-1800 
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TOXICITY INFORMATION: 

Exposure level not established for produut. 
in9orr tion. 

INHALATION: Inhalation c+ mist may irritate respiratory passages. 
INSESTIOH: nay be hdrmfU1 10 sualloued. 
SKIN CONTACT: Prolonped or frequent akin contact may cause irritation. 

See Section 2 ecr component 

EFFECTZOF OVEREXPOSURE: 

(. 

E-c:;;;;s=+--+ -+ 
INHALATIOH: h m w e  affeote6 perron to fresh a i?  an6 treat symptoms. 
INBESTION: If consolous, give uater to dilute and contact physician 

imnedir tel y . 
SKIN COnTACT: Y a a  ufth soap 1 uater. 

EYE CONTACT: 

Remove tontaninated clothing and 
uash before reuse. 
Flush uith uater for 15 minutes an4 sock medical attention. 

Section 7 7 e * *  
VENTILATION REQUIREMENTS 

n 

GLOVES 

c%%%%?%%THING AND EQUIPMENT 
lm"-l 

STEPS TO TAKE If MATERIAL IS RELEASED OR SPILLED 

Ucdr protective clothin 
material. 

Dike 6 fll and soak up on an inert absorbent 
Flush area 09. spill ui!h uater. 

WASTE DISPOUL METHOD 

Dispose of in acocrdrnoe uith federal, state and looal regulations. 
This product is not fornulated uith chamlcalr Subject to the rRporting 

requirements of Section 313 o f  the Eeer ency Planning and Community 
Right-To-Knou hot of 1986 and 09 4OCFR 872. 

none Ingredients classified as €PA hardrdcus udste under 40 CFR 261: 
Product does not contdfn ingredients ulth CERCLA reportable quantities. 

Section 9 2 
PRECAUTIONSTO BE TAKEN IN HANDLING ANDSTORAGE 

Store drums close4. w a y  from extreme temperatures. 

c-3 
17081 438-!800 

GRACE Dearborn 
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L' 

DEARCIDE" 733 
Non-oxidizing Microbicide for the Control of 
Aerobic and Anaerobic Microganisms 

Micro- 
Biological 
Treatment 

Appl id ion: DEARCIDE" 733 is o brood spectrum microbicide designed fo control slime forming bcterio, 
sulfote reducing bocterio and olgoe in recirculoting cooling wotsr systems, closed loops, air 
washers ond posteurien. 

Benefits: Effective at removing established biofilms 
e Brood spectrum activity for controlling 

l Compatible with scale ond 

aerobes and anaerobes - including rulfote Non.foaming 
reducing badsrio Non-corrosive 

Synergy with oxidizing ond 
fluctuations non-oxidizing microbicides 

Does not persist in enn'ronrnenf 
at concentmtionr os low as 1 ppm 

corrosion inhibitor programs 

e Insenrih'w to pH and tempemture 

e Active ingredients con be field measured 

Directions 
For Use: Intermittent [Slug dose) Method: Initio/ Dose: When system is noticeobly fouled, opply 

2.7 - 25.5 fluid ounces (100 - 200 ppm) of DEARCIDE 733 per 1000 gollons of system 
copociv. When possible, blowdown should be discontinued for up to 24 hours. Repeat until 
control is ochieved. 
Subsequent Dose: When microbial control is evident, odd 5.1 . 12.7 fluid ounces (40. 100 
pprn) of DEARCIDE 733 weekly per 1000 gollons of woter sysiem copocity, or os needed to 
mointcin control. 

Continuous Feed Method: Initio1 Dose: When system is noticeably fouled, opply 12.7 .25.5 
fluid ounces (100.200 ppm) of DEARCIDE 733 per 1000 gollons of system copocity. 
Subsequent Dose: Maintain o continuous feed of 2.6 - 12.7 fluid ounces (20 . 100 ppm) par 
day of DEARCIDE 733 per 1000 gallon:, of system copociv. 

Feed Equipment: Stoinless steel, polypropylene, polyethylene, viton, ond teflon ore 
recommended. Avoid iron, brosr, copper, aluminum and neoprene. 

Produd Data: l Form: Liquid Color: Clear 
Odor: Aldehyde 
Density: 9.31 Ibs/gal at 68'F (2OoC) 

1.12 kg/liter at 68'F (20'C) 

0 Flash Point: None 
Fmere Point: -2OF (-1 7°C) 
pH at 25OC: 3.5- 4.5 

Limitotiont 
and Handling: DANGER ~ KEEP OUT OF REACH OF CHILDREN. FOR INDUSTRIAL USE ONLY. 

If in eyes - Immediately flush with woter for oi leost 15 minufes; get immediote medical 
ottention. If on skin ~ Wosh with swp and woter; get immediote medicol onention. 
If swollowed - DO NOT induce vomiting. DO NOT give anything to drink. G w e  immediote 
medical ottention. If inhded . remove to fresh oir. If breothing is difficult, administer oxygen. If 
symptoms persist, cot1 physicion. Note to physicion: Probobie mucosol domoge may 
controindicote use of gastric lovoge. Please consult Moteriol Sofw Doto Sheet for further details. 

continued on bock 

GRACE Dearborn c-4 
W, R. Grace & Co. . Conn., 300 Generce Street, Lake Zurich, it 60047-2458 
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Avuilable 
Packaging: 5 gallon pail - Appmximdely 46 Ibs net (21 kg) 

30 gollon drums - Approximately 279 Ibr net (1 27 Id 
55 gallon drums - Approximotely 504 Ibs net ( 229 kg) 
180 gallon Dwr-hk II. - Pgprorimately 1,681 Ibr net (762 b) 
350 gallon Dear-Pat ' - Approximaiely 3,270 Ibs net (1,483 kg) 
Bulk deliiev ovoilable 

US. EPA Regidmtion No. - 10352-22 
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w 

A8 t 1v.c : 
Qlutarald.hydo 

Xnwts: 
u a t a  
IlotRanol 

111-30-8 45 Cailinp: 0.2 ppa 

7732-184 55 Nono u t r b 1 i s h . d  
(W. sratior, 6) 

67-Sb-1 C 0.1 200 pp. (skis) 

F I S H  POINT (&METHOD USED] F W B L E  LIMITS IN AIR%BY VOLUME AUTO IGNITION 
&WER )(#PPER TWERATURE 

I(A, wter-based prodwt 

EXTINGUISHING MEDIA: u m t w  TO?a L+R VI(7 m l L W  
SPECIAL FIRE FIGHTING PROCEDURES: 

Fircei hkrr should war *ll protective gcrr ineluding oelf-cmtrincd 
braathfnp apparatus. 

UNUSUAL FIRE AND EXPLOSION HAZARD: 

None k n w n  

Section 5 ' - 8 .  8 

CO l T O N S T 0  VOD W r m o  k e d  S T A B I L T & f I ~ L  CONDITIONS) 

INCOMPATIBIUN (MATERIALS TO AVOID] 

Otrong a1tali.s and roids oatalyze an aldo-t  pe condmnration. 
Thib r.aotfw 1s rxothrr8lo-fimerrtmr Dwt-bw! is not oxpwd.d t o  bc vfolent. 

l h r r u l  d~ooaposltfoa produotm my fnoludw carbon mnoxido and oarboa Uloxide. 
H U R D 3 U S  DECOMFOSlTlON PRODUCTS 

ONDlTlONS TO AVOID f eeperaturrs thn b o i l i n g  point .  ~' 3 HAZARD0 S POLYMERIZATION ut11 n a t  oeour 

GWGE Dearborn C-6 
W. R. Gmce 8 6. . Ccnn., 300 Genesee S t d ,  b k e  Zurich. It bOoA7-2AS8 17081438-1800 
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II(OESf1W: W I(OT INDUCE WffIlIW--OD no t  givm any th ing  to dr ink .  Contact 
phys i c i an  i m a d i a k l y .  

o l o t h i n  and wsh betore reuse. Consul t  p h y s i o i r a  iC 
irrit.t!a ooours.  

S I N  COMMT: Ua.h i n e d i o t e l y  u l t h  soap rad UtW. R- OOPbDlTt4-d 

YENTIL4TION R W l R  ENTS 
Use a d m u a t e  e c % n i ~ l  v o n t i l a t l o n  to r n r i a  belou e rposv re  miterfa. 
N % S X M ~  a m r m d  orpan ia  vapor ?eSpi?Jb? if exposure criteria e x c d c d .  

~ e p e r v P w r  (ttmoprene reowaerdod 

PIRAT RY PROTECTION SPECIFY lYPE) 

#UfZ\UION GL VES g o p g l r r  and ?ace s h i e l d  

STEPS TO TAKE IF WTERIAL IS RELEASED OR SPILLED 

UCir rotrctive olothtng inc lud ing  MIOSMT6HA a p p r o n d  ?os irrtor. A self!- 
coPtr!nrd b r e a t h i n  a p m a t u s  may b e  r equ i r ed  for large !11s Dike ill tad 
s a k  vp uith rbror%;n! arterial. Flush arm of s p i l l  ui% large p u a n t % s  of  
U.C.P. R&er t 0  p r o d w t  l a b e l  ?eQWdiIIQ produd Spills. 
I t  may bc p o s s i b l e  to d e m a t a i i n r k  urll spills u i t h  r m i w  hydroxide or 
codirn bisullite. CAUTION: r r r c t i o a  t h a t  producte  h e a t  and g a s  u i l l  result. 

D i c p o ~  of! i n  a m d a n -  u i t h  k d r r a l r  s b t e  aad FIFRA r ~ u l r t i o n r .  
T h f s  p r o d u c t  1s n o t  formulatid u i t h  ohemicrls s u b j e o t  to t h r  ?.porting 
r r q u i r e o e n t s  09 Seation 313 o f  the Enrgenoy  Planning and C o a u n i t y  
Ripht-to-Knuu Act oQ 1906 and o l  40 CFR 372. 

WASTE DISPOSAL METHOD 

Refer t o  p roduo t  l a b e l  skteaents ?.parding d iyosa l  09 produo t  and o o n t r i a r r .  

Section 9 9 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE 

GRK€ Dearborn C-7 
W. R. Gmce i Co. - Conn., 300 Geneses Street, bks Zurich, It 6GQA7-2458 (708) 438-1800 
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OBJECTIVE 

To determine the require volumes of sodium hydroxide solution and sodium nitride 
solution to be added to catch tanks f o r  corrosion inhibition purpose. 

DESIGN INPUTS 

- Criteria 6 Source: 

The pH of the liquid in the catch tank should be adjusted to a range of 11 
to 14 before the liquid in the catch tank can be pumped to the primary 
tank. 

The concentration of hydroxide ion should be 0.01 M and nitrite ion should 
be 0.011 M before the liquid in the catch tank can be pumped to the primary 
tank. 

- Given / Know Data: 

Sodium hydroxide solution to be used for pH adjustment has a pH of 14 (or  1 
M) 

The concentration of sodium nitrite solution to be used for nitrite ion 
adjustment is 0.4 M 

- Assumptions: 

Liquid in the catch tank has the same composition as the acid rain 
(acidified rain) water. The rain has a pH range of 4 to 7. Three nitrite 
ion concentrations, 0.0001 M, 0.001 M and 0.01 M have been studied in this 
analysis. 

Four volumes of liquid in the catch tank, 300, 600, 900, 1200, and 1500 
gallons, have been studied. Note that these are the liquid volumes not the 
catch tank volume. 

Method Used: 

The ion balance method was used. 

References: 

WHC-SD-WM-ER-573, page 2, 3, and 4 

D- 1 KEH 0037.00 (06/92) ~ ~ ~ 0 5 5  
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XCULATION 

Introduction: 

Liquid collected in catch tanks mainly contains acid rain. Without any 
chemical adjustment, the liquid will corrode the primary tank where the 
liquid will be stored. 

The corrosivity decision rules developed under the Tank Farm Waste 
Compatibility Program requires that 0.01 M hydroxide ion and 0.011 M 
nitrite ion concentrations be maintained for dilute solutions to inhibit 
general corrosion and are stipulated in DST operating specification 
documents. It is also desired that the pH of the solution to be pumped to 
the primary tank should be kept in a range of 11 to 14. Since the desired 
pH range, from 11 to 14, covers the required hydroxide concentration of 
0.01 M as mentioned previously, in this report pH values between 11 to 14 
will be used. 

- T o  chemically adjust the liquid in the catch tank dilute sodium hydroxide 
solution having a pH of 14 and sodium nitrite solution have a concentration 
of 0.4 M will be used. 

In the following, volumes of sodium hydroxide and sodium nitrite solutions 
will be determined by a ion balance method. 

Where 

V, = volume of liquid in catch tank, liters 

VOH = volume of sodium hydroxide required, liters 

VHo2 = volume of sodium nitrite required, liters 

(OH), = concentration of hydroxide ion in catch tar M 

(OH),, = concentration of hydroxide ion in the solution to be 
used for pH adjustment, M 

(NO2lc = concentration of nitrite ion in catch tank, M 

KEH 003J.00 106/921 KEF055 D-2 
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(NO,), = concentration of nitrite ion in the solution to be 
used for nitrite adjustment, M 

GOn = OH- concentration of the pH adjusted liquid before being pumped 
back to the primary tank, M 

GNOZ = NO, concentration of the nitrite ion adjusted liquid before being 
pumped back to the primary tank, M 

Equations (1) and ( 2 )  can be rewritten as 

[ ( O H ) ,  - GOHI X VOH - GOH X VNOZ = [ GOH - ( O H ) , I  X V, (3) 

GNOZ X VOH - (NO,) ,  - GNOZI X VNOZ = [ ( N O z ) c  - G w z 1  X Vc (4) 

Let 

a1 = [ ( O H ) d  - G o ~ l  

bi = - GOH 

CI = [ GOH - (OH) , I  X Vc 

a2 = GNO, 

bz = - [ ( N O Z ) ~  - G m z l  

C2 = ( N 0 z ) c  - GNU,] X Vc 

VoH = X and VNo2 = Y 

Equations (3) and (4) become 

al X + bl Y = c1 

a, X + b2 Y = c, 

Solving these two equation simultaneously to obtain X and Y as 

X = (clbz - czbl) / (alb, - a2b1) 
Y = (alc2 - as1) / (alb, - azbl) 
These calculation were performed in a spread sheet shown in Appendix. 

KEH 0037.00 1 0 6 / 9 2 1  KEF055 D-3 
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FINDINGS 6 CONCLUSIONS 

Results of calculations are documented in Appendix and they are summarized 
in the following table (see next page). 

It was found that the pH of the liquid in the catch tank (the acid rain 
water) was not sensitive to volumes of sodium hydroxide and sodium nitrite 
solutions used for chemical adjustment. 

Varying the pH of the adjusted liquid (the final pH), concentration of NO, 
ion of solution used for adjustment, and volume of liquid in the catch tank 
were used for calculating the required volumes of sodium hydroxide and 
sodium nitrite solutions. 

Note that, in the calculation, the volume of liquid collected in the catch 
tank (not the volume of the catch tank), was used. Therefore, before the 
required NaOH and NaNOZ solutions for chemical adjustment are added, the 
available catch tank volume should be checked to assure that there is 
enough catch tank capacity for adding the required solutions. 

KEH 0037.00 l O 6 t 9 2 1  KEF055 D-4 
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Summary of Results of Calculations 

Final Cat. Tank Cat. Tank NaOH r@ NaNQZ reau ired Total Min. catch 
DH JKLMN02.MLiauid.aallltersaallonslltersaallons-tank.aal. 

11.5 0.011 0.0001 

12.0 0.011 0.0001 

12.5 0.011 0.0001 

13.0 0.011 0.0001 

13.5 0.011 0.0001 

11.0 0.011 0.001 

11.5 0.011 0.001 

12.0 0.011 0.001 

11.0 0.011 0.0001 300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 
300 
600 
900 

1200 
1500 

117 
2 34 
3 51 
4 67 
5 84 
3 70 
7 41 

11 11 
14 81 
18 52 
11 79 
23 59 
35 38 
47 18 
58 97 
38 15 
76 31 

11446 
152 62 
190 77 
130 11 
260 22 
390 33 
520 44 
650 55 
547 01 

1094 01 
1641 02 
2188 03 
2735 04 

117 
2 33 
3 50 
4 66 
5 83 
3 70 
7 39 

11 09 
14 78 
18 48 
11 77 
23 54 
35 30 
47 07 
58 84 

0 31 
0 62 
0 93 
123 
1 54 
0 98 
1 96 
2 94 
3 91 
4 89 
3 12 
6 23 
9 35 

12 46 
15 58 
10 08 
20 16 
30 24 
40 32 
50 40 
34 38 
68 75 

103 13 
137 50 
171 88 
144 52 
289 04 
433 56 
578 08 
722 60 

0 31 
0 62 
0 92 
1 23 
1 54 
0 98 
195 
2 93 
3 90 
4 88 
3 11 
6 22 
9 33 

12 44 
15 55 

31.85 
63.70 
95.55 

127.40 
159.25 
31.92 
63.84 
95.77 

127.69 
159.61 
32.15 
64.30 
96.45 

128.60 
160.75 
32.90 
65.79 
98.69 

131.59 
164.48 
35.50 
70.99 

106.49 
141.99 
177.48 
47.29 
94.57 

141.86 
189.14 
236.43 
29.22 
58.45 
87.67 

116.89 
146.12 
29.29 
58.59 
87.88 

117.18 
146.47 
29.52 
59.05 
88.57 

118.09 
147.62 

8.41 
16.83 
25.24 
33.66 
42.07 
8.43 

16.87 
25.30 
33.74 
42.17 
8.49 

16.99 
25.48 
33.98 
42.47 
8.69 

17.38 
26.07 
34.76 
43.46 
9.38 

18.76 
28.13 
37.51 
46.89 
12.49 
24.99 
37.48 
49.97 
62.46 

7.72 
15.44 
23.16 
30.88 
38.60 
7.74 

15.48 
23.22 
30.96 
38.70 
7.80 

15.60 
23.40 
31.20 
39.00 

8.72 308.72 
17.45 617.45 
26.17 926.17 
34.89 1234.89 
43.62 1543.62 

9.41 309.41 
18.82 618.82 
28.24 928.24 
37.65 1237.65 
47.06 1547.06 
11.61 311.61 
23.22 623.22 
34.83 934.83 
46.44 1246.44 
58.05 1558.05 
18.77 318.77 
37.54 637.54 
56.31 956.31 
75.09 1275.09 
93.86 1593.86 
43.75 343.75 
87.51 687.51 

131.26 1031.26 
175.01 1375.01 
218.77 1718.77 
157.01 457.01 
314.03 914.03 
471.04 1371.04 
628.05 1828.05 
785.06 2285.06 

8.03 308.03 
16.06 616.06 
24.09 924.09 
32.12 1232.12 
40.14 1540.14 
8.72 308.72 

17.43 617.43 
26.15 926.15 
34.86 1234.86 
43.58 1543.58 
10.91 31091 
21.82 621.82 
32.73 932.73 
43.64 1243.64 
54.55 1554.55 
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Flnal Cat Tank Cat Tank NaOH NaNO- Total Min catch 
DHN02.MN02.MLlauld.clallltersaallons-oallons-tank.aal. 

125 0011 0001 300 

13.0 0.011 0.001 

13.5 0.011 0.001 

11.0 0.011 0.01 

11.5 0.011 0.01 

12.0 0.011 0.01 

12.5 0.011 0.01 

13.0 0.011 0.01 

13.5 0.011 0.01 

600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 
300 
600 
900 
1200 
1500 

38.07 
76.14 
114.21 
152.27 
190.34 
129.82 
259.64 
389.45 
519.27 
649.09 
545.78 
1091.55 
1637.33 
2183.10 
2728.88 

1.14 
2.28 
3.42 
4.56 
5.70 
3.61 
7.22 
10.84 
14.45 
18.06 
11.50 
23.00 
34.51 
46.01 
57.51 
37.21 
74.42 
111.63 
148.84 
186.05 
126.89 
253.78 
380.67 
507.56 
634.45 
533.47 
1066.93 
1600.40 
2133.86 
2667.33 

10.06 
20.12 
30.17 
40.23 
50.29 
34.30 
68.60 
102.89 
137.19 
171.49 
144.19 
288.39 
432.58 
576.78 
720.97 
0.30 
0.60 
0.90 
1.20 
151 
0.95 
1.91 
2.86 
3.82 
4.77 
3 04 
6.08 
9.12 
12.16 
15.19 
9.83 
19.66 
29.49 
39.32 
49.15 
33.52 
67.05 
100.57 
134.10 
167.62 
140.94 
281.88 
422.83 
563.77 
704.71 

30.27 
60.53 
90.80 
121.07 
151.33 
32.86 
65.72 
98.58 
131.44 
164.31 
44.62 
89.25 
133.87 
178.49 
223.12 
2.95 
5.90 
8.85 
11.81 
14.76 
3.02 
6.04 
9.06 
12.08 
15.11 
3.24 
6.49 
9.73 
12.98 
16.22 
3.97 
7.94 
11.91 
15.88 
19.86 
6.51 
13.01 
19.52 
26.03 
32.54 
18.00 
36.01 
54.01 
72.02 
90.02 

8.00 
15.99 
23.99 
31.99 
39.98 
8.68 
17.36 
26.05 
34.73 
43.41 
11.79 
23.58 
35.37 
47.16 
58.95 
0.78 
1.56 
2.34 
3.12 
3.90 
0.80 
1.60 
2.39 
3.19 
3.99 
0.86 
1.71 
2.57 
3.43 
4.29 
1.05 
2.10 
3.15 
4.20 
5.25 
1.72 
3.44 
5.16 
6.88 
8.60 
4.76 
9.51 
14.27 
19.03 
23.78 

18.05 318.05 
36.11 636.11 
54.16 954.16 
72.22 1272.22 
90.27 1590.27 
42.98 342.98 
85.96 685.96 
128.94 1028.94 
171.92 1371.92 
214.90 1714.90 
155.98 455.98 
311.97 911.97 
467.95 1367.95 
623.94 1823.94 
779.92 2279.92 
1.08 301.08 
2.16 602.16 
3.24 903.24 
4.32 1204.32 
5.40 1505.40 
1.75 301.75 
3.50 603.50 
5.26 905.26 
7.01 1207.01 
8.76 1508.76 
3.90 303.90 
7.79 607.79 
11.69 911.69 
15.58 1215.58 
19.48 1519.48 
10.88 310.88 
21.76 621.76 
32.64 932.64 
43.52 1243.52 
54.40 1554.40 
35.24 335.24 
70.49 670.49 
105.73 1005.73 
140.97 1340.97 
176.22 1676.22 
145.70 445.70 
291.40 891.40 
437.10 1337.10 
582.79 1782.79 
728.49 2228.49 
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