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EXECUTIVE SUNIWlY 

The 242-A Evaporator/Crystallizer was assessed· through inspection, 

testing, and analysis to determine if the facility components had adequate 

structural integrity and compatibility with the wastes to be processed through 

the facility . This facility processes wastes generated from previous Hanford 

defense production operations. Thue wastes are segregated by the evaporator/ 

crystallizer process into a concentrated slurry, which is ret~rned to large 

underground tanks for continued st,rage at a greatly reduced volume, and a 

process condensate, which is transferred to the Liquid Effluent Retention 

Facility for storage before furthe , .. processing. During inspection of the 

facility, corrective maintenance items were identified and, subsequently, work 

activities associated with closing these items have been completed . 

Washington State Dangerous Wa:.te Regulations, Washington Ad11fnf strative 

· Code (WAC) 173-303, require 1ntegrtty assessments of existing dangerous waste 

tank systems to consider the following, as a 11in1111um: 

(i) Design Standards 

( t 1 ) Dangerous Character·i st i cs of the Waste 

(iii) Existing Corrosion Protection 

(iv) Tank System Age 

(v) Results of a Leak lust. Internal Inspection, or Other Integrity 

Examination . 

The 242-A Evaporator/Crystall ~zer (Hanford Project B-100) was designed 

and constructed in 1977 in accordance with appropriate national consensus 

codes and standards and U.S. Depart ment of Energy (DOE) orders for the defined 

Vf fj 
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. mission of high-level radioactive waste concentration and volume reduction for 

a design life of 10 years . To extend the mission of the facility through the 

year 2003, the recent Project 8-534 used app~opriate national consensus codes 

and standards and DOE orders for upgrade of the facility components . Review 

of the Project B-100 construction files indicates that the building structure 

was designed and constructed to withstand a design basis earthquake. Detailed 

seis~ic analyses were not retrievable for the majority of the piping and 

components . 

Dangerous characteristics of the wastes processed through the 

242-A Evaporator/Crystallizer are defined in the Part A Pennit. The wastes 

are categorized as •Extremely Hazardous• in WAC-173-303 . 

Existing corrosion protection is provided by material selection, facility 

design, and protective coatings. These controls were found to be adequate for 

continued corrosion protection of the facility and components. 

The •tank system age• for the facility and the majority of the components 

is 16 years. The facility was constructed 1n 1977 under Hanford 

project B-100. The E-C-1 Primary :ondenser (fabricated as a spare in 1976), 

P-B-1 Pump, P-8-2 Bottoms Pump, and miscellaneous piping were replaced -as part 

of the Project 8-534 Upgrades in 1990. The TK-C-100 Condensate Catch Tank was 

originally fabricated in 1951 as part of a sep·arate Hanford project that was 

canceled . This tank was 110dified in 1977 for installation in the 

Z4Z-A Evaporator/Crystallizer facility. 

i x 
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Leak tests and inspections were performed on the 242-A Evaporator/ 

Crystallizer facility and components. The C-A-1 Evaporator, E-A-1 Reboil er, 

and TK-C-100 Condensate Catch Tank were leak tested in November 1992 in 

accordance with an approved leak tast procedure . Accessible areas of the 

facility and components were visually inspected during a facility walkdown in 

October 1990 for evidence of degradation and failure. In addition to the 

walkdown inspections, critical com1onents were examined using Ultrasonic 

Testing for wall thickness measure1nents. During inspection of the facility, 

corrective maintenance items were ldent1f1ed and subsequently, work activit1es 

associated with closing the items ~ave been completed. 

The pump room sump could not ,,e demonstrated to provide coinpl iant 

secondary containment. Th1s sump >rovides secondary containment for the 

Evaporator /Crysta 111 zer but also a•:ts as a 11 quid seal between the 

Evaporator/Crystallizer and the 241-AW-102 Feed Tank. Although the liquid 

seal 1s raw water, the sump and consequently the 11qu1d seal water are assumed 

to be contaminated with dangerous ~aste(s). The pump room sump is noted as a 

deficiency requ1r1ng further study 1n Section 7.2, •oeficienc1es•, of this 

report. 

The conclusion of this integrity assessment is that the 242-A Evaporator/ 

Crystallizer system is not leaking and is fit for use. The inspections, 

tests, and analyses performed provide reasonable assurance that the 

242-A Evaporator/Crystallizer tank system has adequate design, sufficient 

structural strength, and sufficien•,: compatib11 ity with the wastes to not 

collapse, rupture, or fail during service loads associated with normal 

X 
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operations. Specific reco11111endations for continued operation of the facility 

and operational enhancement are ir.cluded in' Section 7.0, •conclusions, 

Def1c1enc1es, and Recommendations•, of this report . 

xi 
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242-A EVAPORATOR/CRYSTALLIZER TANK SYSTEM 
INTE&RITY ASSESSRENT REPORT 

1.0 INTRODUCTION 

Portions of the 242-A Evaporator/Crystallizer facility on the 
U.S. Department of Energy (DOE) Hanford Site must periodically be assessed to 
meet the requirements of the Washington State Department of Ecology {Ecology) 
Dangerous Waste Regu11tlons, Washington Administrative Code {WAC) 173-303. 
The integrity assessment was limited to the provisions of WAC 
Sections 173-303-640(2) and {3)(a). 

The 242-A Evaporator/Crystallizer facility processes waste solutions from 
most of the operating laboratories and plants on the Hanford Site. The waste 
solutions are concentrated in the evaporator to a slurry of liquid and 
crystallized salts. This concentrated slurry is returned to Hanford Site 
waste tanks at a significantly reduced volume. The water vapor from the 
evaporation process is condensed, filtered, and pumped through an 1on exchange 
column before transfer to the Liquid Effluent Retention Facility for continued 
storage. The noncondensable portion of the vapor is filtered and continuously 
monitored before venting to the atmosphere. Figures 1 through 6 show 
schematics and process flow sheets of the 242-A Evaporator/Crystallizer 
fac11 ity. 

The 242-A Evaporator/Crystallizer facility was assessed as seven 
subsystems. Four of the subsystems store, transport, or treat Washington 
State listed dangerous waste (WAC 173-303}. The other ~hree subsystems are 
integral parts of the process; however, they do not directly store, transfer, 
or treat material regulated by the WAC. The seven subsystems are defined in 
242-A Evaporator/Crysta111zer Tank Syste• Integrity Assessment P1an (WHC 1991) 
and Section 2-.2 of this report. 

l 
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2.0 SCOPE OF THE INTEGRITT ASSESSRENT 

The boundaries of the 242-A E,aporator/Crystallizer Dangerous Waste Tank 
System were defined 1n the integrity assessment plan (WHC 1991) as follows: 

"All associated piping, ·irains, valves, sumps, secondary 
co~tainment and tanks which receive, store, accumulate~ 
transfer or treat Wash1n11ton State l 1sted dangerous waste, 
or waste components, wit~in the 242-A Facility.• 

The components and piping included 1n this integrity assessment are as 
follows·: 

•Piping systems that introduce liquid waste streams into 
the building. m: that trlnsfer solids, liquids, or vapors 
to other facilities.• 

· These systems were assessed up to, but not including, the last valve or 
flanged connection inside the 242-A facility perimeter. · 

The following components and equipment were specifically .nn considered 
in this assessment. 

• Dangerous waste feed and drain lines from/to 241-AW Tank Farm. 
(These are to be assessed by the 241-AW Tank System Integrity 
Assessment.) · 

• Dangerous waste drain 11 nes to the Li quid Effluent Retent 1 on 
Facility (LERF). (These are to be assessed as part of the LERF 
permitting process.) 

• Drain lines to B-Pond. :'. These lines .do not carry dangerous wastes 
and consequently, they are not required to be assessed under WAC 
requirements.) 

• Eluent tank and pump. (These do not contain/carry dangerous waste 
and, also, they are no longer required for operation of the Ion 
Exchange Column.) · 

2.1 PROCESS DESCRIPTION 

Sol ut1ons conta1 ning dangerou!: waste from operating areas and 
laboratories on the Hanford Site are transferred from DST storage tanks to the 
242-A Evaporator/Crystallizer faci l ity for treatment to reduce the storage 
volume. In the 242-A Evaporator Complex, feed solutions are circulated 
continuously from the evaporator vessel, through. the shell and tube :reboiler 
and back to the evaporator. Heat i s added to the circulating solution in the 
reboil er, and evolved vapor is sepc1.rated from the mother liquor in the 
evaporator body. This results in two process streams: (1) A concentrated 
slurry, con111only referred to as dovble-shell slurry feed (DSSF), which is 
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transferred to a DST and (2) vapor that passes through the condensers to 
become process condensate (PC). The vapor passes through two de-entrainment 
pads, and then flows to the primary condenser. 

Uncondensed vapors and noncondensable gases are pulled from the PC in the 
primary condenser by a steam jet ejector and then condensed in the 
intermediate condenser. The process is repeated a third time by the final 
condenser. The Process Condensate is sent to the LERF for inte~im storage. 

Slurry is transferred to double-shell storage tanks where the suspended 
solids are allowed to settle . The remaining supernatant is then transferred 
back to the evaporator feed tank (TK-102-AW) for further processing. . . 

Offgases are filtered and monitored for radioactive contamination before 
discharge to the atmosphere. Steam condensate is monitored continuously and, 
if contaminated, is routed to the evaporator feed tank. Uncontaminated 
cooling water is pumped to evaporation ponds. The steam condensate stream is 
pumped to interim storage basins (while samples are analyzed) and then to 
evaporation ponds. 

The purpose of the Evaporator is to reduce the volume of wastes requiring 
interim storage in underground DSTs and eventual treatment and disposal. This 
reduction 1s achieved via evaporative concentration. The facility was 
designed and equipment selected to maintain a set boil-off rate of 40 gal/min 
(2 .65 L/s) at a feed rate of 70-120 gal/min (4.4 to 7.6 L/s), yielding a waste 
volume deduction factor (WVRF) ranging from 351 to 601. 

2.2 SYSTEM DESCRIPTION 

The 242-A Evaporator/Crystallizer facility is described according to the 
function or process of each of sev~n subsystems. Four of the subsystems 
store, transfer, or treat dangerous waste, as listed in WAC 173-303, and three 
of the subsystems do not. 

The 242-A Evaporator/Crystallizer facility consists of the following: 

1. Evaporator Process and Slurry Subsystem 
2. Vapor Condenser Subsystein 
3. Vessel Vent Subsystem (N,>n-dangerous Waste) 
4. Process Condensate Subsy,tem 
5. Steam Condensate Subsyst,!m (Non-dangerous Waste) 
6. Used Raw Water Subsystem (Non-dangerous Waste) 
7. Building and Secondary Ci>ntainment Subsystem. 

The function of each subsyste1n is described in the fo 11 ow1 ng sect ions. 
Equipment and component lists and descriptions of each of the subsystems are 
included in the integrity assessment plan (WHC 1991) . 
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2.2.1 Evaporator Process and Slur~y Subsysta 

The Evaporator Process and Sl iirry subsystem (Figure 7) circulates waste 
feed through the Evaporator/Crystallizer and the Reboil er, thereby distill 1ng 
off water vapor (process condensati!) and concentrat ing the waste into a 
slurry. Distilled water vapor is ,~outed through the Vapor Condenser subsystem 
and the DSSF 1s sent to a double-shell tank farm for settling of suspended 
solids. 

2.2.2 Vapor Condenser Subsyst• 

The Vapor Condenser subsystem (Figure 8} includes the three condensers 
(E-C-1, E-C-Z, and E-C-3), which condense the distilled water vapor from the 
Evaporator/Crystallizer to form process condensate, which then travels to the 
Process Condensate subsystem. Uncondensed vapors and noncondensable gases are 
discharged to the .atmosphere through the Vessel Vent ~ubsystem. 

2.2.3 Vessel Yant Subsysta (Non-dangerous 
Waste) 

The Vessel Vent subsystem (Figure 9) contains a series of HEPA filters, 
de-entrainment pads, and various h~ating, ventilation, and air conditioning 
equipment. Uncondensed vapors and noncondensable gases coming from the Vapor 
Condenser subsystem are filtered and v·ented to the atmosphere through this 
subsystem. · 

2.2.4 Process Condensate Subsystean 

The Process Condensate subsystem (Figure 10) receives condensed water 
vapors (process condensate) from the Vapor Condenser subsystem. Process 
condensate 1s sent through the IX-D-1 Ion Exchange Column to remove any 
residual cesium and strontium ions and then to the LERF for interim storage •. 
The Process Condensate subsystem hi continuously monitored for radioactive 
contamination with the RC-3 radiat i on monitor. In the event of radioactive 
contamination in the system, process condensate is automatically diverted back 
to the TK-C-100 Condensate Catch T,,nk or the 241-AW-102 Feed Tank. 

2.2.s Stea Condensate subsyst&11 (Nori-dangerous 
Vaste) 

The Steam Condensate subsystea1 (Figures 11 and lZ) routes condensed steam 
(that was used to heat the rebo;ler) to the Stea• Condensate Retention Basin 
for sampling before discharge to B-Pond . The Steam Condensate subsystem is 
continuously monitored for radioactive contamination with the RC-1 radiation 
monitor. In the event of radiation detection in the system, the steam 
condensate is automatically rerouted to the 241-AV-102 Feed Tank. 

10 
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2.2.& Used Raw Water Subsystem (Non-dangerous 
Waste) 

The Used Raw Water subsystem (Figures 13 through 15) discharges raw water 
used as the coolant for the E-C-1, E-C-2, and E-C-3 Condensers to B-Pond. The 
Used Raw Water subsystem is continJously monitored for radioactive 
contamination with the RC-2 radiation monitor. In the event of radioactive 
contamination in the system, an alarm sounds and the system is shut down. 

2.2.7 Bu11d1ng and Secondary Cont31nment Subsystem 

The Building and Secondary Co,tainment subsystem is shown in figures 16 
and 17. The concrete building and drain/sump form the secondary containment 
of liquid waste as defined by the ~AC 173-303-640(4). Secondary containment 
must be, as a minimum: (1) struct,Jrally sound, (2) compatible with the waste, 
(3) capable of detecting a leak within 24 hours, and, (4) capable of removing 
accumulated liquid waste leaks or spills and any precipitation within 
24 hours. This subsystem is designed and operated similar to a tank vault. 
The operating area is a monolithic concrete structure divided into six 
specific rooms sloped to six primary floor drains that flow by gravity to the 
pump room sump, which in turn gravity flows back to the 241-AW-102 Feed Tank. 
A schematic of the pump room sump ts included as Figure 18. 

The Building and Secondary Co~ta1nment subsystem is designed to contain 
100% of the maximum operating capa,:ity of the evaporator/reboiler loop. The 
feed tank is also maintained with ;ufficient contingency space to receive 100% 
of the operating capacity of the e·,aporator/reboiler loop . The sump and drain 
systems have sufficient capacity t ,> drain this entire 27,267 gal in less than 
the required 24 hours (WHC 1993). 

The 242-A concrete building i; constructed in accordance with ACI 301-72. 
A chemical resistant acrylic coati~g system compatible with the wastes 
processed through the facility is ,Jsed to coat the floors and walls of the 
evaporator, condenser, and pump ro,,ms to a height 10 ft (3 m). The pump room 
and portions of the evaporator roorn are also lined with stainless steel catch 
pans and the pump room sump is fully lined with stainless steel. Preformed 
bituminous joint fillers (ASTM 0994-71) are used as waterstops in all concrete 
Joints. The joints are then sealed with a single-component polysulfide rubber 
compound [FS TT-S-230A(l)]. 

The liquid ·level in the pump 1·oom sump is maintained at 38 weight 
factor in. (96.5 cm) or 479 gal (1 .813 L) during operation which is 
necessarily above the sump drain 1 ine opening in order to maintain the air 
seal between . the facility and the :!41-AW-102 Feed Tank. This precludes the 
entry of airborne contamfoants fror11 the feed tank. Leak detection for the 
facility is prov1ded at the sump b~, weight factor level indication 
(differential pressure system) with a detectibility of +/-1.4 in. (3.6 era) or 
+/-15 gal (56.8 L). The output of the sensor (WFT-SUMP-1) is continuously 
recorded at the 242-A Contra l Room Leak detection can al so be confi-rmed by 
weight factor level indication in 1:he C-A-1 Evaporator and conductivity probe 
level indication in the feed tank . 
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During operation, a system le1k is detected by a r1s1ng liquid level in 
the pump room sump. The sump leve l indication is reviewed at the control room 
at least once each shift. A high level alarm sounds in the control room at 
44 weight factor in. (111.B cm) or 567 gal (2;146 L) and the high-h"igh level 
alarm sounds at 47 weight factor 1 ,. (119.4 cm) or 614 gal (2,324 L). 

After a spill, the pump room iUmp is part of the secondary containment 
subsystem. The spilled liquid flo•~s by gravity to the sump and then out to 
the feed tank. The sump can then '>e steam jetted out to the 241-AW-102 Feed 
Tank and rinsed/backfilled with ra1, water. 
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f;gure 18. Pump Room Sump Schematic (Evaporator Building floor drains 
to the sump via 1 1/2 - 3 in. drain lines and a 10 in. overflow 

line flows by gravity to the AW-102 Feed Tank The sump is 
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3.0 RESULTS AND DATA 

Detailed data from ·inspections, tests · and analyses that support this 
Integrity Assessment Report are compiled in WHC-SD-WM-DP-019, Data Package for 
242-A Evaporator/Crysta11izer Tank System Integrjty Assessment Report 
{WHC 1993), hereinafter referred to as the Data Package. The table of 
contents for the Data Package is included as.Appendix A of this report. 

3.1 LEAK TEST 

The TK-C-100 Condensate Catch Tank, and the Evaporator/Reboiler loop were 
both hydrostat1cally leak tested with water. Cr1te·ria for acceptability was 
no visible leaks over a 24 hour period. 

The TK-C-100 Condensate Catch Tank passed the leak test without incident. 

During the f1rst leak test of the Evaporator/Reboiler loop, visual 
inspection (VT) revealed a leak of• 0.6 1/hr (ten 1 ml drips/min emanating 
fro• a Z 1n. thermowell connector gasket). On this bas1s, the system was 
deemed to have failed the leak test criteria of no visible leaks. 
Subsequently, the system was drained, the gasket replaced, and the test 
repeated. The system passed this repeat leak test. 

Details and data sheets for the leak test inspections may be found in the 
Data Package, Section 2 (WHC 1993). 

3.2 INSPECTION 

The 242-A Evaporator facility and components were inspected by visual 
walkdown. Quantitative inspection of key system components and ancillary 
equipment was perfomed by Ultraso~ic Testing (UT) for wall thickness. 

3.2.1 Visual Walkdown 

Critical portions of the Dangirous and Non-Dangerous Waste subsystems 
were examined for evidence of degradation and defonnation due to corrosion, 
erosion, mechanical stresses, and fatigue. The major components inspected 
during the walkdown were: · 

C-A-1 Evaporator 
E-A-1 Reboiler 
E-C-1 Primary Condenser 
E-C-2 Intermediate Condenser 
E-C-3 Final Condenser 
TK-C-103 Flow Measuremen t Tank 
IX-0-1 Ion Exchange Column 
TK-C-100 Condensate Catch Tank 
Building and Secondary Containment. 
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Various sections of piping connecting these components together also 
were inspected. The walkdowns were perfor11ed by Westinghouse Hanford Company 
(WHC) Level II Quality Control (QC) personnel with American Society of 
Mechanical Engineers (ASHE) Section XI inspection experience (VT-1, VT-3) and 
a WHC qualified walkdown engineer. 

The results of the visual walkdown indicated that the general condit ion 
of the facility and the components was adequate for continued operation. The 
completed Walkdown Checklists and WHC Quality Assurance (QA) Surveillance 
Reports that .were issued (WHC ISR#s R90-093 and R90-105) are included in the 
Data Package, Section 6 (WHC 1993). 

3.2.2 Non-Destructive Examination 

Wall thickness measurements were taken using UT at 2,350 points across 
17 locations. All wall thicknesses were found to be gre~ter than the m1n1mum 
allowed by the applicable ASTM specification used to purchase the pipe and 
plate material. Table 1 shows the average wall thicknesses of the Evaporator/ 
Crystallizer components measured. The raw UT data, along with plots of the 
average wall thickness-vs-grid location, can be seen in the Data Package, 
Section 6 (WHC 1993). 

3.3 ANALYSIS 

3.3.l Structural Evaluation 

No new comprehensive analyses were initiatad for structural evaluation of 
the 242-A Evaporator/Crystallizer facility and components. Minimum allowable 
wall thickness calculations were performed for the TK-C-100 Condensate Catch 
Tank to ensure that the wall thicknesses measured by UT were within allowable 
tolerances (Hu1s1ngh 1992). As a separate effort in support of the Safety 
Analysis Report (WHC 1992a), su11111ary seismic analyses were reviewed to ensure 
that the 242-A building structure could withstand a design. basis earthquake 
(Scott 1992). 

An off-normal Water Hamer Event occurred at the facility in February 
1992 during operational testing. A complete discussion and analysis of the 
event is discussed in WHC-SP-0822, •242-A Evaporator Water Hanner Event 
Investigation.• This report and associated analyses are included in the Data 
Package, Section 5 (WHC 1993) . The analyses concluded that the event did not 
affect the integrity of the 242-A Evaporator/Crystallizer facility and 
components. 

3.3.2 Corrosion Evaluation 

A corrosion evaluation was performed that confirmed the compatibility of 
the Evaporator Complex materials with the potential corrosive environments. 
The following corrosive environments were analyzed: Evaporator Feed and OSSF, 
Process Condensate, Cooling Water, Steam Condensate, Evaporator Radiation 
Fields, Pump Roo11 and Evaporator Rt>om, and Hanford Soils. Corrosion controls . . . 
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Table 1. -Nondestructive Examination Results. 
Wall Thickness (cm) ,1 

I 

# Locations(s) 
Nominal• ASTM Average 

- 1 minimum Measured 

1 Evaporator Vapor Line 0.793 0.678 0.808 

2S Evaporator Vapor Line 0.793 0.678 0.808 
2T Evaporator Vapor Line 0.793 0.678 0.810 

3 Evaporator Shell 0.953 0.813 0.953 

4 Recirc. Line Elbow 
I 

0.635 0.521 0.668 

5 Racirc. Line Elbow 0.635 0.521 0.668 

6 Reboiler Top and Bottom 0.635 0.521 0.633 
7 Rebo1ler Top and Bottom 0.635 I 0.521 0.630 I 

SA Old E-C-1 Condenser 1.270 1.194 1.379 
8B Old E-C-1 Condenser 1.270 1.194 1.397 
9 New E-C-1 Condenser 1.270 1.194 1.323 . 
10 Steam Condensate 0.305 0.267 0.297 
11 TK-C-100 Condensate Catct 1ankb 0.793 0.41 -0.808 
12 E-C-2 Condenser 0.793 I 0 .. 693 0.846 
13 E-c:..3 Condenser 0.818 0.716 0.876 
14 IX-D-1 Ion Exchange 0.953 0.876 0.970 
15 Slurry Drain Line 0.340 0.297 0.348 
16 LERF Drain 0.549 0.480 0.538 
17 E-C-1 to E-C-2 0. 711 0.622 0.777 

•Nominal wall thickness as defined by the Project B-100 construction and 
procurement specifications. 

~in1mum allowable wall thickness for this component was calculated 
based on ASME allowable stresses using operating parameters (Huis1ngh 1992). 

for the Evaporator include proper materials selection, design, and protective 
coatings. A detailed evaluation of 242-A Evaporator/Crystallizer corrosion 
protection was issued as a letter 1-eport (Ohl 1993). 

The E-C-1 Condenser was repla<:ed as part of the Project B-534 upgrades 
because of general pitting and crevice corrosion failures 1n the tube bundle. 
The E-C-1 Condenser uses poorly fi l tered, uninhibited raw water from the 
Colu~bia River for cooling water. The new E-C-1 (fabricated in 1976 as a 
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spare) has a similar design and s1ailar •atarials and, therefore, is expected 
to have a similar useful life of 8 to 10

1
years with periodic outages and 

declining efficiency due to failed tubes. 

The protective phenolic coating in the pump room and evaporator room was 
also replaced by the B-534 upgrades. This coating was damaged by mechanical 
abrasion during decontamination efforts at the beginning of the 
B-534 upgrades. The replacement cDat1ng system uses an acrylic primer and 
topcoat to protect the structural concrete. Vendor specifications for the new 
coating are included 1n the Data Package. Section 3 (WHC 1993) . 

1A separate project, W-252, i s underway to install a closed loop cooling 
system with chemistry control capab111ties to exten~ the operational life of 
the new E-C-1. 
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4. :J DISCUSSION 

Washington State Dangerous Wiste Regulations, Washington Administrative 
Code (WAC) 173-303, require 1ntegr·ity assessments of existing dangerous waste 
tank systems to consider the follc:,wing, as a minimum: 

(1) Design Standards 
(11) Dangerous Characteristics of the Waste 
(111) Existing Corrosion Protection 
(iv) Tank System Age 
(v) Results of a Leak ~·est, Internal Inspection, or Other Integrity 

Examination 

4.1 DESIGN STANDARDS . 

Design Standards for the 242~-A fac111ty were considered as part of the 
integrity assessment. A copy of ,1 letter report, (Moody 1993) which was 
issued to document the design star1dards evaluation 1s included 1n the 
accompanying Data Package, Sectior1 4 (WHC 1993). Table 2 below provides a 
sunmary of the 242-A Evaporator/Crystallizer components and design standards . 

4.2 DANGEROUS CHARACTERISTICS OF THE WASTE 

The 242-A Evaporator/Crystal ~izer facility receives and treats Washington 
State dangerous waste (Categorized as •Extremely Hazardous Waste• by the part 
A pem1t application) (DOE-RL 199<1) . resulting from past Hanford defense 
production operations and segregates it into a concentrated Double Shell 
Slurry Feed (DSSF) and a dilute Process Condensate, both of which are also 
Washington State dangerous wastes . The Steam Condensate , Used Raw Water, and 
Noncondensable Gases generated by the evaporator process , -through 
subsystems 3, 5, and 61 are not l · sted as dangerous wastes by Washington 
State . 

Table 3 shows the bulk chemi !;try of the Evaporator Feed, Double Shell 
Slurry Feed , Process Condensate, Cooling Water, and Steam Condensate solutions 
(WHC 1992) . Dangerous characteri ::tics of the segregated waste streams are 
included in the Part A Permit (001:-RL 1990) . 

4.3 EXISTING CORROSION PROTECTION 

Existing corrosion protectiort for the 242-A Evaporator/Crystallizer 
facility consists of the material f: and methods of construction and chemistry 
control of the 1 iqu1d waste envircmments . Facility components and piping are 
constructed primarily of austenitic stainless steels (SS) and low alloy carbon 
steels (CS) . Gaskets at component and piping connections are chemically 
resistant non-metallics (typically asbestos or polyam1de). Each subsystem was 
designed for specific operating p,,rameters and material /env1 ronment 
compat 1b11 1t 1es . · 
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Table 3. 242-A Evaporator Bulk Chemistry Solutions. 
DNcrfptfon Units Evaporator Couble Shell Proc••• Cooling water st .. 

FNd Hurry FNd Condensate Condensate 

pM .. 13.0 13.0 10.0 6.2 8.0 . 

TOC 11111/L 3.3 E+03 4.6 E+03 2.6 E+02 1.7 E+OO 1.1 E+OO 

TDS 1118/L 0.0 E+OO 0.0 E•OO 3.4 E-01 0.0 E+OO 7.6 E+01 

Alpha JCI/Nl . 0.0 E+OO 2.9 E-11 5.7 E•11 1.1 E·10 6.5 E•10 

Beta ,aCt/Nl 0.0 E+OO 3.6 E·10 6.8 E-13 1.0 E·OI 0.0 E+OO 

A\02- 111/L 2.2 E+04 3.2 E+04 4. 1 E+01 o.o E+OO 0.0 E+OO 

"",· 111/L 9.3 E+02 1.3 E+OZ 2.3 E+03 0.0 E+OO 6.3 E-02 

hrtua' 1118,fL 9.11 E+OO 1.4 £+01 3,0 E·02 3.0 E-02 3. 1 ~-02 

IOron 1111/l 1.Z £+01 1.7 E+01 3.5 E-02 0.0 E+OO 1.8 E-02 

Clllch11 1111/L 5.1 E+01 7.3 E+01 1.9 E+OO .,., E+01 ,., l+01 

c--h• 111111/L 1.1 1+01 1.6 E+01 J.1 E-02 2.0 E•OJ 0.0 E+OO ~- 1111/L 11.7 E+03 1.Z E+04 2.4 E+01 O.O E+OO 0.0 E+OO 

Cl• 1111/L 4.5 E+Ol 6.4-E+Ol Z.4 E+01 7.1 E-01 1.1 E+OO 

Chraah11 1111/l 4.2 E+02 6.0 E+02 3.4 E·OZ 1.0 E-02 o.o E+OO 

Copper 1111/l 4.1 E+OO 6.9 E+OO 1.5 E-02 7.3 E·02 1.1 E-02 

CII· 1111/L 3.4 E+01 4.1 E+01 9.5 E-02 O.O E+OO 0.0 E+OO 

F· 1111/L Z.7 E+02 3.9 E+OZ 4.3 E•02 0.0 E+OD 1.J E-01 

Iron 11111/l 2.8 E+01 3.9 E+01 1.5 E-02 1.0 E-01 1.4 E-02 

N2 1111/l 1.6 E·11 1.7 E-11 Z.O l!-11 O.O E•OO 0.0 E+OO · 

OH· 1111/l 4.9 E+04 7.0 E+04 1.4 E+02 0.0 E+OO 0.0 E+OO 

Leed 1111/L 5. 1 E+01 7.0 E+01 4.6 E+OO 1.3 E•02 5.5 E·OJ 

Nagnnlua 11111/l 2.0 E+01 2.9 E+01 4.6 1•01 4.3 !+00 4.5 E+OO 

lllnganne 1118/l 2.0 E+01 2.9 £+01 5.11 E•OZ 1.1 E-02 1.4 E-02 

Nercury 111/L 5.6 E+OO a.o e•oo 1.6 E•02 0.0 E+OO 1.1 E-04 

Nolybderul 1111/l 4.2 E+01 6.0 E+Of 1.2 E·01 0.0 E+OO 0.0 E+OO 

Nickel 1111/l 2.1 E+01 4.0 E+01 7.9 E•02 1.1 E-02 0.0 E+OO 

~- 1111/l 1.2 E+05 1.8 £+05 6.1 E+02 1.2 E+OO 5.5 E-01 

lt0;J - 111/L 6.0 E+04 11.6 E+04 7.0 E+01 0.0 E+OO 0.0 E+OO 

PO, 11111/l 3.7 E+03 5.3 E+Ol 1.0 E+01 0.0 E+OD 0.0 E+OO 

Phoaphorua 1111/l 3.4 E+Ol 4.9 E+Ol 9.6 E+OO 0.0 E+OO 0.0 E+OO 

PotN• 1UI 1111/l 1.3 E+04 1.1 £+04 1.0 E+01 8.0 E·01 7.5 E·01 

Sil tcon 1111/L 1.3 £+02 1.9 E+02 5.9 E-01 0,0 E+OO 2.5 E+OO 

Sodfi. 1118/l 1.7 E+05 2.4 E+05 1.6 E+01 Z.3 E+OO 2,2 E+OO 
so. 

'4 1111/l 2.0 1!+03 2.9 E+Ol 5.0 E+OO 1.0 £+01 1.0 E+D1 

TWIQ• ton 1111/L 1.5 &+02 2.1 E+02 4.1 E-01 O.D E+OO 0.0 E+OD 

Uranh11 -..,L 5.3 E+01 7.5 !+01 1 .5 E•D1 6.4 E-04 5.2 E·04 

Zinc 1111/l 3.4 E+01 4.a E+01 9.6 £·02 4.a ,-02 1.9 E•OZ 
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Portions of the concrete stru1:ture that may come in contact with the 
waste are protected with a special protective coating system (Carboline 03358/ 
03359). The original coating system was damaged by mechanical abrasion 
during d~contamination for the Project 8-534 upgrades. 

. . 

4.3.1 Environments . 
The corrosion evaluation compired the chemical resistance of the facility 

components with potentially corrosive environments found in the process. The 
environments evaluated included th~ waste feed and the various solutions and 
conditions that result from the ev1poration process. Specific environments 
evaluated were: · 

• Evaporator Feed and Double Shell Slurry Feed 
• Process Condensate 
• Cooling Water 
• Steam Condensate 
• Radiation Fields 
• Pump Room and Evaporator Room 
• Hanford Soils. 

Operating Temperatures for thi! 24Z-A Evaporator/Crystallizer range from 
22 •c in the tube side (cooling waj:er) of the E-C-1 Primary Condenser to . 
115 •c in the shell side (steam) o·F the E-A-1 Reboiler. The waste solution 
operates at between 35 •c and 93 •.-: 1n the C-A-1 Evaporator (Ohl 1990). 

4.3.2 Materials 

Materials used for the Evaporator components and piping include 
austenitic SS (primarily ASTM A240 J Type 304L) and low alloy CS (primarily 
ASTM A53 and Al06) with polyamide ,.,r asbestos gaskets at flanged connections. 
Building structure and secondary containment 1s made from 
ACI 301-72 Structural Concrete for Buildings and coated with a chemically 
resistant coating system. Table 4 shows the 242-A Facili.ty piping and 
component materials. 

Specific materials for each component can been seen in both the data 
package, [Data Package, Section 3 ::WHC 1993)] and the Integrity Assessment 
Plan (WHC 1991). 

2Carboline D3358/D3359 is a trademark of the Carboline Corporation. 
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Table 4. 242-A Fac111ty Piping and Component Materials . 
It• N1t1rl1l 1pecff I Cit I ON 

C·A-1 Evaporator ASTM A240, Type 304L SS 

De·Entr1f,...,,t Pads AISI ~L SS 

E·A-1 Rlbofler ASTM A240, Type 304L SS 

P·B-1 Reclrcul1tfon ~ ASTN A24O, Type 304L and 316 SS 

P·B•2 Bottlllll Puap ASTN A24O, Type 304L and 316 SS 

E·C·1 Condlnaer Shell: UTN wa5, Grade C CS 
T* lhNt: ASTM W16, Grade 70 Cl 

E•C•2 Condlnaar Shell: ASTN W3, Grade I Cl I 

IIHd: ASTN W15, Grade 300 CS 

E·C·3 condlnNr Shell: UTN W3, Grade I Cl 
IIHch AITN W15, Grade 300 Cl 

TIC·C-100 Condenute Catch Tank ASTN A167, Type 347 SI 
(NodfflcatfGM: ASTN A 312, Type 304L SS) 

IX·D • 1 Ion Elcchana• Colia, ASTIII A36 Cl 

n:-c-103 Tri ASTN W6 CS 

N1 Plpine ASTM A5l4 TYPE! or I, Grade A or I CS 
or ASTIII l106, Grade A or 8, CS 

N2 Piping ASTN A.53, TYPE E or I, Grade A or I Cl 
or ASTIII .'106, Grade A or 8 CS 

N5 Pfptng ASTN AS3, TYPE E or I, Grade A or 8, CS 
or ASTN ,'106, lir.S. A or I, CS 

N7 Pfpl"8 ASTN A.53, TYPE E or I, Grade A or I CS 
or ASTN '106, Gr.S. A or I cs 

Ml Pipf"8 AITIII AS1?, TP 304L SS 

N9 Piping LNI thn 12 fn.: ASTN A312 GllTP 304L SI 
Gr•ter than 1Z In. : ASTN ~40, GllTP 304L IS 

1121 Pfplng SI 304L, per IIPS·124·N, SI 
M24 Piping ASTN A 51, Type I, Grade I CS 

or AITN ,\106, Credi I CS 

N25 Piping ASTN A 51, Type I, Grade I CS 
or ASTN i\106, Grade I CS 

N27 Piping - ASTN AJU, Type 304L fl 
N31 <Tl.Ging) ASTN A26'1; Grade TP 304 0.035• Wllll Thfctneu 

NlZ (Tl.Ging) Polyethy lWII, .,.,.,. line 
or blrfdl ;ld and ah•thecl fn PVC. 

Mll <Twlng> Copper A!JTN 161 
M42 Piping ASTN A.53 , Type E ors, Grade A or I CS or ASTN A106, Grade A or I CS 

Buildfna/Secondlry Contairaent ACl 301· "Z Structural Concrete for Building• 

~ ROCIII SUilP Liner ASTN A24,J 304L fl 
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4.3.3 Compat1b111t1es 

Each of the environments was analyzed for the likelihood of specific 
corrosion mechanisms degrading eac1 of the materials that come in contact with 
the environment. The specific corrosion mechanisms evaluated were: 

• UNIFORM CORROSION/GENERAL DEGRADATION 
• STRESS CORROSION CR~CKING (SCC) 
• PITTING CORROSION 
• EROSION CORROSION 
• CREVICE CORROSION 
• GALVANIC ATTACK 

4.3.3.1 Evaporator Feed and Double Shall ·slurry Feed. Stress corrosion 
cracking, caustic cracking, crevice corrosion (pumps, elbows, flange 
connections), and pitting are all comon corrosion failure mechanisms for 
SS vessels and components. The chemistry and environment of the 
242-A Evaporator/Crystallizer contain some of the conditions necessary for 
initiation and propagation of thes~ corrosion ·mechanisms. However, after 
seven years and nearly 16,000 hours of operation, no evidence of degradation 
was noted during the VT, UT, or leak test (Ohl 1993). 

4.3.3.2 Process Condensate. The 1t0st likely attack for the components 
servicing the process condensate sJlutions is crevice corrosion in the 
C-A-1 Evaporator de-entrairament pads. The geometry of these pads lends itself 
to crevice corrosion, however, during operation, these pads are continuously 
washed with new condensate and the process design does not allow solutions to 
stagnate (Ohl 1993). 

4.3.3.3 Cooling Water. A large a,nount of sludge was noted to have collected 
in the E-C-1 condenser as a result of using poorly filtered river water as the 
coolant. Areas of sludge build-up in the E-C-1 condenser are a likely 
location for localized pitting and crevice corrosion, particularly with the 
slightly acidic nature of the cooling water. The sludge build-up and 
corrosive nature of the river water can be dramatically reduced with a 
filtration and inhibitor system. iuch a system would significantly increase 
the life expectancy of the new E-C-1 condenser 1n the current configuration. 
The new E-C-1 condenser is expected to perform similar t? the last 
E-C-1 condenser with a life expect1ncy of about 10 years (Ohl 1993). 

4.3.3.4 Steam Condensate. sec ma;f be of concern in the shell side of the 
E-A-1 Reboiler because of the moderate chloride concentration (11 mg/L) and 
the elevated temperatures at which this component operates (115 °C). However, 
after seven years and 16,000 hours of operation, no evidence of any 
degradation (including SCC) was noted during the VT, UT, and Leak Test 
(Ohl 1993). 

3A ~eparate project (W-252) i ~: underway to install a closed loop cooling 
system with chemistry control capai>ilities to extend the operational life of 
the new E-C-1. 
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4.3.3.5 Radiation Field . The lack of a strong neutron fluence in the 
242-A radiation field makes damage to the SS and CS components of minor 
concern (Carlos 1993). The radiation dose to gasket materials was analyzed 
and found to be wel l below reported damage thresholds (Ohl 1993) . 

4.3.3.6 Pump Room and Evaporator Room . There are no unmitigated corrosion 
concerns associated with the pump room and evaporator room environments . The 
warm humid environment created 1n the pump room & evaporator room during 
operation was evaluated for potentially corrosive effects on CS and SS 
surfaces that may be continuously ·wetted by condensation. CS components 
exposed to this environment are painted to prevent unifonn corrosion and 
SS components are inherently corrosion resistent . 

The insulating blanket that covers the entire SS Evaporator/Reboiler loop 
was analyzed to ensure that the chloride concentration in the blanket material 
(10 to 18 1119/l) was below concerns for pitting and sec (Ohl 1993). 

4.3.3.7 Hanford Soils. There are no corrosion or degradation concerns with 
the Hanford soils for those portions of the facility that are within the scope 
of this integrity assessment. On: y the building structure is in direct 
contact with Hanford soils (Ohl 1993). 

4.4 TANK SYSTEII AGE 

The 242-A Evaporator co•plex vas constructed in 1977 with an original 
design life of ten years (WHC 1992). The structure, piping, and majority of 
components were fabricated at that time . 

The TK-C-100 Condensate Catch Tank was fabricated in 1951 as part of 
another project, however, it was not used on that original project. The 
condensate tank was upgraded 1n 1977 to be consistent with 242-A fac11 ity 
design standards (Moody 1993). 

~elected portions of the fac 11 ity have recently undergone upgrade or 
replacement under Project B-534 . These components include: 

components bit 

E-C-1 Primary Condenser 1990 
P-8-1 Pump 1990 
P-B-2 Bottoms Pump 1990 
Miscellaneous Pipin~1 1990 

The E-C-1 primary condenser replacement was fabricated in 1976 as a spare . 

• 
4D1rect buried piping ts assessed by the 241-AW. Tank Farm Integrity 

Assessment for dangerous waste piping leading into the facility and by the 
LERF Integrity Assessment for dangerous waste piping leading out of the 
facility. 
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4.5 TANK SYSTEM LEAK TEST AND INSrECTION 

4.5.1 Leak Test 

4.5.1.1 C-100 Condensate Catch Tank •. The C-100 Condensate Catch Tank and the 
Evaporator/Reboiler loop were both hydrostatically leak tested with water. 
Criteria for acceptability was no 1risible leaks over a 24 hour period 
(WHC 1992b). . 

The C-100 Condensate Catch Tank passed the leak test on the first 
attempt. Tank level was an ind1cued 95.7% at the start of the test. Since 
11 on the indicator gage is equival ent to 167 gal (140 L), the starting 
indicated inventory was 15,982 gal (60,498 L). Tank level indications 
remained constant for the next 21 hours, and then dropped to a 95.61 indicated 
level, or 15,965 gal (60,434 L). ~·he level indicators remained steady at this 
amount for the remaining three hou,·s of the· test. There was no visible s.ign 
of moisture or leakage during any of the 7 visual inspections during the 
24 hour hold period. Water level 1·emained at the overflow level at the end of 
the test. ·rhe maximum theoretical leakage that could have occurred during the 
hold period is 17 gal (64 L), based on readings taken from the electronic 
level gages . However, since no leakage could be visually detected on the 
vessel or concrete floor leading tu the sump, it was concluded by QA and the 
242-A Facility Cognizant Engineer that no actual leakage occurred, and that 
electronic drift in the level inst,·umentation (of one part in a thousand) was 
the cause of the instrument level <:hange from 95. 71 to 95.6% (Ruff 1993). 

4.5.1.2 Evaporator/Reboiler Loop. During the first leak test of the 
Evaporator-Reboiler loop, visual inspection revealed a leak of ten drops per 
minute emanating from a 2-in. therr.1owell connector gasket. On this basis, the 
system was deemed to have failed the leak test criteria of no detectable 
leaks. Subsequently, the Evaporator/Reboiler Loop system was drained, the 
gasket replaced, and the test repec.ted. The system passed this repeat leak 
test. 

During the second leak test, the starting liquid inventory in the system 
as indicated .by the Ll-CAl-36 level indicator was 27,413 gal (103,769 L). At 
the conclusion of the test 39 hours later, the final indicated inventory was 
27,454 gal (103,924 L). Simila·r tc the C-100 Condensate Catch tank, this 
41 gal (155 L) discrepancy is attributed to electronic instrument drift. 

Approximately 13 hours into the .leak test, a portion of the facility 
ventilation shut down unexpectedly. This ventilation shutdown coincided with 
a 1,000 gal (3,785 L) drop in the indicated level in the C-A-1 evaporator 
vessel. Although the ventilation system was restarted a few minutes after its 
shutdown, the brief interruption ir1 the building differential pressure 
apparently caused the initial 1,000 gal drop and continued level fluctuations 
over the twelve hour period immediately fo11owing the ventilation shutdown. 

This explanation fs consistent with expected changes in weight factor 
level indication following significant changes in the building differential 
pressure. During this period, no visible leaks were noted during the visual 
inspections and no level fluctuations were noted in the primary sump. The 
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criteria for acceptance was no detectable leaks over a 24-hour period 
(WHC 1992b). Based on the YT exams and the level indication in the sump, the 
Evaporator/Reboiler Loop passed the leak test. A complete discussion of the 
leak test results was issued as a letter report (Ruff 1993). 

4.5.2 Inspection 

The Evaporator/Crystallizer components were inspected qualitatively with 
a visual walkdown of the components and structural supports perfonned by a VHC 
Level II QC inspector with ASME Section XI experience (VT-1, VT-2) and a WHC 
qualified walkdown engineer. Deficiencies noted during the walkdowns 
included: 

• Selected bolt and fastener replacement 
• Misaligned pipe flanges 
• Failed floor coating. 

A detailed list of these deficiencies and corrective actions is included in 
the Data Package, Section 6 (WHC 1993). All corrective actions were completed 
as part of Project B-534. 

Quantitative wall thickness measurements were also taken on critical 
components using Ultrasonic Testing (UT) at 2,350 points across 17 locations. 
The Evaporator/Crystallizer components are listed 1n Table 5 along with the 
potential degradation mechanism an,1 the method of qual if1cat1on. 

Table 5 sunnar1zes the 242-A :omponents, potential degradation mechanisms 
and qualification methods. The fatled components (Old E-C-1 Condenser and 
protective coating) were both considered failed by the facility before the 
walkdown/nondestructive examinatio11 (NOE) and were both replaced as part of 
the Project B-534 upgrades. 
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Table 5. 242-A Component Qualification. 

Component Potential Degradation Pass/ Qualification fail 

C-A-1 Evaporator Interfacial Pitting, sec Pass UT 

C-A-1 Condensate Erosion, sec Pass UT 

Recirculation Line Erosion, sec Pass UT 

E-A-1 Reboiler Shell Erosion, sec Pass UT 

E-A-1 Steam Condensate Erosion Pass UT 

E-C-1 Shell (Old) Uniform Fail• UT 

E-C-1 Tubes (Old) Uniform, Crevice Fail• Hydro Test 

E-C-1 Shell (New) (Basel i.rie) Pass . UT 
E-C-1 Tubes (New) (Basel1;1e) Pass Hydro Test 
E-C-1 Connection Galvani: Attack Pass Visual 

TK-C-1OO Tank Interfacial Pitting Pass UT 
a 

TK-C-1OO Connections Galvani:: Attack Pass Visual 
E-C-2 Shell Uniform Pass UT 
E-C-3 Shell Uniform Pass UT 
IX-D-1 Shell Pitting Pass UT 
Slurry Drain Pitting Pass UT 
Process Condensate Uniform Pass UT 
Drain 
E-C-1 to E-C-2 Line Unifona Pass UT 
Gasket Connections General Degradation Pass Visual 
Protective Coating Meehan i •.:al Abrasion Fan• Visual 
Concrete Structure General Degradation Pass . Visual 

· •Failed components were repl~ced or repaired under the Project B-534 
upgrades. 

'\ 
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6.0 QUALITY ASSURANCE 

This integrity assessment was perfonned in accordance with an approved 
WHC work plan (WHC 1991) specific to this tank system. All work was performed 
and overviewed using existing procedures and guidelines established to provide 
appropriate controls for both analytical and physical work. The controls 
established are based on evaluations of risk to safety and environment which 
are based on DOE orders and both federal and state environmental laws and 
regulations. 

The 242-A Evaporator/Crystallizer facility was evaluated, in accordance 
with WHC-CM-1-3, MRP 5.46, and found to be a Moderate Hazards Facility with 
Safety Class 2, 3 and 4 systems, components, and equipment and Safety Class 2 
building structure {WHC 1992c). WHC uses a safety classification system to 
control items that affect health and safety of onsite and offsite individuals 
and the environment. Safety Class 1 and 2 items are systems, components, and 
equipment that deal with high consequence radiological and toxicological 
hazards. Safety Class 3 items are systems, components, and equipment that 
deal w1th low consequence radiological and toxicological hazards {similar to 
most private industry). Safety Class 4 items are non-safety related systems, 
components, and equipment. 

Analytical work and reports were controlled through documented 
.independent peer review and formal approval by QA, Environmental, Facility 
Operations, and Engineering organizations. Verification of physical work such 
as inspections and leak tests were documented on · QC Surveillance and 
Inspections sheets. 

In addition to internal company oversight, this integrity assessment 
solicited oversight by an Independent, Qualified, Registered Professional 
Engineer (IQRPE) for certification of the report contents and review of the 
corrosion evaluation by an internal (WHC) National Association of Corrosion 
Engineers {NACE) Certified Corros1 :>n Special 1st. The analyses, 1nspect1o,ns, 
and tests were performed by personr1el qualified by education, experience, and 
training. All WHC personnel involted with the leak tests and inspections 
received specific Hazardous Waste and OSHA training in accordance with 
29 CFR 1910.120. 

'\ 
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&.O MURE INTEGRITY ASSESSMENTS 

·6.1 FUTURE INTEGRITY ASSESSMENT FtEQUENCY 

Based on the results of this integrity assessment, an assessment 
frequency of five years/8,000 hrs ·lperation has bE!!en established. This is 
roughly one-half the interval between original construction and the first 
Integrity Assessment Report. A five year/8,000 hour frequency is appropriate 
for a 15 to 20 year old facility with inherent corrosion protection, stringent 
operational controls, and an aggressive preventative maintenance program. 

The next Integrity Assessment Report will be due no later than July 15, 
1998 (five years after submittal of this Integrity Assessment Report). 

In the event of significant off-normal events such as earthquakes or 
major process upsets, procedures a~d mechanisms are in 1p 1 ace through the DOE 
Order system to ensure orderly shutdown and complete review of facility 
fitness prior to restart. 

6.2 MURE INTEGRITY ASSESSMENT SCOPE 

The scope of future integrity assessments should include the process 
subsystems assessed by this report. In addition to WAC dangerous waste 
requirements, future integrity ass~ssments should include: 

• Complete visual walkdown of the facility and components for thf 
types of degradation identified in section 4.5 of this report . 

• Repeat leak tests of Evaporator/Reboiler Loop and Condensate Catch 
Tank in accordance with .an approved leak test procedure . 

• Repeat Ultrasonic Testing for wall thickness of components using the 
same locations and grids . This data should be compared with the 
data included in the Dat,1 Package, Section 6 (WHC 1993) for trends . 5 

• Review of significant changes (if any) in national consensus codes 
and standards and DOE or::lers for design and construction of this · 
factl ity . 

• Review of off-normal operational events. 

5Consideration should be giveri to the cost/ benefit of repeat UT and VT 
for locations where accessibility tnd As Low As Reason~ble Achievable (ALARA) 
dose rates may be prohibitive. 
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7 .0 CONCLUSIONS, DEf:ICIENCIES, AND REC0IIIENDATIONS 

7.1 CONCLUSIONS 

Overall, the inspections, tests, and analyses performed for this 
integrity assessment provide reasonable assurance that the 242-A Evaporator/ 
Crystallizer tank system has adequate design, sufficient structural strength, 
and sufficient compatibility with the wastes to not collapse, rupture, or fail 
during service loads associated with normal operations. Specifically, this 
integrity assessment concluded: 

• The 242-A Evaporator/Crystallizer tank system is not leaking within 
detectable limits. 

• The 242-A Evaporator/Crystallizer tank system 1s fit for use. 

• Both the original 242-A Evaporator/Crystallizer facility and the 
Project B-534 upgrades were designed, constructed, and installed in 
accordance with appropriate national consensus codes and standards 
and DOE Orders to adequately process Hanford defense wastes. 

• The materials of constru,:t1on, system design, and protective 
coatings for the 242-A E1aporator/Crystallizer tank system provide 
adequate corrosion protection and compatibility with Hanford defense 
wastes and the process streams generated within the facility. 

• The water harmner event of February 1992 did not impact the integrity 
of the tank system or th~ ability of the system to function as 
designed. 

• The facility design and construction provide adequate protection for 
the environment and for .worker and public health and safety in the 
event of internal system failures and process upsets with the single 
possible exception of thit primary sump which may require secondary 
containment. 

• The pump room sump could not be demonstrated to comply with 
WAC 173-303-640(4) requi rements for secondary containment • . A liquid 
seal [420 gal (1,588 L)] between the Evaporator/Crystallizer and the 
feed tank is maintained In the sump at all times. Although the 
liquid is raw water, the sump and consequently the liquid seal are 
assumed to be contaminated with dangerous waste(s). 

7.2 DEFICIENCIES 

The p111p ro011 sump may not comply with WAC 173-303-640(4) requirements 
for secondary contai_rt111nt. 

The pump room sump 1s alarmed with weight f~ctor (differential pressure) 
level indication for leak detection and liquid in the sump can be jetted to a 
double shell tank fana in the event of a leak 1n the Evaporator/Crystallizer 
system. However, the liquid seal maintained between the Evaporator/ 
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Crystallizer and the feed tank in the pwnp room sump is assumed to be 
contaminated with dangerous waste(:;). A 0.25 in. (0.63 cm) SS liner inserted 
in 24 in. (61 cm) of concrete prov ides a single boundary containment of this 
liquid. 

· CORRECTIVE ACTION: Perform an engineering study to identify options for 
pump room sump compliance. The study should consider 
costs and benefits (including ALARA) of system 
upgrades to include secondary containment for the 
sump or redesign of the liquid seal versus a formal 
petition for a variance or equivalent secondary 
containment. 

7.2.2 ROUTINE DISCHARGES THROUGH SECONDARY CONTAINMENT SYSTEM {BUILDIN& 
DRAINS) 

The current facility configuration routinely discharges dangerous waste 
froa facility support operations {Process Samples and Ion Exchange Column 
backflush) through secondary containment syst•. 

DR-343-M24: Receives routine discharges from the RC-1, -Z, and -3 samplers. 
These discharges occur when the samplers go through the vent and drain 
sequence. Total discharge • 10 ga·1 /mo (38 L/mo). 

DR-350-MZ: Receives routine discharges which are the result of sample bottle 
spray down operations in the Fl and F2 sampler systems. Total discharge • 
20 gal/mo (76 l/mo). 

PR-338-M24: Receives routine discharges when the IX-O-1 Ion Exchange Column 
is backflushed. Bachflushes are performed as needed with total discharges • 
5,000 gal/mo (18,900 L/mo). 

CORRECTIVE ACTION: Perform an engineering study to determine optimal re­
routing of routine discharges in a compliant manner. 

7.2.3 TRANSFER PIPING PENETRATIONS 

Piping sections running through the 242-A building structure ( • 22 in. 
[56 cm] reinforced concrete) are only single wall, i.e., no secondary 
containment. · . 

Three sections of 242-A dangerous waste transfer piping pass through the 242-A 
building structure without compliant secondary contaimaent. 

• 6 in (15 cm) DR-335 (Boti~om Dump) •7,500 gal/mo (28,400 L/mo) 
•60 GPM (227 L/min) . • Zin (5 cm) SL-167 (Slur,~) 

• 3 in (8 cm) SN-269 (Feed) • 120 GPM (454 L/min) 

CORRECTIVE ACTION: Perform engineering study to determine risk of 
operation with penetrations in current configuration 
and alternatives for upgrade to compliant 
pentrations. 
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7.3 RECOMNENDATIONS 

The following recolffllendations are not required for safety or 
environmental protection, nor do these recommendations constitute deficiencies 
requiring Washington State not i fication. These reconvnendations are made 
because of their potential program~atic impact . 

• Replace the chemically resistant special protective coating in the 
condenser rooa with a 110ra durable coating. · 

The chemically resistant special protective coating used throughout 
the facility was damaged in the condenser room due to heavy use 
during the final stages of Project B-534 (foot traffic, dropped 
tools, etc.). The existing coating meets the requirements of 
WAC-173-303-640 (4)(e)(tt)(D), however, continual repair of this 
coating is expected to ifllPact operation of the facility. 

• Obtain docU111ntation and re-analysis (where necessary) of critical 
242-A Evaporator/Crystal! her c011ponents and pi ping systems for 
seisaic qua11f1cation. 

Review of the project 8-100 sunnary seismic .analyses of the building 
structure in 1992 (Scott 1992) found that the building and tecondary 
containment would surviv1! a 0.25 g safe shutdown earthquake, · 
therefore components would be allowed to fail without impacting 
safety or the environment . However, only partial seismic analyses 
for components and no sehmic analyses · for piping were retrieved 
from the 8-100 project f-lle archives . 

In addition, the P-8-1 Pump seismic analysts was not available from 
the pump vendor at the t Ima of this report and two components·, 
TK-C-100 Condensate Catch Tank and IX-D-1 Ion Exchange Column, were 
found to be lacking late ·1•al restraints. Given the importance of 
this facility to the ove·1•all Hanford Site mission, confidence tn the 
ability of the 242-A fac il i ty and components to function after a 
0.125 g operating basis f.!arthquake 1s of programat1c importance to 
the Hanford Site Mission . 
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