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1.0 INTRODUCT;ION 

1.1 Scope of Study 

The objective of this study is to determine if the uranium content of 
the UO~ Plant process condensate effluent has a significant 
probab1lity of exceeding 10 CFR Ch. 1 (1-1-89 Edition) Part 20, 
Appendix B, Table II, Column 2 {Table II values) on the release of 
radionuclides to the environment. Furthermore, if the probability is 
significant, the objective is to determine if post neutralization 
filtration of the process condensate is a recommended method of 
effluent treatment for reducing the probability of exceeding Table II 
values. 

1.2 Background 

The U03 Plant is a facility that is designed to convert 60 percent 
uranyl nitrate hexahydrate (UNH) feed solution to an uranium oxide 
(UO) powder (product) and nitric acid (by-product). The processes 
within the facility are evaporation, calcination, and nitrogen oxide 
(NOx) absorption. The evaporation process uses three concentrators 
that increase the feed to 100 percent UNH solution. The 100 percent 
UNH solution is kept in a molten state by auxiliary heating and is 
continuously pumped into up to six calciners where the UNH is exposed 
to temperatures around 1000 °F and undergoes thermal decomposition to 
form UO powder. The exhaust gases from the ca l_ci ners are then 
routed to the nitric acid absorption process where NOx is removed 
from the gas stream with water in a multi-trayed, water cooled, 
absorption column. Two steam jets are used to control the process 
equipment vacuum and to remove non condensible vapors . The 
condensible vapors and steam used in the jets are the principal 
sources of the process condensate stream. 

The only mechanism for directly contaminating the process condensate 
with uranium while the plant is operating is the condensing of liqu id 
mist which passes through the steam jets. The two condensers are E-
03 and E-B3. The E-03 condenser only cools the gases from the 
evaporation process. The E-83 condenser receives the exhaust gases 
from both the E-03 condenser and the nitric acid absorption 
column. The nitric acid absorption column scrubs the mists from the 
calcination process and removes the uranium from the system. The 
uranium is in the mist created in the evaporation process, carried by 
the concentrator offgas, and condensed in the E-03 condenser. 

The UO Plant has had sixteen process runs since February, 1984. The 
first fourteen runs , process condensate effluent was discharged to 
the 216-U-12 Crib . In 1987 and January 1988, the process condensate 
effluent was modified to improve the neutralization process. Th~ 
fifteenth run started discharging to the 216-U-17 Crib on February 1, 
1988, was concluded on February 6. The average production rate was 
26.7 metr ic tons of uran i um per day, the third highest product ion 
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rate. The last run occurred during April and May, 1989, and set a 
record of; 29 . 1 metric tons of uranium per day . 

The 1987 process modifications utilized an existing 14,000 gallon 
surge tank, TK-X37 , followed by a 800 gallon batch neutralization 
tank, TK-CS . ( See Figure 1 ) The surge tank collects all of the 
process condensate and is mixed by an electric agitator. The 
neutralization tank is equipped with redundant pH meters and tanks to 
add 70 percent phosphoric acid and 40 percent potassium hydroxide . 
Both chemicals will cause a solid suspension of an uranyl form of 
apatite. (The calcium needed to form the apatite comes from the 
hardness in the small amounts of raw water added to the process.) 

The process effluent control samples used in the study are currently 
taken from a valve located in the transfer line between the surge 
tank and the batch neutralization tank . The frequency of sampling 
during operation periods is one per every third batch to the 
neutralization tank. Because the neutralization batches are nearly 
the same size during the run ( 450 to 500 gallons), the sampling 
technique can be considered to be flow proportional. 

The maximum production rate of condensate is estimated to be 10 
gallons per minute. The surge tank has a maximum process capacity of 
12,500 gallons ~ The full damping value of the surge tank has not 
been utilized by process operations. The volume of liquid in the 
surge tank has varied between 2,000 and 12,500 gallons. The normal 
level has been 7,000 to 8,000 gallons. The probability for some 
concentration spikes exceeding the Table II values and reaching the 
new 216-U-17 Crib decreases when the surge tank is being operated at 
high tank volume. The process has an existing capability to improve 
performance in handling transient peak concentrations . 

One additional modification was made to the sampling system between 
production runs 15 and 16. The sampling point during run 15 was 
located near a leaky UNH pump. Plant operating logs did report that 
some UNH liquid was being splashed on the tubing from the sampling 
pump. Some of the samples were suspected of being contaminated and 
after the run, the pump was repaired and the sampling point was moved 
to the Northwest wall of B-Cell. 

A modification is being made to the process at the current time . A 
Fiber Mist Eliminator manufactured by CECO Filters Inc. is being 
installed between the concentrators and the E-03 condenser. The 
purpose of the equipment is to reduce the carry over of uranium 
bear i ng mist from the concentrators prior to the vapor entry into the 
condenser. The equipment was designed by the manufacturer for the 
process. The manufacturer vendor information states a 100 to 1 
reduction ' in the mist droplets being carried through their equipment. 
The equipment is currently installed and is being prepared for 
testing . The actual performance evaluation of this equipment will 
not be completed for this study . 
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1.3 Study Approach 

The initial part of this study will be to establish risk criteria 
limits~ The possibility of exceeding a Table II value can never be 
fully eliminated, it can only be reduced to where added protection 
can not be economically justified. The purpose of the risk criteria 
limits is to establish an appropriate decision point. If these 
limits are exceeded, then the recommendation will be to provide 
filtration. If the limits are not exceeded, filtration will not be 
required. 

The first criterion limit will be the maximum concentration of 
uranium that can be found in a sample. Several isotopes of uranium 
are found in the feed material . The uranium isotope that is normally 
nearest to the Table II value will be used to estimate the maximum 
uranium concentration. 

The second criterion limit will be to establish the statistical risk 
that one sample in a population of samples will exceed a Table II 
value. Risk probability values are normally determined by the number 
of standard deviations from the average of the sample population. 

After the risk criteria limits are established, the statistical 
processing of past sampling data will be completed. Past 
experimental filtration data will be evaluated to estimate the 
effectiveness of the process. The process will be evaluated for any 
abnormal conditions that may cause unusually high concentrations of 
uranium. Finally, the uranium concentration from the evaporation 
process with fiber mist eliminator will be evaluated. Conclusions 
and recommendations may include process changes in addition to the 
decision on the requirements for a filter. 

2.0 SUMMARY OF RESULTS 

The study was made to determine if filtration would be recommended 
after neutralization of the U03 Plant Process Condensate. 
Calculations based on the most restrictive isotope ( U-234) show the 
maximum uranium allowed in the Process Condensate stream should be 
.04 grams per liter. For purposes of this study, risk criteria from 
DOE Order 6430.lA was used to evaluate the probability for exceeding 
the Table II value. The risk criteria is that a credible event must 
be greater than one per million per year . 

Past process condensate data from 1988 to the present was evaluated 
and the condensate discharged to the 216-U-17 Crib has never exceeded 
uranium Table II values. The calculated maximum credible event 
concentration value for uranium is less than 0.006 grams per liter . 
These findings show that filtration is not required. 
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In addition, the study also made recommendations to reduce risk with 
process o~erational changes and the use of a fiber mist eliminator, 
if the equipment is available. 

3.0 DISCUSSION 

3.1 Risk Criteria Development 

3.1.1 Concentration Limit 

The UNH feed material has four significant isotopes of uranium; U-
238, U-235, U~236 and U-234. All the isotopes have insignificant 
differences in their physical and chemical properties. An assumption 
is that the isotopic mix of the uranium in the process condensate is 
the same as in the feed material. 

The most common isotope in the uranium feed is U-238. The UO Plant 
feed specifications limit the minimum concentration of U-238 to 99.0 
percent of the total uranium. The maximum concentration of U-238 is 
99.2 percent. Typical isotopic distributions are shown in Table 1. 

Table 1 

Typical Isotopical Distribution Range Data 

Uranium Isotope Minimum(%) Maximum (%) 

U-238 99.0 99.2 
U-235 0.78 0.86 
U-236 0.10 0.15 
U-234 0.002 0.012 

The Table II values for isotopes are expressed as micro Curies per 
milliliter (uCi/ml). Curies is a function of both the isotope's 
atomic weight and half life. The Table II values are 4.0 E-5 uCi/ml 
for U-238 and 3.0 E-5 uCi/ml for the other isotopes. 

The calculations in Appendix A, Calculation Set 1, show that U-234 is 
the isotope most likely to exceed the Table II values. Based on the 
value for U-234 and the isotopical list above, the maximum uranium 
concentration should be limited to 0.04 grams per liter. 

3.1.2 Risk Limit 

For purposes of this study, criteria from the Department of Energy 
(DOE) regulation, DOE Order 6430.lA, Design Criteria, was used to 
establish a value limit for risk management. The design criteria 
requires that new construction install equipment that will mitigate 
the probability of a credible event. The installation of a 
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filtration system is new construction for the U03 Plant. Credible 
events have a probability of occurrence greater or equal to 1 per 
1,000,000 (lE-6) per year. Therefore, if the probability of one 
sample, having a concentration of at least 0.04 grams of uranium per 
liter, exceeds the value, lE-6, in the only stabilization run 
scheduled for the next year, then the filter will be required to be 
i nsta 11 ed . 

Not exceeding a risk management limit does not imply a filter should 
not be installed. It does require that the need for equipment be 
evaluated for its economic benefit to provide public and 
environmental protection. 
Risk is a probability value based upon the unit normal distribution 
curve where the area under one of the extremities (tails) of the 
curve is the risk value. The frequency of .occurrence on a normal 
distribution curve is calculated as standard deviations units around 
the central point of tendency ( mean or average). The probability 
curve is a logarithmic function of standard deviation units and 
increases in standard deviation units cause significantly less area 
under the tail of the curve. 

The Calculation Set 2 in Appendix A uses the above statistics theory 
to calculate the limit for risk management. The limit is given in 
standard deviation units. The calculation shows that if the mean 
uranium concentration for a population of samples ( estimated 120 
samples) is less than 6 standard deviation units from .04 grams per 
liter, then the filter shall be required. 

3.2 Previous Analytical Results 

Prior to 1988, some samples were obtained that had uranium 
concentrations greater than the Table II values. These samples were 
either the result of transitory variations in the process effluent or 
the lack of proper sampling technique. All of this effluent was sent 
to the inactive 216-U-12 Crib. The samples collected since the 
process modifications completed in January, 1988, have not had one 
sample exceeding Table II values. 

The production runs prior to January 1988 would not be a valid 
comparison for determining probability. The most significant change 
was the installation of the agitated surge tank. The surge tank 
provides significant dampening of transient peak concentration values 
sometimes found before the modifications. 

Only two runs were completed since January , 1988, Runs 15 and 16. 
Run 15 is shown in Appendix A Table 1 and has 82 sample data points. 
Run 16 is shown in Appendix A Table 2 and has 157 data points. The 
U-234 concentration for these runs was lower than the maximum in 
Table 1 above. 

The uranium concentration Table II value based on the isotopical 
distribut ion of the feed was calculated to be .07 grams of uranium 
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per liter for each of these runs. No data point exceeded the uranium 
concentration limit previously established in Section 3.1.1, 
therefore, the limit value of .04 grams of uranium provides a small 
amount of conservatism in the risk limit. 

Both runs were evaluated by the Process Laboratories and Technology, 
Statistics Team. The report," Statistical Analysis of U03 Plant 
Process Condensate Data", dated July 31, 1991, is in Appendix B. 
The findings were that neither run was a normal distribution. 

Run 15 had a significant spread of data points as shown in Figure 1 
of the Statistic Team report. Secondly, the fluctuation in 
concentration was much more variable than in Run 16 for consecutive 
samples. This variability would not commonly be found in samples 
taken after a large agitated surge tank. Finally, Run 15 had 
increasing concentration values as the run progressed. All of these 
observations are indicators that the samples were being contaminated 
with UNH solution on the sampling tube as reported in the operation 
logs. Based upon the evidence, Run 15 is not valid data for 
preparing a study. Run 15 was not used 'for further analysis. 

Many times process concentration data has a marked skewness to the 
right on a normal distribution curve. This is partly due to natural 
physical phenomena such as vapor pressure relationships that are 
logarithmic functions. In many cases, the logarithms of the data 

· will follow a normal distribution. The Statistics Team does not show 
any evidence that this type of evaluation was made for Run 16. 
Appendix A Table 3 is a computer spread sheet analysis of Run 16. 
The data shows good results with a log normal distribution. The 
calculations show that for Run 16 the concentration value, six 
standard deviations above the mean, is 0.0057 grams per liter. 
Section 3.1 establishes .04 grams per liter as the Risk Management 
Limit. 

3.3 Filter Experimental Test Evaluation 

In 1988, the process condensate from the U03 Plant was tested with 
filtration studies. The tests were performed by the Westinghouse 
Process Chemistry Laboratories. The report" Uranium Solids 
Formation Resulting From Neutralization of U03 Process Condensate" 
dated August 15, 1988, is in Appendix B. Tests show that 
approximately 75 percent of the uranium can be removed with 
laboratory filters. The laboratory filters were 0.45 micron. 
Industrial filters are seldom less than 1 micron. The particle 
removal efficiency of ~n industrial filter would be less than what is 
reported . 

3.4 Process Characteristic Evaluation 

The operation of the process since the 1987-88 modifications has been 
limited to two runs . Process characteristics must be evaluated, in 
addition to operating data, to identify potential operational risks. 

A•6400.07:l . 1 16 · 8 



SUPPORTING DOCUMENT 
Number IRev. Ltr. /Chg. No~ 

Current operational procedures will be evaluated to identify ways of 
mitigating risk. · 

The evaporation process is usually stable with very little variation 
in operation. However, the evaporation of the UNH solution is 
performed under reduced pressure. The evaporation rate can change 
significantly with variations in pressure. The most critical dynamic 
situation caused by pressure variations will occur during start-up of 
evaporation equipment. If the steam jets were started after the 
liquid in the evaporators were heated, then the liquid would be 
superheated and a large evolution of vapor would boil into the 
condensers. The surge of liquid carryover to the condensers would 
generally be short in duration, 10 minutes or less. The 
concentration of uranium in the liquid would be high compared to 
normal operating conditions. This problem has not occurred in the 
previous sixteen runs. 

The operating procedures are written to eliminate the high mist 
carryover condition. The operating procedures specify the vacuum 
from the steam jets must reach an equilibrium pressure before the 
concentrators are filled with liquid. 

The Tk-X37 surge tank was installed to dampen concentration 
variations due to varying pressure conditions in the evaporation 
equipment. The more liquid in the surge tank, the less the impact of 
transient peak conditions in liquid carryover. A surge tank 
operating at a 12,500 gallon capacity will have approximately 6 times 
less peak concentration values than a surge tank with 2,000 gallons. 
Procedures on the operation of the surge tank are currently being 
reviewed. The minimum volume in the surge tank is expected to be 
increased to 6000 gallons. 

3.5 Fiber Mist Eliminator Evaluation 

The manufacture, CECO Filters Inc., vendor information on the fiber 
mist eliminator say$ the equipment will eliminate 99 percent of the 
liquid droplets being carried to the process condensers. The liquid 
droplets are the media for carrying uranium and most other 
radionuclides. Uranium is a non-volatile material. The estimated 
reduction in the uranium is estimated to be 100 to 1. 

4.0 CONCLUSIONS 

The evaluation of Run 16 data shows that a filter would not be 
required . The operation of the process has some capacity to reduce 
the risk of exceeding Table II values. The surge tank can be 
operated at higher capacity. If the fiber mist eliminator is 
installed, the equipment can be placed in service to significantly 
reduce uranium concentrations in the condensate. 

\
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5.0 RECOMMENDATIONS 

The results of the study indicate the likelihood of exceeding the 
Table II values is extremely small. Installation of a post 
neutralized Process Condensate filter is not recommended as the 
marginal reduction in uranium content by this method is not a 
justifiable benefit as compared to the expense incurred. 

The UNH concentrator operating procedure should be evaluated as to 
its adequacy in providing instruction to the system operators which 
minimizes the risk of an upset condition which could potentially lead 
to increased uranium carryover in the off-gas stream. 

The minimum operating volume in the surge tank needs to be increased. 
The additional volume of water will dampen transient variations in 
uranium concentration. 

A Tri-Party Agreement (TPA) milestone to install a fiber mist 
eliminator downstream of the concentrator vapor outlet nears 
completion. This system is designed to remove uranium bearing mists 
from the concentrator off-gas streams with a potential reduction of 
up to 100. This project was · originally slated for a mid-1993 
completion and was moved up to December 1991. An aggressive 
construction schedule has led to an even earlier completion date . 
Assuming operational testing of the system is successfully completed, 
it will be operational during the October stabilization campaign; 
however, it is recognized that this condition is not a requirement to 
operate the facility under Table II values. 
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APPENDIX A TABLE 1 

RUN #15- U03 PLANT PRE-NEUTRALIZED PROCESS CONDENSATE SAMPLES (TK-X-37) 

DATE TIME SAMPLE# URANIUM pH 
(g/1) 

02/01/88 1335 U2288 1.84E-04 1. 96 
02/01/88 1400 U2289 1. 83E-04 1.86 
02/01/88 1418 U2290 2 .14E-04 1.86 
02/01/88 1430 U2291 2.32£-04 1.87 
02/01/88 1445 U2292 2.28£-04 1.87 
02/01/88 1500 U2293 1.34£-04 1.88 
02/01/88 1517 U2294 1. 77£-04 1.90 
02/01/88 1738 U2295 2.26£-04 1.93 
02/01/88 1755 U2296 3 .12£-04 1.94 
02/01/88 1812 U2297 2.23£-04 1. 95 
02/01/88 1824 U2298 1.65£-04 1. 97 
02/01/88 1840 U2299 1.84£-04 1. 96 
02/02/88 213 U2300 7.48£-03 1.68 
02/02/88 228 U2301 1.14E-02 1.65 
02/02/88 252 U2302 1. 74E-02 1.22 
02/02/88 313 U2307 1.03E-03 l.ll 
02/02/88 849 U2308 8.66E-04 · 0.94 
02/02/88 917 U2309 4.50£-04 0.93 
02/02/88 941 U2310 4.49E-04 0.93 
02/02/88 1001 U2311 4.49E-04 0.93 
02/02/88 1022 U2312 4.87E-04 0,9·3 
02/02/88 1043 U2313 4.78£-04 0.93 
02/02/88 1300 U2314 4.87E-04 0.95 
02/02/88 1323 U2315 2.78£-04 0.97 
02/02/88 1345 U2316 5.68E-04 0.95 
02/02/88 1407 U2317 3.74E-04 0.98 
02/02/88 1430 U2318 6.91E-04 1.00 
02/02/88 1455 U2319 2.44E-04 1.01 
02/02/88 1728 · U2320 4.84£-04 I.OS 
02/02/88 1755 U2321 3.78£-04 1.06 
02/02/88 1815 U2336 7.78£-04 1.06 

· 02/03/88 315 U2337 8.57£-04 0.75 
02/03/88 345 U2338 1. 20£-03 1.00 
02/03/88 405 U2339 6.81E-04 0.70 
02/03/88 645 U2340 7.42E-04 0.74 
02/03/88 720 U2341 7.08E-04 0.73 
02/03/88 830 U2342 5.30£-04 0.66 
02/03/88 1330 U2343 1. 30£-03 0.66 
02/03/88 1400 U2344 l.02E-03 0.58 
02/03/88 1445 U2345 9.37E-04 0.61 
02/03/88 1510 U2346 8.00E-04 0.62 
02/03/88 1645 U2347 8 .13£-04 0.61 
02/03/88 1715 U2348 7.87£-04 0.62 
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APPENDIX A TABLE 1 
(Continued) 

DATE TIME SAMPLE# URANIUM pH 

02/03/88 2015 U2349 7.19E-04 0.62 
02/03/88 2055 U2350 6.34E-04 0.61 
02/03/88 2125 U2351 8.94E-04 0.60 
02/03/88 2245 U2352 8 .13E-04 0.62 
02/03/88 2325 U2353 7.72E-04 0.61 
02/04/88 so U2354 7.08£-04 0.89 
02/04/88 135 U2355 7.00E-04 0.61 
02/04/88 152 U2361 7.67£-04 0.61 
02/04/88 220 U2362 7.60£-04 0.62 
02/04/88 255 U2363 6.96£-04 0.62 
02/04/88 432 U2364 1. 22£-03 0.60 
02/04/88 505 U2365 7.49£-04 0. 59 
02/04/88 530 U2366 9.30£-04 0.63 
02/04/88 603 U2367 1.19£-03 0.60 
02/04/88 637 U2368 6.34£-04 0.59 
02/04/88 708 U2369 0;00E-04 0.63 
02/04/88 813 U2370 9.36£-04 0.60 
02/04/88 844 U2371 4.29£-04 0.55 
02/04/88 912 U2372 8.05£-04 0.59 
02/04/88 947 U2373 3. llE-03 0.60 
02/04/88 1100 U2374 3.07£-02 0.58 
02/04/88 · 1125 U2375 2.0lE-02 0.59 
02/04/88 1310 U2380 1. 17£-03 0.60 
02/04/88 1345 U2381 3.48£-03 0.60 
02/04/88 1415 U2382 1. 69£-02 0.62 
02/04/88 1450 U2383 4.47£-03 0.59 
02/04/88 1635 U2384 7.32£-04 0.57 
02/04/88 1705 U2385 1.64£-03 0.61 
02/04/88 1735 U2386 2.04E-03 0.60 
02/04/88 1805 U2387 l .07E-03 0.60 
02/04/88 1915 U2388 3 .13E-03 0. 58 
02/04/88 1940 U2389 2.45E-03 0.60 
02/04/88 2005 U2390 1. 23E-03 
02/04/88 2035 U2391 2.SOE-03 0.59 
02/04/88 2105 U2392 1. 62E-03 
02/04/88 2130 U2393 2.41E-03 
02/04/88 2200 U2394 7.03E-03 0.59 
02/04/88 2230 U2395 3.26E-03 0. 58 
02/05/88 200 U2298 4.72E-06 
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APPENDIX A TABLE 2 

RUN #16- U03 PLANT PRE-NEUTRALIZED PROCESS CONDENSATE SAMPLES (TK-X-37) 

DATE TIME SAMPLE# URANIUM pH 
(g/1) 

04/18/89 1345 U3153 3.24E-04 2.31 
04/20/89 1130 U3168 3.SlE-04 1.89 
04/20/89 1204 U3169 2. llE-04 1.88 
04/20/89 1234 U3170 1.76E-04 I. 77 
04/20/89 1305 U3171 2. lSE-04 1.88 
04/20/89 1345 U3172 2. llE-04 1.88 
04/20/89 1550 U3173 4.30E-04 1.45 
04/20/89 1910 U3174 5.62E-04 1.29 
04/20/89 2220 U3175 5.29E-04 1.16 
04/21/89 125 U3176 5.62E-04 1.20 
04/21/89 335 U3177 5.62E-04 1.11 
04/21/89 1005 U3200 7.02E-04 1.07 
04/21/89 U3201 9.63E-04 1.02 
04/21/89 U3202 7.49E-04 1.01 
04/21/89 U3203 7.25E-04 1.02 
04/21/89 U3204 7.98E-04 1.00 
04/21/89 U3205 8.43E-04 1.06 
04/21/89 U3206 7.75E-04 1.04 
04/21/89 U3207 9.84E-04 1.00 
04/21/89 U3208 5.95E-04 1.08 
04/21/89 U3209 6 .13E-04 1.06 
04/21/89 1210 U3210 6.74E-04 1.03 
04/21/89 1415 U3211 6.47E-04 1.01 
04/21/89 1745 U3212 7.15E-04 1.14 
04/21/89 2240 U3213 8.43E-04 0.99 
04/22/89 250 U3214 7.82E-04 0.98 
04/22/89 515 U3215 6.74E-04 0.93 
04/22/89 742 U3216 7.66E-04 0.88 
04/22/89 915 U3217 7.22E-04 0.91 
04/22/89 1110 U3218 7.35E-04 0.81 
04/22/89 1445 U3219 8.24E-04 0.97 
04/22/89 1550 U3220 8 .14E-04 0.94 
04/22/89 1735 U3221 9.30E-04 0.98 
04/22/89 2013 U3222 8.99E-04 0.94 
04/22/89 2243 U3223 9.69E-04 1.03 
04/23/89 105 U3224 9.54E-04 1.00 
04/23/89 320 U3225 8.24E-04 1.00 
04/23/89 615 U3226 9.63E-04 0.98 
04/23/89 930 U3227 9.63E-04 I.OS 
04/23/89 1130 U3228 9.30E-04 1.00 
04/23/89 .1400 U3229 8.62E-04 0.98 
04/24/89 U3261 9.SlE-04 0.98 
04/24/89 U3262 9.0SE-04 0.96 
04/24/89 1600 U3263 9.57E-04 1.09 
04/24/89 1915 U3264 9.99E-04 1.04 
04/24/89 2115 U3265 9.94E-04 1.02 

A-4 
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APPENDIX A TABLE 2 
(Continued) 

DATE TIME SAMPLE# URANIUM pH 

04/24/89 U3266 9.69E-04 1.19 
04/24/89 U3267 1.00£-03 1.16 
04/24/89 U3268 9.37E-04 1.06 
04/24/89 U3269 1.16£-03 1.00 
04/24/89 U3270 9.74£-04 1.06 
04/25/89 U3281 8.24E-04 1.01 
04/25/89 U3282 · 8.62£-04 0.98 
04/25/89 U3283 8.62E-04 0.98 
04/25/89 U3284 l.OOE-03 1.14 
04/25/89 U3285 9.69E-04 1.10 
04/25/89 U3286 1.04£-03 1.08 
04/25/89 U3287 8.14E-04 1.02 
04/25/89 U3288 8.53£-04 1.08 
04/25/89 U3289 7.87£-04 1.03 
04/25/89 U3290 8.53£-04 1.00 
04/26/89 U3301 7.75£-04 1.00 
04/26/89 U3302 8.74£-04 1.02 
04/26/89 U3303 9.44£-04 1.05 
04/26/89 U3304 9.51£-04 0.99 
04/26/89 1205 U3305 8.91£-04 1.05 
04/26/89 1400 U3306 8.53£-04 1.02 
04/26/89 1545 U3307 8.14£-04 1.00 
04/26/89 1915 U3308 8.24£-04 1.00 
04/26/89 2000 U3309 8.62£-04 1.19 
04/26/89 U3310 7.83£-04 1.06 
04/26/89 U3325 8.91£-04 1.00 
04/26/89 U3326 8.65£-04 0.98 
04/26/89 U3327 5.82£-04 1.07 
04/26/89 U3328 6.87£-04 1.00 
04/26/89 U3329 6.66£-04 1.02 
04/26/89 U3330 8.91£-04 1.09 
05/08/89 1451 U3331 3.26£-04 1. 70 
05/09/89 245 U3332 1. 58£-04 1.92 
05/09/89 610 U3333 3.81£-04 1.42 
05/09/89 922 U3334 5.99£-04 1.17 
05/03/89 U3409 2.70£-04 1. 74 
05/07/89 U3489 3.17£-04 
05/09/89 1223 U3545 8.43£-04 1.07 
05/09/89 1630 U3546 8.08£-04 1.13 
05/09/89 2045 U3547 7.25£-04 1.04 
05/09/89 2344 U3548 5.99£-04 1.13 
05 / 1_0 /89 255 U3549 5.44£-04 1.07 
05/10/89 550 U3550 5.97E-04 1.05 
05/10/89 841 U3551 7.25£-04 1.04 
05/10/89 1103 U3552 7.49E-04 1.01 
05/10/89 1319 U3553 8.03£-04 1.07 
05/10/89 1653 U3554 9.08E-04 1.04 
05/10/89 1853 U3555 8.43E-04 0.97 

A - S 
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APPENDIX A TABLE 2 
(Continued) 

DATE TIME SAMPLE# URANIUM pH 

05/10/89 2220 U3556 8.78E-04 0.84 
05/11/89 18 U3557 7.75E-04 0.84 
05/11/89 237 U3558 8.65E-04 0.82 
05/11/89 456 U3559 7.63£-04 0.87 
05/11/89 640 U3560 8.53E-04 1.00 
05/11/89 740 U3561 8.33£-04 0.96 
05/11/89 1030 U3562 1.08£-03 0.93 
05/11/89 1310 U3563 8.33£-04 0.90 
05/11/89 1700 U3564 7.93£-04 0.94 
05/11/89 1950 U3585 7.68£-04 0.91 
05/11/89 2130 U3586 7.25E-04 0.94 
05/11/89 2307 U3587 8.06E-04 0.99 
05/12/89 45 U3588 8.03£-04 0.84 
05/12/89 242 U3589 8.65£-04 0.79 
05/12/89 435 U3590 8.03£-04 0.72 
05/12/89 630 U3591 8.03£-04 0.65 
05/12/89 824 U3592 7.49£-04 0.62 
05/12/89 1007 U3593 9.51E-04 0.63 
05/12/89 1142 U3594 7.78£-04 0.86 
05/11/89 U3595 7.03£-04 0.96 
05/12/89 1419 U3596 7.78E-04 0.80 
05/12/89 1707 U3597 7.70E-04 0.70 
05/12/89 2000 U3598 7.43£-04 0.93 
05/12/89 2342 U3599 4.12£-04 0.90 
05/13/89 143 U3600 6.23E-04 0.98 
05/13/89 440 U3601 8.24£-04 0.92 
05/13/89 735 U3602 8.33E-04 0.90 
05/13/89 1015 U3603 8. 63E-04 0.89 
05/13/89 1214 U3604 8.74E-04 0.88 
05/13/89 1610 U3632 8.03E-04 0.99 
05/13/89 1725 U3633 7.83£-04 0.95 
05/13/89 1840 U3634 6.89E-04 0.89 
05/13/89 2055 U3635 8.54£-04 0.94 
05/13/89 2310 U3636 7. 23E-04 0.85 
05/14/89 100 U3637 6.74£-04 0.80 
05/14/89 220 U3638 6.74£-04 0.78 
05/14/89 420 U3639 7.49£-04 0.76 
05/14/89 640 U3640 7 .12E-04 0.75 
05/14/89 900 U3641 7 .12E-04 0.74 
05/14/89 1117 U3648 7.87E-04 0.69 
05/14/89 1341 U3649 7.22E-04 0.86 
05/14/89 1605 U3650 6.42E-04 0.87 
05/14/89 1830 U3651 7.17E-04 0.91 
05/14/89 2053 U3652 7.17E-04 0.83 
05/15/89 28 U3653 7.56E-04 0.90 
05/15/89 140 U3654 7.64£-04 0.68 
05/15/89 337 U3655 7.64£-04 0.66 
05/15/89 555 U3656 7.64£-04 0.65 
05/15/89 808 U3657 7.64£-04 0.69 
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APPENDIX A TABLE 2 
(Continued) 

DATE TIME SAMPLE# URANIUM pH 

05/15/89 1024 U3666 7.64E-04 
05/15/89 1241 U3667 7.42E-04 0.81 
05/15/89 1436 U3668 7.42E-04 0.76 
05/15/89 1715 U3669 8.20E-04 0.70 
05/15/89 1930 U3670 7.78E-04 1.04 
05/15/89 2150 U3671 7.70E-04 1.01 
05/16/89 30 U3672 7.78E-04 0.98 
05/16/89 225 U3673 4.97E-04 0.92 
05/16/89 505 U3674 3.85E-04 0.90 
05/16/89 753 U3675 3.43E-04 0.90 
05/16/89 914 U3711 6.66E-04 0.90 
05/16/89 1129 U3712 6.92E-04 0.92 
05/16/89 1356 U3713 6.79E-04 0.93 
05/16/89 1613 U3714 7.02E-04 0.89 

,,4 - 7 
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l.,v' ,-1 c - s..b - c r - £ .5 ~ 1 41-,::.t- , R~ v. D 
APPE~DIX A TABLE 3 

STATISTICAL EVALUATION OF RCN 16 

SA~PLE ~ CONC. VARI..\.NCE Ln(Conc. l VARIA~CE 

U3153 .00032-t .0000002 -8.03-1767 .62814-19 
u3168 .000351 .0000002 -7.95472 .5076751 
U3169 . 000211 .0000003 -8.-163651.-!919189 
U3170 .000176 .0000003 -8.645021.9678912 
U3171 .000218 .0000003 -8.-!31011.-1132559 
U3172 .000211 .0000003 -8.463651.-1919189 
U3173 .00043 .0000001 -7.75172 .25960-18 
U3174 .000562 .0000000 -7.48400 .058-1661 
U3175 .000529 .0000000 -7.54452 .091392 
U3176 .000562 .0000000 -7.48-100 .058-1661 
U3177 .000562 .0000000 -7.48400 .0584661 
U3200 .000702 .0000000 -7.26157 .000375 
U3201 .000963 .0000000 -6.94545 .0880629 
U3202 .000749 .0000000 -7.19677 .0020648 
U3203 .000725 .0000000 -7.22933 .0001657 
U3204 .000798 .0000000 -7.133-102 .011839-t 
U3205 .0008-13 .0000000 -7.0785-t .0267871 
U3206 .000775 .0000000 -7.16264 .0063304 
U3207 .000984 .0000001 -6.92388 .1013317 
U3208 .000595 .0000000 -7.-12694 .03-!1281 
U3209 .000613 .0000000 -7.39714 .024-0047 
U3210 .00067-t .0000000 -7.30228 .0036083 
U3211 .0006-!7 .0000000 -7.34-316 .0101915 
U3212 .000715 .0000000 -7.2-D228 .000001 
U3213 .000843 .0000000 -7.07854 .0267871 
U321-t .000782 .0000000 -7.15365 .0078-+2 
U3215 .00067-t .0000000 -7.30228 .0036083 
U3216 .000766 .0000000 - 7. 17-+32 .00-16081 
U321: .000722 .0000000 -7.23348 .0000761 
t' 3218 . 0 00735 .0000000 -7.2156-+ .O OOi Oti 
U3219 .00082-t .0000000 -7.1013-t .0198-t-ti 
U3220 .00081-t .0000000 -7.11355 .0165536 
t:3221 .00093 .0000000 -6.980326 .0685838 
U3222 .000899 .0000000 -7.01-+22 .0519765 
U3223 .000969 .0000000 -6.9392-+ .0917879 
U322-t .00095-+ .0000000 -6.95-t84 .0825 782 
U3225 .00082-! .0000000 -7.1013-t .0198-!-!7 
U3226 .00096 3 .0000000 -6.945-!5 " .0880629 
lJ 3227 .000963 .0000000 -6. 9-t5-!5 .08806'.:9 
C3228 .00093 .0000000 -6.980326 .0685 8 38 
L' 3229 .000862 .0000000 -7.05625 . 0 3-!-5796 
C3Z61 . 0 00951 . 0 000000 -6.95799 . :)8 0 777 9 
L' 3262 . 0 00 90 8 .0000000 -7.00-!26 . 0 5661:8 
U3263 . 0 00957 .0000000 -6.95170 .08-n <J 2s 
C326-! . 0 0 0 9 9 9 . 0 000 0 0 1 -6.90875 . 1 .:. 119:2 5 
L" 3255 . CU0'.39 4 • 1.)00 0 00 l -6.91 3 77 . 107 371 -! 
l: 3266 . 000 909 . 00 0 000 0 -6.9392-! .09 17di9 
C3267 . 0 01 . 000 0 0 01 -6.90775 . L11 :3c0 i 

,A - _i l-/-
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APPE:-:DIX A TABLE 3 
Continued 

u3268 .000937 .0000000 -6.97282 .0725676 
U3269 .00116 .0000002 -6.75933 .2331691 
U32i0 .00097-! .0000001 -6.93409 .0949329 
U3281 .000824 .0000000 -7.1013-l .0198-447 
U3282 .000862 .0000000 -7.05625 .03-!5796 
U3283 .000862 .0000000 -7.05625 .0343796 
U3284 .001 .0000001 -6.90775 .1118607 
U3285 .000969 .0000000 -6.93924 .0917879 
C3286 .0010-l .0000001 -6.86853 .1396342 
C3287 .000814 .0000000 -7.11355 .0165536 
l.13288 .000853 .0000000 -7.066751 .0307862 
U3289 .000787 .0000000 -7.14728 .0090115 
U3290 .000853 .0000000 -7.066751 .0307862 
U3301 .000775 .0000000 -7.16264 .0063304 
U3302 .000874 .0000000 -7.04243 .0399124 
U3303 .000944 .0000000 -6.96538 .076633 
U3304 .000951 .0000000 -6.95799 .0807779 
U3305 .000891 .0000000 . -i.02316 .0479807 
U3306 .000853 .0000000 -7.066751 .0307862 
U3307 .00081-! .0000000 -7.11355 .0165536 
U3308 .000824 .0000000 -7.10134 .0198447 
U3309 .000862 .0000000 -7.05625 .0345796 
U3310 .000783 .0000000 -7.15237 .00807 
U3325 .000891 .0000000 -7 .. 02316 .0479807 
U3326 .000865 .0000000 -7.05278 .0358837 
U3327 .000582 .0000000 -7.4-4904 .0427782 
U3328 .000687 .0000000 -7.28317 .0016781 
U3329 .000666 .0000000 -7.31422 .005185-! 
U3330 .000891 .0000000 -7.02316 .0-!79807 
U3331 .000326 .0000002 -8.02861 .6184282 
U3332 .000158 .000000-l -8.752912.2822278 
U3333 .000381 .0000001 -7.87271 .3975303 
C333-t .000599 .0000000 -7.-4202-!9 .0316975 
U3409 .00027 .0000002 -8.21708 .9503861 
U3-!89 .000317 .0000002 -8.05660 .6632436 
l.J3545 .000843 .0000000 -7.07854 .0267871 
U35-t6 .000808 .0000000 -L 12094 .0147046 
U3547 .000725 .0000000 -7.22933 .0001657 
(3548 .000599 .0000000 -7.420249 .0316975 
U3549 .000544 .0000000 -7.51656 .075268 
U3550 .000597 .0000000 -7.42359 .0328996 
C3551 .000725 .0000000 -7.22933 .0001657 
l.;3552 .000749 .0000000 -7.19677 .0020648 
U3553 .000803 .0000000 -7 .12715 .0132 3 77 
C3554 .000908 .0000000 -7.00426 .0566178 
U3555 .000843 .0000000 -i.07854 .0267871 
C3556 .000878 .0000000 -7.03786-t .O-ti7578 
L' 3557 . 0 00775 .0000000 -7.1626-t .0063304 
C3 558 . 0 008ti5 .0000000 -7.05278 .0358837 
C3 559 .000763 .0000000 -7.17825 .00-!090i 
C3560 .000853 .0000000 -7.066i51 .0307862 
l ':3 5t31 . •)00 8 3 3 .0 0 00000 -i.090-l i .0230'.2 3 3 
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U3675 
U3711 
U3712 
U3713 
U3714 

Sum of Column 

Number of Samples 

Average of Column 

Standard Deviation 

Six STD. DEV. 

Add Average 

w ,-f c- :S.b .... C P- J= 5 ..... ) L/- 7'- / /f ~ ;,. G 
APPENDIX A TABLE 3 

Continued 

.000343 .0000002 -7.97778 .5410618 

.000666 .0000000 -7.31422 .0051854 
· .000692 .0000000 -7.27592 .0011366 
.0006-79 .0000000 -7.29488 .0027 75 
.000702 .0000000 -7.26157 .000375 

.117709 .0000055 -1137.02 18.54400 

157 

.0007497 -7.24221 

.000187 

.0011219 

.0018716 

Convert Log Normal Average to Linear Average 

Convert 6 x Log Normal (S.D. I to Linear 

.3447779 

2.0686675 

-5.17354 

.0007157 

Answer - .0056645 

Prepared by: 

Checked by: s / , tis, 

ft - >7 
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Westinghouse 
Hc.1.:ford Cor.1cc.1n y 

,.,· ·c ~- -- =s · -~ ;, -:: ,, '1 l"t' M - ;, -- .... ~ -- - • -..,f ., _ ; V 

Phone: 
Date: 
Sut, j ec:: 

To: 

Process Laborator i es an~ 
3-2475 T6- 18 
July 31. 1991 

0. C. Hecengren 

er · J . P. S1ouah:e!'" 
TLW LS/ r i le 

7echr~o : ogy 

So- Jl 

76- 0i 

Internal 
Memo 

zs:oo-9 1- 0-!~ 

.,...,.._,,r'\,...\H""' •-­
-....V11U~ . \.JI"'\ I~ ...;r-. I .-\ 

Refe:-ence: D. o. Owen. Handboo;c of Statistical Tables, 1962. Addison­
Wesiey Pub1 i shing Co., Inc., Read i ng, Massachuse t ts. 

The Stat i st i cs Team received data pertaining to :he UO~ Plant process 
condensate samo1es. The p~rposes of the ~tat i st i ca l a~alys i s were (1) to 
de t ermine an uoper 1imit for t~e uranium compos i t i on for future process 
conde~sa:e samnies from hi s:cr i ca l data anc (2) to compare th i s uope:- ,i m: t 
to the Tab l e r: limit which i s equ i va i ent _ta 0.07 g/ L uranium concen::-a: i an 
( 10 C~R 20, Appendix S, iaoie II Coiumn Z) . 

1ne ura~iurn concentrat i on from t he process condensate samole results for r~n · 
number 15 (2/ 1/88 to 2/5/83) and r~n number 16 (4/ 13/ 89 to 5/16/89) were 
stat i stica ll y anaiyzed. The data are i i sted in Table 1 (run number 15 ) ar.d 
Tab 1e 2 ( run number 16 ) . The data are i :lus t rated in ~igure i where ~ndex 
represents the sample numbers i n nurnerica1 oraer. 

7 :, e s:a: i st. i ca. i ana iyses were c:r=:~ ~e~2d fer ( : ; run nu~aer 1 = da:1~ (Z; :-~;:i 

nu~ber :s data. and (3) run number 15 and run numoer 15 combinea. ,ne da:a 
sets were f i rst analyzed us i ng the Ko1mogorov-Smirnov test to deter~~ne i f 
the Cata came from a normal distribution. The assumption of norma li ty ~as 
rejected for each data set. Since the data are not normally distr i buted, 
distr i but i on-free techniques are more a~prcpr i ate in determining an up~er 
i i mi t for each of the data. sets. 

A one-s ided nonparametric to l erance l imit was ca l cu l ated for each data set. 
The i nter~retatian of a one-sided tolerance li mit is : 

If a samole of n observat ions i s obta i ned from a ~opu ~at i on then , wi th 
y % confidence, at least P % of the poou l ation l ies below· the obse:-ved 
maximum value in the samo l e. 

7he ·,a1ues of y and P vary but are fonct i or.s of th e numbe!'" of observat i on s . 
The cbse:-vat ions are assumed t o be a random samo l e . The fo ll ow i ng 
statements ca~ be ~ade for th e ur a~ i um concen:ra: io n 
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s~e~if i ec. These state~e~t s are de:ived frorr. res~lts on pases 3:7 and 3~3 
of t~e reference. 

Oa:a Set l - run number 15 - number of observations • 82 
- maximum va l ue observed• 0.C3G7 g/l 

With 30¼ confidence , at 
max i mum value observed. 

l east 98% of the poauiation li es be l ow the 

• 
1.J i th 8 5 ~~ con f i den c e , at 1 ea s t 9 7 . 5 to 9 8~~ of the pop u 1 at i on 1 i es 
beiow :he maximum vaiue observed. 

• With 90% conf~dence , at least 97.S¼ cf the population lies be1ow 
the maximum value observed. 

• With 95% conf i dence. at l east 95 to S7.5¼ of the population ~ies 
be l ow the max imum va i ue observed. 

• With 98% confidence, at l east 95% of the popuiation lies be1ow the 
-~aximum vaiue observed. 

Data Set 2 - run number 16 - number of observations= 157 
- max i mum value observed= 0.00116 g/L 

1.4i th eo~~ confidence, at leas: 98 to 99f. of the 
below the maxi :::um value obs2rvea. 

\.J ~ th ss~; conf idence , -.. l e il st C:;,. c~ 
J U to 00°' 

.., .1 l o of the 
beiow t:ie maxi rni.;m va i ue observeG. 

l,,J i t,1 90~~ confidence. -.. i east co to CQ 01 of ... 
c11. J...., .., .., / 0 _,,e 

beiow the maximum value observed. 

popu 1at i on 

popu:ation 

population 

With oc:•, 
-, ..JIO confidence, at : east co•, 

.I"-"'• of :~e pcpu1ation i i es 
maximum value observed. 

ii es 

~ i es 

i i es 

::ie:ow • ;...o 
I. ii -

• With 98% conf idence , at i east 
the max imum va l ue observed. 

O""" •o, _ I • :l 10 of the popu l ation li es be1ow 

Data Set 3 - run numbers 15 and 16 - numbe!'" o:=- observations= 229 
- maximum value observed = 0. 0307 g/L 

• Wi th 80% confidence, at l east 99 to 
below the maximu~ val ue observed. 

',.Jith 85~~ confic!er.ce, at i cast ?9 to 
beiow the max imum valu e obs ervea . 

'"' · t h 9 O~~ con f id enc e . a: 

/3- ~ 

ca ::. ,,, .,, ,., . .., ,. of the popu i at ~on 1i es 

of :he populat i on 

- r. o .. . ,._ poiJu : a:ion l i es 
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~!th 35~ cc~fidence. c c ~eas: 98 to 99% of :he ~ccuia:!cn iie~ 
beicw tne max im~m va1ue ob~e~~ed. 

Uith 98% ccnfidence. at ieas: 98 to 99% of the popu~ation ii e~ 
be l ow the maxi~um value observed. 

With 99% confidence. at least 98% cf the pcou 1atian 1i es beiow :~e 
maximum va1ue observed. 

It is not possible to compu:e the pr~babiiity that the maximum value in a 
samp'.e is les~ tnan the 7able rr limi: of 0.07 g;L for an ar~itrary un~nown 
distribution (not the norma1 distribution). The resuits from :he 
nonparametric tolerance intervals given above are as close ta this type of 
statement that can be made. The maximum vaiues observed from the two 
historical da:a sets are well beiow the Table rI limit. 

Probability statements couid be made if the samples were from a nor~ai 
population. Hcwever, this assum~tion is not valid. 

If you have any questions, please cail. 

•. ,..,_, 1 • I I ,' I. , 

' / I ;· ;· I ,' I I . . I . I . : , . '--_,.,,.,;11... 
• I (,.. 1-• ; 

T. L. t,.;eish, Senior Statistic i an 
Process Lajoratories and Te~hno1agy 

J) _.( 
--..!.--~i _L::;,,(fa"'"~ .......,._~•~ 

. ..__.,· 
L. Jensen , Prir:cipai Statistic~an 
?recess Labo~ato~ies and ,ec~no i ogy 

(_5, - + 
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During the recent operating campaign at the Uranium Oxide Plant (UO3 ) , 
special effor:s were made to character i ze the process condensate stream . 
Par: of this effort involved i nvest ica: i on into format i on of uranium­
conr.ain i ng sol ids d~ring the neutrai i :at i ar. of process condensate pr i or to 
discharge to a crib. Extensive so li d for~ation couid le ad :.o •plugg i r.g of the 
crib pores, shortening the usefui l i fet ime of the crib. 

The invest igat i on showed that the neutralization process used at U03 resu lts 
in precipitat i on of near ly all of the uranium present in the untreated feed. 
The total quant ity of solids formed is minimal , however, and the soi ids are 
similar in size to solids already present in the stream. No sigr.ificant 
decrease i n the usefui life of the crib i s expec:2d based on cont i nu i ~g the 
current neutra li zat i on procezz. 

Efforts were made :o ensure that samp l es of neutra lized and untreated proce ss 
condensate were taken as "matched pairs,~ minim i zi ng the variable of 
differing total uranium concentrations i n the streams. The samples were 
vi sua lly insoectea ;or so 1i as. Each samole was thorough ly mixed and 
aliauots removed for uranium analysis. One aliquot from each samp l e was 
analyzed for uranium without further triatment. The pH of the al i quots was 
der.ermined to assure that the sampies were properly ident i f i ed and that t he 
neutralization had been oerformed . A second al iquct from each sa~o i s was 
acidified with nitric ac~d prior to uranium ana lys i s. This shou1d so lu bi 1ize 
any uranium so li ds and allow for determina:ion of tc:ai uranium in : he 
S- ·- 0 am ~ "'h,· -c· larg 0 a11·quo· "'as :; 1- 0 ,- 0 d ·hrouc" " ,, .,::; ,, :;1- 0 - 1" 0 I. , - l • f"\ ;,_ t ~ - , I,. ff I I 1.. - • - I.. .,II C \J.'"t-.1•,.- I I '- - •. 1 1 -

filtered sucernate was anaiyzed to determine soiub i e uranium. The fiiter 
paper was then i eached ~ith strong ni~ric ac id. Analysis of the l eac~a:e for 
uran i um a1l owed determination of the auan: i:y of in so i~: l e uran i um in r.~e 
aiicuo:. ?ar: ic1e si:e distribution ar.a 1; s ~s ·...-2.s al sc ;:erfor·:7iei: en or:: set c~ 
unt,eated/ neutra ii :ed samples. 
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Examination of :he as-received solutions showed no vi s i :Jle so i 1as =resen: i n 
any samoles. Examinat i on of the filter paoers. after filter '. ng 208 ~L cf 
so 1u: ion. showed :io vi sibie so li ds col l ec:ed. The quan-c i ty of so 1i cs in Jc :~ 
un: r eated and neutra li zed so l ut ions i s very sma ll . The resu 1ts of t he 
chem i ca l ana l vses are shown in Tab l e ! . Th e concen t ra-c i on va l ues for :he 
fi l tered soiias have been adjustea to represent grams per li t er of ir.i ti a1 
:.o i ut i on . The second :0lu~n i n Table 1 (Percent of Untreated) ~resents t he 
fract i on of uranium present in eac~ stream comoared to the init i al unt~ea::c 
feed uranium concentrat ion. An initial feed concentration was der i ved by 
averag i ng the uran i um concentration for t he untreated, as~received, and 
untreated-acid i fied al iquots for each set of samples. 

The results of the neutral i zed solution ana l yses are not as self-consistent 
as the resu l t from the untreated solut ions. Truly representative 
so li ds/ li quid sampling is very difficult to achieve. It appears that 
~li quots taken from the neutralized solut ions did not recover cons i st:n: 
quant i ties of sol ids. 

Part i c1e size distribut i on ana lysis of the first set of sa~ples is su~~ar i : ec 
in Table 2. 

I'"' • • .... onc 1us~cns 

The uranium in untreated UO, orocess condensate i s • resent almost compie:e iy 
~ . . 

as a sc 1ubie spec i es . After neutral~zat i on, mes: of t he uran i u~ ~rec ~~i: a~:s 
and i s present as a so i id. Fi1 ter i nc of the ne~:ra i i :ec conde ~sa~: a:Jea~ s 
to remove areater than 75% of the ur;nium in the stream. Neutra1i :at~on er 
:he condensate does net orocuce a s ignificant quantity of solics. 
Precipitat i on of al l of the uran i um i n solu: i on wouid produce l ess t ~a~ 
0 .000 1% so l ids by we i ght. No s ign i f icant changes i n partic l e s i ze 
di stribut ions or quant i ty of so li ds were seen between untreated and 
neutralized samoles. Based on the samoles received, no sianificant :rrec:s 
on crib life and functioning would be ex~ected from continued use of the 
condensate neutralization process. if start-up and shut-down conditions va ry 
s i gn i f i cantly from these s:eady state samp l es , addit ional invest igations on 
samp l es from these t imes wou ld be recommended . 
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