
* 8903984Department of Energy
Richland Operations Office

P.O. Box 550 -

Richland, Washington 99352

Mr. Roger F. Stanley, Project Manager
State of Washington .

Department of Ecology
Mail Stop PV-11
Olympia, Washington 98504 '' . \

Dear Mr. Stanley:

PUREX PROCESS DISTILLATE DISCHARGE CHARACTERIZATION DATA

At the August 18, 1989, briefing on the PUREX process distillate discharge
(PDD) and the 216-A-45 crib, you requested additional information on (1) POD

laboratory analyses, (2) evaluation of the stream as a characteristic
dangerous waste per the Washington Administration Code Chapter 173-303, and

(3) further evaluation of the expected PDD characteristics during PUREX
stabilization operation.

Be advised that the PDD laboratory data is included in Volume 2, Section A.5,
of WHC-EP-0287, "Waste Stream Characterization Report," which is being
transmitted separately. Additional information is provided in Attachments 1,
2, and 3 of this letter.

If you have any questions regarding this information, please contact
Mlr. A. J. Knepp, U.S. Department of Energy, Richland Operations Office, at
(509) 376-1471.

Sincerely,

r~e\ a-, a-<0-0 i*

R. D. Izatt, Dire or
Environmental Restoration Division

ERD:AJK Richland Operations Office

.E,.Lerc", Managrr
-"Environmerltal Division

Westinghouse Hanford Company

Attachments: t
1. PDD laboratory analyses
2. Evaluation of the PUREX process A

3. PUREX process distillate discharge during
PUREX stabilization campaign
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Maximum Analyte Concentration
Detected in the PUREX Process Condensate Streams*

Anal yte Maximum Result (Dob)

Alpha Activity (pCi/L) 1 .33E+03

Beta Activity (pCi/L) 6.82E+04

Acetone 9.50E+02

Ammonium 1 .35E+02

Barium 2.20E+01

Butral dehyde 1.80E+01

Butyl Alcohol 5.OOE+O1

Butyl Nitrate 2.40E+02

Cadmium 9.OOE+00

Calcium 2.14E+04

Chloride 7.83E+03 (1 dilution)

Chromium 1.40E+01

Conductivity -Field (us) 1.55E+03

Copper 1 .30E+01

Cyanide 1 .40E+02

Dec an e 2.30E+02 (1 Dilution)

Dodecane 7.40E+04 (1 Dilution)

Fluoride 3.96E+03

Iron 2.31E+02

I sophorone 1 .30E+01

Magnesium 4.62E+03

Manganese 1.20E+01

Mercury 9.OOE+00 (1 Dilution)

N-Methoxymethanamine 1 .25E+02

Methylene Chloride I .30E+02

Methyl ethyl ketone 9-OOE+01

Methyl vinyl ketone 2 .20E+01

Methyl Nitrate 2.40E+02

Nickel - 1.OOE+01

Nitrate 1.69E+06

Ni tromethane 8.OOE+00

pH-Field 2.12 to 10.8

Pentadecane 3.10E+03 (1 dilution)

Potassium 2.59E+05 (1 dilution)

Sodium 2.19E+03

Sulfate 1.25E+04

Temperature (0 C) 19.7 to 48.5

Tetradecane 2.05E+05 (1 dilution)

Tetrahydrofuran 2.40E+01

TOC 1.45E+05 (1 dilution)

TOX 2. 74E+02

Tributyl phosphate 1.83E+05 (1 dilution)

Tn decane 2.30E+05 (1 dilution)

Undecane 9.50E+02 (1 dilution)

Uranium 5.87E+01

Zinc 3.20E+01

*Based on 8 process samples shown in following pages.



pUREX Process Condensate

:2: ~Os=50005, 08/2-1/.5 09:59

Detected Analytes

Note: Units are P7B unless cth'er-wise Jndicated.

~~ey AnaJlyte ~sl

S A Izha Activity (LD,p Ci/L) 1..04E+02

S Beta Activity (!iL ..53E+04

S But=-a2dehyde 1.,20E*O01

S But-7l alcoh~ol S. OOE+42.

S Cad:ni4um 9.QCE+OO

S Calcium 7. SOE+ol

S cznductivit7-F4eld (uS) 7.01=-+02

S Cczoner 1.. 30E+401

S isorhorane 2..30E*-OJ

S m'agnesium 1.90E+0J.

S Mercur-y 2. 2OZ-O1

S 'ethv2. vin.v2 ketz--.e 2. 20E+01

S 1i4 -k e 1 1. OCE+401

S Nitxzate 2.. 7 S-70 5

S Nitxsmethale S. COE+40O

S -zH-=:-4e2d 2.45E-+0

S Scd.±um 4. '12-7+02

S ~ietu-~Cd(celsius) 3.96E+0l

S TCC 1.936E+04 (I Dilti)

S 1:c 2.74E+04 (2. Dilution)

,S -.ibul osa 3.S5--+04

S Ur-kncwn 2..05+03

S Unknown S.SOE+02

S U.n own a8.60Z+03
S Unknown 9. 70E+03

S Crani~um .21-Z+02I

S Zic 3. 20E+02.

Key: S =Sarnole, E Extract, B Blank, T =Trio Blank

A-5-10



237

PUXEX Process Condensate

ID: P300, S=-0049, 05/20/86 10:41
(3=7EOC50)

Detected Akna-lytes

Note: Units are Pr-B unless other-wise indicated.

Kev Anal*;te R~esult

S Alpvha Activity (:LL,pCi/L) 8.96E+02

S Beta Activ,4t,7 (-C-;/L) 0'.82E+04

S Acetone (VOA) 3.20E-+02

S Ammonium 1.35E+02

S Buty! al1cohol 3.005+0.

S Butl~nitrate 2.40E+02

S Codc-viyF'~ (,-S) 9.1.6Z+02

S Cvani de 2..40E+'02

S Dodecane 1.005+03 (I. Di2.ut-cn)

S M'ercu:r7 6.SOE+00

S N-Methoxvmethanam.ne 1. 25-E+02

S Methylene cl-ori-de 6.005+0.

S Nfethvl ni4traze 2.40E+02

S Nitrate 1.69-1+06

S Pentadecane 3.005+02 (I.D"'n

S =H - F0d

S S c i.250
S Ternnerat'.Ze-FC.a-d (cel-siULS) 4.3557+02

S Tetradecafle 4.60E+02 (I Di in)

S TCC 4.40--+04 (2 Dil.uicn)

S TOC4.59E+04 (2 Dil'uti-cn)

S T0X 2. 74-+.02

S T=ibutyl phosmhate 7.20E+04 (2 i:z)

S Tridecafle 4.70E+03 (2 DiU:n

S Uranium 3350

Key: S =Sample, E Ex:ract, B Blank, T =Trip Blank

A.5-11



pUREX pr-ocess Condensate

:D:ppC, S~EC9E,0-//24/S6 09:37

Detected Analytes

,Iote: Units are P.7B u.nless ot-temw9 ise in:dicated.

Key Analytle Result

S Alpha Activity (7-L pCi/L) 1.33zE+03

S Beta Ac-ti-Vity (,:Ci-/L) 2.06E+04

S Acetone (VGA) 9. 50E+02

S Butra-ldehyde I.SOE+OJ.

S But-12. alcohol 2.90E+02.

S Chc r 'd e 2.227-+03

S Conducti.-ty-F-eld (uS) 1.55E+03

S Cyanide S. 40-:+0 1

s D-odecane 7. 0E-402 (I. Dilution)

S M!ercury 9.OOE+0O (2. ilutiJon)

B methv2.ene chloride 2.3 0--+02

S Nitrate 52EOS(I Diluticn)

S zH-?4izld 2.!2~-+00

S pOtassium 2. 5 9~S(1. Dilution)

S Sodi3

S Sulzfate
S rrertr-CL (Celsius) 4EEO

S Tetradecane 5.90-03 (1. miluticn)

s :- 3c 2. IZ+ 04 (2 Dil utio n)

S Tribut-7l p3hoszhate 7.22E+04 (2 Dilutioncrs)

S T=idecale 5 .40'-+03

S Uranium .8+C

:<ev: S Samule, E Bcrct Blazik, T =-4rip B-la-

A.5-12



pUREX ProcesS Condensate

: p00o, S=50289, 04/22/87 10:13

(3-= S02 290)

Detected AnaJlytes

Note: Units are PPB unless ot-her-wise indicated.

Key Analyte Res"Lilt

S Alzha Activity (LDL,pCi/L) 2.76E+01

S Bet-a Activity (,cCi,/L) 2.98E+02

S Acetone (VCA) 2.S0Z+02

S Butylnl-trate 2. 90z+ol

S C al c _ *'L 5. 84E403

S CcdciiyFel (uS) 7.38E+02

S Cv7anide 2. 22Z+01.

S codecane 4.25---02 (1 Di4luti'.)

S Fluori'de (7C) 7.SOE+02

S Macresium 7.7 5'-'+02

S Mercv,-r7; 2.10OE-01 (1 Dilutic')

B Met.-ylene chloride 3.307E+O1

S metlyl ethyl ;<etcne 2. 20E+s0l

S Nitrate 1 . 22 + 4

Z~I-ield .E-0

S '?--t a ss S.Z~0 -; U.zi:I
S S c~d 4um
S SUIZfate 23E0

S Ternoeratu-re-F-C-d (celsius) 2.49E+01

S 'retradecane -7.672+02 (1 Dilution)

S TCC 5. 2lS-04

S Tributyl phcsthate 7.96E+04 (2 Dilution.s)

S Tridecane 2.07Z+02 (1 Dilutiocn)

S uranium 9. 88E-Oi

S Zin=c 7. OOZ+00

Kev: S Sample, = ctract-, B Blank, T =Trip Blank

A.5-13



PUREX Process Condensate

:D PCO, S -EO2-795, OS/C6/87 'C:02

]Detected Analytes

Note: Units are ?PB unless otherwise in-dicated.

Key Analyte Result

S Al'z-a Activitv (LDL ,pCJ/l-) 1..59E+01

S Beta Activity (-cCi/L) 3. !=- +01

S Barium 2.20E+01.

S Calcium 2.1.4E+04

S C-.loride I. 10E+03

S Ccnductivity- Fi -eld (uS) 1.36+0

S Dcdecin e 8.50E~+01

S 2.c 2.5+02

S Macame s ium L 4.62E+02

S XMe rc,-ry J.SOE-02.

B Methv2.ene chloride 3. 9C! 02

S Nitrate 1.Q',0
S PH-Field 5.627-+00

S Potassiium 2.1 Y7B+03

S Sodiu 19E.+02

S Sulf-ate

S T amceratur e- el -' (ce.lsiuJs) 1-.97!- 0J

S Tetr:adecane 4.437-+02 (1.Dluin

STOC 11.3E+04

S Trb72 hos-phate 9. 49E+02 (2 Dil.iticns)

S Tri--decane 4.34E+02 (2 Ilic)

S Uraniumn 7. 49E+00

S Zin-c 7. OOE-i00

Key: S Sample, E Extract, B Blanrc, T 2T=io Blank

A.5-14



PURIEX Process condensate

::p-poo, s:0371, 06/2'2/97 10:29
(S=50220)

Detected Analytes

Note: Units are PPB unless oth2erwise indicated.

Kev Analyte Resul~t

SAlmha Activity (L.L,pCi/L) 74+2

S Beta Activilty (pCi/L) 7.89E+01.

S Acetone (VOA) 9.OOE+02

S Ammnoniumf 9.407E+O2.

S Barium 2.20E+01.

S Butyl alcohol 1..40E+01

S Buty2.n.trate 7,.SOE*01

S C a-1c ium 3.24Z+-03

S Ccnd uc ti vity- F ie Id (uS) 1.16E+02

S :odecane 7.40F.+04 (2DIluin

S :rcon 2.20

S Y-acnesiurnm 342_"7+02

S Hancanese 2.. 20E+01.

S 'Mercury 4.40E-01.

B Methylene c.1cride 3.00--+.02

S Mttyl ethyl 'ketzre "3.-003E+02I
S Ntrate3.3+3
S oc-Field 3.22Z+400

S Potassium 1.42+04

S Sodiumn 5. 78E+02

S Sul.fate 2.. 2+03

S Temperature-Field (celsius) 4.03E+01.

S -etradecane 2.057+05 (1. DilUtion-)

S T etrahy7drorufran 1..40E+0J.

S TOG 2.. 2.13+05

S TOX (LDL) 2.063+02

S Tzibuty. phosphate 1.803+05 (2. DiLlutioni)

S Tni-decafle 2. 30E+05 (2. Diluition)

S Uranium 3. 07E+01.

yev: S =Sarnole, E = E~x act, B =Blank, T Trio Blank

A.5-15



PUIREX Process Condensate

:D: PO0,S=CO322:, 06/26/37 10.:02

Detected Analytes

Note: Units are PPB unless at-herw4ise indicated.

.(ev Analyte Result

S A!-ha Activity (LZL,7:Ci/L) 4. 2 7E+01

S Beta Activity (=Ci'/L) 8.38E+01

S Acetone (VOA) 1.45E+02

S B a Z4 um 6. 00E+00

S Buty2. alco-ho1 2.60E+02.

S B u t-7-n itr a te 3. 2C3';+0 1

S Calciumi 1. 40'-+03

S Chloride 7/.82E+03 (1 D,;_1u 7 Cr)

S C.hrcmilim 1.40E+01

S Ccnductivity-Field (uS) 2.07E+02

S C-ranid e 1. 95 E 0 1

S Decane 2.20--+02 (1 Dil ution)

S Dcdecane 3.62.3+ 04 (2 Dltos

S Hacnesi=n 3. 003+02

S ?ecuy1.0-02.

3 Hethviene c!h-lorl~de 1. 60E+01

S Met-hivl etyl keto-ne Z. 003+01

S Nitrate 4.373+03

S ?entadecale 3.103+03 (I Dilution)

S miH-Field 3.94E+00

S Potassium 2.94E+04

S Sodium 4.32E+02

S S ul'a t e 6. 28E3+02

S Temmerature-Field (celsius) 4. 7 23+0 1

S Tetradecane 1.02E+05 (3 Dilutions)

S TC 1030

S TOX (LDL) 4.84E+01.

S Tri-butyl phosphate 1.653+05 (3 Dilutions)

S Tridecane 1.26F.+05 (3 Dilutions)

S Undecane, 9.50E+02 (I Dilutionr)

S Uranium 2.373E+01

Key: S =Samnle, E = Extract, 3 Blank, T =Triz Blankc

A.5-16



-=jEiProcess Condensate

7:: p700, ~s0324, 08/20/87 09:52

Detected Ana-tes

Note: Units are PPB unless otherwJise indicated.

Key AnalYte Res uJ.t

s AlIpha Actilr.t7l (LDL,pCi/L) 6.29E+00

S Beta Activi-,7 (cCi,/-r) 7. 62-+401I

S Acetone ('VGA) 1.10E+02

S Butyl al.cohol 1.90E+01

Butlirt 2.60E+01.

S =2=4ide, 6.27E+03

S Conductivity-F.C-ald (uS) 4.41-"+02

S Cyanide 5.79E 01

S Dodecane 2.60E+04 (2 Dilutions)

S Fluoride (:C) 3.96E+02

S 14.er cu r 2.00E-01

S Methvle-rie chloride 1. 203+01

S Methyl ethyl1 ketcne .40E3401

S Nitrate 1.02-7+04

S 2entadecane 2.227-03 (1 Dilution)

S -ie ld

S ?otassium 7.277,S-04 (1 - ll, ,,

s Sodi4u;m 5. 2 2 -+0 2

S :rntrate-Feld(celsius) 4.65T3+02

S Tetradecane 6.24E+04(2DlinS

S Tet=,a ydr:E.r-a 2.40T-+01

S TOC 1.457-+05 (1 DilutiJon)

S TOX (=DL) 5-.427+01.

S Tributyl phosphate 1.9837+05 (2 Dilutio4 ns)

S Tridecane 6.60E+04 (2 DilutionS)

S Undecale, 5.203+02 (I Dilution-)

S Uranium 1.51--+00

Key: S =SarriDle, E = M'ctm-ct B =Blarnk, T -=-n B 3ar~k

A.5-17



Attachment 2
Page 1 of 2

EVALUATION OF THE PUREX PROCESS
CONDENSATE STREAM BY THE PROCEDURES OF

THE WASHINGTON STATE DANGEROUS WASTE REGULATIONS, 
WAC 173-303

A waste designation was performed on the sample from the PUREX Process

Condensate to determine if the stream could be considered to be a regulated

hazardous waste due to the chemical species present.

In order to determine the toxicity of the sample, an equivalent concentration

was cal cul ated. The equivalent concentration of the organic 
constituents

was calculated directly from concentrations and toxicity categories of organic

compounds present in the sample. For the inorganic components, neutral

compounds were formed for each cation using sulfate, phosphate, chloride,

nitrate, sulfide, and fluoride as possible anions. The compound with the

worst hazardous waste characteristics was then used for designation purposes.

The concentration of the compound was calculated from the concentration

listed for the cation. A sample calculation is provided below. 
The

equivalent concentration of the sample was calculated to be 4.53E-05%, well

below the limit of 0.001 to be designated as Dangerous Waste according to

the Washington State Dangerous Waste Regulations, (WAC) 173-303. Table A

provides the chemical component and its concentration, the designated

compound and its calculated concentration, toxicity category, and equivalent

concentration. The stream is not regulated due to toxicity 
according to the

Dangerous Waste Regulations.

SAMPLE CALCULATION

Concentration of Barium 22 ppb (0.022 mg/liter)

Designated compound: BaCl2, Toxicity Category C

(0.022 mg/l Ba) / (137.3 mg/rnmol Ba) =1.6E-04 mmol/liter Ba

(1.6E-04 inmol/l Ba) *(1 BaCl2 /1 Ba) =1.6E-04 mmol/l BaCl2

1.6E-04 inmol/l BaCl2 *2.1E+02 mg/rnmol BaCl2 = 3.36E-02 mg/l BaCl2

0.0001% / 1 ppm -- parts per million to weight percent conversion

E.C. = (3.36E-02 ppm) * (0.0001% / 1 ppm) * (1 / 1000)--toxic C

= 3.36E-09%



Page 2 c 1 2

Toxicity Determination

Maximum Designated Toxic

Analyte C o ncen t r at io0n-L20b- oound WT% Category

Ammonia** 1.32E+02 NH3  1.34E-05 B13E0

Ammonium* 6.54E-01 NH40H 1.27E-07 C 1.27E-10

Banm2.20E+01 BaCl2  3.36E-06 C 3.36E-09

Cadium 9.OOE+OO CdCl2  1.47E-06 B 1.47E-8

Calcium 2.14E+04 CaCl 2  5.93E-03 D 5.93E-07

Chrlium 1.40E+1 CrCl2  3.31E-06 C 3.31E-09

Chopr .3EO1CuO 3.27E-06 A 3.27E-07

Cyanide 1.40E+02 NaCN 2.64E-05 A 2.64E-06

Irn2.31E+02 2e 3.88E-05 B 3.88E-07

Manesu 4.62E+03 1gI 181E-03 D 1.81E-07

Magnanese 1.20E+01 Mn1 2* 4 2  .2-6D43E

Mercury 9.OOE+OO HgSO4  1.33E-06 A I .33E-07

Nickel 1LOOE+O1 NiC12  2.21E-06 C 2.21E-09

Ptsum2.59E+05 KF 3.85E-02 C 3.85E-05

Sodaium 2.19E+03 NaF 4.OOE-04 C 4.OOE-07

Sraiurn 5.87E+1 90(0) 972E-06 B 9.72E-8

Zinc 3.20E+01 ZnCl 2  6.67E-06 C 6.67E-09

Acetone 9.50E+02 Same 9.50E-05 0 9.50E-09

Butraldehyde 1.80E+01 Same 1.80E-06 No Listing 50E1

Butyl Alcohol 5.OOE+01 Same 5.OOE-06 D ------1

Butyl Nitrate 2.40E+02 Same 2. 40E-05 Nontoxic ---

Decane 2.30E+02 Same 2.30E-05 Nontoxic

Dodecane 7.40E404 Same 7.40E-03 Nontoxic ---

Isophorone 1.30E+01 Same 1.30E-06 D 1.30E-10

N-Methoxymethaflamine 1.25E+02 Same 1.25E-05 No Listing ---

Methylene Chloride 1.30E+02 Same 1.30E-05 C 1.30E-08

Methyl ethyl ketone 9.OOE+01 Same 9.OOE-06 D 9.OOE-1O

Methyl vinyl ketone 2.20E+01 Same 2.20E-06 B, 2.20E-08

Methyl nitrate 2.40E+02 Same 2.40E-05 C 2.40E-08

Nitromethane 8.OOE+00 Same 8.OOE-07 D 8.OOE-11

Pentadecane 3.10E+03 Same 3.10E-04 Nontoxic ---

Tetradecane 2.05E+05 Same 2.05E-02 Nontoxic ---

Tetrahydrofuran 2.40E+01 Same 2.40E-06 C 2.40E-09

Tributyl phosphate 1.83E+05 Same 1.83E-02 D 1 .83E-06

Tridecane 2.30E+05 Same 2.30E-02 Nontoxic ---

Undecane 9.50E+02 Same 9.50E-05 Nontoxic ---

Summation of E.C. 4.53E-05%

*Toxic categories were derived from the January 1989 edition of the NIOSH Registry

(RTECS) and the July 1, 1988 edition of 40 CFR 302.4 (EPA Spill Table) .

*The maximum concentration of the ammoniuml ion were calculated using the following

equation provided by the Washington State Department of Ecology.

f+ 1/[,O(pka-pH)+l] where f = Decimal fraction NH3
pka = 0.09018+2729.92/T
T = Water



Attachmenlt 3

Page 1 of 1

PUREX PROCESS DISTILLATE DISCHARGE DURING
PUREX STABILIZATION CAMPAIGN

The PUREX Process Distillate (POD) stream consists of condensate from the

first uranium cycle concentrator (E-J8) and the final uranium cycle

concentrator (E-K4). Neutralizationl is accomplished by 
adding a dilute

solution of potassium hydroxide (KOH) to the POD through the E-K4 sample

pot, then running the neutralized stream through a bed of calcium carbonate

located in a tank south of the 295-AB building. The stream is then routed

to the 216-A-45 crib for disposal.

An alternate route for handling POD during the stabilization campaign is to

send it to Tank Farms. This involves routing the condensate 
from the K4

sample pot to TK-G7. The stream is then routed to Tank Farms. Rerouting of

PDD to Tank Farms requires additional pH adjustment and the addition of

sodium nitrite to meet double-shell tank storage requirements. This is a

standard requirement whenever dilute waste is sent to double-shell tanks and

is not a departure from the way the waste is normally handled.

The PDD quality during the stabilization campaign is not expected to differ

from what has been observed in the past for normal operations. This is

based on several factors:

. As part of the normal shutdown of the process, the two concentrators

(E-J8 and E-K4) were thoroughly flushed. When they are brought

back on line, the operating procedures require that boilup begins

with water, and the feed solutions are gradually added. Thus,

there is no possibility of concentrated material entering the POD

from the concentrators during the 
stabilization startup phase.

3 The concentrators and the POD piping are fabricated from stainless

steel . Buildup of corrosion products in the 
concentrators or the

piping will not occur. The E-J8 concentrator was replaced in May

1989 and has seen no active service.

6 The PDD contains only small amounts of solids, either dissolved or

suspended. It is highly unlikely that there has been any solids

buildup in the piping either through settling or crystallization

that would be ' flushed" out during 
the stabilization campaign.

a Finally, during the stabilization campaign, the plant will be

operated essentially the same as during normal operations. There

will be some modifications to head-end operation, but these will

not affect the PDD. There will be no differences in the process

which could impact PDD quality.

During the stabilization campaign, POD stream sampling (if routed to Tank

Farms) will consist of shiftwise samples to confirm pH and NO2; daily samples

to confirm plutonium; and weekly samples (unneutralized) for stream

characterization.


