Department of Energy

Richland Operations Office
P.O. Box 550
Richland, Washington 99352

SEP 11 1389

8903984

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) PDD
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
Mr. A. J. Knepp, U.S. Department of Energy, Richland Operations Office, at
(509) 376-1471.

Sincerely,

TY\OfdyOQBﬁddQO
R. D. Izatt, Di;S:Lor

Environmental Restoration Division
ERD:AJK Richland Operations Office

. B4 Lerch, Managerﬂ

Envi;onme tal Division
Westinghouse Hanford Company

Attachments:

1. PDD laboratory analyses

2. Evaluation of the PUREX process

3. PUREX process distillate discharge during
PUREX stabilization campaign
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Attachment 1
Consisting of
Nine Pages

PUREX PROCESS CONDEN TE
DETECTED ANALYTES
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la m
Detected in the

Analyte

Alpha Activity (pCi/L)
Beta Activity (pCi/L)
Acetone

Ammonium.

Barium

Butraldehyde

Butyl Alcohol

Butyl Nitrate
Cadmium

Calcium

Chloride

Chromium
Conductivity - Field (us)
Copper

Cyanide

Decane

Dodecane

Fluoride

Iron

[sophorone
Magnesium

Manganese

Mercury
N-Methoxymethanamine
Methylene Chloride
Methyl ethyl ketone
Methyl vinyl ketone
Methyl Nitrate
Nickel

Nitrate
Nitromethane
pH-Field
Pentadecane
Potassium

Sodium

Sulfate
Temperature (© C)
Tetradecane
Tetrahydrofuran

TOC

TOX

Tributyl phosphate
Tridecane

Undecane

Uranium

Zinc

* Based on 8 process samples shown in following pages.

Maximt

J=2,2

*
1ams

Result (ppb)

.33E+03
.82E+04
.50E+02
.35E+02
.20E+01
.80E+01
.00E+01
.40E+02
.00E+00
.14E+04
.83E+03
.40E+01
.55E+03
.30E+01
.40E+02
.30E+02
.40E+04
.96E+03
.31E+02
.30E+01
.62E+03
.20E+01
.00E+00
.25E+02
.30E+02
.00E+01
.20E+01
.40E+02
.00E+01
.69E+06
.00E+00

B PO G SR i S S N WO R UL N — WO OY

w

N N WO

.19E+03
.25E+04

— N WO @

19.7 to 48.5
(1 dilution)

2.05E+05
2.40E+01
1.45E+05
2.74E+02
1.83E+05
2 _30F+05
+02
+01
+01

.12 to 10.8 v
.10E+03 (1 dilution)
.59E+05 (1 dilution)

(1 dilution)

(1 Dilution)
(1 Dilution)

(1 Dilution)

(1 dilution)

(1 dilution)
(1 dilution)
(1 dilution)




PUREX Process Conx

T3: DPOO, S=50005, 08/23/85 09:53

Detected Analytes

Note: Units are PPB unless othervise indicated.

Rey Analyte Re 1t
E ::::::3:::333:::333==:=2=!== ITTITITIA
S Alpha Activity (LDL,pCi/L) .04E+02
S Beta Activity (pCi/L) 1.55E+04
S Butraldehyde 1.20E+01
S Butyl alcochol S.00E+Q1
S Cadmium 9.0CE+00
S Calcium 7.80E+0L
S Caonductivity-rField (us) 7.01=2+02
S Ccpper 1.30E+0L
S Isovhcrone 1.30E+01
S Magnesium 1.90E+01
S Mercury 2.10E-01
S Methyl vinyl ketcne 2.20E+Q1
S Nickel 1.002+01
S Nitzate 1.78E+0S
S Nitrcmet:hane 8.C0Z+00
S pE-Field 3.453+00
S Scdiunm 4.412+02
S Temperature-Field (celsius) 3.96E+01
s zcc 1.86E+04 (1 Dilutien)
s TC 2.74E+04 (1 Diluticn)

S Tributyl phosthate 3.53E+04
S Unknown 1.30E+03
S Unkzown 5.80E+Q2
S Unknown 8.6QE+03
S Unknown 2.70E+03
S Uranium ' 3.21=2+01
S Zinc 3.20E+01
Rey: S = Sample, E = Pxtract, B = Blar , T = Trip Blank

A.5-10



Note:

PUREX Process Condensate

ID: PPOO, S=:
(B=50050)

Detected Analytes

ITI=IS=ITITII=STIITI=ZIT

uugz, vay ‘u/SG lO. .-

Units are PPER unless otherwise indicated.

Key Analyte

=2 TITITTXRAIITIIII_IATIIIITIA[IS2II

nunnhhnwnw nnnnin nnhumhuvwin

nnuiuuw

Alpha Activity (LDL,pCi/L)
Beta Activity (pCi/L)
Acetone {(VOa)

Ammonium

Butyl alcchol

Butylnitzate
Cenductivity-Field (us)
Cyanicde

Codecane

Mercury

N-Methoxymethanamine
Methylene chloricde
Methyl nitrate
Nitrate

Pentadecane

Temperature-Fisld (celsius)
Tetradecane
TCC

Tributyl phosphate
Tridecane
Uranium

A.5-11

Result

“ G Oy O

[ el I S

[ 28 B S N A

W G

b Fe b2

.96E+02
.82E+04
. 20E+Q2
.35E+02
.Q0E+Ql

.40E+02
.16E+Q2
.40E+02
.00E+03 (1 Diluticn)
.SQE+QQ

.28=+02
.QQE+Q1
.4CE+02

.0CE+02 (1 Dilucicn)

E+03 (1 Dilucicn)

.40E+04 (1 Tilutien)

.58E+04 (1 Dilu*ticn)
.74E+02

.20E+04 (2 Diluiicns)
.70E+Q03 (1 Diluticn)
.3SE+01

T = Trip Blank




PUREX Pro te

<D:. PPOO, S=30095, 07/24/88 09:37.
(3=30096)

. Detected Analytes

=3=====3===’=:’:=

Note: Units are PPB unless otherwise indicated.

Rey Analyte Result
x ==========l================= FIz=IIII=
S Alpha Activity (LDL,pCi/L) 1.33E+03
S Beta Activity (pCi/L) 2.06E+04
S Acetone (VOA) 9, 50E+02
S Butraldehyde 1.80E+01
S Butyl alcochol 2.90E+01
S Chloride 1.22=2+03
S Cenductivity-Field (us) 1.53E+03
S Cyanide §.40E+01
S Dodecane 7.10E+02 (1 Diluticn)
S Mercury 9.00E+00 (1 Dilution)
B Methylene chloride 1.30E+02
S Nitrate 5.162+0S8 (1 Diluticn)
S pH-Field 3.32E+00
S Potassium 2.33%2+0S (1 Diluticn)
S Scdium 1.78E+Q3
S Sulfate L.33E+03
S Temperaturs-Tield (celsius) 4.85E-01
S Tetradecane §.80E+03 (1 Diluticn)
S TcC 3.128+04 (1 Diluticn)
“s Trimutyl chosphate 7.23E+04 (2 Diluticns)
S Tridecane 20E+03

v n
(v}
)
ny
+ .
Q
[

S Uranium

Xey: S = Sample, E = S¢trac=, B = Blank, T = Trip Blark

A.5-12




Note:

r Cor

ID: PPOQ, S=5028%9, 04/22/87 10:13

(B=30290)

Detected Analytes

ITTIATIIIIZIIITITA3II

Units are PFB unless otherwise indicated.

Rey Analyte

uununun nhinunwmn ninminw h nininn

nhnhunhounnu

Xey: S = Semple, E = Zxtract, B = Blank,

EII=IIIID=S=RITTITTIIITTIIR

Alpha Activity (LDL,pCi/L)
Beta activity (pCi/L)
Acetone (VCA)
Butylnitrates

Calcium

Conductivitr-7rield (uS)
Cranide

Ccdecane

rlucride (IC)
Macnesium

Mercury

Methylene chloricde
Methyl ethyl xetone
Nitrate

pi-Tield

Sulfateae
Temgperature-Tield (celsius)
Tetradecane

TCC

Trikutyl phosthate
Tridecane

Uranium

Zinc

A.5-13

Result

— -2 W

[ R )

~ W o 3w

.76E+01
. 98E+02
.80E+02
.90E+01
.84E+03

.38E+02
.22E+01
.25E+02 (1 Diluticn)
.S0E+02
.75=2+02

.10E-01 (1 Diluticn)
.80E+01
. 20E+01
. 22E+04
.08E+01

L22Z2+0S (L Diluzizny
.42Z+03

.37E+03

9E+01
7E+03 (1 Diluticn)

-
-

4
8

.21E+04
.96E+04 (2 Diluticns)

072+03 (1 Diluticn)

.88E-01
.00E+00Q

T = Trip Blank



Purma rrocess Cluucusacs

ID: DPPOO, S=30295, 0S/06/87 10:03
{22502986) .

Detected Analytes

Note: Units are PPB unless otherwise indicated.

Rey Analyte Result

= 2=T32xI2TITLATIIAIIIIITIIZIIISI IIIT =TI

S Alpha Activity (LDL,pCi/L) 1.529E+01

S Beta Activity (pCi/L) 3.11E+01

S Barium 2.20E+Q1

S Calcium 2.14E+04

S Chloride 1.10E+03

S Conductivity-Field (us) 1.36E+02

S Dcdecane 8.50E+01

S Izcn 2.312+02

S Magnesium 4.628+Q3

S Mercury 1.S0E-01

B Methvylene chloricde 3.9CE+01

S Nitrate 1.292+03

S pH-Field £.62=Z+00

S Potassium 2.272+03

S Scdium 2.192+03

S SulZfate ) 1.282+04

S Temperature-rield (celsius) 1.372+01

S Tetradecane 4.432+02 (1 Dilucicn)
S TeC 1.23E+04

S Trikutyl phosphate 39.4%E+03 (2 Diluticns)
S Tridecane 4.34E+02 (1 Diluzicn)
S Uranium 7.49E+Q0

S Zinc 7.00E+Q0

Xey: S = Sample, E = Extract, B3 = Blamk, T = Trip 3lank

A.5-14




Note:

Units are PPB unless otherwise indicated.

Rey Analyte Result
= TIITIIITIITIZITITIIITIIITA=a= T=IIIaN
S Alpha Activity (LDL,pCi/L) 8.74E+01
S Beta Activity (pCi/L) 7.89E+01
S Acetcone (VOA) 9.00E+02
S Ammonium 9.40E+01
S Barium 1.20E+01
S Butyl alcohol 1.40E+01
S Butylnitrate 7.50E+01
S Calcium 3.24E+03
S Cenductivity-Field (us) 1.16E+02
S Decdecane 7.40E+04
S Ireon 2.12=+02
S Macnesium 8.42=5+02
S Manganese 1.20E+01
S Mercury 4.40E-01
3 Methylene chloride 3.00E+01
S Methyl ethyl Xetcne 9.00E+01
S Nitzate 3.3SE+03
S pH-Field 8.32E+00
S Potassium 1.41=+04
S Sedium 5.78E+02
S sulfate 1.72E+03
S Temperature-rield (celsius 4.03E+01
S Tetradecane 2.05z+05 (1
S Tetrahydrofuran 1.40E+01
S TOoC 1.11=+058
S TOX (LDL) 2.06E+02
S Tributyl phcsphate 1.80E+0S
S Tridecane 2.30E+08
S Uranium

Sample, E =

r
al
[@]
[}
Q]
)
1
(@]
[¥9]
o
J

‘WM__.. ___zess p)]

(B=350320)

Detected Analytes

TZIITSTZI==SIIITIIZTIX

Extract,

A.5-15

PPOQ, S=50319, 06/24/87 10:29

3.07E+01

B = Blank, T = Trip Blank

(1L Piluticn)

=

’J.

(1 Diiluticn)
{1 Diluticn)




PUREX Process Condensate

ID: PDOO, S=50322, 06/26/87 10:02
(B=50323)

Detected Analytes

ZLIIAIAIIAITIIIITZXIXT

Note: Units are PPB unless otherwise indicated.

Key Analyte Result
= ERXTIZIZITIIAII=SITITITI=EZIITE==Z==== Ta=IIT
S Alpha Activity (LDL,pCi/L) 4.27E+01
S Beta Activity (pCi/L) 8.38E+01
S Acetone (VOA) : 1.452+02
S Barium 6.00E+Q0
S Butyl alcchol 2.60E+01
S Butylnitrate 3.202+01
S Calcium . v 1.40E+03
S Chloride 7.83E+03 (1 Diluticn)
S Charomium 1.40E+01
S Conductivity-Field (us) 2.07E+02
S Cranide 1.932+01
S Decane 2.20Z+02 (1 Dilutien)
S Dcdecane 3.61Z+04 (2 Dilutions)
S Macnesium 3.C0E+02
S Mezcury 1.7CE-01
3 Methvlene chloride L1.8Q0E+01
S Methyl ethyl ketone S.00E+Q1
S Nitrate 4.37E+03
S Pentadecane 3.10E+03 (1 Dilutiecn)
S pH-rield 89.24E+Q0
S Potassium 2.94E+04
S Scdium 4.33E+02
S Sulfate 6.28E+02
S Temperature-Field (celsius) 4.722+01
S Tetradecane 1.03E+05 (3 Diluticens)
S TCC * 1.01=2+0S
S TOX (LDL) 4.84E+Q1L
S Tributyl phosphate 1.65E+05 (3 Diluticns)
S Tridecane 1.26E+05 (3 Diluticas)
S Undecane 9.50E+02 (1 Dilutica)
S Uranium 2.37E+01

Key: S = Sample, E = Extwract, B = Blank, T = Trip.Blank

A.5-16




1. PPOO, S=50334, 08/20/87 09:52
(B=20335)

Detected Analytes

Note: Units are PPB unless otherwise indicated.

Rey Analyte

nmnunhnmhnh n nmnnununn nunumwn n nunnimnum nmhnununn

n u

Alpha Activity (LDL,pCi/L)
Beta Activity (pCi/L)
Acetone (VCA)

Butyl alcchol
Butylnitrate

Chloride
Conductivity-Fisld (us)
Cyanide

Dodecane

Fluoride (IC)

Mercury

Methylene chlcricde
Methyl ethyl Xetcne
Nitracte
Pentadecane

Hg-rield

otassium

Scdiun

Temperature-field {celsius)
Tatradecane

ny

W 'g

Tetrahydrofuran
TCC

TOX (LDL)
Tributyl phosthat2
Tridecane

Undecane
Uranium

Rey: S = Sample, £ = Dxtract, B = Blank,

A.5-17

Result

o

(PSR N ¥ ) B o

6.28E+00
7.62Z+01
1.
1
2

10E+02

.90E+01
.B60E+Q1

.27E+0Q3
.412+02
.79E+01
.60E+04 {2 Dilutions)
.96E+03

2.00E-01

—

PSR I

ay =

}—l

O 4 N =3 )

.30E+01
.40E+01
.02=+04
.282+03 (1 Dilutiocn)

~TT e
.C3zZ+01

.272-04 (

l—‘
O
'J
y—
(™
[
' ’
Q
e}

22+02

.63E+0L
.24E+04 (2 Diluticns)

.40E+01

.458+05 (1 Dilution)
.42E+01

.83E+0S (3 Diluticns)
.60E+04 ({2 Diluticns)

.20E+02 (1 Diluticn)
.51=5+00



Attachmenthz
Page 1 of 2

EVALUATION OF THE PUREX | ESS
CONDENSATE STREAM BY THE PRUCI JRES OF
THE WASHINGTON STATE DANGEROUS WASTE REG! (TIONS, 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 sam an equivalent concentration
was calculated. The equivalent concentration the organic constituents

was calculated directly from concentrations a oxicity 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 c¢i ulated to be 4.53E-05%, well
below the Timit of 0.001 to be designated as ingerous Waste according to

the Washington State Dangerous Waste Regulat s, (WAC) 173-303. Table A
provides the chemical component and its concentri ion, the designated
compound and its calculated concentration, toxic: y category, and equivalent
concentration. The stream is not regulated ¢ : to toxicity according to the
Dangerous Waste Regulations.

SAMPLE CALCULATI

Concentration of Barium 22 ppb (0.022 mg/Titer)

Designated compound: BaCl2, Toxicity Cate C

(0.022 mg/1 Ba) / (137.3 mg/mmol Ba) = 1.6E- mol/liter Ba
(1.6E-04 mmol/1 Ba) * (1 BaCl2 /1 Ba) = 1.6E-04 mmol/1 BaCl2
1.6€-04 mmol/1 BaCl2 * 2.1E+02 mg/mmc¢ BaCl2 = 3.36E-02 mg/1 BaCl12

0.00( %/ 1 ppm -- parts per million to weir t percent conversion

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

']

3.36E-09%







Attachment 3
Page 1 of 1 ~

PUREX PROCESS DI DURING
PUREX STAE

The PUREX Process Distillate (PDD) stream consists of condensate from the
first uranium cycle concentrator (E-J8) and the final uranium cycle

concentrator (E-K4). Neutralization is accomp i by addin a dilute
solution of potassium hydroxide (KOH) to the F rough the t-K4 sample
pot, then running the neutralized stream throt bed of calcium carbonate
Jocated in a tank south of the 295-AB buildinc e stream is then routed

to the 216-A-45 crib for disposal.

An alternate route for handling PDD during the sti ilization 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 > Tank Farms. Rerouting of
PDD to Tank Farms reguires 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 t to double-shell tanks and
is not a departure from the way the waste is ally handled.

The PDD quality during the stabilization campai is not expected to differ
from what has been observed in the past for nor 1 operations. This is
based on several factors:

. As part of the normal shutdown of the pr .ess, the two concentrators
(E-J8 and E-K4) were thoroughly flushed. When they are brought

back on line, the operating procedures r 2 that boilun begins
with water, and the feed solutions are ¢ 11y added. s,
there is no possibility of concentrated jal entering the PDD

from the concentrators during the stabilization startup phase.

3 The concentrators and the PDD piping ar Jricated from stainless
steel. Buildup of corrosion products i 2 concentrators or the
piping will not occur. The E-J8 concen or was replaced in May
1989 and has seen no active service.

' The PDD contains only small amounts of solids, either dissolved or
suspended. It is highly unlikely that tht 2 has been any solids
buildup in the piping either through settiing or crystallization
that would be "flushed" out during the st jilization campaign.

] Finally, during the stabilization campaign, the plant will be
operated essentially the same as during no al operations. There
v |1 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 guality.

- During the stabilization campaign, PDD stre mp11ng (if routed to Tank
Farms) will consist of shiftwise samples to irm pH and NOy; daily samples
to confirm plutonium; and weekly samples (u .-ralized) for stream
characterization.






