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Class 1 Modification: _ WAT890008967, Attachmient 34
Quarter Ending 12/31/2003 . _ LERF and 200 Area ETF

1. 0 PART A, FORM 3 DANGEROUS WASTE PERMIT

The following is a chronology of the regulatory iustory of the qumd Effluent Retention Faclhty (LERF)

and 200 Area Effluent Treatment Facﬂity (ETF).
LERF:

+ OnF obruary 26, 1990, the original Hanford Facility Dangerous Waste Part A Permit Application
(Part A), Form 3, Revision 0, was submitted to the Washmgton State Department of Ecology

{Ecology).

o On June 26, 1991, the Part A, Form 3, Revision 1, added nonspecific source Dangerous Waste
Number F005 to corresponded with the dangerous waste numbers from the Double-Shell Tank (DST)
System and 242-A Evaporator.

+ On May 17, 1993, the Part A, Form 3, Revision 2, added nonspecific source Dangerous Waste

Numbers F001, FO02, and F004 to corresponded with the dangerous waste numbers from the DST
System and 242-A Evaporator.

»  On November 4, 1994, the Part A, Form 3, Revision 3, added nonspecific source Dangerous Waste

Number F003 to correspond with the dangerous waste numbers from the DST System and
242-A Evaporator.

+  On February 9, 1996, the Part A, Form 3, Revision 4, added treatment capabﬂlty (for treatment of
dilute aqueous waste streams from other Hanford Facility generators) pursuant to treatment surface _
impoundment exemption located in Title 40 Code of Federal Regulations Part 268.4 T

» - On October 1, 1996, the Part A, Form 3, Revision 3, supported the transition of this treatment, NS
storage, and/or disposal (TSD) unit to the new Project Hanford Management Contractor.

« OnMay 22, 1998, the Part A, Form 3, Revision 6, was submitted to increase the waste management
capacity from 24,605,000 liters per basin to 29,500,000 liters per basin.

ETF:

«  OnJune 26, 1991, the original Hanford Facility Dancrerous Waste Part A, Form 3, Rev1szon 0, was
submitted to Ecology.

+ On August 25, 1993, the Part A, Form 3, Rewsmn 1, added three 2,536,000-liter verification tanks for
- greater-than-90 day storage and a greater-than-90 day container storage area. Also added six new
dangerous waste numbers to reflect the waste that could be stored in the verification tanks and 32 new
dangerous waste numbers that could be stored in the container storage area.

» OnOctober 1, 1996, the Part A, Form 3, Revision 2, was revised to support the transition of this
TSD unit to the new Project Hanford Management Contractor. Also added Dangerous Waste Number
F039 (multi-source leachate). Dangerous Waste Number FO39 was added to support Low-Level
. Burial Grounds efforts to treat, store, and/or dispose of miulti-source leachate from the mixed waste
trenches and from other potentiai sources of leachate.

o OnMay, 22, 1998, the Part A, Form 3, Revision 3, was submitted to add treatment of waste in
containers as a new process. This process was added to address sludge which accumulates in the
bottoms of the ETF process tanks. This waste is periodically removed and placed into containers.
The waste is solidified by decanting the supernate from the container and the remainder of the waste .
is then allowed to evaporate or absorbents are added as necessary to address remaining liquids. L
Following treatment, this waste is either stored at the ETF or ransferred to another TSD unit.. :

Attachment 34.1.1



Class 1 Modification: | WA7890008967 Liguid Effluent Retention Facility

12/31/2003 ' _ Rev. 6B, 12/2003, Page 1 of 8
FORM 3 P A e a1 L EPA/Stste LD.. No.
: DANGEROUS WASTE PERMIT APPLICATION
A GEROUS W - wlal7]e]s [o]o]0]s]s]s]"
’ JR OFFICIAL USE ONLY : a

Application Date Received

Approved | (month/ day / year) Comments

L 111

I1. FIRST OR REVISED APPLICATION

Place an “X” m the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for
your facility or a revised application. .If this is your first application and you already know your facility’s EPA/STATE LD. Number, or If this is .
a revised application, enter your facility’s EPA/STATE 1.D. Number in Section I a_bove

A. First Application {place an “X below and provide the appropriate date)

D 1. Existing Facility (Sec instructions for 2. New Faeili - Complete i
. 1€ 1 low.
‘definition of “existing” facility. Complete item below. )] U ew Facllity (Complete item below ) S
MO DAY YEAR | - *For existing facilities, provide the MO DAY | | YEAR ! For new facilities, provide the]
03 22 | ] 1943 : date (mo/day/yr) operation began  date (mo/day/yr) operation,
: or the date construction commenced. began or is expected to begin,
{use the boxes to the ieft) - |

*The date construction of the Hanford Facility commenced

B. Revised Application (Place an “X™ below and complete Section I above)
1. Facility has an interim Status Permit BX] 2. Facility has a Final Permit

L PROCESSES — CODES AND DESIGN CAPACITIES

A. Process Cotie - Enter the code from the Est of process codes below thai best describes each process to be used at the facility. Ten lines are provided for entering
codes. If more lines are needed, enter the codes(s) in the space provided. If a process will be used that is not included in the list of codes below, then describe the |
process (including its design capacity} in the space provided on the {Section HI-C). .

B. Process Design Capacity — For each code entered in column A enter the capacity of the process.

1. Amount - Enter the amount.

i 2. Unit of Measurs — For each amount entered in columm B(1), enter the code from the Hst of unit measure codes below that describes the unit of measure used.
! Only the units of measure that are listed below should be used.

PROCESS . PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR
. PROCESS DESIGN CAPACITY

STORAGE: '

Container (barrel, drurn, etc.) ) ' 50 Gallons or liters

Tank - s02 . Gallons or Liers

Waste pile 803 Cubic yards o1 cubic meters -

Surface impoundment ' 504 Gallons or liters

806 . Cabic yards or cubic meters*®

DISPOSAL: | :

Injection well ) PRO Gallons or liters

Landfill b1 Acre-feet (the volume that would cover one acre

: 1o a Depth of one foot) or hectare-meter

Land application D82 Acres or hectares

Qcean disposal i - D83 Gallons per day or liters per day

Surface impoundment D34 Catlons or liters
TREATMENT: .

Tank _ TO1 Gatlons per day or liters per day

Surface impoundment T2 Gallons per day or liters per day

Incinerator T03 Tons per hour or metric tons per hour; gallons

: : per hour or liters-per hiour :
Other (use for physical, chemical, thermal or biological treatment T4 Gallons per day or liters per day

processes not occurring in tanks, surface impoundments or
incinerators. Describe the processes in the space provided; Section HI-C.)

'Unit of Measare Unit of Measure Code Unit of Measare  Unit of Measure Code Unit of Measure _ Unit of Measure Code

LAters Per Day ...veveeccrmsasnenssensmsnaens v ACTETFEEL covvcrrerrrinarersvmsrams samsesrrmemcorsessens
] Tons Per HOUL .ueueeeeecrsrerensrioronesmmeress s rasns D Hectare—Meter
AT Metric Tons Per HOur ..ucvceeiccvveacrnemnencnee W ACIES curevivrareereas vespen
SUBIC MELEIS . iirerecsecresseesrsesnessserrsssssrsnesans C Gallons Per Hour ........... R HECIATES vuvrerreererserersesnsnessararsserssnssesansssenn
IGal]ons PEr DAY crocrenraresseesmrmsmsesesssearmsrsnass U Liters Per HOUL.uuivennscresrssnsnssesnsreransennns H

ECY 030-31 Form 3 (Rev. 7/97)
* Add per request of Washington State Department of Ecology (01/2001)



Class 1 Modification: : _ : ' WA7890008967 Liquid Effluent Retention Facﬂlty
12/31/2003 L : _ Rev 6B 12f2003 Page 2 of 8

ECY 036-31 Form 3 {Rev. 7/97)

J

HI. PROCESS ~ CODES AND DESIGN CAPACITIES (continued) ‘
Example for Conpleting Section IH (shown in line numbers X1 and X-2 beiow) A fac:ilty has two sterage tanks; one tank can
hold 200 gallons and the other can hold 400 galions. The facility dlso has an incinerator that can burn up to 20 gaﬂons per hour. :
Line |A. Process Code ' ~B. process Design Capacity '
|No. |(from list above) 1. Amount (Specify) 12, Unit of Measure : o ' '
: ' ' (enter code) For Official Use Only
1A-7 S (] 2 600 o G Co :
X-2 T 0 3 20 . E
{1 8 0 4 88,500,000 L
12 T -0 2 £8,500,000 LV
13
4
5
I
{7
8
8
410
C. Space for additional process codes or foi- describing other process (code "T04"). For each process entered .liere iiaclude design cap_:icity. _ '
Construction of the Liquid Effluent Retention Facmty (LERF) began in 1980. Waste management operahons began at
LERF in April 1994, S
L ___,;-fj
—
S



Class 1 Modification:
12/31/2003

WA7890008967, Liquid Effluent Retention Facility

IV. DESCRIPTION OF DANGEROUS WASTES
,é\. Dangerous Waste Number — Enter the digit number from Chepte

Rev. 6B, 12/2003, Page 3 of 8

r 173-303 WAC for each Hsted dangerous waste you will handie. If yeu handle

/ dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four-digit number(s) that describes the characteristics and/or the toxic

contaminants of those dangerous wastes.

. Estimated Anpual Quaniity - For each listed waste entered in column A, estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will
be handied which possess that characieristic or contaminant. ‘

. -Unit of Measure - For each quantity entered in columm B enter the unit of measure code. Units of measure which must be used and the
appropriate odes are: .

ENGLISH UNIT OF MEASURE CODE 'METRIC UNIT OF MEASURE CODE
Pounds P Kilograms K
Tons : T Metric Tons - ' M

If facility records use any-other unit of measuze for quantity, the units of measure must be converted into one of the required units of measure
taking into account the appropriate density or specific gravity of the waste.

D. Processes

1. Process Codes:

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in
Section I to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic ot foxic contaminant entered in Column A, select the éodc(s) from the list of process
codes contained in Section TII to indicate ali the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that charactetistic or toxic contaminant. ' B

Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (Zj Enter "000" in

the extreme right box of item IV-D{1); and (3) Enter in the space provided on page 4, the line number and the additional code(s):

. Process Description: Ifa code is not listed for a process that will be used, describe the process in the space provided on the form. '

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be
described by more than one Waste Number shall be described on the form as follows:

1. Select one of the Dangerous Waste Numbers and enter it in column A, On the same line complete columns B, C, and D by
estimating the fotal annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste,
2. In colurn A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D(2) on
that line enter "Included with above” and make no other entries on that line.
3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.
Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.
Line | A. Dangerous Waste Ne. B. Estimated Annual C. Unit of Measure D. Processes
No. (enter code) " Quantity of Waste (enter code} _ ;
1. Process Codes 2. Process Description
{enter) {if a cade is not entered in D(1))
xi{gt o] 5| 4 900 103 | D80 '
X2i{D | 0 a 2 400 T03 | D80
AX3Dl ot o | 1 100 703 | D8O
x4[Dp| o] o] 2 03 | D8O Included with above

ECY 030-31 Form 3 {Rev. 7/97)




Class 1 Modification:
_ 12/31/72003

Photocapy this page before compieting If you have more than 26 wastes o list,

WA7890()08967 L1qmd Efﬂuent Retention Facility
Rev. 6B, 12/2003, Page 4 0f 8

LD. Number (enter from page 1)

wiaj7dolojoiofslde]7

IV. DESCRIPTION OF DANGERQUS WASTES (cbntinﬂed)

Line| A Pangerous B. Estimated Anmual | & Unitof D Processes

No.| oo Quantity of Waste %mfe”‘e’ 1. Process Codes - 2. Process Description

. : (enter} (if a code is not entéred in D(1})

1 |plofoe]1 88,497,000 K S04 | 702 Storage/Treatment-Surface impoundment |
' 2 pDiojoyj2 K I S04 |- T02 Storage/Trealment-Surface Impoundment

3 Di0o|0¢{3 K | S04 | 102 Storagel Treatment-Surface Impoundment

4 D] G| D4 K 804 | TO2 . Storage/Treatment-Surface Impoundment

5 Do 0|5 K 804 { TO2 Storage/ Treatment-Surface impoundiment

6 Dio|0O1|6 K 804 | TO2 Storage/Treatment-Surface Impoindment

7 plol o7 K | S04 1 102 Storage/Treatment-Surface impoundment |

8 D|lo| 0|8 K S04 17021 . Storage/Treatment-Surface impoundment

g Di1Of0} 9 K -804 {.T02 | Storage/Treatment-Surface Impouridment
30 plo1,0 1 K1 1804 | TO2 ' -Storage/Treatment-Surface Impoundment
Mt D16 1] 1 K S04 TO2 1 StoragefTreatment-Surface impoundment
2 Dioj118 K S04 | TO2 | Biorege/Treatment-Surface impoundment |
113 |Diol 119 K 804|702 1 StoragefTreatment-Surface impoundment

14 Dioj2i2¢ K 8047702 | ‘Storage/Treatment-Surface impoundment

15 1Dj0j2{81) K 504 | TO2 ' " | ‘StoragefTreatrhent-Surface impoundment
116 Diocj2:i8 K 1804} To2 ;1 1 StoragefTreaiment-Surface impoundment
M7 |Djo|3io0 K 1s04'| TO2 ' Storage/Treatment-Surface impoundment

18 Di0 | 313 K 804 | T02  Storage/Tregtment-Strface Impoundment

19 |DIi0] 314 K S04-1TO2 Storage/Treatment-Surface impoundment

20 Di0}| 3|5 K 504 TO2 ' Starage/Treatment-Surface impoundment

21 D:igl31l6 K S04 TO2 Storage/Treatment-Surface impoundment

22 Dio;3]8 K S04 | TO2 ' Storage/Treatment-Surface impoundrmient
23 Djoi3!® K {s04 | TO2 | ' Storage/Treatment-Surface Impourdmant

24 (D10 4]0 K S04 | TO2 1 Storage/Treatment-Surface Impoundment

25 blo|4]1: K 804 1 T2 Storage/Treatment-Suriace impoundment

28 B0 4}3 K S04 | TOZ Storage/Treatment-Surface Impoundmant

27 Fiol0 1 K S04 | TO2 Storage/Treztment-Surface Impoundment
128 Fiolo|2i K 804 | 702 StoragelTreatment-Surface impoundment *

29 Fio! 013 K S04 1 702 Storage/Treatment-Surface Impoundment

30 |Fi0]014 K S04 | TO2 Storage/Treatiment-Surface Impoundment |

31 Fi10i0¢5 K 504 | TO2 _  Starage/Treatment-Surace Impoundment |

322 lFlo}|3]|09 K S04 | 702 Storage/Treatment-Surtace Impoundment |

33 OIWITIO ! K S04 | TO2 Storage/Treament-Surface Impoundment

4 O WiT:012 K S04 | TD2 Storage/Treatment-Surface Impaundment

36
137

38

39

4G

41

42
143

44

45

46

ECY 030-31 Porm 3 (Rev. 7/27)



Class 1 Modification: B WA7890008967, Liquid Effluent Retention Facility
12/31/2003 : L _ Rev. 6B, 12/2003, Page 5of8

1IV. ‘DESCRIPTION OF DANGEROUS WASTE (continued)

™. Use this space to list additional process codes from Section D(1) on page 3. '

V. FACILITY DRAWING Refer to attached drawing(s).

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see mstructions for more detail).
VL PHOTOGRAPHS Refer to attached photograph(s). ' ' Lo

All existing facilities must include photographs (aerial or groumd-level) that clearly delineate all c:ustmg structures; existing storage, treatment
and disposal areas; and siies of future storage, treatment or disposal areas {see instructions for more detail). ' -

M. FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.

LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds) -

VIl FACILITY OWNER

A Ifthe facility owner is aiso the facility operator as Tisted in Section VII on Form 1, “General Information,” place an “X” in the box to the
left and skip to Section XI below. - ' '

B. Ifthe facility owner is not the facility operator as listed in Section VI on Form 1, complete the following items:

i. Name of Facility’s Legal Owner _ 2. Phone Nurmber (areq code & no)

3. Street or P.O. Box 4. City or Town 5. St 6. Zip Code

IX. OWNER CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inguiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.

Name (print or type} . Signature Date Signed

John D. Wagoner, Manager ) L. L. Piperfor Revision 6 signed .
U.S. Department of Energy i
Richiand Operations Ofiice

X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am Jamiliar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties jor submitting false information,
inciuding the possibility of fine and imprisornment. :

See attachment

Name (Print Or Type) Signature Date Signed

ECY 030-3 Form 3 (Rev. 7/87)




Class 1 Modification: - ' WA7890008967 Liquid Effluent Retention Fac1hty

12/31/2003 [ . _ o . Rev. 6B 121’2003 Page 6of8
X.  OPERATOR CERTIFICATION - o o
. . \‘-\_‘_—’/j
1 certify under penalty of law that I have personally examined and am famzlzar with the information
submitted in this and all attached documents, and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true,
. accurate, and complete. [ am aware that there are significant penalties for submitting false mformatzon
including the possibility of fine and imprisonment,
L. L. Piper for | | | 5/22/98
Owner/Operator ' Date Revision 6 Signed
John D. Wagoner, Manager .
U.S. Department of Energy
Richland Operations Office
H.J. Hatch L | 5/14/98
Co-Operator _ o | Date Revision 6 Signed
H.J. Hatch, : ' o g ' ' '
President and Chief Executwe Ofﬁcer .
Fluor Daniel Hanford, Inc.
'y
'/—«1_
. /-"

ECY 020-31 Form 3 (Rev. 7/97)



Class 1 Modification: WA7T890008967, 200 Area Effluent Treatment Facility

12/31/2003 ‘ ' Rev. 3B, 12/2003, Page 1 of 10
| _FORM 3 DANGEROUS WASTE PERMIT APPLICATION L Eralatel D No
P : : twlal7lsjelolojols]|eie|7
? & OFFICIAL USE ONLY '

Application Date Received

Approved i {month/ day / year) Comments

P

H. FIRST OR REVISED APPLICATION

Place an “X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submiiting for
vour facility or a revised application. If this is your first application and you already konow your facility’s EPA/STATE LD. Number, or If this is
a revised application, enter your facility’s EPA/STATE LD. Number in Section I above,

A. First Application (place an “X” below and provide the appropriate date}

[11. Existing Facility (See instructions for

definition of “cxisting” facility. Complete item below.) L2, New Facility (Complete item below:)

MO DAY YEAR *For existing facilities, provide the ' MO DAY YEAR | Fornew facilifies, prowde the
03 22 1943 date (mo/day/yr) operation began . date (mo/day/yr) aperation
or the date construction commenced. began or is expected fo begin

{use the boxes to the left)

. *The daté construction of the Hanford Facility commenced

B. Revlsed Application (Place an *X” below and complete Section I above)
" X 1. Pacility has an interim Status Permit X4 2. Facility has a Final Permit

TIL. PROCESSES - CODES AND DESIGN CAPACITIES

A. Process Code — Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for entering
codes. If more lines are nesded, enter the codes(s) in the space provided. If a process will be used that is not included in the list of codes below, thcn describe the
process (including its design capacity) in the space provided on the (Section II-C).

B. Process Design Capacity — For each code entered in column A enter the capacity of the process.

1. Amount— Enter the amount.

A7 2. Unit of Measure — For each amount entered in columm B(1), enter the code from the list of wnit méasu:e codes below that describes the unit of measure used.
Only the units of measure that are listed below should be used.

PROCESS PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR
i ' PROCESS DESIGN CAPACITY

STORAGE: _

Container (barref, dram, ete.) s Gallons or liters

Tank S02 Gallons or liters

Waste pile 503 Cubic yards or cubic meters

Surface impoundment 804 QGallons or liters

806 Cubic yards or cubic meters*

DISPOSAL:

Injection well : 0Dao Gallons or liters

Landfill D31 Acre-feet (the volume that would cover one acre

’ : to a Depth of one foot) or hectare-mneter

Land application D82 Acres or hectares

Ocean d?sposal . Da3 Gallons per day or liters per day

Surface impoundment _ D84 Gallons or liters
TREATMENT; : ‘

Tank : TO1 - Galions per day or liters per day

Surface impoundment . TO2 Gallons per day or liters per day

Incinerator TO3 Tons per hour or- metric fons per hour; gallons

' ‘per hour or liters per hour
Orther (use for physicai, chemicat, thermal or biological treatment TO4 Gelions per day or liters per day

processes not occurring in tanks, surface impoundments or
incimerators. Describe the processes in the space provided; Section I{I-C.}

Uni¢ of Measure Unit of Measare Code . Unit of Measure Unit of Measure Code Unit of Measure Unit of Measure Code |
L LT G Liters Per DBy .ccrececeriecsrenreersssvrmerssssessares AY ACIETFEEL covureierrvemresseresserensrssessvamensssseenas A
s %iter_s retrenesrsrevaret beenerraethsesbe e bhn b eatea st b smnean L Tons Per HOUL.....icovnvvninsraenncinmrmssesnsssnses D Hectare-MEeter ...cvveimmneeniieeciossensirerneens F
B Lo T - L Y Metric Tons Per Hour . W ACTES cevrenrrerarsrroresrresssarsosssscasrsnrsassentrssrossnes B
HDIE MELEIS.ouurnsnreremssssrsesssmsssssssssisssesseecans C Galions Per HOUL ..o ersessreserseemssmsneens E HECHATES vuvvverssnesseaeressssosssssmessssssiens S o)

[Galiorzs PerDay ......cocuvececasrvareesrassarassnass U . Liters Per HOU oo s B

ECY 030-31 Form 3 (Rev, 7/97)
*Add per request of Washingion State Denaxtment of Ecology (01/2001)




Class 1 Modification: _ - - WA7890008967, 200 Area Effluent Treatment Facility

© 1273172003 B ' . Rev. 3B, 12/2003, Page 2'0f 10
HI. PROCESS - CODES AND DESIGN CAPACITIES (continued) ' '

Example for Completing Section I (shown in line numbers X-1 and X-2 below): A facility has two storage tanks; one tank can

hoid 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour.
Line |A. Process Code ' “B. process Design Capacity sl
No. \(from listabove) - 1. Amount (Specifi) 2. Unit of Measure '
: : ‘ ' {enter code) _ For Official Use Only
X-1 hy 0 2 600 . ¢ ) '
{x2 T 0 3 20. E
1t T 0 1 817,646 v
2 S 0 2 . 7,608,654 L
3 ] 0 1 147,630 - L
4 T 0 4 18,927 \
15
18
7
8
9
i0

C. Space for additional process codes or for describing other process (code "T84"). For each process entered here include design capacity.

Construction of the 200 Area Effluent Treatment Facility (ETF) began in 1992. Waste management operations began at
ETF in November of 1985. ' _ . ' : '

To4

Sludge that accumulates in the bottorns of ETF process tanks is removed periodically and placed intc containers. The
waste is solidified by decanting the supernate from the container and the remainder of the liquid is allowed to evaporate,
or absorbents are added, as necessary, to address the residual liquid. The process design capacity for treatment of
waste in containers Is 18,927 liters per day. :

5
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b.

V.

1.

DESCRIPTION OF DANGEROUS WASTES -

. Dangerons Waste Number — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle
dangemus wastes which are not listed in Chapter 173-363 WAL, enter the four-digit number(s) that describes the charactenstlcs and/or the toxic
contaminants of those dangerous wastes.

Estimated Anneal Quantity - For cach listed waste entered in columm A, estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will
be handled which possess that characteristic or contaminant.

Unit of Measure - For'each quantity eniered in columm B enter the unit of measure code. Units of measure Whu:h must be used and the
appropriate odes are;

ENGLISH UNIT OF MEASURE .~ CODE  WMETRICUNITOFMEASURE - CODE
Pounds P Kilograms ' _ K
Tons . T Metric Tons M .

If facility records use any.other unit of measure for quantity, the units of measure mmust be converted into one of the required units of measure
taking into account the-appropriate density or specific gravity of the waste.

Processes
Process Codes:

For listed dangerous waste: For gach lisied dangerous waste entered in columm A select the code(s) from the list of process codes contained in
Section I to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of proceés
codes contained in Section IIT to indicate all the processes that will be used to store, treat, and/or dispose of all the non-hsted dangerous wastes
that possess that cheracteristic or toxic contaminant.

Note: Four spaces are provided for entering process codes. I more are needed: (1) Enter the first three as described above; (2) Enter "000" in
the extreme right box of itemn IV-D(1); and (3) Enter in the space provided on page 4, the line mumber and the additional code(s).

Process Description: H a code is not listed for a process that will be used, describe the process in the space provided on the form,

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTB NUMBER - Dangerous wastes that can be
described by more than one Waste Number shall be described on the form as follows:

1. Select one of the Dangerous Waste Numbers and enter i in cohimn A. On the same line complete columns B, C, and D by '
estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. .

2. Tn column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste, In column D{2) on
that line enier "Included with above™ and make no other entries on that line.

3. Repeat step 2 for each other Daugerous Waste Number that can be used to describe the dangerous waste.

Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and d;spnse of an
estimated $00 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.

Line | A, Dangerous Waste No.]  B. Estimated Annual C. Unit of Mcasure | -  D. Processes
Ne. {enter code) Quantity of Wasic : (enter code) " -
' : , 1. Process Codes Z. Process Descripiion
(enter) (i ¢ code is not entered-in D(1))
XI K| 6} 5 | 4 900 o P 103 | D8O
x2|Dl o0 | 2 400 P T03 | D8O
“x3{Dyo | 6 | I 100 ' P 1 103 | D8O
f¥4iDjio | 0 | 2 103 | D80 - Inciuded with above

ECY 036-31 Form 3 {Rev. 7/97)
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Photocopy this page before complating f you have more than 26 wastes fo fist. _

LD. Number (enter from page 1)

twlal7idefofo]o[8lg6(7

IV. DESCRIPTION OF DANGEROUS WASTES (continued)
Line| #, Dangerous  B. Estimated Avnual | & Unit of D. Processes
No. (é:te,; mdzj - Quantity of Waste eas:;l:e)(emer 1. Process Codes 2. Process Description

(enter} (i a code is not entered in (1))

1 D00 |1 298,434,296 K T01 Treatment-Tank '
2 - {Di0o|0 |2 K TO1 Treatment-Tank
3 |Djo;013 K T01 Treatment-Tank
4 D004 K. Ta1 . Treatment-Tank
5 D(0!0O |5 K T01 Treatment-Tank
B D:0o|0}86 K T01 Treatment-Tank
7 blolio]|7 K TO1 Treatment-Tank
8 piojotis K TO4 Treatment-Tank
9 D|lojio |9 K 1701 Treatment-Tank
10 Dioj110 K T04 Treatmeni-Tank

154 Diol 111 K TO1 Treatment-Tank
12 D:0i1 18 K TO1 . Treatment-Tank
13 [D|0 |19 K T01 * Treatment-Tank
14 Diot 22 1K T01 Treatment-Tank
15 |Dio0 | 218 K T Treatmeni-Tank
%6 {bl1Gj218 K T01- Treatment-Tank
17 |D{ 0| 310 K o1 “Treatment-Tank
18 Bbl0O0}3]|3 K- TO1 Treatment-Tank
18 D01 3}4 K TO% Treatment-Tank
20 |DI0Oj315 K- TO1 . Treatment-Tank
21 D|0{318 K TO1 Treatment-Tank
22 Di0|3]8 K 1 TO1 - Treatment-Tank
23 |[ploj3lo9 | K T01 Treatment-Tank.
24 iD|D} 410 K| T Treatment-Tank
o5 |Dlo|4]|H1 K 1701 Treatment-Tank
26 |D{0:+4 13 K TO1 Treatment-Tank
27 |F1O] 041 K T01 Treatment-Tank
28 FlO;01%2 K T01 Treatment-Tank

g |Fioloi3 K TO1 Treatment-Tank
30 F|0O;014 K T01 Treatment-Tank
31 {(Fl0]0i5 K T4 Treatment-Tank
32 Flo;318 K TO1 Treatment-Tank
33 wiT!ol1 K TO1 Treatment-Tank
% |wW|Tl0]2 K TO1 Treatment-Tank
35 ftpDjoyoi . 30,433,326 K S02 Storage-Tank

fe6 I1DiojC |2 K S02 Storage-Tank
37 IiDiDioi3 K s02 Storage-Tank
38 D004 K s02 Storage-Tank
39 D{0oi106G:5 K 802 Storage-Tank.
40 D:0 0|8 K 802 Storage-Tank
44 |plolo!l7 K s02 Storage-Tank
42 D010 |8 K| S$02. . Storage-Tank

M3 D10 (DL K 1 §02 Storage-Tank
44 DiIo}1310 K 802 ‘Storage-Tank
445 1D1oq 1|1 K 802 - Storage-Tank
48 Di0}j118 K S02 Storage-Tank

ECY 030-31 Formm 3 (Rev. 7/97)
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Photocopy this page before completing i vou have more than 26 wastes to list. '

LD. Number (enter from page I}
s qwial7igeldloTolslde (7
IV, DESCRIPTION OF DANGEROUS WASTES {continued)
Line A#gggnﬁ ~B. Estimated Annual MC. U_n'it of . D. Processes
No. (e tereco d(; Quantity of Waste eas;iee)(em’ 1. Process Codes 2. Process Description
: . {enter} _ (if a code is not entered in D(1})
- §47 Di0| 1186 K S02 Storage-Tank
48 |Di0l2|2 K 802 Storage-Tank
48 |Dio|2|8 K S02 Storage-Tank
50 BiQg1219 K S02 Storage-Tank
51 |{Di0|{3}o0 K 802 | Storage-Tank
52 (D101 313 K 802 Storage-Tank
53 Dio{3}4 K 802 Siorage-Tank
84 |DI 0} 3]5 K s02 ' Storage-Tank
55 Bij0}3|8 K 802 . Storage-Tank
5 !D{0|3.8 K s02 Storage-Tank
57 (DDl 319l K S02 Storage-Tank
58 Dioj410 K 802 Storage-Tank
50 Diol41i1 K s02 Storage-Tank
60 |[D|0D]4!3 K 302 Storage-Tank
61 1Fio0i0}1 K 502 | Storage-Tank
62 {FL 010 |23 K 562 Storage-Tank
- 183 _|F1010]}3 K 802 | Storage-Tank
: - |64 F101014 K 502 : Storage-Tank
' 65 | FiD[O0 |5 K s02 " Storage-Tank
66 Fi0[|3]8 K S02 . Storage-Tank
67 IWIiT 0|1 K 802 Storage-Tank
68 IWiT |02 K 502 Storage-Tank
89 Diojol1 1,986,735 K 501 Storage-Container
70 Djolo]2 K 801 Storage-Container
1 tDI0 013 K S01 Storage-Container
72 D0 |oi4 K S01 _ Storage-Container
73 DI& 015 K 501 : Storage-Container
74 DIO]0 8" K 301 ) Storage-Container
75 IDIO 0|7 K 301 Storage-Container
76 |DIojo |8 K $01 Storage-Container
77 Di0 | 0|8 K 501 Storage-Container
78 Dio | 110 K S Storage-Container
79 (D011 K 801 Storage-Container
80 D|oj1]8 K 501 Storage-Container
81 Dib|[118 K S01 Storage-Container
82 IDiDj21}2 K 501 Storage-Container
83 ' BD{D:2]8 K S01 Storage-Container
8 |Dlof2]e K 501 ' Storage-Container
85 Di0 1310 K 801 Storage-Container.
86 DiDi313 K s01 Siorage-Container
#= - |B7 D|0]|314 K S0t ' Storage-Container
: 88 |D|0]3is K S0t | ' _ Storage-Container
88 Di013(86 K S01 Storage-Container
a0 D10i3 8 K SO01 . Storage-Container
21 B10{38 K | 801 _ Storage-Container
92 Bloit 4]0 K 501 Storage-Container

ECY.030-31 Form 3 {Rev. 7/97)
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LD, Numiber (enter from page 1
WiA]7 g8 é tol gr}-a%'s i_'a é 7
IV. DESCRIPTION OF DANGEROUS WASTES (contimied)
1 Line A‘“z gg;rgus . B. Bstimated Annual MC‘ Unit of - > ?rocesses
No. (Mtefw dej Quantity of Waste eaiﬁ)(entm 1. Process Codes -2 me;e'sg Description
. {enter) (if 2 code is not entered in D{L)
93 D10 411 K 501 Storage-Container
loa IDl01443 K 301 Storage-Container
185 F10}0 {1 K S01 Storage-Container
96 Fiol102 K S01 Storage-Container
a7 F1010/]8 K s Storage-Container
jos Flolot4 K 801 Storage-Coftainer
198 Fi0{01|5 K S01. Storage-Container
oD (F 1O |39 K | S01 Storage-Container
ot lwiTloit K 01 Storage-Container
1102 iW | T 012 K 801 Storage-Containet
lto03 iDlolo {1 81,310 K T04- Treatment-Coritainers
104 |Di 0 012 K 1 T04 Treatment-Containers -
{105 |D| 01013 K T04 Treatment-Containers
e iD| 0104 K T04 Treatmeni-Containers
107 | D1 OO 4D K | F04 Trestment-Containers
{108 |D| 0} 0.8 K T04 Treatment-Cortainers
Mo 1D O 047 K TO4 . Treatment-Containers
110 |[D1 0O {0 |8 K ' TO4 Treatment-Containers
M1 Dlolote K TO4 Treatmeni-Containers
112 |D|0j 110 K T04 | Treatment-Containers
EEERE R RN K TO4 _ Treatment-Containers
EEVEEIERERE: K | T4 Treatment-Conitainers
115 |DI O 1118 K T04 Treatment-Containers
116 (D0 }212 K TO4 Treatment-Containers
47 iDJ.O01 218 K 1 TO4 Treatment-Containers
18 iIDi0 {279 K T04 Treatment-Containers
Mg DO {310 K T04 Treatment-Containers
2010101813 K T04 Treatment-Containers
J121 |DJ 0 {3 |4 K T04 Treatment-Containers
22 tp1 01315 K T04 Treatment-Containers
123 | DI D] 318 K T04 Treatment<Containers
124 {D10:| 318 K TO4 Treatment-Containers
- J2siDpi0ol3tia K T04.| . Treatment-Containers
Hos lDlO 4]0 K IRien Treatment-Containers
Her |Dio |41 K To4 Treatment-Containers
1128 D01 4.3 K T04 Treatment-Containers
fize |[FlOjoO | K T4 Treatment-Containers
130 F1010642 K TO4 Treatment-Containers
J131tFj010}3 K TO4 Treatment-Containers
432 | F1 07014 K T04 Treatment-Containers
s jFi 01015 K T04 Treatment-Containers
34 F| 013189 K T04 Treatment-Containers
3B IWiTLO0 1 K T04 Treatment-Containers
36 twlTi0]2 K | TD4 Treatment-Containers

ECY (30-31 Formt 3 {Rev. 7/97)
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1V. DESCRIPTION OF DANGEROUS WASTE {continued)

:.f”' ™. Use this space to list additional process codes from Section D(1) on page 3,

V, FACILIITY DRAWING Refer to attached drawing(s).

All existing faciliies must include in the space provided on page 5 a scale drawing of the facility {see instructions for more detail).
VI. PHOTOGRAPHS Refer to atizched photograph(s).

All existing facilifies must inchude photographs (aerial or ground-level) that clearly delineate all existing structures; ;-xisting storage, treatment
and disposal areas; and sites of future storage, treatrment or disposal areas (see instroctions for more detail).

4 "L FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos,
o LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds)

VL. FACILITY OWNER

A. Hthe facility owner is also the facility operator as listed in Section VII on Form 1, “General Information,” place an “X” in the box to the
left and skip 1o Section XT below. ‘ '

B. Ifthe facility owner is not the facility operator as listed in. Section VI op Form 1, complete the following items:

1. Name of Facility’s Legal Owner 2. Phone Number (urea code & no.)

3. Street or P.O. Box ' 4. Cityor Town . 5. St 6. Zip Code

IX. OWNER CERTIFICATION

1 certify under penalty of law that I have personally examined ond am Jamiliar with the information submitted in this and all attached
docuinents, and that based on my inguiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is irue, accurate, and complete. Iam aware that there are significant penaities for submitting false information,
including the possibility of fine and imprisonment. '

Name (print or ype} Signature Date Signed
John D. Wagaoner, Manager L. L. Piperfor Revision 3 signed
U.8. Depariment of Energy 5/22/1998
Richland Operations Office

1X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am Jamiliar with the information submitted in this and all attached
el “documents, and ihat based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. T am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment. .
Name (Print Or Type) : Signature Date Signed
See attachment .

~ BCY 030-31 Form 3 (Rev. 7/97)
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X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar with the information
submitted in this and all attached documents, and that based on my inquiry of those individuals
immediately responsible for obtaining the information, I believe that the submitted information is true,
accurate, and complete. I am aware that there are significant penaities for submitting false information,
including the possibility of fine and imprisonment. ‘

L. L. Piper for ' o ' 5/22/98
Owner/Operator ~ ' Date Revision 3 Signed
John D. Wagoner, Manager

U.S. Department of Energy

Richland Operations Office

' _H.J.Hatch . ' .- 5114798
Co-Operator _ - Date Revision 3 Signed
H. 1. Haich, R ' ¥ -
President and Chief Executive Officer
Fluor Daniel Hanford, Inc.

ECY 030-31 Form 3 (Rev. 7197}
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. 2.0 FACILITY DESCRIPTION

2.1 TOPOGRAPHIC MAP [B-2]
The topographic map drawing number is H-13-00039.

Attachment 34.2.1
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3.1 INTRODUCTION.. i erereirrermmsssessssssisssssessssssssonsssssssasssssssssesssssesssssnsssseas ererneraeiannnes LAt 3432
3.1.1 Liquid Effluent Retention Facility and Efﬂuent Treatment Facility Description.......... e At 3433
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3.5  TREATED EFFLUENT SAMPLING AND ANALYSIS ...corvrosorssoeemmmammeeseeereessessssesn Att 34321
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3.5.2 Effluent Sampling Strategy: Methods, Location, Analyses, and Frequency ............ e At 34.3.21
3.6 EFFLUENT TREATMENT FACILITY GENERATED WASTE SAMPLING
AND ANALYSIS ..o ecrrmeerrerencorsesnenneseresranesssssssssssasistrmmssnsnsassssssssssasssassassessssasssssasenss Att 34.3.22
3.6.1 Secondary Waste Generated from Treatment Processes ................................................... LAt 34.3.25
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3.7.1  SamPUNG PrOQIaM. ...coeeeeereectcrsersesesersrassaremtessossersassinsassesmeesesaromsaorsatracersscassasonsesassnssessrnmes Att 34328
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3.7.3  CONCIUSION vevvrreererrrreeresrenerrareraseressessenssessesnsorsrsassassssreenssarmssrensrasersiesssoss enssacrssssstnssssses Att 34.3.30
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3.0 WASTE ANALYSIS [C]
METRIC CONVERSION CHART
Into mefric units ' Qut of metric units
If youknow | Multiply by | To get Ifyouknow | Multiplyby |  To get
Length - ' Length -
inches 25.40 millimeters millimeters 0.0393 inches
inches 2.54 | centimeters centimeters - 0.393 inches
feet 0.3048 meters 1 meters 3.2808 feet
yards 1 0.914 meters meters 1.09 yards
miles 1.609 kilometers kilometers 0.62 miles
Area ' Area
square inches 6.4516 squaie square 0.155 square inches
centimeters centimeters - '
square feet 1 0.092 square meters || square meters 10.7639 square feet .
square yards 0.836 ‘square meters square meters - 1.20 square yards
square miles 2.59 square square 1039 | square miles
' kilometers kilometers
acres £.404 hectares B hectares 2471 acres
Mass (weight) . - _ Mass {weight) '
ounces 28.35 grams grams 0.0352. ounces
pounds 0.453 kilograms kilo 2.2046 pounds.
{l short fon 0.907 metric fon metric ton 1.10 short ton
_ “Volume ' : Volume '
fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces
quarts 0.95 liters liters 1.057 quarts
gallons 3.79 liters liters 0.26 gallons
cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet
cubic yards 0.76456. cubic meters cubic meters 1.308 cubic vards
. Temperature : : Temperature L
Fahrenheit | subtract 32 Celsius Celsius multiply by Fahrenheit
' then 9/5ths, then
multiply by add 32
5/9ths
‘ _ Force Force
pounds per 6.895 kilopascals I kilopascals - 1.4504 x pounds per
‘square inch : ' 10 square inch

Source: Engz‘neering Unit Conversions, M. R. Lindeburg, P.E., Second Ed., 1990, Professional
Publications, Inc., Belmont, California.

Attachment 34.3.1
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31 INTRODUCTION

In accordance with the federal and state regulations set forth in 40 Code of Federal Regulations (CFR)
264.13 and in Washington State Department of Ecology (Bcology) Dangerous Waste Regulations,

_Washington Administrative Code (WAC) 17 3-303-300, this waste analysis plan (WAP) has been

prepared for operation of the Liguid Effluent Retention Facility (LERF) and the 200 Area Effluent '
Treatment Facility (ETF) located in the 200 East Area on the Hanford Site, Richland, Washington.

The Permittees shall comply with all the requirements, subsecﬁons, figures, tables, and appendices,

 included in the “Waste Analysis Plan for Liquid Effluent Retention Facility and 200°Area Effluent

Treatment Facility, except that the “Wastewater Profile Sheet Form™ is included as an example only. The
actual Wastewater Profile Sheet format may vary, but will contain the same substantive information as the
example form. : ' S o

"The purpose of this WAP is to document the sampling and analytical methods, and describe the

procedures used for all dangerous waste managed in the specific treatment storage, and disposal {TSD)
units identified in the Part A, Form 3, for the LERF and ETF. This WAP also documents the '_
requirements for generators sending aqueous waste to the LERF or ETF for treatment. “Throughout this
WAP, the term generator includes any Hanford Site unit, including TSD units, whose process produces an
aqueous waste. e ' '

The TSD units include a surface impoundment (LERF), which provides freatment and storage, a tank
system at ETF, which provides treatment and storage, and 2 container management area at ETF, which
provides drum storage and treatment. Additionally, this WAP discusses the sampling and analytical
methods for the treated effluent (treated aqueous waste) that is discharged from ETF as.a non-dangerous,

" delisted waste to the State-Approved Land Disposal Site (SALDS). Specifically, the WAT delineates the

following:

« Influent Was{e.Acce_gtance Process - determines the acceptability of a particular aqileous waste at the

LERF or ETF pursuant to applicable permit conditions, regulatory requirements, and operating
capabilities prior to aceeptance of the waste at the LERF or ETF for treatment or storage. Refer to
Section 3.2. ‘ : E :

. Sp:éc‘ial Management Re_q. uirements - identifies the special management requirements for aqueous
wastes managed in the LERF or ETF. Refer to Section 3.3. - . _ .

. Influent Aqueous Waste Sampling and Analysis - describes influent sampling and analyses used to
characterize an influent aqueous waste to ensure proper management of the waste and for compliance
with the special management requirements. Also includes rationale for analyses. Referto
Section 3.4. ' : ‘ ‘

. Treated Effiuent Sampling and Analvsis - describes sampling and analyses of treated effluent . -
(i.e., treated aqueous waste) for compliance with State Waste Discharge Permit (Ecology 1995a) and
Final Delisting [40 CFR 261, Appendix IX, Table 2 (EPA, 1995)] limits.  Also includes rationale for
analyses. Refer to Section 3.5, : - E - : '

. ETF Generated Waste Sampling and Analysis - describes the sampling and analyses used to
characterize the secondary waste streams generated from the treatment process and to characterize
 waste generated from maintenance and operations activities. Also includes rationale for analyses.
Refer to Section 3.6. '

«  Quality Assurance and Quality Control - ensures the accuracy and precision of sampling and analysis
activities. Refer to Section 3.7. ' :
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This WAP meets the specific requirements of the following:

» Land Disposal Restrictions Treatment Exemption for the LERF under 40 CFR 268.4,
U.S. Environmental Protection Agency, December 6, 1994 (Appendix C)

» Final Delisting for ETF, 40 CFR 261 Appendix IX, Table 2 (EPA 1995)
«  Washington State Waste D1scharge Pertmt, No. ST 4500, as amended, (Ecology 2000)

»  Dangerous Waste Portion of the Resource Conservation and Recovefg; Act Permit for the Treatment,
Storage, and Disposal of Dangerous Waste, Hanford Facility Permit WA7890008967,
September 28, 1994 (Ecology 1994).

This plan also includes the specific elements of a WAP, as identified in the Dangerous Waste Permit
Application Reguirements (Ecology 1996a). Attachment 34, Chapter 5.0, Groundwater Momtormg
addresses groundwater monitoring.

The conditions of the Washington State Discharge Permit, Number ST 4500 (Discharge Permit) are
included in this WAP for completeness, although they are not within the scope 6f RCRA or

WAC 173-303. Therefore, revisions of this WAP that are not governed by the requirements of

WAC 173-303 will not be considered as a modification subject to review or approval by Ecology.
However, any revisions to this WAP will be incorporated into the Hanford Dangerous Waste Perrmt at
jeast annuaﬂy throu,,h the modification process. .

3.1.1 qu!lld Effiuent Refention Facility and Efﬂuent Treatment Faclhty Descrlptmn

The LERF and ETF comprise an aqueous waste treatment system located in the 200 East Area

(Figure 3.1).. Both LERF and ETF may receive aqueous waste through several inlets. ETF generally
receives aqueous waste direetly from the LERF. However, aqueous waste can be fransferred from the
Load-In Station to ETF. The Load-In Station is located just east of ETF and currently consists of two
37,854-liter storage tanks and a pipeline that connects to either LERF or ETF through fiberglass pipelines
with secondary containment.

The LERF can receive aqueous waste through four inlets. First, agueous waste can be transferred to
LERF through a pipeline from the 200 West Area. Second, aqueous waste can be transferred through a
pipeline that connects LERF with the 242-A Evaporator. Third, aqueous waste also can be transferred to
LERF from a pipeline that connects LERF to the Load-In Station at ETF. Finally, aqueous Waste can be
transferred into LERF through a séries of sample ports located at each basin. N

The LERF consists of three lined surface impoundments with a uorrunal capacity of 29.5 miilion liters
each. Aqueous waste from LERF is pumped to ETF through a double-walled fiberglass pipeline. The
pipeline is equipped with leak detection located in the annulus between the inner and outer pipes. Each
basin is equipped with six available sample risers constructed of 6-inch-perforated pipe. A seventh.
sample riser in each basin is dedicated to influént waste receipt piping, and an eighth riser in each basin
contains liquid level instrumentation. Each riser extends along the sides of each basin from the top to the
bottom of the basin. Detailed information on the construction and operation of the LERF is provided in
Attachment 34, Chapter 4.0.

ETF was desigued to treat the contaminants anticipated in process condensate (PC) from the
242-A Evaporator and other aqueous wastes from the Hanford Slte Section 3.1.2 provides more
information on the sources of these wastes.

The capabilities of ETF were confirmed through pﬂot plant testing. A pilot plant was used io test
surrogate solutions that contained constituents of concern anticipated in aqueous wastes on the Hanford
Site. The pilot plant testing served as the basis for a demonstration of the treatment capabilities of ETF in
the 200 Area Effluent Treatment Facility Delisting Petition (DOBE/RL-92-72).

Attachment 34.3.3



Class 1 Modification = . o WA7890008967, Attachment 34
August 2004 ' . LERF and 200 Area ETF

ETF consists of a primary and a secondary treatment train (Figuré 3.2). The primary treatment train ST
removes or destroys dangerous and mixed waste components from the agueous waste. In the secondary ’
treatment train, the waste components are concentrated and dried into 2 powder. This waste is
containerized, and transferred to a waste treatment, storage, and/or c‘usposal (TSD) unit.

Each treatment train consists of a series of operatlons The primary treatment train includes the ,
following: : ~ ' P
« Surge tank '

» Rough filter

«  Uliraviolet light oxidation (UV /OX)

pH adjustment

Hydrogen peroxide decomposer

Fine filter -

Degasification

Reverse osmosis (RO)

Polisher [ion exchange (IX) column]

Final pH adjustment and verification.

- The secondary treatment traln uses the following systems

»  Secondary waste receiving tanks
«  Evaporator (mechanical vapor recompression}

« Concentrate tank

s - Thin film dryer

» Contaiperhandling : PR : . .

*  Supporting systems. : : ' ' ' R

A dry powder waste is generated from the secondary treatment train, from the treatment of an aqueous : _"‘\“_:’: '

waste. The secondary waste treatment system typically receives and processes by-products generated

- from the primary treatment train. However, in an alternate operating scenario, some aqueous wastes may

be fed to the secondary treatment train before the primary treatment train. Detailed information on the

treatment trains and the unit operations is provided in Aﬁachment 34, Chapter 4.0 for the LERF and ETF.

The treated effluent is contained in verification tanks where the effluent is- sampled to confirm that the ‘
effluent meets the ‘delisting' criteria. Under 40 CFR 261, Appendix IX, Table 2, the treated effluent from
ETF is considered a delisted waste; that i is, the treated effluent is no longer a dangerous or hazardous
waste subject to the hazardous waste management requitements of RCRA. The treated effluent is
discharged under the Dischatge Permit as a nondangerous, delisted waste to the SALDS, located in the
600 Area, north of the 200 West Area (Figure 3.1). -Some delisted wastewater is recycled in the treatment
process. Verification tank water is nsed to dilute bulk acid and caustic to meet processing needs reducing
the demand'for-;pmcess water. : ' :

3.1.2  Sources of Aqueuus Waste : _
ETF was intended and designed to treat a variety of mixed wastes. However, PC from the

'242-A Evaporator was the only mixed waste identified for storage and treatment in the LERF and ETF.

As cleanup activities at Hanford progress, many of the aqueous wastes generated from site remediation
and waste management activities wﬂl be sent to the LERF and ETE for treatmient and storage.

The PC is 2 dangerous waste because it is derived from a listed, dangerous waste stored in the

Double-Shell Tark (DST) System and because of the ammonia content. The DST waste is transferred to

the 242-A Evaporator where the waste is concentrated through an evaporation process. The concentrated - T
slurry waste is returned to the DST System, and the evaporated portion of the waste is recondensed v
collected, and transferred as PC to the LERF. : L

~ Attachment 34.3.4
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Other aqueons wastes that will be treated and stored at the LERF and ETF include, but are not limited to
the following Hanford wastes: contaminated groundwater from pump-and-treat remediation activities
such as groundwater from the 200-UP-1 Operable Unit; water from deactivation activities such as water
from the spent fuel storage basins at deactivated reactors {e.g., N Reactor); laboratory aqueous waste from

unused samples and sample analyses; and leachate from landfills, such as the Environmental Restoration
Disposal Facility. _ :

Most of these aqueous wastes will be accumulated in batches in a LERF basin for interim storage and
treatment through pH and flow equalization before final treatment in ETF, However, some aqueous
wastes, such as 200-UP-1 Groundwater, may flow through LERF en route to ETF for final treatment. -
The constituents in these aqueous wastes are common to the Hanford Site and were considered in pilot
plant testing or in vendor tests, either as a constituent or as a family of constituents.

3.2 INFLUENT WASTE ACCEPTANCE PROCESS

Throughout the acceptance process, there are certain criteria that must be met for an influent waste (ie.,

- aqueous waste) to be accepted. These criteria are identified in the following sections and summatized i m

Table 3.2. It should be noted that if an aqueous waste initially does not meet these criteria, it is not
necessarily rejected. In many instances, ETF process or the LERF and ETF permits can be modified to
accommodate the treatment and storage of that waste. A discussion of the reevaluation process is
provided in Section 3.2.3.. '

- The ﬁrst_ step in the waste acceptance process is for the generator to provide information on the influent

waste stream. At this stage, the generator will work with LERF/ETF personnel to define what
information must be provided to determine the acceptabilitv of an aqueous waste for the treatment,
storage, or disposal at the LERF and ETF. At a minimum, the information required by _
WAC 173-303-300(2) will be obtained, which includes sampling and analysis of the aqueous waste
stream. The LERF/ETT management will evaluate, on a case-by-case basis, whether the aqueous waste

siream is acceptable for storage and treatment. The waste acceptance process contains the following
steps.

Acceptance Proces s is performed as follows.

+- Waste information--the generator of an aqueous waste works with LERF/ETF persoﬁnel to provide
detailed information on the waste stream, i.e., a waste characterization. '

. Waste management decision process—-LERF/ETF management decision is based on a case-by-case
evaluation of whether an aqueous waste stream is acceptable for treatment or storage, or whether to
reject a stream. In addition, any special management practices required for an accepted stream may
be specified at this time. The evaluation is divided into two categories.

— Regulatory acceptability—a review to determine if there are any, regulatory concerns that would
prohibit the storage or treatment of an aqueous waste in the LERF or ETF; ¢.g., treatment would
meet permit conditions that would comply with applicable regulations.

— Operational acceptability-—-an evaluation to determine if there are any operational concerns that
would prohibit the storage or treatment of an aqueous waste in the LERF or ETF; e.g., determine-
treatability and compatibility or safety considerations.

‘Specific waste acceptance criteria are defined within the individual discussions on regulatory and
-operational acceptability.

Re-evaluation Process is performed to ensure the characterization is accurate and current. This process

also provides a mechanism for re-evaluating an aqueous waste stream that does not meet the waste
acceptance criteria.
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- Record Information/Decision Process provides that information used in the declsion The evaluatmn and

the dscxswn are ducumented as part of ETF Operatmg Record.

3.2.1 Acceptance Process

When an agueous waste stream is identified for treatment or storage in the LERF or ETF, the generator is

required to characterize the waste and document the characterization on an agueous waste profile sheet:
(WPS). This requirement is the first waste acceptance criterion. The LERF and ETF personnel work

. with the generators to ensure that the necessary information is collected for the characterization of a waste

stream (i.e., the appropriate analyses ot adequate process knowledge), and that the mformatlon prov1ded
on the WPS is complete. The completed WPS is maintained at ETF.

3.2.1.1  Waste Characterization

Because the constituents in the individual aqueous waste streams vary, each stream is characterized and
evaluated for acceptability on a case-by-case basis. The generator is required 1o designate an agueous
waste, which generally will be backed up by analytical data. However, a generator may use process
knowledge to substantiate the waste designation, or for general charactenzatxon mformatxon Examples
of acceptable process knowledge mciude the following:

» Documented data or mformatmn on processes similar to that which. generated the aqueous waste
stream :

« Information/documentation that dangerous waste constztuents are from specific, well documented
processes, e.g., F-listed wastes

. Infonnatton/documentatlon that samphng/analyzmg a waste stream wouid posc health and safety
risks to personnel . S _

»  Information/documentation that the waste does not lend itself to coilectmg a laboratory sample.:

When a generator submits process knawledge for the charactenzauon ofa dangerous and/or mixed waste
stream, LERF and ETF personnel review the process knowledge as part of the waste acceptance process.

© Specifically, LERF and ETF personnel review the generator's processes to verify the integrity of the

process knowledge, and determine whether the process knowledge is current and consistent with current
regulations. LERF/ETF management or their designee determines the final decision on the adequacy of
the process knowledge. The persons reviewing generator process knowledge and those making decisions
on the adequacy of process knowledge are trained according to the requ:rements of the Dangerous Waste
Training Plan, Attachment 34, Chapter 8 0 for the LERF and ETF.
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Figure 3.1. Location of the LERF » 200 Area ETF, and the State Approved Land Disposal Site
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Figure 3.2. 200 Area Effluent Treatment Facility Floor Plan.
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The generator is also responsible for identifying Land Disposal Restrictions (LDRs) that would be
applicable to the influent aqueous waste as part of the characterization, as require under 40 CFR 268.40
and WAC 173-303-140. Because ETF is a Clean Water Act - equivalent TSD unit (40 CFR 268.37(a}),
the generator is not required to identify the underlying hazardous constituents (40 CFR 286.48).

When analyzing an aqueous waste stream for characterization, a generator is required to use the target list
of parameters identified in Table 3.3, Refer to Figure 3.3 for the corresponding analytical methods. The
generator may use process knowledge in lieu of some analyses, as determined by LERF/ETF management
or their designee, if the process knowledge is adequate (as described above). For example, if a generator
provides information that, the process generating an aqueous waste does not include or involve organic
chemicals; analyses for organic compounds likely would not be required. Additional analyses could be
required if historical information and/or process knowledge indicate that an aqueous waste contains
const;tuents not included in the target Tist of parameters. :

The LERF and ETF personneI wiil work with the generator to determme which analyses are appropnate
for the characterization. This approach ensures that the waste analyses adequately characterize the
agueous waste and defines the constituents of concern in a cost effective manner. The characterization
and historical information are documented in the WPS, which is discussed in the following section.

3.2.1.2 Agqueous Waste Profile Sheet

The WPS documents the characterization of each new aqueous waste stream. The profile includes a
detailed description of the volume, source, regulatory history, and the chemical and physical nature of the
aqueous waste. For an aqueous waste to be accepted for treatment or storage in the LERF or ETF, each
new waste stream generator is required to complefe and provide this form to LERF and ETF management.
Each generator also is required to provide the analytical data and process knowledge used to designate
the aqueous waste stream, and to determine the chemical and physical nature of the waste. This form
could be modified to accommodate ‘changes in regulations, operational concerns at the LERF or ETF,
Hanford Facility needs, or other needs. However, the basic elements of the example form (e.g., waste
source information) wﬂl be maintained in any fitture revision. :

The LERF and ETF management determine whether the inforration on the WPS is sufficient. The LERF
and ETF management use this information to evaluate the acceptability of the aqueous waste for storage
and treatment in the LERF and ETF, and to determine if the aqueous waste can be handled properly.

3.2.2 W_slisté"Management Decision Process

All agueous waste under consideration for acceptance must be characterized using analytical data and
- process knowledge. This information is used to determine the acceptability of an aqueous waste stream.
The LERF and ETF Facility Manager or their designee is responsible for making the decision to accept or
reject an aqueous waste stream. 'The management decision to accept any aqueous waste stream is based
on an evaluation of regulatory acceptability and operational accepiability. Each evaluation uses
acceptance criteria, which were developed to ensure that an aqueous waste is managed in a safe,
environmentally sound, and compliant manner. The following sections provide detail on the acceptance -
evaluation and the acceptance criteria.

In many instances, an aqueous waste that does not meet one of the waste acceptance criteria is not
necessarily rejected. Section 3.2.3 discusses the process for re-evaluating an aqueous waste that does not
initially meet the waste acceptance criteria. However, the final decision to reject an aqueous waste is
made by LERF and ETF management. An aqueous waste stream could be rejected for one of the
following reasons: - '

Attachment 34.3.9
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»  The paperwork and/or laboratory analyses from the generator are insufficient
«  Discrepancies with the regulatory and. operational acceptance criteria cannot be reconciled, mcludmg
- An aqueous Waste is not allowed under the current Discharge Permit or Final Delisting, and

LERF/ETF management elect not to pursue an amendment, or the permit and Dehstmg cannot be -

amended (Section 3.2.2.1)

~  An aqueous waste is incompatible with LERF liner materials or with other aqueous waste in
LERF and no other management method is available (3.2.2. 2)

. Adequate storage or treatment capacity is. not avallable
3221 Regulatory Acceptability '

Each agueous waste siream is evaluated on a case-by-case basis to determine if there are any regulatory
concerns that would preciude the storage or treatment of a waste in the LERF or ETF. Before an aqueous

_waste can be stored or treated in either the LERF or ETF, the regulatory history must be determined.
Information on the regulatory history of an aqueous waste is documented in the WPS. This information is
used to confirm that treating or storing the aqueous waste in the LERF or ETF is allowed under and in
compliance with WAC 173-303, RCRA Permit Attachment 34, Final Delisting for ETF, and the
Discharge Permit for ETF.

3.2.2.1.1 Dangerous Waste Regulatmns/Permlts

Before an aqueous waste stream is sent to the LERF or ETF, the gencrator wﬂl characterize and demgnate
the stream with the appropriate dangerous/hazardous waste numbers according to WAC 173-303-070.
The Part A, Form 3, for the LERF and ETF, and the Final Delisting for ETF identify the speciﬁcwaste
numbers for dangerous/mixed waste that can be managed in the LERF and ETF. Dangerous waste:
designated with waste numbers not specified in the Part A, Form 3, cannet be treated or stored in the
LERF or E’I’F untﬂ the Part A, Form 3, is modified. :

Additionally, aqueous wastes desi gnated wrth hsted waste numbers identified in the Final Dehstrng will
be managed in accordance with the conditions of the delisting, or an amended delisting. Accordingly, the
acceptance criteria in this evaluatlon are satisfied through comphance w1th the Part A, F orm 3, and the
Fmal Dehstmg .

3.2.2. 1.2 State Waste Permit Rewulatmnsfi’ernut

Compliance with the Discharge Permit constitutes another waste aoceptance criterion. In accordance with
the conditions of the Discharge Permit, the constituents of concern in each new aqueous waste stream
must be identified. The regulatory history and characterization data provided by the generator are used to
identify these constituents. ‘A constituent of concern, under the conditions of the Discharge Permit, in an
aqueous waste stream is defined as any contammant with a maximum concentration greater than one of
the following:

« Any limiti in the Discharge Permit (Ecology 19952)

+  Groundwater Quality Criteria (WAC 173 »200)

» Final Delisting levels (EPA 1995)

»  Background groundwater concentranons as measured at ETF disposal site.

The conditions of the D1scharge Permiit also require a demonstration that ETF can treat the constituents of |

concern fo below discharge hmlts

3.2.2.2  Operational Acceptability

Because the operéting configuration or operating parameters at the LERF and ETF can be adjusted or
modified, most aqueous waste streams generated on the Hanford Site can be effectively treated to below
Delisting and Discharge Permit limits. Because of this flexibility, it would be impractical to define
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numerical acceptance or decision limits. Such limits would constrain the acceptance of appropriate
aqueous waste streams for treatment at the LERF and BTF. The versatility of the LERF and ETF is better
explained in the following examples: .

+ The typical operating configuration of ETF is to process an agueous waste through the UV/OX unit
first, followed by the RO unit. However, high concentrations of nitrates may interfere with the
perfozmance of the UV/OX. In this case, ETF could be configured to process the waste in the RO
umt prior to the UV/OX umit.

« For a small volume aqueous waste with hxgh concéntrations of some anions and metals, the approach
may be to first process the waste stream in the secondary {freatment train. This approach would
prevent premature fouling or scaling of the RO unit. The liquid portion (i.e., unireated overheads
from ETF evaporator and thin-film dryer) would be sent to the primary treatment train.

« An aqueous waste with hlgh concentrations of chlorides and fluorides may cause corrosion problems
when concentrated in the secondary treatment train. One approach is to adjust the corrosion control
measures in the secondary treatment train. An alternative may be to blend this aqueous waste ina
LERF basin with another aqueous waste, which has sufficient dissolved solids, such that the _
concentration of the chlorides in the secondary treatment train would not pose a corrosion concern.

+ Some metal salts (e.g., barium sulfate) tend to scale the RO membranes In this situation, descalants
used in the treatment process may be increased.

e Any effluent that does not meet these limits in one pass through ETF treatment process is recycled to -
ETF for re-processmg

There are some aqueous wastes whose chemical and physical properties preclude that waste from being
treated or stored at the LERF or ETF. Accordingly, an aqueous waste is evaluated to determine if it is
treatable, if it would impair the efficiency or integrity of the LERF or ETF, and if it is compatible with
materials in these units. This evaluation also determines if the aqueous waste is compatible with other
aqueous wastes managed in the LERF.

The waste acceptance criteria in this category focus on determining treatability of an aqueous waste
stream, and on determining any operational concerns that would prohibit the storage or treatment of an
- aqueous waste stream in the LERF or ETF. The chemical and physical properties of an aqueous waste
stream are determined as part of the waste characterization, and are documented on the WPS and
compared to the design of the units to determine whether an aqueous waste stream is appropriate for
storage and treatment in the LERF and ETF.

| 3.2.2.2.1Treatability

The process of determmmg treatablhty involves two steps. The first step is to establish the treatment
efficiencies for the constituents of concern in-an influent aqueous waste. The treatment efficiencies must
be sufficient such that the treated effluent will meet the Discharge Permit and Delisting limits. The pilot
plant testing provided destruction and removal (i.e., treatment) efficiencies for most of the anticipated
constituents in aqueous waste streams at the Hanford Site, and are documented in the 200 drea Effluent
Treatment Facility Delisting Petition (DOE/RL-92-72). Information or studies from the vendors of the
individual treatment units’ studies may also be used on a case-by-case basis to develop treatment
efficiencies for ETF or for the individual treatment units. Attachment 34, Chapter 4.0 for the LERF and

ETF provides a detailed discussion of the individual treatment units. Treatment efficiencies also may be
determmcd or conﬁrmed by ETF operating data,

The second step in determining treatability is to identify those physical and chemical properties in an

aqueous waste that would interfere with, or foul ETF treatment process. This step focuses onthe
potential of a waste stream to interfere with the destruction efficiency of organic compounds in the
UV/OX system, rejection rates of the RO membranes, or foul the filtration systems. Generally, the
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‘operating parameters or operating conﬁguranon at the LERF or ETF can be adjusted or modified to
accommodate these properties. However, in those cases where a treatment process or operating

configuration cannot be modified, the aqueous waste stream will be excluded from treatment or storage at

the LERF or ETF.

Additzonally, an aqueous waste stream is evaluated for the potential to deposit solids in a LERF basin
(i.e., an aqueous waste that contains sludge). This evaluation will also consider whether the blending or
mixing of two or more aqueous waste streams will result in the formation of a precipitate. . However,
because the waste streams managed in the LERF and ETF are generally dilute, the potential for mixing
waste streams and forming a precipitate is low; no specific compatibility tests are performed. If
necessary, filtration at the waste source could be required before acceptance into LERF.

To determine if an aqueous waste meets the criterion of treatability, specific information is required.
Treatment efficiencies will be developed from characterization data provided by the generator.
Generators will also provide characterization data to identify those physical and chemical properties that
would interfere with, or foul ETF treatment process. In some instances, process knowledge may be °

adequate to identify a chemical or physical property that would be of conicern. For example, the generator - .

could provide process knowledge that the stream has two phases (an oily phase and an aqueous phase). In
this case, if the generator could not physically separate the two phases, the aqueous waste stream would
be rejected because the oily phase could compromise some of the treatment equipment. . Typically,
analyses for the followmg parameters are required to evaluate treatability and operational concerns:

« total dissolved solids e manganese » silica
» total organic carbon - » bromide « iron

+ total suspended solids - . ' » chioride
« magnesium « - specific conductmty » aluminum
«  potassivm « pH ' » phosphate
« barium » calcium .

s nitrate »  sodium .

+ sulfate

These constituents are identified in Table 3.2.

3.2.2.2. ZCOmpatlhlhty

Corrosion Control. Because of the materials of construction used in ETF corrosion is generally not a
concern with new aqueous waste streams. Additionally, these waste streams are managed in a manner .
that minimizes corrosion. To ensure that a waste will not camprcmise the integrity of ETF tanks and
process equipment, each waste stream is assessed for its corrosion potential as part of the compatlbﬂlty
evaluation. This assessment usually focuses on chioride and fluoride concentrations; however, the

_ chem1stry of each new waste also is evaluated for other parameters that could cause corrosion.

Compatlbxhty with quuid Efﬂuent Retention Facxhty Liner and Plplng As part of the acceptance
process, the criteria of compatzbﬂity with the LERF liner materials are evaluated for each aqueous waste
stream. The evaluation for liner compatibility is documented as part of the waste acceptance process.
The chemical parameters or constituents considered for liner compatibility are identified in Table 3.1.
The analytical methods for these parameters and constifuents are provided in Sectlon 3.10.

The high-density polyethylene liners in the LERF basins potentially are vulnerable to the presence of
certain constituents that might be present in some aqueous waste. Using EPA Method 9090 (EPA 1996),
the liner materials were tested to evaluate compatibility between aqueous waste stored in the LERF and
synthetic liner components. Based on the data from the compatibility test and vendor data on the liner
materials, several constituents and parameters were identified as potentially harmful (at high
concentrations) to the integrity of the liners. From these data and the application of safety factors,

- concentration limits in Table 3.1 were established.
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Except for PC, the strategy for protecting the integrity of 2 LERF liner is to establish upfront that an
agueous waste is compatible before the waste is accepted into LERF. - Characterization data on each new
aqueous waste stream are compared to the limits outlined in Table 3.1 to ensure compatibility with the
LERF liner material before acceptance into the LERF.

PC from each 242-A Evaporator campaign is sampled and analyzed, and the resuits compared to the
limits in Table 3.1 to ensure continued compatibility with the liner. Additionally, before a waste stream is
processed at the 242-A Evaporator, DST analytical data are reviewed and administrative and procéss
controls developed and implemented to ensure that PC is compatible with the LERF liner. For '
flow-through aqueous wastes like the 200-UP-1 Groundwater, characterization data will be reviewed
quarterly to ensure that liner compat;bﬁlty is maintained. :

In some instances, process knowledge may be adequate to determine that an aqueous waste is compatible
with the LERF liner. In those instances where process knowledge is adequate, the waste characterization
“would hkely not require analysis for these parameters and constituents.

Compatibility with Other Waste. Some aqueous wastes, especially small volumes, are accumulated in the
LERF with other aqueous waste. Before acceptance into the LERF, the aqueous waste stream is
evaluated for its compatibility with the resident aqueous waste(s). The evaluation focuses on the potential
for an aqueous waste 1o react with another waste (40 CFR 264, Appendix V, Examples of Potentially .
Incompatible Wastes). However, the potential for problems associated with commingling agueous wastes
is very low; this evaluation confirms the compatibility of two or more aqueous wastes from different
sources. No specnic analytical test for compatibility is perfonned

If it 1s determined that an aqueous waste stream is mcompatlble with other aqueous waste streams,
alternate management scenarios are.available., For example, another LERF basin that containsa
compatible aqueous waste(s) might be used, or the aqueous waste stream might be fed directly into ETF
for treatment. In any case, potentially incompatible waste streams are not mixed, and all agueous waste i3

managed in a way that precludes a reaction, degradation of the liner, or interference with ETF treatment
process. _

323 Re-Evaluatwn Process

In accordance with 40 CFR 264.13 and WAC 173-303-300(4)(a), an influent aqueous waste will be
re-evaluated as necessary to ensure that the characterization is accurate and current. At a minimum, an
aqueous waste stream will be re-evaluated in the following situations.

» The LERF and ETF management have been notified, or have reason to believe that the process
generating the waste has changed. :

+ The LERF and ETF management note an increase or decrease in the concentration of a constituent in

an aqueous waste stream, beyond the range of concentrations that was described or predicted in the
waste characterization.

In these simations, LERF and ETF management will review the available information. If existing
analytical information is not sufficient, the generator may be asked o review and update the current wasie
characterization, to supply a new WPS, or re-sample and re-analyze the aqueous waste, as necessary.
 Other situations that might require a re—evaluanon of a waste stream are discussed in the following

sections.
3.2.3.1 Re-Evaluation for Aqueous Wastes not Meeting Waste Acceptance Criteria

An aqueous waste that does not mieet one of the acceptance criteria is not necessarily rejected. Several
options are available in the event that an aqueons waste is not acceptable following an initial evaluation.
~ For example, a more extensive evaluation could be required to determine if ETF process can be modified
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to treat an aqueous waste to required discharge levels. Additionally, a more extensive evaluation might

be required to determine if a modification of the Discharge Permit or the Final Dehstmg is reqmred and is

feasible (e.g., to treat waste with new listed waste numbers)

3.23.2 Re-Evaluation for Treated Efﬂuent not Meetmg 200 Area Effluent Treatment Facihty
Permit Limits

If the treated effluent does not meet the Discharge Permit and Delisting limits in one pass through ETF
treatment process, the acceptability of the influent agueous. waste would be re-evaluated. This situation
-generally would apply to large volumes of aqueous waste (such.as 200-UP-1 Groundwater) or to aqueous
waste fthat is sent to the LERF or ETF in'batches on some frequency (such as monthly transfers of an '
“aqueous waste). Small volumes of aqueous waste generally would be reprocessed until permit limifs are
met.

3.2.3.3 Re-Evaluation Requlrements for Flow—Through Aqueouns Waste

Aqueous waste like the 200-UP-1 Groundwater is unique because of the constant-flow source, and
because the waste is pumped into a LERF basin throughout the lifetime of the pump-and-treat
remediation activity.. Also, rather than being accumulated in the LERF in a batch mode, this aqueous
waste will generally flow through the LERF to ETF for final treatment.  Though this aqueons waste has
been characterized upfront for acceptability, special sanmlmg and analysis requirements must be met
dunng the pump-and-treat cperanon to ensure that it ccntmues to meet acceptance cnten&

Accordmgiy, ﬂow—through wastes like the 200~UP~1 Groundwatcr are, and will be sampled quarterly to
update the initial characterization. The LERF and ETF personnel monitor this on-going characterization.
If the data from a sampling event suggest that contaminant concentrations have increased beyond that -
-described in the initial characterization, the acceptability of the waste stream will be re-evaluated. Details
on the sampling and analysis of flow-through aqueous waste, hke the 200-UP-1 Groundwaxer are
provided in Section 3.4. - :

3.2.4 Record/Information and Decision

The information and data collected throughout the acceptance process, and the evaluation and decision on
whether to accept an influent aqueous waste stream for treatment or storage in the LERF or ETF are
documented as part of ETF Operating Record, which is maintained at ETF. ‘Specifically, the Operanng
Record contains the following components on a new influent aqueous waste stream:

«  The signed WPS for each aqueous waste stream and analytxcal data

«  Process knowledge used to characterize a danigerons/mixed waste (under WAC 173~303), and
information supporting the adequacy of the process knowledge .

s+ The evaluation on whether an aqueous waste stream meets the waste acceptance criteria, including:

- The evaluation for regulatory acceptability including appropriate regulator approvals
—  The evaluation for liner compatibility and for compatibility with other aqueous waste
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Table 3.1. General Limits for Liner Compatibility .
Chemical Family Constituent(s) or Parameter(s)* “Limit (mg/L)°
' {sumn of constituent
. - ' concenirations)
Alcoholglveol benzvi alcohol, 1-butanol 500,000
Alkanone® acetone, 2-hexanone, methyl ethyl ketone, 200,000
methyl isobutyl ketone, and 2-pentanone
Alkenone® none targeted NA
| Aromatic/cyclic acetophenone, benzene, chlorobenzens, cresol, 20600
hydrocarbon 1,4-dichlorobenzene, 2,4-dinitrotoluene, di-n-octyl :
' phthalate, naphthalene tetrahydrofuran, toluene,
' i Xvlene
Halogenated carbon tetrachloride, chloroform, 1,2-dichloroethane, | 2000
hydrocarbon 1,2-dichloroethene, 1,1-dichloroethylene, methylene
‘ chloride, tetrachloroethylene, 1,1,1-trichloroethane,
1,1,2-trichloroethane, trichloroethylene, vinyl
chloride
Aliphatic hydrocarbon | hexachloroethane 500,000
Ether | 2-butoxyethanol 2000
Other hydrocarbons dimethylnitrosamine, tributyl phosphate 2000
Oxidizers none targeted NA -
Acids, Bases, Salts ammeoniom 100,000
pH pH 0.5<pH<13.0

&

Analytical methods for the parameters and constituents are provxded in Section 3.10.

* Analytical data for a chemical family (as indicated) are summed using the following 'sum of the fraction
technique’. The individual constituent concentration, sum concentration (for fannhes) and pH values
for.a waste stream are then evaluated agamst the compatibility limit.

Z( Conc, y<1 |

=1 LIMITn

Where i is the number of organic constituents detected
¢ Ketone containing saturated alkyl group(s).
¢ Ketone containing unsaturated alkyl group(s).
mg/L = milligrams per liter.
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' Table 3.2. Waste Acceptance Criteria -

General criteria category Criteria descnptton

1. Characterization Each generator must provide an agueous wasie profile,

Each generator must designate the agueous waste siream. -

?’OF’?

Each generator must provide analytical data and/or process k.nowledge

2. Regulatory acceptability The LERF and ETF can store and treat influent aqueous wastes with waste
nuinbers identified in the Part A, Form 3, for the LERF and ETF, and the

Final Delisting for ETF.

The aqueous waste must comply with conditions of the Discharge Permit.

> |

3. Operational acceptability Determine whether an aqueons waste stream is treatable, considering:
1. Whether the removal and destruction efficiencies on the constituents of

~concern will be adequate to meet the Discharge Permit and Df:hst‘mg

levels
2. Other treatability concerns; analys&s for this evaluatlon may mclude
© - total dissolved solids - ‘silica
total organic carbon potassium
total suspended solids : sodium
specific conductivity ' ‘barizm
calcium " nitrate
magnesizm -chloride
manganese phosphate
bromide ~ sulfate
iron
alurninum

B. Determine whether an aqueous waste stream 1s cumpanble constdering:
1. ‘Whetheran aqueous waste siream presents coITosion concerms; analysis
- may include chloride and fluoride

2. Whether an aqueous waste stream is compatible with LERF liner
materials, compare characterization data to the liner compatibility hmlts
{Table 3.1).

3. Whether an agueous waste stream is compatible with other aqueous
waste(s). (A 40 CFR 264 Appendix V type of comparison will be
employed). '

33 SPECIAL MANAGEMENT REQUIREMENTS |

Speczal management requirements for aqueous wastes that are rnanaged in the LERF or ETF are discussed
in the following sections. .

3.3.1 Monitoring the Variability of Process Condensate

The Discharge Permit (Ecology 1995a, Section S5) requires sampling of PC in the LERF basins until
sufficient data are collected, which adequately assess the variability of ammonia and total Kjeldahi
nitrogen (TKN). The PC will be analyzed for these parameters to assess the range of concentrations
present in the PC and the results reported to Ecology. In addition, the 10 highest concentrations of
tentatively identified compounds (TICs) will be reporied from each PC samphng event, as reguired by the
discharge permit. Tentatively identified compounds are nop-targeted organic compounds or fragments of
compounds with unique chromatographic-spectra that are qualitatively identified by comparing them to
standard databases of spectra. Because these compounds are identified qualitatively, their concentration
only can be esUmated

Reports have been submitted to Ecology that included the results of ammonia and TKN analysis, and the
10 highest TICs. The data in these reports suggested that there is very little variability in the PC.
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3.3.2 Conditions on Process Condensate for Newly Identified Waste Numbers

In January 1995, the U.S. Department of Energy, Richland Operations Office (DOE-RL) notified Ecology
and the U.S. Environmental Protection Agency that small amounts of listed waste might have been
introduced to the DST System, upstream of the LERF and ETF. This listed waste previously had not
been identified in the Dangerous Waste Part A, Form 3, for the DST System, LERF, or ETF. Ina

March 7; 1995 letter from Ecology to DOE-RL (Ecology 1995b), Ecology exercised its enforcement
discretion with tespect to the designation of this waste so long as several conditions are met. As long as
these conditions are met, the waste numbers will not be included in the Part A, Form 3s, for the LERF or
ETF. These conditions only apply to PC. The constituent’s vanadmm, formate, and cyamde will be
analyzed in the PC to meet these conditions.

3.3.3 Land Disposal Restriction Compliance at Liquid Effluent Retention Facility

Because LERF provides treatment through flow and pH equalization, a surface impoundment treatment
exemption from the land disposal restrictions was granted in accordance with 40 CFR 268.4 (EPA 1994
and Ecology 1996b). This ireatment exernption is subject to several conditions, including a requirement
that the WAP address the sampling and analysis of the treatment ‘residue’ [40 CFR 268.4(a)(2)(i) and
WAC 173-303-300{5)(11)6) and (ii)] to ensure the 'residue' meets applicable treatment standards. Though
the term 'residue’ is not specifically defined, this condition further requires that sampling must be :
designed to represent the "sludge and the supernatant” indicating thata res1due may have a sludge (solid)
and supernatant (liquid) component.

Solid remdue is not anticipated to accumulate in a LERF basin for the following réasorm

+ Agqueous waste streams containing sludge would not be acceptﬂd into LERF ymder the acceptance -
criteria of treatability (Section 3.2.2.2.1}

« No solid residue was reported from PC discharged to LERF in 1995 .
« The LERF basins are covered and all incoming air first passes through a breather filter

» No precipitating or flocculating chemicals are used in flow and pH equalization.

Therefore, the residue component subject to this condition is the supernatant (liquid component). As
indicated above, solids are not anticipated to accumulate in 2 LERF basin. Additionally, an aqueous
waste stream is evaluated for the potential to.deposit solids in a LERF basin (i.¢., an aqueous waste that
contains sludge). If necessary, filtration at the waste source could be required before acceptance into
LERF. The contingency for removal of solids will be addressed during closure [as indicated in the
Attachment 34, Chapter 11.0, Closure Plan, for LERF and ETF.

The conditions of the treatment exemption also require that treatment residues {i.e., aqueous wastes),

which do not meet the LDR treatment standards "must be removed at least. annually"

[40 CFR 268.4(a)(2)(ii)). To address the conditions of this exemption, an influent aqueous waste 1s
sampled and analyzed and the LDR status of the aqueous waste is established as part of the acceptance
process. The LERF basins are then managed such that any aqueous waste(s), which exceeds an LDR

‘standard, is removed annually from a LERF basin, except for a heel of approximately 1 meter. A heel is
required to stabilize the LERF liner. The volume of the heel is approximately 1.9 million liters.

34 INFLUENT AQUEOUS WASTE SAMPLING AND ANALYSIS

" The following sections provide a smnma:y of the sampling procedures, frequencies, and analyucai

parameters that will be used in the characterization of influent aqueous waste (Section 3.2) and in support
of the special management requirements for aqueous waste in the LERF (Section 3.3).
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3.4.1 Sampling Procedures

With a few exceptions, generators are responsible for the charactenzatlon, mcludmg sampling and
analysis, of an influent aqueous waste. PC is either sampled at the 242-A Evaporator or accumulated in a
LERF basin following a 242-A Evaporator campaign and sampled. Flow-throngh aqueous wastes, such
as the 200-UP-1 Groundwater, will be characterized before acceptance; however, these agueous wastes
will also be sampled at LERF quarterly. Other exceptions will be handled on a case-by-case basis and the
operating record will be maintained at the unit for inspection by Ecology.  The following section
discusses the sampling locations, methodologies, and frequencies for these aqueous wastes. Aqueous
waste generators are referred to WAC 173-303-110(2) (40 CFR 261, Appendix T) for the sampling
procedures that are applicable to their waste. For samples collected at the LERF and ETF, unit-specific
sampling protocol is followed. The sample containers, preservatlon matenals and holdmg times for each
analysis are listed in Section 3.10.

3.4.1.1 Batch Samples

In those cases where an agueous waste is sampled in a LERF basin, samples are collected from four of the

six available sample risers located in each basin, i.e., four separate samples. Though there are eight

.sample risers at each basin, one is dedicated to liquid level instrumentation and another is dedicated as an

influent port. Operating experience indicates that four samples adequately capture the variability of an
aqueous waste stream. Specifically, sections of stainless steel (or other compatible material) tubing are

~ inserted into the sample riser to an appropriate depth. Using a portable pump, the sample line is flushed

with the aqueous waste and the sample collected. The grab sample containers typically are filled for
volatile organic compounds (VOC) first, followed by the remainder of the containers for the other
parameters. _

‘Several sample ports are also located at ETF, including a valve on the recirculation line at ETF surge

tank, and a sample valve on a tank discharge pump line at ETF Load-In Station. All samples are obtained
at the LERF or ETF are collected in a manner consistent with SW-846 procedures (EPA 1986).

3.4.1.2 Flow-Through Samples at the Liquid Effluent Retention Facility

Flow-through samples are collected from a valve located at a transfer pipeline connection to the LERF.
Samples of flow-through agueous wastes, such as 200-UP-1 Groundwater, are collected quarterly or more
ﬁ'equently if there is change in the source {e.g., a change in the well-head}, or if it is determined that there
is an increase in the concentration.of contaminants beyond the range described in the initial '
characterization. For flow-through grab samples, VOC sample containers are typlcally filled ﬁrst,
followed by the rematnder of the contamers for the other parameters.

3.4.2 Analytical Ratmna_le_ '

As stated previously, each generator is responsible for designating and characterizing an aqueous waste
stream. Accordingly, each generator samples and analyzes an influent waste stream using the target list
of parameters (Table 3.3) for the waste acceptance process. At the discretion of the LERF and ETF
management, a generator may provide process knowledge in lien of some analyses as discussed in
Section 3.2.1.1. The LERF and ETF personnel will work with the generator to detennme which
parameters are appropriate for the characterization. -

The analytical methods for these parameters are provided in Section 3.10. All methods are EPA methods.
Additional analyses may be required if historical information and process knowledge indicate that an
influent aqueous waste contains constituents not included in the target list of parameters. For example, if
process knowledge indicates that an aqueous waste contains a parameter that is regulated by the -

- Groundwater Quality Criteria (WAC 173-200), that parameter(s) would be added to the suite of analyses

required for that aqueous waste stream.
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The analytical data for the parameters presented in Table 3.3, including VOC, SVOC, metals, anions, and

general chemistry parameters are used to define the physmal and chemical properties of the aqueous waste
for .

« Set operatmg conditions in the LERF and ETF (e g to determine operatmg configuration - refer to
Section 3.2.2.2)

+ Identify concentrations of some constituents which may also interfere with, or foul ETF treatment
process (e.g., fouling of the RO membranes - refer to Section 3.2.2.2)

« Evaluate LERF liner and p1p1ng' material compatibility

» Determine treatability to evaluate if apphcable constituents in the treated efﬂuent wﬂl meet stcharge
Permit and Delisting limits

~»  Estimate concentrations of some constxtuents in the waste generated in the secondary treatment train

(i.e., dry powder waste).

Some analyses also are required to address special conditions (Section 3.3) or for other spec1ﬁc purposes
as indicated below:

»  Formate analysis is required for compliance with special conditions for PC (refer to Section 3.3.2).

»  Total Kjeldah! nitrogen (TKN) analysis required under the Discharge Permit to meet special
conditions for PC (until discharge permit is modified, refer to Section 3.3.1).

« Total dissolved solids analysis to predict volume of powder waste from the secondary treatment train. .
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Table 3.3. Target Parameters for Influent Aqueous Waste Analyses

VOLATILE ORGANIC COMPOUNDS

SEMIVOLATILE ORGANIC COMPOUNDS

Acetone

Benzene

1-Butyl alcohol {1-Butanol)
Catbon tetrachloride .
Chlorobenzene

Chioroform

1,2-Dichloroethane (total)
1,1-Dichloreethylene

2-Hexanone

Methyi ethyl ketone (2-Butanone)
Methyl isobuty] ketone (Hexone, ~Methy1-2-pentanone)
2-Pentanone ‘
Tetrachloroethylene
Tetrahydrofuran

Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl chloride

1 Acetophenone

Benzy! alcohol
2-Butoxyethanol
Cresol (o, p, m)
1,4-Dichlorobenzene
Dimethylnitrosamine

{N- Nttrosodunethylamme)

1 Di-n-ootyl phthalate

Hexachlorcethane
Naphthalene

Tributyl phosphate

TOTAL METALS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Fron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Uranium
Vanadium
Zinc
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Table 3.3. Target Parameters for Influent Aqueous Waste Analyses

ANIONS ' } GENERAL CHEMISTRY PARAMETERS
Bromide -{ Ammonia a

Chloride Total Kjeldahl nitrogen

Fluoride - o Cyanide

Formate' ' pH

Nitrate ' Total suspended solids

Nitrite Total dissolved solids

Phosphate Total organic carbon

Sulfate Specific conductivity

! Parameter only required for 242-A Evaporator process condensate (refer to Section 3.3;2).
35 TREATED EFFLUENT SAMPLING AND ANALYSIS

The treated aqueous waste, or effluent, from ETF is collected in three 2,540,000-liter venﬁcatmn tanks
before discharge to the SALDS. To determine whether the Discharge Permit early warning values,.
enforcement limits, and the Dehstmg criteria are met, the effluent routinely is sampled at or before the
verification tanks. The sampling and analyses performed are described in the following sections.

3.5.1 Rationale for Effluent Analysis Parameter Selection
The parameters measured in the treated effluent are required by the following regulatory documents:

»  Delisting criteria from the Final Delisting (EPA 1993)
+  Effluent limits from the State Waste Discharge Permit (Ecology 1993a)
» Eatly warning vatues from the State Waste Discharge Permit (Ecology 1995&)

The Final Dehstmg prov1des two testing regimes for the treated effluent. Under the initial verification-
testing regime, the first three verification tanks must be sampled and analyzed,and the data submiitted to
the U.S. Environmental Protection Agency (EPA). Following EPA approval, the subsequent verification-
testing regime is implemented, where every 10th tank is analyzed for the delisting constituents. If the
conceniration of any analyte is found to exceed a Discharge Permit enforcement limit or a Delisting
criterion, the contents of the verification tank are reprocessed and/or re-analyzed. If the concentration of
any analyte exceeds an early warning value, as a monthly average from treated effluent that is discharged,
an early warning 'Vaiue report is prepared and submitted to Bcoiogy.

3.5.2  Effluent Sampling Strategy: Methods, Location, Analyses, and Frequency

Effluent sampling methods and locations, the analyses performed, and frequency of samplmg are
discussed in the foliowmg sections.

3.5.2.1 Effluent Sampling Method and Location

Samples of treated effluent are collected and analyzed to verify the treatment process using ETF-specific
sampling protocol. These verification samples can be collected at two locations. At the first sampling
location, a representative grab sample is collected from a sampling port on the verification tank
recirculation line. The second sampler is located upstream of the verification tanks where flow
proportional composite samples are collected for all analyses except VOC analysis. For VOCs, a
zero-headspace, time proportional sampler capable of collecting a sample over a multiple-day period is

- used. Section 3.10 presents the sample containers, preservatives, and holding times for each parameter

monitored in the effluent.
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The parameters required by the current Discharge Permit and Delisting condxt:ons are presented in e
Table 3.4. The analytical methods and PQLS associated with each parameter are provided in . .
Section 3.10. The methods and PQLs are equivalent to those used in the analysis of influent aqueous

~waste. With the exception of formic acid (analyzed as formate), analyses for the constituents assoczated

with the newly listed waste numbers (Section 3.3.2) already are required analyses for the effluent. An
analysis for formate is not required unless this constituent is identified in the influent aqueous waste.

3.5.2.3 Frequency of Sampling

- Treated effluent is tested for all parameters hsted in Table 3.4 on a frequency consistent with the

conditions of the Discharge Permit and the Final Delisting. This efffuent must meet the Discharge Permit
and Delisting limits associated with these parameters. Under nortmal operating conditions, grab samples
are collected from each verification tank. When a composite sample is called for, the sample is collected
over the period required to fill one verification tank. : '

During operation of ETF, if one or more of the constituents exceeds a Delisting criterion,'the Delisting

conditions require the analysis of samples from the following two verification tanks volumes before

effluent can be discharged. Treated effiuent that does not meet Delisting cntena and Discharge Perrmt is
not dlscharged to the SALDS and is recycled for further treatment, -

3.6  EFFLUENT TREATMENT FACILITY GENERATEB WASTE SAMPL}NG

AND ANALYSIS

The wastes discussed in this section include the wastes génerated at ETF and are managed inthe - .

container storage areas of ETF. This section describes the_characterization of the following secondary .

waste streams generated within ETF:

»  Secondary waste generated from the treatment process, mcludm,g the following waste forms: |

— dry powder waste
- concentrate tanks slorry

- sludge removed from process tanks.

. Waste .generated by operations and malntenance actlwties

» Miscellaneous waste generated within ETF.

and sampling requlrements are addressed.

- For each waste stream, the waste is described, a characterization methodology and rationale are provided,

o
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Tabie 3.4. Rationale for Parameters to Be Monitored in Treated Efﬂuent.

Parameter

Final
Delisting’

Discharge Permit’

Enforcement .| Early Waming
Limit Value

-~ VOLATILE ORGANIC. COMPOUNDS

Acetone

Benzene

1-Butyl alcohol

Carbon tetrachloride

Chlorobenzene

Chioroform

1,2-Dichloroethane

1,1-Dichloroethyiene

Methyl ethyl ketone (2-Butanone)

Methy! isobutyl ketone (4-imethyl-2-Pentanone)

Tetrachioroethylene

e B el e o k2] e P B ko

Tetrahydrofuran

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

V1 (V1 V] 191 [V

1 Vinyl chloride
Lo anE AL

0

Acetophenone

T SEMIVOLATILE ORGANIC.COMPOUNDS

Benzyl alcohol

Cresol (total)

1,4-Dichlorobenzene

_MNM

Dimethylnitrosamine

Di-n-octyl phthalate

Hexachloroethane

Naphthalene

Tributyl phosphate

ol lal el

_TOTAL METALS

w

Antimony -

Arsenic

Barium

Beryllium

Cadmium

Chromium

ltad tellad Lal ks

Copper

Lead

Mercury

bad Bl ol

Nickel

Seleninm

Silver

Vanadium

ot Bl Pl kel Bl koot

Zinc
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Table 3.4. Rationaie for Parameters to Be Monitored in Treated Effluent
- Final ‘Discharge Permit’
Parameter DeiiI:t?n 1 Enforcement | Early Warning
_ £ o
Limuat Value .
| Fluoride - X ‘
Niirate {(as N) X
Nitrite (as N)
Sulfate : _
- .- OTHER ANALYSES
Ammoma (as N) ) 1 X
Total Kjeldahi nitrogen (as N) _
Cyanide X
Total dissolved solids X
. | Total organic carbon X
{ Total suspended solids X .
Spec:lﬁc conductivity M :

! Parameters reqmred by the current condmons of the Final- Dehstmg, 40 CFR 261, Appendix IX,

Table 2 (EPA 1995).

{Ecology 1995a).

Metals reported as total concentrations.

Parameters required by the current condmons of the State Waste Dlschargc Pemnt, No ST 4500

. Although the Final Delisting lists "ammonium" (NHJ) the standard analytzcal methods measure
ammonia (NH;). Ammonia is assumed the contaminant of concern.

EM

Rationale for measuring this parameter in treated effluent.
Monitor only; no limit defined.
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3.6.1 Secondary Waste Generated from Treatment Processes

The following terms nsed in this Section, including powder, dry powder waste powder and dry waste
-powder, are equwalent to the term 'dry powder waste'. '

A dry powder wiste is generated from the secondaxy treatment train, from the treatment of an aqueous
waste. Waste is received in the secondary treatment train in waste receiving tanks where it is fed into an
evaporator. Concentrate waste from the evaporator is then fed to a concentrate tank. From these tanks,
the waste is fed to a thin film dryer and dried into a powder, and collected into containers. The containers
are filled via a remotely controlied system. The condensed overheads from the evaporator and thin film =
dryer are returned to the surge tank to be fed to the pnmary treatment train.

Occasionally, salts from the treatment process (e.g., calcium sulfaie and magnesium hydromde)

- accumulate in process tanks as sludge. Because processing these salts could cause fouling in the thin film
dryer, and to allow uninterrupted operation of the treatment process, the sludge is removed and placed in
containers. The sludge is dewatered and the supernate is pumped back to ETF for treatment.

The secondary treatment system typically receives and processes the folloWing by-products generated
from the primary treatment train: -

« Concentrate from the first RO stage

» Backwash from the rough and fine filters

» Regeneration waste from the ion exchange system
» Spillage or overflow collected in the process sumps.

In an alternate operating scenario, some aqueous wastes may be fed to the secondary treatment train
before the primary treatment train. A more complete description of these processes can be found mn
Attachment 34, Chapter 4.0 for LERF and ETF.

3.6.1.1 Rationale for Selection of Parameters for Analysis

ETF secondary waste is anticipated to consist primarily of sulfate salts minor amounts of metals and
mixed waste. The designation of ETF secondary waste is based on influent characterization data. These
data are used to assign applicable listed waste numbers to the secondary waste and to determine if the
secondary waste would designate as a characteristic waste because of toxic metals.

Concentrations of metals in the secondary waste are projected by comparing the influent metals data to
the removal efficiencies of ETF treatment process. When the influent data indicate that the secondary
waste will not designate as a characteristic waste, the secondary waste, as slurry, sludge, or dry powdcr is
not sampled and analyzed for metals.

The influent data, in conjunction with knowledge of ETF treatment processes, also are used to dctcrmme
the LDR status of ETF secondary waste. Knowledge of the treatment process indicates that VOCs and -
SVOCs (i.c., listed waste constituents) are not expected in the secondary waste because of the organic
destruction capability of the UV/OX and the temperatures of the thin film dryer. Accordingly, when the
influent data indicate that the secondary waste meets the LDR treatment standards, the secondary waste,
as slurry, sludge, or dry powder, is not sampled and analyzed for VOCs or SVOCs. -

The parameters for analysis of ETF secondary waste are provided in Table 3.5. The specific analytical
methods for these analyses are provided in Section 3.10. Additionally, samples of shurry or sludge

undergo a total solids analysis to convert the anaiytical data on other parameters to dry weight
concentrations.
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3.6.1.2 Sampling Methods - ' : - ' _ LN
'The dry powder waste and containerized sludge are sampled from contmners using the principles ey

presented in SW-846 (EPA 1986) and ASTM Methods (American Society for Testing Materials), as
referenced in WAC 173-303-110(2). The sample container requirements, sample preservation
requirements, and maxinmmum holding times for each of the parameters analyzed in elther matrix are
presented in Section 3.10. : -

Concentratc tank waste samples are collected from recirculation lines, which provide rmxmg m the tank
during pH adjustment and prevent caking. The protocol for concentrate tank sampling prescribes opening

~ a sample port in the recirculation line to collect samples directly into sample containers. The sample port

line is flushed before collecting a grab sample. The VOC sampling typically is performed first for grab
samples. Each VOC sample container will be filled such that cavitation at the sample valve is minimized
and the container has no headspace.: The remainder of the containers for the other parameters. will be
fillednext. - : :

3.6.1.3 Sampiihg Freque:n'cy

ETF secondary waste is sampled ata ﬁ'eqnenby'of two containers per batcﬁ.. Abatch is-deﬁﬁéd as any
volume of aqueous waste that is being freated under consistent and constant process conditions. The
secondary waste will be resampled under the following changes in process conditions:

. Change in an influent source (e.g., change in well-head)
« Change in process chemistry.

Up to a maximum of three representative samples will be collected from the concentrate tanks, if waste
from the concentrate tanks is used for characterization of a batch of influent waste. These samples will be
analyzed for the appropriate parameters identified in Table 3.5 based on the needs identified from 3
evaluating influent sampling and analysis data. When personnel exposures are of concern, analytical BN
results from concentrate tank samples will be used to represent the powder waste generated from the

treatment of that aqueous waste{s) The dry powder or concentrate tanks wﬂl be re-sampled in the

following situations: :

o

« The LERF and ETF management have been notified, or have reason to beliéve that the procesé
generating the waste has changed (for example, a source change such as a change in the well-bead for
groundwater that significantly changes the aqueous waste charactenzatlon)

+ The LERF and ETF management note an increase or decrease in the concentration of a constituent in
an agueous waste stream, beyond the range of concentratmns that was described or predicted in the
waste characterization.

3.6.1.4 Special Requirements Pertaining to Land Disposal Restrictions

" Containers-of ETF secondary waste are transferred to a storage or final disposal unit, as appropriate (e.g.,

the Central Waste Complex or to the Environmental Restoration Disposal Facility). ETF personnel
provide the analytxcal characterization data and necessary process knowledge for the waste to be tracked
by the receiving staff, and for the appropriate LDR docmnentatwn

The following information on the secondary waste is included on the LDR documentatmn prov1ded to the
receiving unit:
« Dangerous waste numbers (as apphcable)

+ Determination on whether the waste is restricted from land d1sposa1 accordmg to the requzrements of —
40 CFR 268/WAC 173-303-140 (i.e., the LDR status of the waste) o

. R
« The waste tracking information associated with the transfer of waste :
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+ Waste analysis resulis.

3.6.2 {}peratio.ns and Maintenance Waste Generated at the 200 Area Effluent Treatment Facility

Operation and maintenance of process and ancillary equipment generates additional routine waste. These
waste materials are segregated to ensure proper handling and disposition, and to minimize the
commingling of potentially dangerous waste with nondangerous waste. The following waste streams are
anticipated to be generated during routine operation and maintenance of ETF. This waste might or might
not be dangerous waste, depending on the nature of the material and its exposure to a dangerous waste.

"= . Spent lubricating oils and paint waste from pumps, the dryer rotor, compressors, blowers, and general
' maintenance activities

+  Spent filter media and process ﬁlters

«  Spention exchange resin |

« HEPA ﬁlters | |

o UV light tubes

« RO membranes

« Equipment that cannot be returned to service

»  Other miscellaneous waste that might contact a dangerous waste (e.g., plastic sheeting, glass, rags,
* paper, waste solvent, or aeroso} cans).

These waste streams are stored at ETF before being transferred for final treatment, storage, or disposal as
appropriate. This waste is characterized and designated using process knowledge (from previously '
determined influent aqueous waste composition information); analytical data; and material safety data
sheets (MSDS) of the chemical products present in the waste or used (the data sheets are maintained at
ETF). Sampling of these waste streams is not anticipated; however, if an unidentified or unlabeled waste
is discovered, that waste is sampled. This 'unknown' waste is sampled and analyzed for the parameters in
Table 3.5 as appropriate, and will be designated according to Washington state regulatory requirements.
The specific analytical methods for these analyses are prowded in Section 3.10.

3.6.3 Other Waste Generated at the 200 Area Effluent Treatment Facility

There are two other potential sources of waste at ETF: spills and/or overflows, and discarded chemical
products. Spilled material that potentially might be dangerous waste generally is routed to ETF sumps
where the material is transferred either to the surge tank for treatment or to the secondary treatment train.
A spilled material also could be containerized and transferred to another TSD unit. In most cases, process
knowledge and the use of MSDSs are sufficient to designate the waste material. If the source of the
spilled material is unknown and the material cannot be routed to ETF sumps, 2 sample of the waste is
collected and analyzed according to Table 3.5, as necessary, for appropriate characterization of the waste.
Unknown wastes will be designated according to Washington State regulatory requirements. The specific
analytical methods for these analyses are provided in Section 3.10.

A discarded chemical product waste siream could be generated if process chemicals, cleaning agents, or
maintenance products become contaminated or are otherwise rendered unusable, In all cases, these

materials are appropriately containerized and designated. Sampling is performed, as appropriate, for
waste designation. :
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Table 3.5. 200 Area Effluent Treatment Facﬁlty Generated Waste - Sampling and Analysm fﬂi
Parameier! " Rationale e
« - Total solids or percent water” . + Calculate dry weight concenirafions
«  Volatile organic compounds® + LDR - verify treatment standards
« Semivolatile organic compounds® -~ | » LDR - verify treatment standards
» Metals {arsenic, barium, cadmium, | » Waste designation -
chromium, 1ead mercury, selenium, te. LDR- vcnfy treatment standards
silver) . L
+ Nitrate . Address receiving TSD waste .acceptancc
' requirements '
« pH . « Waste designation

For concentrate tank samples, the total sample (solid plus liquid) is analyzed and the analytical result
. is expressed on a dry weight basis. The result for toxicity characteristic metal and organic is dmded
by a factor of 20 and compared to the toxicity characteristic (TC) constituent limits :
[WAC 173-303-090(8)]. If the TC limit is met or exceeded, the waste is dcmgna’fed accordmgly All
measured parameters are compared against the corresponding treatment standards.
Total solids or percent water are not determined for unknown waste and dry powder waste samples
and are analyzed in maintenance waste and sludge samples, as appropriate ( i.e., percent water might -
not be required for such routine maintenance waste as aerosol cans, fluorescent tubes wastc oils,
batteries, etc., or sludge that has dried).
VOC and/or SVOC analysis of secondary waste is.required unless influent characterization data and
process knowledge mdwatc that the constituent will not be in the final secondary waste at or above _
the LDR. . ' _ _ S . o P
LDR = Jand disposal restrictions. - : '

3.7 ,QUALITY ASSURANCE/QUALITY CONTROL

The following quality assurance/quality control (QA/QC) information for ETF and LERF is provided as
required by WAC 173-303-810(6). The sampling and analysis activities at ETF and LERF conform to the
requirements of an ETF/LERF-specific quality assurance project plan and are in accordance with the
followmg EPA guidance. documcnts

o Test Mefhods for Evaluaiing Solid Wasze, PkyswaZ/Chemzcal Methods, SW-846, Third Edition, as
amended, U:S. Environmental Protection Agency, Washmgton DC, July 1992, as referenced in
WAC 173- 303 110. ' ' .

s Methods for Chemical Analysis of Water and Wasres, EPA—600/4-7-020 U.S. Environmental
Protection Agency, Environmental Momtormg and Support Laboratory, Cincinnati, Ohio,
March 1993.

3.7.1 Sampling Program

Typically, generators are responsible for the sampling and analysis of an influent aqueous waste.
However, samples of influent aqueous waste can be collected at the LERF or the Load-In Station.

. Samples of treated effluent are collected at the verification tanks. Secondary waste generated from the
tréatment process generally is sampled in the dry powder form; however, the secondary waste also could
be sampled while in sturry form for characterization. Sampling of influent aqueous waste, treated
effluent, and secondary waste is discussed in Sections 3.4, 3.5, and 3.6, respectively, of the WAP.

* Specific information on sample hoidmg times, prcservatwcs and sample containers is provided in N

Section 3.10. The selection of the sample collection device depends on the type of sample, the sample
container, the sampling location, and the nature and distribution of the waste corponents. In general, the
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methodologies used for specific materials correspond to those referenced to WAC 173-303-110(2). The |
-selection and use of the sampling device is supervised or performed by a person thoroughly familiar with
the sampling requirements. Samples are collected according to ETF/LERF-specific sampling protocol.

Sampling equipment is constructed of nonreactive materials such as glass, plastic, aluminum, or stainless
steel, as indicated by the nature and matrix of the waste. Care is taken in the selection of the sampling
device to prevent contamination of the sample and to ensure compahbﬂ:ty of materials. For cxample
plastic bottles are not used to collect some organic wastes. -

372 Analytxcal Program

The onsite laboratory employed by ETF and LERF organization is required to have a program of quality
control practices and procedures to ensure that precision and accuracy are maintained. The QA/QC
program for sampling complies with the applicable Hanford Site standard requirements and the regulatory
requirements. All analytical data are defensible and traceable to specific, related QC samples and
calibrations. Offsite laboratories employed by ETF and LERF must meet the same QA/QC requirements
as onsite laboratories and must demonstrate quality control practices that are comparable to the onsite
laboratory's program. A review of an offsite laboratory may be conducted to ensure that the quality
control of ETF and LERF data is maintained. The SW-846 analytical methods are followed (as indicated
in Section 3.10). However, other methods may be substituted for a parameter if the PQL can be met.

The chemical parameters and associated analytical methods identified in Section 3.10 are used to
characterize an influent aqueous waste, effluent waste, and ETF secondary waste. The analytical data on
these parameters are also used to establish that key decision limits pertinent to proper waste management
are met. These key decision limits are numerical thresholds, which include:

»  liner compatibility limits for an influent aqueous waste as managed in LERF (may include blendmg a
waste with other wastes to meet these limits)

« the LDR status of ETF secondary waste
+ delisting limits for treated effluent

Where analytical data are used in key decision-making, the PQL of an analytical parameter {or sum of the
PQLs, as indicated by the decision) must be at or below the key decision limit.

Good laboratory practices, which encompass sampﬁng, sample handling, housekeeping, and safety, are
maintained at all laboratories. The following section describe the specific practices which are
implemented at the onsite laboratory to maintain the precision and accuracy goal of = 20 percent for

quality control samples which include method blank, quality control check, matrix spike, and duplicate
samples.

The decision to re-analyze if the stated precision and accuracy goals are not met will depend on the use of
the analytical results. Generally, only analytical results used in key decisions would require re-analysis if
precision and accuracy goals were not met. For example, if the precision and accuracy goals are not met
in a liner compatibility analysis, the sample would generally be re-analyzed if the results were close to a
compatibility limit. However, if the analytical results suggested that concentrations were an order of
magnitude below a liner compatibility limit, generally re-analysis would not be required. The demsxon to
re-analyze a waste in a key decision sztuahon wﬂI bemadeona case~by—case baszs

3 7.2.1 Contamination Evaluation

Method blank samples are prepared with each batch of samples (at least 1 in a batch of 20) and analyzed
to ensure sample contamination has not occurred.
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3.7.2.2 Quahty Control Check Sample 7 - o~
A quality control check sample is analyzed with each batch (at Ieast 1 in a batch of 20) for each analytlcal e

parameter determined. The results show that analytical procedirres are properly performed and that i
calibration and standardization of instrumentation are within acceptablé limits per the method. . o

3.7.23 ‘Matrix Spike Analyses :

Matrix spike samples are employed to monitor recoveries and demonstrate accuracy. Matrix spike.
samples are periodically analyzed to provide information about the effect of the sample matrix on the
analyte it question. Typically, a ratio of one spike for éach analytical batch of samples, or 1 in 20, is
maintained.

3.7.24 Duphcate Analyses

A laboratory sample duplicate or a matrix sp1ke duplicate is analyzed fo assess analyt;cal precmon in the
laboratory. Typxcally, a ratio of one duplzcate sample for each analytical batch of samples, or 1 in. 20,18 .
maintained. . : .

3.7.3 Conclusion

The aforementioned sampling and analytical quality practices help ensure that the data obtained are -
precise and accurate for the waste stream being sampled. The analytical resuits are used by ETF and
LERF management to decide whether to accept a particular waste stream and, upon acceptance, to
determine the appropriate method of treatment, storage, and disposal. Results are also important to ensure
that wastes are managed properly by ETF and LERF and those incompatible wastes are not inadvertently
combined. Just as these results are important, so is the quality of these results. Thus, the quality of the
analytical data, the thoroughness and.care with which the sampling and analyses are perfonned and

~ reported, provides an important basis for day-to-day operatmna} decisions. - '
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3.9  ANALYTICAL METHODS, SAMPLE CONTAINERS PRESERVATIVE MZETHODS
AND HOLDING TIMES

Table 3.6. Sample and Analysis Criteria for Tnfluent Aqueous Waste and Treated Effluent

Parameter -Analytical method® " Meéthod Accuracy/ Sample container®/
' ' PQL® Precision for Preservative”/ Holding time®
-Methed! T '
(percent)
Acetone | ‘Sample container
2x 40- mL amber glass WIth _
septum
Preservative
1:1 HCI to pH<2; 4°C
Holding time '
_ . 14 days
Benzene 5 40-150
}-Butyl aleohol 500 40-150
(1-Butanol)
Carbon tetrachloride 5 65-130
Chlorobenzene 3 40-150
Chloroform 5 50-130
1,2-Dichloroethane 5 '50-150
1,2-Dichloroethene 5 50-150
1,1-Dichloroethylene 5 60-130
2-Hexanone 50 60-130
- Methylene chloride’ 5. 50-150
Methyl ethyl ketone 100 65-130
{2-Butanone}
Methyl isobutyl ketone 50 50-160
(Hexone,
4-Methyl-2-pentanone)
2-Pentanone 10 ~ 50-160
Tetrachloroethylene 5 65-140
Tetrabydrofuran 100 47-150
Toluene 5 50-160
1.1,1-Trichloroethane 5 50-150
1,1,2-Trichloroethane 5 50-150
Trichloroethylene 5 70-155
Xylene 5 50-150
"Vinyl chloride 10 40-130
SEMIVOLATILE ORGANIC GOMPGUNDS! 3 T
Acetophenone 8270B 10 - 76-110 Sample container
' ' 4 x 1-liter amber glass
Preservative
4°C .
Holding time
7 days for exiraction; 40
days for analysis after
: extraction
Benzyl alcohol 20 70-120
2-Butoxyethanol 1060 65-105
Cresol {0, p.m) . 10 55-115
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Table 3.6. Sample and Analysis Criteria for Infiuent Aqueous Waste and Treated Effluent
Parameter Analytical method® Method Accuracy/ Sample-container®/
: ' : PQLY Precision for Preservative”/ Holding time® .

Method'
{percent)

1,4-Dichlorobenzene 10 45-95

Dimethylnitrosamine - 10 50-120

2,4-Dinitrotoluene 10 63-100

Di-n-octyl phihalate 10 70-130

Hexachloroethane 50-110

Naphthalene 60-120
75-125

6010A/EPA-600 200.7

75-125

Sample container .
1 % 0.5-liter plastic/glass

Preservative
1:1 HNO; to pH<2

Holding time

EPA-600 200.8

180 days; mercury 23 days_

Antimony 30 75-125
Argenic EPA-600 200.8 15 75-125
Barium 6010A/EPA-600 200.7 20 75-125
Beryllium -6010A/EPA-600 200.7 40 75-125
Cadmium EPA-600 200.8 ' 5 75-125
Calcium 1 6010A/EPA-600200.7 160 75-125
Chromium i 7191/EPA-600 200.8 20 75~125
Copper 6010A/EPA-600 200.7 70 75-125
Iron 6010A/EPA-600 200.7 100 75125
Lead EPA-600 200.8 10 75-125
Magnesium 6010A/EPA-600 200.7 300 75125
Manganese 6010A/EPA-600200.7 50 75-125
Mercury EPA 245.1/EPA-600 2 75-125
200.8 _
Nickel- 6010A/EPA-600 200.7 75 75-125
Potassinm 6010A/EPA-600 200.7 | 10,000 75-125
Selenium BPA-600 200.8 .20 75-125
Silicon 6G10A/EPA-600200.7 580 75 - 125
Silver BO1GA/EPA-600 200.7 70 75~ 125
Sodium 6010A/EPA-600 200.7 290 75-125
Uranium EPA-600200.8 .5 75-125
Vanadium - 6010A/EPA~600 200.7 8¢ 75125
Zinc 75 - 125

Bromide 75-125 Sample contamer
' ' 1 x 1-liter glass

Preservative
4°C
Holding time
28 days

Chloride 1000 75-125

Fluoride 500 75-1235

Formate' 1250 75-128

Nitrate 100 75-125

Nitrite 100 75 - 125
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Table 3.6. Sample and Analysis Criteria for Influent Aqueous Waste and Treated Effluent

Parameter

Analytical'method®

Method
PQL®

Accuracy/
Precision for
Method'

' (percent)

Sample container™/

Preservative®/ Holding time’

Sulfate

10,000

75-125

Phosphate

1500

75 -125

Ammonia®

EPA-600 350.3/350.1

40

75-125

Sample container
250 mL glass
Preservative

H>80; to pH<2; 4°C
Holding time .

28 davs

Total Kjeldahl mtmgen

EPA-600351.2

7600

75-125

Cyanide-

9010A / EPA-600

13353

100

75125

Sample container

500 mL polyethylene
Preservative

6M NaOH to pH>12; 4°C
- Holding time

14 days

Total dissolved solids

EPA-600 160.1 '

"RL 10,000

75-125

Sampie container

‘1L glass

Preservative

‘None

Holding time
7 days for pH - as soon as

practical-

Total suspended solids

EPA-600 160.2

RL 4,000

75-125

Specific conduetivity

EPA-600 120.1
(in lab)

RL 10%

75-125

pH"

EPA-600 150.1/5040

i RL+/-0.1

75 - 125

Total organic carbon

9060A

RL 1,000

75 - 125

Sample container
250 mL glass

Preservative

"HCI or H80, to pH<2, 4°C

Holding time
28 davs

can be met.

Ammonia is assumed the contaminant of concern.

f Conductivity reported in micromhos per cen’nmetei'
& vH monitored in influent aqueous waste only. .

® Analysis for formate only required if detected in the influent aqueous waste.

! Accuracy/precision used to confirm or re-establish MDL.

I VOC refrigerated composite sampler with syrmge requires no chemical preservative

mL = milliliter.

RL = reporting lmit.

_ MDL
| PQL

= method detection level.
= practical quantitation limit

Attachment 34.3.34

NA
ND

= not applicable.
=not determined.

* SW-846 methods are presentnd unless otherwise noted. Other methods might be subshtuted if the apphcable PQL

® PQL is determined from method detectlon level (MDL), where PQL = 10 x MDL (for reagent-grade water},
however, PQL is affected by sample matrix. PQL units are parts per billion unless otherwise noted.
¢ Sampie bottle and preservatives could be adjusted, as apphcable to minimize sample volume.

¢ Holding time = tithe between sampling and analysis.
® Aithough the Final Delisting lists- "ammonium" (NH;), the standard anatytical methods measure ammonia (NHj).
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Table 3.7. Sampie Containers, Preservative Methods, and Holding Times for ETF Generated Waste
Parameter Analytical Method® "PQL® | Accuracy/ Container® | Preservative | Holding
S ‘ Precision ' time®
for Method®
: . {percent}
Total Solids EPA-600 160.3 10,000 75-125 I-iiter glass | MNone 180 days
pH WAC 173-303-110 0.1 as S0O0n a5
B)a)E)¥ practical
EPA-600 150.1/9040
Nitrate EPA-600 300.0/9056 | Referto 28 days
- Table 3.6
Volatile organic 8240 or 8260A Refer to Refer to 2-40 mi None 7 days
compounds (combined Table 3.6 | Table3.6 amber glass :
method target w/septzm
compound lists) ‘ ‘ :
Semivolatile organic 8270B Refer to Refer to 41,000 ml None Extract
compounds (méethod Table 3.6 | Table 3.6 amber glass within
{arget compound list) ' 7 days;
analyze
extract
within
_ 40 days
Mercury EPA-600 200.8, Refer to 75-125 500 ml None Mercury
245.1/6020 Table 3.6 plastic/glass 28 days;
Selenium EPA-600 200.8/6020 | Referto 6 months
Table 3.6 all others
Arsenic EPA-600 200.8/6020 | Referto
Table 3.6
Cadmium EPA-600 200.8/6020 | Referto
: Table 3.6
Total metals ) EPA-600 200.8 Referto
{method target list) 6020/6010A/7000 Table 3.6
Series
Toxiciy Charactens‘tlc 1311 NA NA NA NA NA
Leaching Procedure® '

2 SW-846 methods are presented unless otherwise noted. Other methods might be substituted if the applicable PQL

can be met.

® PQL is determined from method detection level (MDL), where PQL = 10x MDL (may vary dependmg on
matrix). PQL units are parts per billion unless otherwise noted.
° Container size and type could be changed as directed by the laboratory, or as required by the analytical method.
¢ No preservatives are added to containers because of the anticipated high concentrations of salts.

° Holding time equals fime between sampling and analysis.

¥ For solid waste.

¢ Extraction procedure, as applicable; extract analyzed by referenced methods [WAC 173-303-110(3)(c)].

PQL = practical quantitation limit -
MDL = method detection level

mk = miliiliter
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4.0 PROCESS INFORMATION

This chapter provides a detailed discussion of the LERF and ETF processes and equipment. The LERF
and ETF comprise an aqueous waste treatment system located in the 200 East Area that provides storage
and treatment for a variety of aqueous mixed waste. This aqueous waste includes process condensate
from the 242-A Evaporator and other aqueous waste generated from onsite rémediation and waste
management acthues

The LERF-conswts of three lined surface impoundments, or basins. Aqueous waste from LERF is
pumped to the ETF for treatment in a series of process units, or systems, that remove or destroy . -
essentially all of the dangerous waste constituents. The treated effluent is discharged to a State-Approved
Land Disposal Site (SALDS) north of the 200 West Area, under the authority of ¢ Washington State
Waste Discharge Permit (Ecology 2000) and the Final Delisting (40 CFR 261, Appendix DX, Table 2).

4.1 LIQUID EFFLUENT RETENTION FACILITY PROCESS DESCRIPTIG’\T

Each of the three LERF basins has an operating capacity of 29. S-nnlhon liters. The LERF receives
aqueous waste through several inlets including the following:

« A pipeline that connects LERF with the 242-A Evaporator

A pipeline from the 200 West Area

A plpelme that connects LERF to the Load-In Station at the ETF
» A series of sample ports located at each basin.

[

Figure 4.1 presents a general layout of LERF and associated pipelines. Aqueous waste from LERF is
pumped to the ETF through one of two double-walled fiberglass transfer pipelines. Effluent from the
ETF also can be transferred back to the LERF through one of these transfer pipelines. These pipelines are
equipped with leak detection located in the annulus between the inner and outer pipes. In the event that -
these leak detectors are not in service, the pipelines are visually inspected during transfers for leakage by
opening the secondary containment drain lines at the ETF end of the transfer pipelines.

Each basin is equipped with six available sample risers constructed of 6~inch perforated pipe. A seventh
sample riser in each basin is dedicated to influent aqueous waste receipt piping (except for aqueous waste
received from the 242-A Evaporator), and an eighth riser in each basin contains liquid level
instrumentation. Each riser extends along the sides of each basin from the top to the bottom of the basin
and allows samples to be collected from any depth. Personnel access to these sample ports 1s from the '
perimeter area of the basins.

A catch basin is provided at the northwest corner of each LERF basin for aboveground piping and
manifolds for transfer pumps. Aqueous waste from the 242-A Evaporator is transferred through piping
that ties into piping at the catch basins. Under routine operations, a submersible pump is used fo transfer
aqueous waste from a LERF basin to the ETF for processing or for basin-to-basin transfers. This pump is
connected to a fixed manifold on one of four available risers.

Each basin consists of a multilayer liner system supported by a concrete anchor wall around the basin _
perimeter and a soil-bentonite clay underlayment. The multilayer liner system consists of a primary liner
in contact with the aqueous waste, a layer of bentonite carpet, a geonet, a geotextile, a gravel laver, and a
secondary liner that rests on the bentonite underlayment. Any aqueous waste leakage through the primary
liner flows through the geonet to a leachate collection system. The leachate flows to a sumpatthe -
northwest corner of each basin, where the leachate is pumped up the side slope and back into the basin
above the primary liner. Each liner is constructed of high-density polyethylene. A floating cover made of
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_ very low-density polyethylene is siretched over each basin above the primary liner. These covers serveto ™

keep unwanted matenal from entering the basins, and to minimize evaporation of the 11qu1d contents.
4.2 EFFLUEN’I‘ mEATmNT FAC]LITY PRBCESS DESCRIPTION

The ETF is demgncd as a flexible treatment system that prawdes treatment for contaminants anticxpated
in process condensate and other onsite agueous waste. The design influent flow rate into the ETF is
approximately 570 liters per minute, with planned outages for activities such as maintenance on the ETF
systems. Maintenance outages’ typically are scheduled between treating a batch of aqueous waste,
referred to as treatment campalgns The effluent flow (or volume) 1s equivalent to the influent flow (or
volume). : : . ‘

The ETF generally receives aqueous wastedirecﬂy from the LERF. However, aqueous waste also can be
transferred from the Load-In Station to the ETF. Aqueous waste is treated and stored in the ETF process
area in a series of tank systems, referred to as process units. Within the ETF, waste also is managed in
containers through treatment and/or storage. Figure 4.2 prov:des the relative locations of the process and
container storage areas within the ETF.

The process units are groupe.d in either the primary or the secondary treannent train. The primary .
treatment train provides for the removal or destruction of contaminants. Typically, the secondary

treatment train processes the waste by-products from the primary treatment train by reducing the volume

of waste. In the secondary {reatment train, contaminants are concentrated and dried to a powder. The

liquid fraction is routed to the primary treatment train. Figure 4.3 provides an overview of the layout of

the ETF (2025E Building). Figure 4.4 presents the ETF floor plan, the relative locations of the individual

process units and associated tanks within the ETF, and the location of the Load-In Station. 7
. . : A4

the container storage area or in collection or treatment areas within the Process Area. Secondary
containment is provided for all containers and tank systems (including ancillary equipment) housed
within the ETF. The trenches and floor of the ETF comprise the secondary containment system. The
floor includes approximately a 15.2-centimeter rise (bermy) along the containing walls of the process and
contamer storage areas. Any spilled or leaked material from within the process area or container storage
area is collected into trenches that feed into either sump tank 1 or sump tank 2. From these sump tanks,
the spilled or leaked material (i.e. , waste) 1 is fed to either the surge tank and processed in the primary

* treatment train or the secondary waste receiving tanks and processed in the secondary treatment train. Al

tank systems outside of the ETF are provided with a secondary containment system.

In the following sections, several figures are provided that p_resent general illustrations of the treatment
units and the relation to the process. .

4.2.1 Load-In Station

The ETF receives aqueous waste from LERF or the Load-In Station. The ETF Load-In Station, located
due east of the strge tank and outside of the perimeter fence (Figure 4.4), was designed and constructed to
provide the capability to unload, store, and transfer aqueous waste to the ETF .or LERF from tanker trucks
and other containers (such as drums). The Load-In Station consists of two load-in tanks, transfer pumps, .
filtration system, level instrumentation for tanker trucks, leak detection capabﬁmes for the containment.
basin and transfer line, and an underground transfer line that connects to 11nes in the surge tank berm, —
aliowing transfers to cither the ETF surge tank or LERF . !

Tanker trucks and other containers are used to un]oad aqueous waste at the Load-In Station. To perform
unloading, the tanker truck is positioned on a truck pad, a "load-in' transfer line is connected to the truck,
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and the tanker contents are pumped into one of the Load-In Station tanks, the surge famk, or directly to the
LERF. For container unloading, the container is placed on the truck pad and the container contents are
pumped mto one of the Load-In Station tanks, the surge tank, or dlrecﬂy to the LERF.

During unloading Gperations,- solids may be removed from the waste by pumping the contents of the
tanker truck or container through a filtration system. If solids removal is not needed, the filtration system
isnot used and the solution is transferred directly to the Load-In Station tanks, surge tank, or to LERF.

Any leaks at the Load-In Station drain to the sump A leak detector in the sump alarms locally and in the
ETF control roomn.  Alternatively, leaks can be wsually detected.

422 Et‘fluent Treatment Facility Operating Configuration

' Because the operating configuration of the ETF can be adjusted or modified, most aqueous waste streams

can be effectively treated to below Delisting and Discharge Permit limits. The operating configuration of
the ETF depends on the unique chemistry of an aqueous waste stream(s). Before an aqueous waste
stream is accepted for treatment, the waste is characterized and evaluated. Information from the
characterization is used to adjust the freatment process or change the configuration of the ETF process
units, as necessary, to optimize the treatment process for a particular aqueous waste stream.

Typically, an aqueous waste is processed first in the primary treatment train, where the ETF is configured
to process an aqueous waste through the UV/OX unit first, followed by the RO unit. - However, under an
alternate configuration, an aqueous waste could be processed in the RO unit first. For example, high -
concentrations of nitrates in an aqueous waste might interfere with the performance of the UV/OX. In
this case, the ETF could be configured to process the waste in the RO unit before the UV/OX unit.

The flexibility of the ETF also allows some agueous waste to be processed in the secondary treatment
train first. For example, for small volurne aqueous waste with high concentrations of some anions and
metals, the approach could be to first process the waste stream in the secondary treatment train. This
approach would prevent premature fouling or scaling of the RO unit. The liquid portion (i.., untreated
overheads from the ETF evaporator and thin film dryer) would be sent to the primary treatment train.

Figures 4.5 and 4.6 provide example prog:esé flow diagrams for two different operating configurations.
4.2.3 Primary Treatment Train

The primary treatment train consists of the following processes:

Influent Receipt/Surge tank - inlet, surge capacity

Filtration - for suspended solids removal

UV/OX - organic destruction

pH adjustment - waste neutralization

Hydrogen peroxide decomposition - removal of excess hydrogen peroxide
Degasification - removal of carbon dioxide

RO - removal of dissolved solids

IX - removal of dissolved solids

Verification - holding tanks during verification.

Reverse Osmosis. The RO system (Figure 4.9) uses pressure to force clean water molecules through
semi-permeable membranes while keeping the larger molecule contaminants such as dissolved solids and
large molecular weight organic materials, in the membrane. The RO process uses a staged configuration
to maximize water recovery. The process produces two separate streams, including a clean 'permeate’ and
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a concentrate (or retentate), which are concentrated as much as possible to minimize the amount of
secondary waste produced. ' '

1

Influent Receipt/Surge Tank. Depending on the configuration of the ETF, the surge tank is one inlet
used to feed an agueous waste into the ETF for treatment. In Configuration 1 (Figure 4.5), the surge tank
is the first compotient downstream of the LERF. The surge tank provides a storage/surge volume for
chemical pretreatment and controls feed flow rates from the LERF to the ETF. However,in '
Configuration 2 (Figure 4.6), aqueous waste from LERF is fed directly into the treatment units. In this
configuration, the surge tank receives aqueous waste that has been processed in the RO units and
provides the feed stream to the remaining downstream process units. In yet another configuration, some
small volume aqueous waste could be received into the secondary treatment train first for processing. In
this case, the aqueous waste would be received directly into the secondary waste receiving tanks. Finally,
the surge tank also receives waste extracted from various systems within the primary and secondary
treatment train while in operation. ' '

The surge tank is located outside the ETF on the south side. In the surge tank (Figure 4.7), the pH of an
aqueous waste is adjusted using the metered addition of sulfuric acid and sodium hydroxide, as necessary,
to prepare the waste for treatment in downstream processes. In addition, hydrogen peroxide or biocides
could be added to control biological growth in the surge tank. A pump recirculates the contents in the
surge tank, mixing the chemical reagents with the waste to a uniform pH. ' '

Filtration. Two primary filter systems remove suspended particles in an aqueous waste: a rough filter
removes the larger particulates, while a fine filter removes the smaller particulates. The location of these
filters depends on the configuration of the primary treatment train. However, the filters normally are
located upstream of the RO units. ' . '

The solids accumulating on these filter elements are backwashed to the secondary waste receiving tanks

with pulses of compressed air and water, forcing water back through the filter. The backwash operation is
- initiated either automatically by a rise in differential pressure across the filter or manually by an operator.

The filters are cleaned chernically when the backwashing process does not facilitate acceptable filter
performance. - : o

Au){iliary_ fine and rough filters (e:g., disposable filters) have been installed to provide additional filtration

~ capabilities. Depending on the configuration of the ETF, the auxiliary filters are operated either in series

with the primary filters to provide additional filtration or in parallel, instead of the primary fine and rough
filters, to allow cleaning of the primary fine and rough filters while the primary treatment train s in '
operation. - _ o o

Ultraviolet Light/Oxidation. Organic compounds contained in an aqueous waste stream are destroyed

~ in the UV/OX system (Figure 4.8). Hydrogen peroxide is mixed with the waste. The UV/OX system

uses the photochemical reaction of UV light on hydrogen peroxide to form hydroxy! radicals and other
reactive species that oxidize the organic compounds. The final products of the complete reaction are
carbon dioxide, water, and inorganic ions. ;

Organic destruction is accomplished in two UV/OX units operating in parallel. During the UV/OX
process, the aqueous waste passes through reaction chambers where hydrogen peroxide is added. While

in the UV/OX system, the temperature of an aqueous waste is monitored. Heat exchangers ate used to

reduce the temperature of the waste should the temperature of the waste exceed the upper limits for the
UV/OX or RO systems. o - o

pH Adjustment. The pH of a waste stream is monitored and controlled at different points throughout the
treatment process. Within the primary treatment train, the pH of a waste can be adjusied with sulfuric
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acid or sodium hydroxide to optimize operation of downstream treatment processes or adjusted before
- final discharge. For example, the pH of an aqueous waste would be adjusted in the pH adjustment tank
+ after the UV/OX process and before the RO Process. In this example, pH is adjusted to cause cerfain

chemical species such as ammonia to form ammomum sulfate, thereby increasing the rejection rate of the -
RO. _

Hydrogen Peroxide Decomposition. Typically, hydrogen peroxide added into the UV/OX system is not
consumed completely by the system. Because hydrogen peroxide is a strong oxidizer, the residual
hydrogen peroxide from the UV/OX system is removed to protect the downsiream equipment. The
hydrogen peroxide decomposer uses activated carbon to break down the hyd:rogen peroxide that is not
consumed completely in the process of organic destruction. The aqueous waste is sent through a column
of fluidized activated carbon that breaks down the hydrogen peroxide into water and oxygen. The gas
generated by the decomposition of the hydrogen peroxide is vented to the vessel off gas system.

Degasification. The degasification column is used to purge dissolved carbon dioxide from the aqueous
waste to reduce the carbonate loading to downstream dissolved solids removal processes within the ETF
primary treatment train. The purged carbon dioxide is vented to the vessel off gas system. '

Reverse Osmosis. The RO system (Figure 4.9) uses pressure to force clean water molecules through
semi-permeable membranes while keeping the larger molecule contaminants, such as dissolved solids,
and large molecular welght organic materials, in the membrane. The RO process uses a staged
configuration {0 maximize water recovery. The process produces two separate streams, mcludmg aclean
‘permeate’ and a concentrate {or retentate), which are concentrated as much as possible to minimize the
amount of secondary waste produced.

The RO process is divided into first and second stages. Aqueous waste is fed to the first RO stage from
the RO feed tank. The secondary waste receiving tanks of the secondary treatment train receive the
retentate removed from the first RO stage, while the second RO stage receives the permeate (i.e., 'treated"
aqueous waste from the first RO stage). In the second RO stage, the retentate is sent to the first stage RO

feed tank while the permeate is sent to the IX system or to the surge tank, depending on the conﬁguratlou
of the ETF. ‘

‘Two support systems facilitate this process. An anti-scale system injects scale inhibitors as needed into
the feed waste to prevent scale from forming on the membrane surface. A clean-in-place system using
cleaning agents, such as descalants and surfactants, cleans the membrane pores of surface and subsurface

* deposits that have fouled the membranes.

" Yon Exchange. Because the RO process removes most of the dissolved solids in an aqueous waste, the

IX process (Figure 4.10) act as a polishing unit. The IX system consists of three columns containing beds
of cation and/or anion resins. This system is designed to aliow for regeneration of resins and maintenance
of one column while the other two are in operation. Though the two columns generally are operated in-
series, the two colummns also can be operated in parallel or individually.

Typically, the two columns in operation are arranged in a primary/secondary (lead/lag) conﬁg__urstion, and

the third (regenerated) column is maintained in standby. When dissolved solids breakthrough the first

- IX column and are detected by a conductivity sensor, this column is removed from service for

regeneration, and the second column replaces the first column and the third column is placed into service.
The column normally is regenerated using sulfuric acid and sodium hydroxide. The resultmg
regeneration waste is collected in the secondary waste receiving tanks.

Spent resins are transferred inio a disposal contsiﬂer_ should regeneration of the IX resins become =
inefficient. The container is designed to provide dewatering with remote monitoring of the resin and
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water levels within. the container. stplaced air fmm the vessels is exhausted through an entrainment - T

separator {to remove water drops) and a hlgh-emcwncy particulate air filter and into the vessel off gas -
system. “Free water is removed from the container and re’turned to the surge Tank Dewatereé resing are -
transferred foa ﬁnal storagefdlsposai point. - - -

Venficatmn The three verification tanks (Fzgure 4.1 1) are used to hold the treated effluent whilea
determination is made that the effluent meets discharge limits. The effluent can be returned to the
primary reatment train for additional treatment or to the LERF shauld 2 treated effluent not meet .
Dmcharge Perrmt or Final Deiistmg requuements

The three venﬁc:atmn tanics alternate between thzee operaimg modes receiving treated eﬁluent hoidmg
treated efﬁuent during laboratory analysis and verification, or discharging verified effluent. Treated
effluent may slso be returned to the ETF to provide ‘elean’ service water for operational and maintenance
functions, e.g., for boiler water and for backwashmg the ﬁlters Thxs recyclmg keeps the- quanﬁty of fresh
watet used *te a minimum. o i

4.2 4 Secondaxy Treatment Tram

The secondary tﬁ:attﬂj&nt system typically receives and progesses the foﬂomng by-pmdtwts gencra“ted
from the primary treatment train: concentrate from the first RO stage, filter backwash, regeneration waste
from the ion'cxchange system, and spillage or overflow received fnio the process sumps. Dependingon
the' operating: conﬁgurauorx ‘however, some aqueous waste could be processed in the secondary :trcatment
train before the pm'nary treatment train (refer to Fzgnres 4.5and 4.6 for example ope:abng et

’ conﬁguratwns)

The secandary enttramprmndes the foilmng Pmcesses E : co e e R
: Secondary waste receiving - tank rece:vmg : ' '
Evapm'atmn - concentrates secondary waste streams .
"Concentrate staging - concentrate receipt and pH adjusiment in concentrate tanks
“Thin film drying --dewatering of secondary waste streams
Container' handling - packaging of dewatered secondary waste.

a @ ® & »

Secandary Waste: Ret:eang Waste to be'prooessed in the secondary treatment train is received mto two
secandary waste teceiving tariks, where the pH can be adjusted Wlﬂl sulfunc acid or sodwm hydroxzdc for

_optxmmn evaporator performance.

Evaporatmn .The ETF evaporator is fed alternately by the two secondary waste receiving’ tanks One '
tank serves as 3 waste receiver while the other tank is operated as the feed tank. The ETF evaporator
vessel (also refcrred toas the vapor bady} is the prmmpal component of the evaporat:on process e

(Flgure 4. i2)

Feed from the secondary waste receiving tanks is pumped through a heater to the recirculation 100p of the
ETF evaporator. In this loop, concentrated waste is recirculated from the ETF evaporator, to a heater, and
back into the evaporator where vaponzation oceurs., As water léaves the evaporator system in the vapor
phase, the congentration of the waste in the evaporator increases. When the concentration of the waste -
reaches the approprlate denszty, a’ portmn of the comentrate is pumped to one c»f the cﬁncentrate tanks

_The vapor that i is released from the ETF evaporator is remted to the entrainment separator, where water Pl

droplets and/or particulates are separated from the vapor. The ‘cleaned' vapor is routed to the vapor s
compressor and heater. The steam from the vapor compressor/heater is used to heat the recirculating
concentrate in the ETF evaporator. From the vapor compressor/heater, the steam is condensed and fed to
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the distillate flash tank, where the saturated condensate received from the heater drops to atmospheric -
pressure and cools to the normal boiling point through partial flashing (rapid vaporization caused by a
pressure reduction). The resulting distillate is routed to the surge tank. Noncondensibie vapors such as
air, are exhausted by a vacuum blower to the vessel off gas system.

Concentrate Staging. The concentrate tanks make up the head end of the thin film drymg process. From
the ETF evaporator, concentrate is purmnped into two concentrate tanks and pH adjusted. The concentrate
tanks function alternately between concentrate receiver and feed tank for the thin film dryer.

Because low solubility solids (i.e., calcium and magnesium suifate) tend to settle in the concentrate tanks;
these solids must be removed to prevent fouling and to protect the thin ﬁlm dryer, and to maintain
concentrate tank capacity.

Thin Film Drying. From the concentrate tanks, feed is pumnped through a preheater to the thin film dryer
(Figure 4.13) that is heated by steam. As the concentrated waste flows down the length of the dryer, the
waste is dried. The dried film, or powder, is scraped off the dryer cylinder by blades attached to a
rotating shaft. The powder is funneled through a cone—shaped powder hopper at the bottom of the dxyer
and into the Container Handling System.

Overhead vapor released by the drying of the concentraie is condensed in the distillate condenser. Excess
heat is removed from the distillate by a water-cooled heat exchanger. Part of the distillate is circulated
back to the condenser spray nozzles. The remaining distillate is pumped to the surge tank. Any
noncondensible vapors and particulates from the spray condenser are exhausted to the vessel off gas
system.

Container Handling. Before an empty container is moved into the Container Handling System

(Figure 4.14), the lids are loosely placed on the containers and the container is placed on a conveyor.
After the lid is removed, the containers are moved into the container filling area after passing through an
air lock. The empty container is located under the thin film dryer, and raised into position. The
container is sealed to-the thin film dryer and a rotary valve begins the transfer of powder to the empty
container. Air displaced from the container is vented to the entrainment separator attached to the ETF
evaporator that exhausts to the vessel off gas system.

The container is filled to a predetermined level, recapped, and moved along the conveyor to the smear
station airlock. At the smear station airlock, the container is moved onto the conveyor by remote control.
The airlock is opened, the smear sample (surface wipe) is taken, and the contamination level counted. A
'C' ring is installed to secure the container lid. If the container has contaminated material on the outside,
the container is moved to the wash down station and washed. The container wash water drains to sump
tank 1. The washed container is air-dried and retested. Filled containers that pass the smear test are
labeled, placed on pallets, and moved by forklift to the filled container storage area. Section 4.3 provides
a more detailed discussion of contamer handling.

4.2.5 Other Effiuent Treatment Facility Systems

‘The ETF is provided with support systems that facilitate treatment in the primary and secondary treatment

trains and that provide for worker safety and envn‘onmental protecnon An overview of the followmg
systems is provided: :

Monitor and contro! system

Vessel off gas system

Sump collection system :

Chemical injection feed system
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» Verification tank recycle system
» Utilities.. .

4.2.5.1 Monitor and Control System

The operation of the ETF is monitored and controlled by a centralized computer system (i.e., monitor and

control system or MCS). The MCS continuously monitors data from various field indicators, such as pH, -

flow, tank level, temperature, pressure, conductivity, alarm status, and valve switch positions. Data
gathered by the MCS cnable operations and engineering personnel to document and adjust the operatlon
of the ETF. . :

4.2.5.2 Vessel Off gas System

Ventilation for various tanks and vessels is provided through the vessel off gas system. The system
includes a moisture separator, duct heater, pre-filter, high-efficiency particulate air filters, carbon absorber
(when required to reduce organic emissions), exhaust fans, and ductwork. Gasses ventilated from the -
tanks and vessels enter the exhaust system through the connected ductwork. . The vessel off gas system
draws vapors and gasses off the following tanks and treatment systems:

Surge tank ‘

ETF evaporator -

pH adjustment tank

Concentrate tanks -
Degasification system

First and second RO stages

Dry powder hopper

Effluent pH adjustment tank
Drum capping station
Secondary waste receiving tanks
Resin dewatering system
Distillate condenser (off the thin film dryer)
Sump tanks 1and2.

L] * L] . L] [ ] [ ] - L ] L} [ ] L] »

The vessel off gas system maintains a negative pressure with respect to the atmosphere, which produces a
slight vacuum within tanks, vessels, and ancillary equipment for the containment of gas vapor. This
system also provides for the collection, monitoring, and treatment of confined airborne in-vessel
contaminants to prechade: over—pressunzatmn The high-efficiency particulate air filters remove
particulates and condensate from the air stream before these are d1scharged to the heating vcntﬂatmn, and
air conditioning system

4.2.5.3 Sump Collection  System -

Sump tanks 1 and 2 compose the sump collection system that provides containment of waste streams and
liquid overflow associated with the ETF processes. The process area floor is sloped to two separate
trenches that each drain to a sump tank located under the floor of the ETF (Figure 4.15). One trench runs
the length of the primary treatment train and drains o sump tank 2 located underneath the verification -
tank pump floor. The second trench collects spillage primarily from the secondary treatment train and
flows to sump tank 1 located near the ETF evaporator. Sump tanks 1 and 2 are located below floor level
(Figure 4.15). An eductor in these tanks prevents sludge from accumulating.

LAttachment 34.4.8
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4.2.5.4 Chemical Injection Feed System

At several points within the primary and secondary treatment trains, sulfuric acid and sodium hydroxide
(or dilute solutions of these reagents) are metered into specific process units to adjust the pH. For
example, a dilute solution of 4 percent sulfuric acid and 4 percent sodium hydroxide could be added to
the secondary waste receiving tanks to optimize the evaporation process.

4.2.5.5 Verification Tank Recycle System

To reduce the amount of water added to the process, verification tank water (i.e., verified effluent) is

recycled throughout the ETF process. The foliowmg tanks and ancﬂlary equlpment use venﬁcatlon tank
water;

+ 4% H’S04 solution tank and ancillary equipment
« 4% NaOH solution tank and ancillary equipment
+ Clean-in-place tank and ancillary equipment

» ETF evaporator boiler and ancillary equipment

»  Thin film dryer boiler and ancillary equipment.

4.2.5.6 Utilities

The ETF maintains the following utility supply systems required for the operation of the ETF:

+  Cooling water system - removes heat from process water via heat exchangers and a coohng tower

» ~ Compressed air system ~ provides air to process equipment and instrumentation

»  Seal water system - provides cool, clean, pressurized water to process equipment for pump seal
cooling and pump seal lubrication, and provides protection against failure and fluid leakage

» Demineralized water system - removes solids from raw water system to produce high quahty, low
jon-content, water for steam boilers, and for the hydrogen peroxide feed system.

« Heating, ventilation, and air conditioning system - prov1des continuous heating, coohng, and air
hutmchty control throughout the ETF.

The following utilities support ETF activities:

« Electrical power

+ Sanitary water

» Communication systems
« Raw water.

4.3 CONTAINERS

This section provides specific information on container storage and {reatment operations at the ETF,
including descriptions of containers, labeling, and secondary containment structures.

A list of dangerous and/or mixed waste managed in containers at the ETF is presented in Attachment 34,
Chapter 1.0. The types of dangerous and/or mixed waste managed in containers in the ETF could include
the following secondary waste generated by the ETF processes: -

s Waste generated from the treatment process

s Miscellaneous waste generated by operations and maintenance activities.

The secondary treatment train processes the waste by-products from the primary treatment train, which
are concentrated and dried into a powder. Containers are filled with dry powder waste from the thin film
drver via a remotely controlled system. Miscellaneous waste generated from maintenance and operations

Attachment 34.4.9
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activities are stored at the ETF. The waste could include process waste, such as used filter elements;
spent RO membranes; damaged equipment, and decontamination and maintenance waste, such as
contaminated rags, gloves, and other personal protectwe eqmpment Liguids generally are packaged with
absorbents at a 2 to 1 ratio. -

Several container collection areas could be located within the ETF process and container handling areas.
These collection areas are used only to accumulate waste in containers. -Once a container is filled, the
container is transferred to the container storage area (Figure 4.3), to another TSD unit, or to a less-than-
90-day storage pad. The container storage area, 2 22.9 x 8.5-meter room, is located adjacent to the ETF
process area. The containers within the container storage area are clearly labeled, and access to these -
containers is limited by barriers and by administrative controls. The ETF floor provides secondary
containment, and the ETF roof and walls protects all containers from exposure to the elements. -

Waste also could be placed in containers for treatment as indicated in Attachment 34 Chapter 1. O For
example, sludge that accumulates in the bottoms of the process tanks is removed periodically and placed
into containers. In this example the waste is solidified by decantmg the supernate from the container and
the remainder of the waste is allowed to evaporate, or absorbents are added, as necessary, to address’
remaining liquids. Following trcaﬁnent this waste either is stored at the ETF or transferred to another
TSD unit.

431 Description of Containers

The containers used to collect and store dry powder waste are 208-liter steel containers. Most of the
maintenance and operation waste is stored in 208-liter steel containers; however, in a few cases, the size
of the container could vary to accommodate the size of a particular waste. For example, some process
waste, such as spent filters, might not it info a 208-liter container. In the case of spent resin from the IX
coturnns, the resin is dewatered and could be packaged i in a special disposal container. In these few cases,
specially sized contaimets could be required. Tn all cases, however, only approved containers are used and
are compatible with the associated waste. Typically, 208-liter containers are used for treatment.
Current operating practices indicate the use of new 208-liter containers that have either a polyethylene
liner or a protective coating. Any reused or reconditioned container is inspected for container integrity
before use. Overpack containers are available for use with damaged containers. Overpack containers
typically are unlined steel or polyethylene. Per Attachment 34, Chapter 1.0, a maximum of 147,630 liters
of dangerous and/or mixed waste could be stored in containers in the ETF.

432 Container Management Practices

Before use, each container is checked for signs of damage such as dents, distortion, cotrosion, or
scratched coating. ‘For dry powder loading, empty containers on pallets are raised by a forklift and
manually placed on the conveyor that transports the containers to the automatic filling station i the
container handling room (Figure 4.14). The container lids are removed and repiaced automatically during
the filling sequence. After filling, containers exit the container handling room via the filled drum
conveyor. Locking rings are installed, the container labei is afﬁxed and the container 1s moved by dolly
or forklift to the container storage area. .

Containers used for storing maintenance and operations secondary waste are labeled before being placed
in the container storage area or int a collection area. Lids are secured on these containers when not being
filled. When the containers in a collection area are full, the containers are transferred by dolly or forklift
to the container storage area or to an appropriate TSD unit. Containers used for treating waste also are
labeled.. The lids on these containers are removed as required to allow for treatment. During treatment, |
access to these containers is controlled through physical barriers and/or administrative controls.
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The filled containers in the container storage area are inventoried, checked for proper labeling, and placed
on pallets or in a separate containment device as necessary. Each pallet is moved by forklift. Within the
container storage area, palletized containers are stacked no more then three pallets high and in rows no
more than two containers wide. Rows are separated by unobstructed aisles with a minimum of 76-
centimeter aisle space. :

433 Container Labeling

Labels are affixed on containers used to store dry powder When the containers leave the container
handling room. Labels are affixed on other waste containers before use. Every container is iabeled with
the date that the container was filled. Appropriate major risk labels, such as "corrosive”, "toxic",
"F-listed", also are added. Each contamer also has a label with an identification number for trackmg
PUpOSES.

4.3.4 Containment Requirements for Manag'mg Containers

Secondary containment is provided in the container management areas. The secondary contamment
provided for tank systems also serves the container management areas. This sectlon descnbes the des1gn
and operation of the secondary containment structure for these areas.

4.3.4.1 Secondary Centainment System Design

For the container management areas, secondary containment is provided by the reinforced concrete floor
and a 15.2-centimeter rise (berm) along the walls of the container storage area of the ETF. The
engineering assessment required for tanks (Mausshardt 1995) also describes the design and construction
of the secondary containment provided for the ETF container management areas. All systems were
designed to national codes and standards (e.g., American Society for Testlng Materials, Amencan
Concrete Instltute standards).

The floor is composed of cast-in-place, pre-formed concrete slabs, and has a minimum thickness of 15.2
centimeters. All siab joints and floor and wall joints have water stops installed at the mid-depth of the
slab. In addition, filler was applied to each joint.. The floor and berms are coated with a chemically
resistant; high-solids epoxy coating system consisting of primer, filler, and top coating. This coating
material is compatible with the waste managed in containers and is an integral part of the secondary
containment system for containers.

The floor is sloped to drain any solution in the container storage area to floor drains along the west wall. -
Each floor drain consists of a grating over a 20.3-centimeter diameter drain port connected to a 4-inch
stainless steel transfer pipe. The pipe passes under this wall and connects to a trench running along the
east wall of the adjacent process area. This trench drains solution to sump tank 1.

The container storage area is separated from the process area by a common wall and a door for access to
the two areas (F igure 4.3). These two areas also share a common floor and trenches that, with the
15.2-centimeter rise of the containing wails form the secondary containment system for the process area

.and the container storage area.

4,3.4.1.1 Structural Integrity of Base

Engineering calculations were performed showing the floor of the container storage area is capable of
supporting the weight of containers. These calculations were reviewed and certified by a professional
engineer (Mausshardt 1995). The concrete was inspected for damage during construction. Cracks were
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identified and repaired to-the satisfaction of the professional engineer. Documentation of these
certifications is included in the engineering assessment {Mausshardt 1995).

434.12 Containment System Capacity

The container storage area is primarily used to store dry poWder and maintenance and operation waste.

‘Where appropriate, absorbents are added to fix any trace liquids present. Large volumes of liquid are not

stored in the container storage area. However, liquids might be present in those containers that are in the

- treatment process.. The maximum volume of waste that can be stored in conta.mcrs in the. container

storage area is 147,630 liters.

Both the process area a.nd _the container storage area are considered in the containment system capacity.
The volume available for secondary containment in the process area is approximately 68,000 liters, as
discussed in the engineering assessment (Mausshardt 1995). Using the dimensions of the container
storage area (22.9 by 8.5 by 0.15 meters), and assuming that 50 percent of the floor area is occupied by
containers, the volume of the container storage area is 14,900 liters. The combined volume of both the
container storage. and process areas available for secondary containment, therefore, is 82,900 liters. This
volume is greater than 10 percent of the maximum total volume of containers allowed for storage in the
ETF, as discussed previously. : :

4.3.4.1.3 Control of Run-on

The container management areas are located within the ETF, which serves to prevent run-on of
precipitation.

4.3.4.2 Removal of Liquids from Contdinment Systems

The contamer storage area is equipped Wzth drains that route solution to a trench in the process ares,
which drains to sump tank 1. The sump tanks are equipped with alarms that notify operating personnel
that a leak is occurring. The sump tanks also are equipped with pumps to transfer waste to the surge tank
or the secandary treatment frain.

4.3 4.3 Preventmn of Igmtable, Reactlve, and Incompatlble Wastes in Containers -

Indlwdual waste types (i.e., 1gn1table COTrosive, and reactive) are stored in separate containers. A waste -
that could be incompatible with other wastes is separated and protected from the incompatible waste. For
example, acidic and caustic wastes are stored in separate containers. Free liquids are absorbed in
containers that hold incompatible waste ata 2 to 1 ratio. Additionally, ETF-specific packaging
requirements for these types of waste provide extra containment with each individual container. For
example, each item of acidic waste is individually bagged and sealed within a lined container.

44 TANK SYSTEMS

This section provides specific information on tank systems and process units. This section also includes.a
discussion on the types of waste to be managed in the tanks, tank design information, integrity
assessments, and additional information on the ETF tanks that treat and store dangerous and/or mixed
waste. The ETF dangerous waste tanks are identified in Section 4.4.1.1, and the relative locations of the
tanks and process units in the ETF are presented in Figure 4.3. '
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- 4.4.1  Design Requirements -

The following sections provide an overview of the design specifications for the tanks within the ETF. A
separate discussion on the design of the process units also is provided. In accordance with the new tank

system requirements of WAC 173-303-640(3), the foliamng tank components and specifications were
assessed:

Dimensions, capacmes wall thlcknesses and pipe connections

Materials of construction and linings and compatibility of materials with the waste being processed
- Materials of construction of foundations and structural supports

Review of design codes and standards used in construction

Review of structural design calculations, including seismic design basis

Waste characteristics and the affects of waste on corrosion.

This assessment was documented in the Final RCRA Information Needs Report (Mausshardt 1993); the
engineering assessment performed for the ETF tank systems by an independent professional engineer, A
similar assessment of design requirements was performed for the load-in tanks and is documented in

200 Area Effluent BAT/AKART Implementation, ETF Truck Load-in Faczhly Project W-291H Integrity
Assessment Report (KEH 1994).

The specifications for the preparation, design, and construction of the tank systems at the ETF are
documented in the Design Construction Specification, Project C-018H, 242-A Evaporator/PUREX Plant
Process Condensate Treatment Facility (WHC 1992a). The preparation, design, and construction of the.
load-in tanks are provided in the construction specifications in Project W-291, 200 Area Effluent
BAT/AKART Implementation ETF Truck Load-in Facility (KEH 1994). '

Most of the tanks in the ETF are constructed of stainless steel. According to the design of the ETF, it was
determined stainless steel would provide adequate corrosion protection for these tanks. Exceptions

include the verification tanks, which are constructed of carbon steel with an epoxy coating.  The ETF
evaporator/vapor body (and the internal surfaces of the thin film dryer) is constructed of a corrosion
resistant alloy, known as alloy 625, to address the specific corrosion concerns in the secondary treatment

train. Finally, the hydrogen peromde decomposer vessels are constructed of carbon steel and coated wzth
a vinyl ester lining.

The shell thicknesses of the tanks identified in Sectiond.4.1.1 represent a nominal thickness of a new tank
when placed into operation. The tank capacities identified in this table represent the maximum operating
volumes. For certain tanks (as indicated in the table), the maximum operating volume is also the nominal -

(routine) operating capacity. Nominal tank volumes represent the volume between the low-level and

high-level shutoffs in a tank unit.

4.4.1.1 Codes and Stahdards for Tank System Cbnstructiou

Speclﬁc standards for the manufacture of tanks and process systems instalied in the ETF are briefly
discussed in the following sections. In addition to these codes and industrial standards, a seismic analysis
for each tank and process system is required [WAC 173-303-806(4)(a)(xi)]. The seismic analysis was
performed in accordance with UCRL-15910 Design and Evaluation Guidelines for Depariment of Energy
Facilities Subjecied to Natural Phenomena Hazards, Section 4 (UCRL 1987)." The resulis of the seismic
analyses are summarized in the engmeermo assessment of the ETF tank systems (Mausshardt 1995).
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Storage and Treatment Tanks. The following tanks store and/or treat dangerous waste at the ETF.

Tank name

Surge tank

pH adjustment tank .

Effluent pH adjustment tank

First RO feed tank

Second RO feed tank

Verification tanks (three)

Secondary waste receiving tanks (two)
Concentrate tanks (two)

Tank number
2025E-60A-TK-1

- 2025E-60C-TK-1

2025E-60C-TK-2
2025E-60F-TK-1
2025E-60F-TK-2
2025E-60H-TK-1A/1B/1

- 2025E-601-TK-1A/1B
2025E-60J-TK-1A/1B

~ ASME Sect. VI]I Dmszonl

Sump tanks (two) 2025E-20B-TK-1/2
Distillate flash tank 2025E-60I-TK-2
Load-in tanks - TK-109/117

The relative focation of these tanks is presented in F‘lgure 4.3, These tanks are maintained at or near
atmospheric pressure. The codes and standards applicable to the design, construction, and testing of the
above tanks and ancillary piping systems are as follows:

ASME -B31.3 Chemical Plant and Petroleum Refinery Piping (ASME 1990}

Pressure Vessels (ASME 1992a)

AWS-DL1 Structural Welding Code - Steel (AWS 1992)
ANSI-B16.5 Pipe Flanges and Flariged Fittings (ANSI 1992)
ASME Sect. IX ‘Welding and Brazing Qualifications (ASME 1992b) |
API 620 - | Design and Constmctlon of Large Welded Low Pressure Storage
' Tanks (API 1990) .
AWWA -_DIOO : _ Welded Steel Tanks for Water Storage (AWWA 1589y
AWWA - D103  Factory-Coated Bolted Steel Tanks for Water Storage (AWWA 1987)
AWWA -D120 Thermosetting Fiberglass-Reinforced Plastic Tanks (AWWA 1984},

The application of these standards to the construction of ETF tanks and independent verification of
completed systems ensured that the tank and tank supports had sufficient structural strength and that
seams and connections were adequate to ensure tank integrity. In addition, each tank met strict quality
assurance requirements. Each tank constructed offsite was tested for integrity and leak tightness before
shipment to the Hanford Facility. Following installation, the systems were inspected for damage to
ensure against leakage and to verify proper operation. If a tank was damaged during shipment or .
installation, leak tightness testing was repeated onsite.

4.4.1.2 Design Informéﬁon for Tanks Located Outside of Effluent Treatment Facility

The load-in tanks, surge tank, and verification tanks are located outside the ETF These fanks are located
within concrete structures that provide seconda:ry containment. '

Leoad-In Tanks and Ancillary Equlpment 'I“he load-m tanks are heated and constructed of stainless -
steel, and have a nominal capacity of 37,900 liters. Ancillary equipment includes transfer pumps, a -
ﬁltration system, a double encased, fiberglass transfer pipeline, level instruments for tanker trucks, and
leak detection equipment. From the Load-In Station, aqueous waste can be routed to the surge tank or to
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the LERF through a double-encased line. The load-in tanks, sump, pumps and truck pad are al} provided
with secondary confainment.

Surge Tank and Ancillary Equipment. The surge tank is constructed of stainless steel and has a
norninal capacity of 379,000 liters. Ancillary equipment to the surge tank includes two underground
double encased (i.e., pipe-within-a-pipe} fransfer lines connecting io LERF and three pumps for
transferring aqueous waste to the primary treatment train. The surge tank is located at the south end of
the ETF. The surge tank is insulated and the contents heated to prevent freezing. Eductors in the tank
provide mixing. : 4

Verification Tanks and Ancillary Equipment. The verification tanks are located north of the ETF,
The verification tanks have a nominal capacity of 2,540,000 liters each. For support, the tanks have a
center post with a webbing of beams that extend from the center post to the sides of the tank. The roofis
constructed of epoxy covered carbon steel that is attached o the cross beams of the webbing. The tank
floor also is constructed of epoxy covered carbon steel and is sloped. Eductors are installed in each tank
to provide mixing.

Ancillary cciuipmént includes a return pump that provides circulation of treated effluent through the
eductors. The return pump also recycles effluent back to the ETF for retreatment and can provide service
water for ETF functions. Two transfer pumps are used to discharge treated effluent to SALDS or back to
the LERF.

44,13 Design Information for Tanks Located Inside the Effluent Treatment Facility Building

Most of the ETF tanks and ancillary equipment'that store or treat dangerous and/or mixed waste are
located within the ETF. The structure serves as secondary containment for the tank systems.

pH Adjustment Tank and Ancillary Equipment. The pH édjusnnént tank has a nominal capacity of
9,800 liters. Ancillary equipmmt for this tank includes overflow lines to a sump tank and pumps to
transfer waste to other units in the main treatment train.

Effluent pH Adjustment"{'ank and Anclllary Equipment. The effluent pH adjustthent tank has a
nominal capacity of 9,500 liters. Ancillary equipment includes overflow lines to a sump tank and pumnps
to transfer waste to the verification tanks. .

First and Second Reverse Osmosis Feed Tanks and Ancillary Equipment. The first RO feed fank is a .
vettical, stainless steel tank with a round bottom and hasa nominal capacity of 11,400 liters.  Conversely,
the second RO feed tank is a rectangular vessel with the bottom of the tank sloping sharply to a single
outlet in the bottom center. The second RO feed tank has a nominal capacity of 7,600 liters. Each RO
tank has a pump to transfer waste to the RO arrays. Overflow lines are routed to a sump tank.

Secondary Waste Receiving Tanks and Aneillary Equipment. Two 57,000-liter secondary waste
receiving tanks coliect waste from the units in the main treatment train, such as reject solution (retentate)

from the RO units and regeneration solution from the IX cohumms. These are vertical, cylindrical tanks

with a semi-elliptical bottom and a flat top. Ancillary equipment includes overflow lines to a sump tank
and pumps to transfer aqueous waste to the ETF evaporator.

Effluent Treatment Facility Evaporatéf and Ancillary Equipment. The ETF evaporator, the principal
component of the evaporation process, is a cylindrical pressure vessel with a conical bottom. Aqueous

- waste is fed into the lower portion of the vessel. The top of the vessel is domed and the vapor outlet is
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configured to prevent carryover of liquid during the foammg or bumping (violent boiling) at the hquid Ty
surface. The ETF evaporator has a capacity of approximately 21,000 liters. '

The ETF evaporator mcludes the followmg ancﬂlary eqmpment

Preheater

Recirculation pump

Waste heater with steam level control tank
Concentrate transfer pump

Entrainment separator

Vapor compressor with silencers

Silencer drain pump.

L 2 L d » . - - L

Dlstlllate Flash Tank and Ancillary Equipment. The distillate ﬂash tank is a horizontal tank that has a
nominal operating capacity of 570 liters. Ancﬂlary equlpment mciudes a pump to transfer the distillate to
the surge tank for reprocessing.

Concentrate Tanks and Anclllary Equipment. Each of the two concentrate tanks has an approximate
capacity of 18,900 liters. Anczllary equipment mc:ludes overflow lines to a sump tank and pumps for
reclrculatmn and transfer

Sump Tanks. Sump tanks 1 and 2 are Jocated below floor level, Both sump tanks are double—walled

rectangular tanks, placed inside concrete vaults. Both tanks have a working volume of 3,000 liters each.

The sump tanks are located in pits below grade to allow gravity drain of solutions to the tanks. Each .
sump tank has two vertical pumps for transfer of waste to the secondary waste rece1v1ng tanks or to the o
surge tank for reprocessmg S

44.1.4 Design Information for Efffuent Treatment Facility Process Units

As with the ETF tanks, process units that treat and/or store dangerous and/or mixed waste are maintained -
at or near atmospheric pressure. These units were constructed to meet a series of design standards, as
discussed in the following sections. Table 4.6 presents the materials of construction and the ancillary ‘
equipment associated with these process units. All piping systems are designed to withstand the effects of
internal pressure, weight, thermal expansion and contraction, and any pulsating flow. The design and
mtegnty of these units are presented in the engineering assessment (Mausshardt 1995).

Filters.: The'load-in fine and rough filter vessels (including the auxiliary filters) are designed to comply
with the ASME Section VIIL Division I, Pressure Vessels (ASME 1992a). The application of these .
standards fo the construction of the ETF filter system and independent inspection ensure that the filter and
filter supports have sufficient structural strength and that the seams and connections are adequate to
ensure the integrity of the filter vessels. o _

Ultraviolet Oxidation System. The UV/OX reaction chamber is designed to comply with manufacturers
standards

Degasification System. The codes and standards apphcabie to the design, fabncahon and testmg of the
degasification column are identified as follows:

s ASME Section VIII, Division I, Pressure Vessels (ASME 1992a) ‘

« ASME - B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990) . T
« AWS-DL1, Structural Welding Code - Steel (AWS 1992) - - - S
« ANSI - B16.5, Pipe Flanges and Flanged Fittings (ANSI 1992). ' ‘ E '
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Reverse Osmosis System. The pressure vessels in the RO unit are designed to comply with ASME
Section VIII, Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards.

Ton Exchange (Polishers). The IX columns are designed in accordance with ASME Section VIII,
Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards. Polisher piping is
fabricated of type 304 stainless steel or polyvinyl chloride (PVC) and meets the requirements of
ASME B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990). '

Effluent Treatment Facility Evaporator. The ETF evaporator is designed to meet the requiréments of
ASME Section VIII, Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards. -
The ETF evaporator piping meets the requirements of ASME B31.3, Chermcal Plant and Petroleum
Refinery Plpmg (ASME 1990). -

Thin Film Drver System. ‘The thin film dryer is designed to meet the requirements of ASME Section
VI, Division L, Pressure Vessels (ASME 1992a), and applicable codes and standards. The piping meets
the requirements of ASME - B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990).

4.4.2 Integrity Assessments

The integrity assessment for ETF (Mausshardi 1995) attesis to the adequacy of design and integrity of the
tanks and ancillary equipment to ensure that the tanks and ancillary equipment will not collapse, rupture,

‘or fail over the intended life considering intended uses. For the load-in tanks, a similar integrity

assessment was performed (KEH 1995). Specifically, the assessment documents the following
considerations:

+ Adequacy of the standards used during design and constmcﬁon of the facﬂlty

+  Characteristics of the solution in each tank

» Adequacy of the materials of construction to prowde corTosion protection from the solunon in e.ach
tank

« Resultsof the leak tests and visual mspectlons

The results of these assessments demonstrate that tanks and ancillary equipment have sufficient structural .
integrity and are acceptable for storing and treating dangerous and/or mixed waste. The assessments also
state that the tanks and building were designed and constructed to withstand a design-basis earthquake.
These tank assessments were certified by independent, qualified registered professional engineers.

The scope of the ETF tank integrity-assessment was based on characterization data from process -
condensate. To assess the effect that other aqueous waste might have on the integrity of the ETF tanks, -
the chemistry of an aqueous waste will be evaluated for its potential to corrode a tank (e.g., chloride.
concentrations will be evaluated). The tank integrity assessment for the load-in tanks was based on
characterization data from several aqueous waste streams. The chemistry of an aqueous waste stream not
considered in the load-in tank integrity assessment also will be evaluated for the potential to corrode a
load-in tank. : :

Consistent with the recommendations of the integrity assessment, a corrosion inspection program was
developed. Periodic integrity assessments are scheduled for those tanks that are predicted to have the

‘highest potential for corrosion. These inspections are scheduled annually or longer to follow the end of a

treatment cammpaign. These ‘indicator tanks' include the concentrate tanks, secondary waste receiving
tanks, and verification tanks, One of each of these tanks will be inspected yearly to determine if corrosion
or coating failure has occurred. Should significant corrosion or coating failure be found, an additional
tank of the same type would be inspected during the same year. In the case of the verification tanks, if
corrosion or coating failure is found in the second tank, the third tank also will be inspected. If significant
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corrosion were observed in all three sets of indicator tanks, the balance of the ETF tanks would be
considered for inspection. For tanks predicted to have lower potential for corrosion, inspections also are
performed nonroutinely as part of the corrective maintenance program.

4.43 Additional Requirements for New Tanks

Procedures for proper instaflation of tanks, tank supports, piping, concrete, €fc., are included in -
Construction Specification, Project C-018H, 242-A Evaporator/PUREX Plant Process Condensate
Treatment Facility (WHC 1992a). For the load-in tanks, procedures are included in the construction -+
specifications in Project W-291, 200 Area Effluent BAT/AKART Implemeniation ETF Truck Load-in
Facility (KEH 1994). Following installation, the tanks and secondary containment were inspected by an
independent, qualified, registered professional engineer. Deficiencies identified included damage to the
surge tank, damage to the verification tank liners, and ETF secondary containment concrete surface
cracking. All deficiencies were repaired to the satisfaction of the engineer.. The tanks and ancillary
equipment were leak tested as part of acceptance of the system from the construction contractor.
Information on the inspections and leak tests are included in the engineering assessment

(Mausshardt 1995). No deficiencies were identified during installation of the load-in tanks and ancillary
equipment.

4.4.4 Secondary Containment and Release Detection for Tank Systems '

This section describes the design and operation of secondary containment and leak detection systems at
the ETF. : B o P ‘ :

4.4.4.1 Secondary Containment Requirements for All Tank Systems

The specifications for the preparation, design, and construction of the secondary containment systems at
the ETF are documented (WHC 1992a). The preparation, design, and construction of the secondary -
containment for the load-in tanks are provided in the construction specifications (KEH 1994). Al
systems were designed to national codes and standards. Constructing the ETF per these specifications
ensured that foundations are capable of supporting tank and secondary containment systerns and that
uneven settling and failures from pressure gradients should not oceur. ' '

444.1.1 Common iErle'n;me.nﬁ.s

The following text describes elements of secondary containment that are common to all ETF tank
systems. Details on the secondary containment for specific tanks, including leak detection systems and
liquids removal, are provided in Section 4.4.4.1.2. Co e

Foundation and Construction. For the tanks within the ETF, except for the sump tanks, secondary
contamment is provided by a coated concrete floor and a 15.2-centimeter rise (berm) along the containing
walls. The double-wall construction of the sump tanks provides secondary containment. -Additionally,
trenches are provided in the floor that also provides containment and drainage of any liquid to a sump pit.
For tanks outside the ETF, secondary containment also is provided with coated concrete floorsina
containment pit (load-in tanks) or surrounded by concrete dikes (the surge and verification tanks).

The transfer piping that carries aqueous waste into the ETF is pipe-within-a-pipe construction, and is

buried approximately 1.2 meters below ground surface.. The pipes between the verification tanks and the

verification tank pumps within the ETF are located in a concrete pipe trench.
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For this discussion, there are five discrete secondary containment systems associated with the following
tanks and ancillary equipment that treat or store dangerous waste:

Load-in tanks. '
*Surge tank

Process area (including sump tanks)

Verification tanks -

Transfer piping and pipe trenches.

All of the secondary containment systems are designed with reinforcing steel and base and berm thickness
to minimize failure caused by pressure gradients, physical contact with the waste, and climatic conditions.
Classical theories of structural analysis, soil mechanics, and concrete and structural steel design were used
in the design calculations for the foundations and structures. These calculations are maintained at the
ETF. Ineach of the analyses, the major design criteria from the following documients were mcluded

V-CO18HC1-001 Design Constraction Specification, Project C-018H, 242A _
Evaporator/PUREX Plant Process Condensate Treatment Facility
(WHC 1992a) _

DOE Order 6430.1A ~ General Design Criteria

SDC-4.1 Standard Architectural-Civil Des1gn Criteria, Design Loads for Facilities
' _ (DOE-RL 19388)

UCRL-15510 Design and Evaluation Guidelines for Department of Energy Facilities
Subjected to Natural Phenomena Hazards (UCRL 1987)

UBC-91 Uniform Building Code, 1991 Edition (ICBO 1991).

The design and structural analysis calculations substantiate the structural designs in the referenced
drawings. The conclusions drawn from these calculations indicate that the designs are sound and that the
specified structural design criteria were met. This conclusion is verified in the independent design review
that was part of the engineering assessment (Mausshardt 1995).

Containment Materials. The concrete floor consists of cast-in-place and preformed concrete slabs. All
slab joints and floor and wall joints have water stops installed at the xmd-depth of the slab. In addmon,
filler was applied to each joint.

Except for the sump tank vanlts, all of the concrete surfaces in the secondary containment system,
including berms, trenches, and pits, are coated with a chemical-resistant, high-solids, epoxy coating that
consists of a primer;, filler, and a top coating. This coating material is compatible with the waste being
treated, and with the sulfuric acid, sodium hydroxide, and hydrogen peroxide additives to the process.
The coating protects the concrete from contact with any chemical materials that might be harmful to
concrete and prevents the concrete from being in contact with waste material. Table 4.7 summarizes the
specifies types of filler, prinier, second, and finish coats specified for the concrete and masonry surfaces

in the ETF. The epoxy coating is considered integral to the secondary containment system for the tanks
and ancxllary equipment.

The concrete containment systems are maintained such that any cracks, gaps, holes, and other
impetfections are repaired in a timely manner. Thus, the concrete containment systems do not allow
spilied liquid to reach soil or groundwater. There are a number of personnel doorways and vehicle access
points into the ETF process area. Releases of any spilled or leaked material to the environment from
these access points are prevented by 15.2-centimeter concrete curbs, sloped areas of the floor (e. g ., truck

-ramp), or trenches.
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Containment Capacity and Maintenance. Each of these containment areas is designed to contain more

than 100 percent of the volume of the largest tank in each respective system. Secondary containment
 systems for the surge tank, and the verification tanks, which are outside the ETF, also are large enough to -

include the additional volume from a 100-year, 24-hour storm event; i.e., 5.3 centimeters of precipitation.

Sprinkler System. The sprinkler system within the ETF supplies firewater protection to the process area
and the container storage area. This system is connected to a site wide water supply system and has the
capacity to supply sufficient water to suppress a fire at the ETF. However, in the event of failure, the
sprinkler system can be hooked up to another water source {e.g., tanker truck).

4.4.4.1.2 Speciﬁc CohtainmentSystems

The following discussion presenis a descnpuon of the mdmdual contamment systems assoc:ated wﬁh
specific tank systems.

Load-In Tank Secondary Containment. The Joad-in tanks are mounted on a 46-centimeter-thick
reinforced concrete slab (Drawing H-2-817970). Secondary containment is provided by a pit with 30.5-
centimeter-thick walls and a floor constructed of reinforced concrete. The load-in tank pit is sloped to
drain solution to a sump. The depth of the pit varies with the slope of the floor, with an average thickness
of about 1.1 meters. The volume of the secondary containment is about 79,000 liters, which is capable of
containing the volume of at least one load-in tank (i.e., 37,800 liters). Leaks are detected by a leak
detector that alarms locally and in the ETF control room and by visual mspectwn of the secondary
containment.

Adjacent to the pit is a25 4-centzmeter-ﬂnck reinforced concrete pad that serves as secondary
containment for the load-in tanker trucks, containers, transfer pumps, and filter system. Thepadis

15.2 centimeters below grade with north and south walls gently sloped to allow truck access. The pad has
drainpipes to route waste solution to the adg acent 1oad-m tank pit. .

Surge Tank Secondary Containment. The surge tank is mounted on a reinforced concrete rmgwall
Inside the ringwall, the flat-bottomed tank is supported by 2 bed of compacted sand and gravel witha
high-density polyethylene liner bonded to the rmgwali ‘The liner prevents galvanic corrosion between the
soil and the tank. The secondary containment is reinforced concrete with a 15.2-centimeter thick floor
and a 20.3-centimeter thick dike. The secondary containment area shares part of the southern wall of the
main process area. The dike extends up 2 9 meters to provide a containment volume of 740,000 liters for
the 379,000-liter surge tank

The floor of the secondary contamment slopes to a sump in the northwest comner of the containment area.
Leaks into the secondary containment aré detected by level instrumentation in the sump, which alarms in
the ETF control room, and/or by routine visual inspections. A samp pump is used to transfer solution in
the secondary containment to a sump tank,

Process Area Secondary Containment. The process area contains the tanks and ancillary equipment of
the primary and secondary treatment trains, and has a jointed, reinforced concrete slab floor. The
concrete floor of the process area provides the secondary containment. This floor is 2 minimum of

15.2 centimeters-thick. With doorsills 15.2 centimeter high, the process area has a containment volume of
76,200 liters. The largest tanks in the process area are the secondary waste receiving tanks, which

each havc a maximum capacity of 56,800 liters.

The floor of the process area is sloped to drain liquids to two trenches that drain to a sump. Bachi trench is
approximately 38.1 centimeters wide with a sloped trough varying from 39.4 to 76.2 centimeters deep.

Attachment 34.4.20
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Leaks into the secondary containment are detected by routine visual inspections of the floor area near the
tanks, ancillary equipment, and in the trenches.

A small dam was placed in the trench that comes from the thin film dryer room to contain minor liquid
spills originating in the dryer room to minimize the spread of contamination into the process area. The
dryer room is inspected for leaks in accordance with the inspection schedule in Attachment 34, Chapter

6.0. Operators clean up these minor spills by removing the liquid waste and decontaminating the spiil
area. S '

A small dam was also placed in the trench adjacent to the chemical feed skid when the chemical berm
area was expanded to accommodate acid and caustic pumps, which were moved indoors from the top of
the surge tank to resolve a safety concern. This dam was designed to contain minor spills originating in
the chemical berm area and prevent them from entering the process sump. - o S

The northwest corner of the process area consists of a pump pit containing the pumps and piping for
transferring treated effluent from the verification tanks to SALDS. The pit is built 1.37 meters below the
process area floor level and is sloped to drain to a trench built along its north wall that routes liquid to
sump tank 1. Leaks into the secondary containment of the pump pit are detected by routine visual
inspections. _ S ' - :

Sump Tanks. The sump tanks support the secondary containment system, and collect waste from several
sources, including: ‘ ' :
Process area drain trenches

Tank overflows and drains

Container washing water

Resin dewatering solution

Steam boiler blow down

Sampler system drains.

These double-contained tanks are located within unlined, concrete vaults. The sump tank levels are
monitored by remote level indicators or through visual inspections from the sump covers. These
indicators are connected to high- and low-level alarms that are monitored in the control room. When a
high-level alarm is activated, a pump is activated and the sump tank contents usually are routed to the
secondary treatment train for processing. The contents also could be routed to the surge tank for
treatment in the primary treatment train. Inthe event of an abnormally high inflow rate, a second sump
pump is initiated automatically. : - R
Verification Tank Secondary Containment. The three verification tanks are each mounted on _
ringwalls with high-density polyethylene liners similar to the surge tank. The secondary containment for
the three tanks is reinforced concrete with a 15.2-centimeter thick floor and a 20.3-centimeter thick dike.
The dike extends up 2.6 meters to provide a containment of 110 percent of the capacity of a single tank
(i-e., 2,800,000 liters). ' - :

The floor of the secondary containment siopes to a sump along the southern wall of the dike. Leaks into
the secondary containment are detected by level instrumentation in the sump that alarms in the control
room and/or by routine visual inspections. A sump pump is used to transfer solution in the secondary
containment to a sump tank. i
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4.4.4.2 Additional Requirements for_Speciﬁc Types of Systems

This section addresses additional requirements in WAC 173-303-640 for d.ouble-waﬂed tanks like the |

sump tanks and. 3econdary containment for ancﬂlary eqmpment and piping associated with the tank
systems

4.44.2.1 Doubie—Walled Tanks

The sump taniks are the only tanks in the ETF classified as 'double-walled' tanks. These tanks are located
in unlined concrete vaults and support the secondary containment system for the process area. The sump .
tanks are equipped with a leak detector between the walls of the tanks that provide continuous monitoring
for ieaks. The leak detector provides immediate notification through an alarm in the conirel room. The
inner tanks are contained completely within the outer shells. The tanks are contained completely within .~
the concrete structure of the ETF so corrosion protection from external galvanic corrosion is not
necessary. ' ' :

4.4.4.2.2 Ancill;ary 1Equipment

The secondary containment prowded for the tanks and process systems alse serves as secondary
containment for the ancﬂlary equipment associated with these systems

‘ Anclliary Equipment. Section 4.4.4.1 descnb_es the secondary containment systems that also serve most

of the ancillary equipment within the ETF. Between the ETF and the verification tanks, a pipeline trench
provides secondary containment for four pipelines connecting the transfer pumps (i.e., discharge and '
return pumps) in the ETF with the verification tanks (Figure 4.2). This concrete trench crosses under the
road and extends from the verification tank pumps to the verification tanks. Treated effluent flows
through these pipelines from the verification tank pumps to the verification tanks. The return pump is
used to return effluent to the ETF for use as service water or for reprocessing.

For all of the ancillary equipment housed within theE_TF, the concrete floor, trenches, and berms form the
secondary containment system. For the ancillary equipment of the surge tank and the verification tanks;
secondary containment is provided by the concrete floors and dikes associated with these tanks. The
concrcte ﬁoor and pit provide secondary containment for the ancﬂlary equ1pment of the load-in tanks.

Transfer Plpmg a;nd Pipe Trenches The two buried transfer lmes between LERF and the surge tank -

. have secondary containment in a pipe-within-a-pipe arrangement. The 4-inch transfer line has an 8-inch '

outer pipe, while the 3-inch transfer, line has a 6-inch outer pipe. The pipes are fiberglass and are sloped
towards the surge tank. The outer plpmg ends thh a drain valve in the surge tank secondary
‘containment. :

These pipelines are-equipped with leak detection Iocated in the annulus between the inner and outer pipes,
the leak detection equipment can continuously ‘inspect' the pipelines during aqueous waste transfers. The
alarms on the leak detection system are monitored in the control room. A low-volume air purge of the
annulus is provided to prevent condensation buildup and minimize false alarms by the leak detection .
system. In the event that these leak detectors are not in service, the pipelines are inspected during
transfers by opening a drain valve to check for solution in the annular space between the inner and outer

pipe.

The 3-inch transfer line between the load-in tanks and the surge tank has a 6-inch outer pipe in a pipe-
within-a-pipe arrangement. The pipigg is made of fiberglass-reinforced plastic and slopes towards the
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load-in tank secondary containment pit. The drain valve and leak detection system for the load-in tank
pipelines are operated similarly to the leak detection system for the LERF to ETF pipelines.

As prewousiy indicated, four remforced concrete pipe trenches provide secondary containment for p1p1ng
under the roadway between the ETF and the verification tanks. Each trench is 1.2 meters wide,

0.76 meter deep, and slopes towards the sump containing the transfer pumps to SALDS. The floor of the
trenches is 30.5 centimeters thick and the sides are 15.2 centimeters thick. The concrete trenches are

coated with water sealant and covered with metal gratmgs at ground level to allow vehicle traffic on the
roadway. .

4.4.5  Tank Management Practices

When an aqueous waste stream is identified for treatment or storage at ETF, the generating unit is
required to characterize the waste. Based on characterization data, the waste stream is evaluated to
determine if the stream is acceptable for treatment or storage. Spemﬁc tank management practices are
discussed in the following sections.

4.4.5.1 Ruptﬁre, Leakage, Corrosion Prevention

Most aqueous waste streams can be managed such that corrosion would not be a concern. For example,
an aqueous waste stream with high concentrations of chloride might cause corrosion problems when :
concentrated in the secondary treatment train. One approach is to adjust the corrosion control measures in

the secondary treatment train. An alternative might be to blend this aqueous waste in a LERF basin with
another aqueous waste that has sufficient dissolved solids, such that the concentration of the chlorides in

.the secondary treatment train would not pose a corrosion concern.

Additionally, the matenals of construction used in the tanks systems (Table 4.5) make it unhkely that an
aqueous waste would corrode a tank. For more mformatmn on corrosion preventlon refer to the waste
analysis plan Attachment 34, Chapter 3.0.

When a leak in a tank system is discovered, the leak is immediately contained or stopped by isolating the
Jeaking component. Following containment, the leaking tank system is evaluated by facility personnel to
detenmine whether continued operation of affected system would jeopardize the safety of plant personnel,
result in a release to the environment, or compromise facility equipment. If determined that a leak could
have the aforementioned consequences, the affected system will be immediately removed from service

until repairs can be implemented. I a leak would not result in the stated consequences, the t;mk system
will be placed ona mamtenance schedule for repair.

| 4.4.5.2 Overfilling Prevention

Operating practices and administrative conirols used at the ETF to prevent overfilling a tank are discussed
in the following paragraphs. The ETF process is controlied by the MCS. The MCS monitors liguid
levels in the ETF tanks and has alarms that annunciate on high-liquid level to notify operators that actions
must be taken to prevent overfilling of these vessels. As an additional precaution to prevent spills, many
tanks are equipped with overflow lines that route solutions to sump tanks 1 and 2. These tanks include
the pH adjustment tank; RO feed tanks, effluent pH adjustment tank, secondary waste receiving tanks,
and concentrate tanks.

The following section discusses feed systems, safety cutoff devices, bypass sysiem_s, and pressure -
controls for specific tanks and process systems.
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Tanks. All tanks are equipped with liquid level sensors that give a reading of the tank liquid volume. Pagt
The surge tank, the verification tanks, the RO tanks, the secondary waste receiving tanks, and the '
concentrate tanks are equipped further with liquid level alarms that are actuated if the liquid volume is
near the tank overflow capacity. In the actuation of the surge tank alarm, a liquid level switch trips,
sending a signal to the valve actuator on the tank influent lines, and causing the mﬂuent valvesto close

The operating mode for each venficanon tank, i.e., receiving, holdmg, or dzscha:gmg, can be d&slgnated
through the MCS; modes also switch automatically. When the high-level set point on the recemng .
verification tank is reached, the flow to this tank is diverted and another tank becomes the receiver. The
full tank is switched into verification mode. The third tank is reserved for discharge mode.

The liquid levels in the first and second RO feed tanks are maintained within predetermined operating
ranges. Should the second RO feed tank overflow, the excess waste is piped along with any leakage from
the feed pump to a sump tank

When waste ina seccndazy wa.ste-recewmg tank reaches the h1gh-1f:ve1 set point, the mﬂueni ﬂow of .
waste is redirected to the second tank and the first tank becomes the feed tank for the ETF evaporator.

In a similar fashion, the concentrate tanks switch modes when the high—ievel set point of one tank is
reached. ‘The other tank switches from a discharging mode to a receiving mode and the first tank
becomes the dxscharge tank feedmg waste to the thin film dryer

Filter Systems. Al ﬁIters at ETF (i.e., the Load-In Statlon rough, fine and auxiliary ﬁlt«er systems) are in

leak-tight steel casings. For the rough and fine filters, a high differential pressure, which could damage
the filter element, activates a valve that shuts off quuid flow toprotect the filter element from possible S
damage. To prevent a high-pressure situation, the filters are cleaned routinely with pulses of compressed N
air that force water back through the filter. Cleaning is terminated automatically by shutting off the

compressed air supply if high pressure develops. The differential pressure across the auxiliary filters also

is monitored. A high differential pressure in these filters would result in a system shutdown to allow the

filters to be changed out. ' '

The Load-In Station filtration systexﬁ has pressure. gaug'es. for monitoring the differential pressure écross :
each filter. A high d1fferential pressu:re would result in dlscontlnumg filter operatlon until the filter is
replaced.

Ultravio‘let Light/Oxidation System and Decomposers. A rupture disk on the inlet piping to each of
the UV/OX reaction vessels relieves to the pH adjustment tank in the event of excessive pressure
developing in the piping system. Should the rupture disk fail, the aqueous waste would trip the moisture
sensor, shut down the UV lamps, and close the surge tank feed valve. Also provided is a level sensor to
protect UV lamps against the risk of exposure to air. Should those sensors be actuated, the UV lamps

would be shut down immediately.

The piping and valving for the hydrogen peroxide decomposers are configured to split the waste flow:
half flows to one decomposer and half flows to the other decomposer. Alternatively, the total flow of
waste can be treated in one decomposer or both decomposers can be bypassed. A safety relief valve on
each decomposer vessel can relieve excess system pressure to-a sump tank.

Degasification System. The d.,gaszﬁca‘aon column is typically supplied aqueous waste feed by the pH N
adjustment tank feed pump. This pump transfers waste solution through the hydrogen peroxide ‘
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The degasification column is designed for operation at a partial vacuum. A pressure sensor in the column
detects the column pressure. The vacuum in the degasification column is maintained by a blower

connected to the vessel off gas system. The column is protected fromi extremely low pressure developed

by the column blower by the use of an intake vent that is maintained in the open position during
operation. The colurm liquid level is regulated by a flow control system with a high- and low-level
alarm. Plate-type heat exchanger cools the waste solution fed to the degasification column. -

Reverse Osmosis System The flow through the first and second RO stages is controlled to maintain
constant liquid levels in the first and second stage RO feed tanks.

Polisher. Typically, two of the three columns are in operation (lead/lag) and the third (regenerated)
column is in standby. When the capacity of the resin in the first column is exceeded, as detected by an

‘increase in the conductivity of the column effluent, the third column, containing freshly regenerated IX .

resin, is brought online, The first column is taken offline, and the waste is rerouted to the second column,
and to the third, Liquid level instrumentation and autcmat:caﬂy operated valves are provided in the IX
system to prevent overﬁllmg

Effluent Treatment Facility Evaporator. Liquid level instrumentation in the secondary waste receiving
tanks is designed to preciude a tank overflow, A liquid level switch actuated by‘a high-tank liquid level
causes the valves to reposition, closing off flow to the secondary waste receiving tanks. Secoudary
containment for these tanks routes liquids to a sump tank.

Valves in the ETF evaporator feed hne can be positioned to bypass the secondary waste around the ETF
evaporator and to transfer the secondary waste to the concentrate tanks.

Thin Film Dryer The two concentrate tanks alternately feed the thin film dryer One tank serves as a
concentrate waste receiver while the other tank serves as the dryer feed tank. Liquid level
instrumentation prevents tank overflow by diverting the concentrate flow from the full concentrate tank to
the other concentrate tank. Secondary containment for these tanks routes liquids to a sump tank.

An alternate route is provided from the concentrafe receiver tank to the secondary waste receiving tanks.
Dilute concentrate in the concentrate receiver tank can be reprocessed through the ETF evaporator by
transferring the concentrate back to a secondary waste-receiving tank,

4.4.6 Labels or Signs

Each tank or process unit in the ETF is identified by a nameplate attached in a readily visible location.
Inciuded on the nameplate are the equipment number and the equipment title. Those tanks that store or
treat dangerous waste at the ETF (Section 4.4.1.1) are identified with a label, which reads "PROCESS
WATER/WASTE". The labels are legible at a distance of at least fifty feet or as appropriate for legibility
within the ETF. Additionafly, these tanks bear a legend that identifies the waste in.a manner, which

adequately warns employees, emergency personnel and the pubhc of the major nsk(s) associated with the
waste being stored or freated in the tank system(s)

Caution plates are used to show possible hazards and warn that precautions are necessary. Caution signs
have a yellow background and black panel with vellow letters and bear the word "CAUTION". Danger

signs show immediate danger and signify that special precautlons are necessary. These signs are red,
black, and white and hear the word "DANGER".

Tanks and vessels containing corrosive chemicals are posted with black and white signs bearing the word
"CORROSIVE". "DANGER - UNAUTHORIZED PERSONNEL KEEP QUT" signs are posted on all
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exterior doors of the ETF and on each interior door leading into the process area. Tank ancillary piping - P
is also labeled "PROCESS WATER" or "PROCESS LIQUI'D“ to alert personnel whlch pipes in the LA
process area contains dangerous and/or mlxed waste. o

Al tank systems holding dangerous waste are marked with labels or signs to identify the waste contamed
in the tanks. The labels or signs are legible at a distance of at least 50-feet and bear a legend that
identifies the waste in 2 manner that adequately warns employees, emergency response personnel, and the
public, of the major risk(s) associated with the waste being stored or treated in the tank system(s).

4.4.7 Air Emissions

Tank systems that contain extremely hazardous waste that is acutely toxic by inhalation must be designed
to prevent the escape of such vapors. To date, no extremely hazardous waste has been managed in ETF
tanks and is not anticipated. However, the ETF tanks have forced ventilation that draws air from the tank
vapor spaces fo prevent exposure of operating personnel to any toxic vapors that rmght be present. The
vapor passes through a charcoal filter and two sets of high-efficiency particulate air ﬁiters before
discharge to the envxronment

4.4.8 Management of Igmtable or Reactwe Wastes in Tanks Systems

Although the ETF is penmtted o accept waste that is designated lgmtable or reactive, such waste would

be treated or blended immediately after placement in the tank system so that the resulting waste mixture is

no longer ignitable or reactive. - Aqueous waste received does not meet the definition of 2 combustible or

flammable liquid given in National Fire Protection Association (NFPA) code number 30 (NFPA 1996).

The buffer zone requirements in NFPA-30, which require tanks containing combustible or ﬂammable Sy
sohrtions be a safe distance from each other and from pubhc way, are not apphcable : - N

4.4.9 Management of Incompatible Wastes in Tanks Systems

The ETF manages dllute solutions that can be rmxed without compatlbﬂlty issues. The ETF is equl,pped
with several systems that can adjust the pH of the waste for treatment activities. Sulfuric acid and sodium
hydroxide are added to the process threugh the MCS for pH adjustment to ensure there will be no large
pH fluctuations and adverse reactions m the tank- systems

45 . SURFACE IMPOUNDMENTS

This section prov1des specific information on surface impoundment operations at the LERF, including
descriptions of the liners and secondary cuntamment structures, as reqmred by WAC 173-303-650 and
WAC 173-303—806(4)(&)

The LERF consists of three lined surface 1mpoundments (basms) with a demgn operating capacity of
29.5 million liters each. The maximum capacity of each basin is 34 million liters. The dimensions of
each basin at the anchor wall are approximately 103 meters by 85 meters. The typical top dimensions of
the wetted area are approximately 89 meters by 71 meters, while the bottom dimensions are
approximately 57 by 38 meters. Total depth from the top of the dike to the bottom of the basinis
approximately 7 meters. The typical finished basin bottoms lie at about 4 meters below the initial grade.
and 175 meters above sea level. The dikes separating the basins have a fypical height of 3 meters and .
typical top width of 11.6 meters around the perimeter of the impoundments. ‘ N

R
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4.5.1 List of Dangerous Waste

A list of dangerous and/or mixed aqueous waste that can be stored in LERF is presented in
Attachment 34, Chapter 1.0. The waste analysis plan for the LERF and ETF Attachment 34, Chapter 3. 0
also provxdes a dlscussmn of the types of waste that are managed in the LERF. -

4.5.2 Constructlon, Operatmn, and Mamtenance of Lmer System

General mformation concerning the liner system is presented in the followmg sections. Information
regarding loads on the liner, liner coverage, UV light exposure prevention, and location relative to the
water table are discussed.

4.5.2.1 Liner Construction Matenals

The LERF employs a- doubie-composﬁe liner system with a leachate detection, collection, and removal
system between the primary and secondary liners. Each basin is constructed with an upper or primary
liner consisting of a high-density polyethylene geomembrane laid over a bentonite carpet liner. The lower
or secondary liner in each basin is a composite of a geomembrane laid over a layer of soil/bentonite
admixture with a hydraulic conductivity less than 10”7 centimeters per second. The synthetic liners extend
up the dike wall to a concrete anchor wall that surrounds the basin at the top of the dike. A batten system
bolts the layers in place to the anchor wall (Figure 4.16).

Figure 4.17 is a schematic cross-section of the liner syste:ﬁ. The liner compoﬁents, listed from the top to
the bottom of the liner system, are the following:

. Primary 1.5-millimeter high-density polyethylene geomembrane

Bentonite carpet liner

Geotextile

Drainage gravel (bottom) and geonet (sides)

Geotextile '

Secondary 1.5-millimeter high-density polyethylene geomembrane

Soil/bentonite admixture (91 centimeters on the bottom, 107 centimeters on the sides)
Geotextile.

The primary geomembrane, made of 1,5-millimeter high-density polyethylene, forms the basin surface
that holds the aqueous waste, The secondary geomembrane, also 1.5-millimeter high-density
polyethylene, forms a barrier surface for leachate that might penetrate the primary liner. The high-density
polyethylene chemically is resistant to constituents in the aqueous waste and has a relatively high strength
compared to other lining materials. The high-density polyethylene resin specified for the LERF contains
carbon biack, antioxidants, and heat stabilizers to enhance its resistance to the degrading effects of UV -
light. The approach to ensuring the compatibility of aqueous waste streams with the LERF liner materials
and piping is discussed in the waste analysis plan Attachment 34, Chapter 3.0.

Three geotextile layers are used in the LERF liner system. The layers are thin, nonwoven polypropylene
fabric that chemically is resistant, highly permeable, and resistant to microbiological growth. The first
two layers prevent fine soil particles from infiltrating and clogging the drainage layer. The second
geotextile also provides limited protection for the secondary geomembrane from the drainage rock. The
third geotextile layer prevents the mixing of the soil/bentonite admixture with the much more porous and
granular foundation material.

‘A 30.5-centimeters-thick gravel drainage layer on the bottom of the basins between the primary and

se:condary liners provides a flow path for liquid to the leachate detection, collection, and removal system.
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A geonet (or drainage net) is located immediately above the secondary geomembrane on the basin
sidewalls. The geonet functions as a preferential flow path for liquid between the liners, carrying liquid
down to the gravel drainage layer and subsequently to the leachate sump. The geonet is a mesh made of
high-density polyethylene, with apprommately 13-millimeter openmgs -

The soil/bentonite layer is 97 centnneters thtck on the bottom of the basins and 107 centimeters thick on

- the basin sidewalls; its permeability is less than 107 centimeters per second. ' This composite liner

design, consisting of 2 geomembrane laid over essentially impenmeable soil/bentonite, is considered best
available technology for solid waste landfills and surface unpmindments The combination of synthetic

and clay liners is reported in the literature to provide the maximum protection from waste migration
(Forseth and Kmet 1983)

A number of laboratory tests were conducted to measure the engineering properties of the soil/bentonite
admixture, in addition to extensive field tests performed on three test fills constructed near the LERF site,
For establishing an optimum ratio of bentonite to-soil for the soil/bentonite admixture, mixtures of various
ratios were tested to determine permeability and shear strength. A mixture of 12 percent bentonite was
selected for the soil/bentonite liner and tests described in the following paragraphs demonstrated that the .

admixture meets the desired permeability of less than 107 7 centimeters per second. Detailed discussion of

test procedures and results is provided in Report of Geotechnical Invesngatwn, 242-4 Evaporarton and
PUREX Interzm Storage Basins {Chen-Northern 1996) .

Direct shear tests were performed according to ASTM D3080 test procedures (ASTM 1990) on
soil/bentonite samples of various ratios. Based on these resuits, the conservative minimum Mohr-
Coulomb shear strength vatue of 30 degrees was estlmated for a soil/bentonite admixture containing
12 percent bentonite. : :

The high degree of compaction of the soil/bentonite .layer [92 percent per ASTM D1557 (AS‘I’FM' 1991)]
was expected fo maximize the bonding forces between the clay particles, thereby minimizing moisture

transport through the liner. With respect to particle movement (‘piping"), estimated flmid velocities in this

low-permeability material are too low to move the soil particles. Therefore, pxpmg is not considered a
problem. .

For the soil/bentonite layer, three test fills were constructed to demonstrate that materials, methods, and

procedures used would produce a soil/bentonite liner that meets the EPA permeability requirement of less

than 107 centimeters per second. All test fills met the EPA requirements. A thorough discussion of -
construction procedures, testing, and results is provided in Report of Permeabzhty Testmg, Soil-bentonite

Test Fill (ChemNorthem 1991a).

The aqueous. swaste stored in the LERF is typically a difute mixture of organic and inorganic-constituents.
Though isolated instances of soil liner incompatibility have been documented in the literature (Forseth
and Kmet 1983), these instances have occurred with concentrated solutions that were incompatible with

. the geomembrane liners in which the solutions were contained. Considering the dilute nature of the

aqueous waste that is and will be stored in LERF and the modetate pH, and test results demonstrating the
compatibility of the high-density polyethylene liners with the aqueous waste [9090 Test Results
(WHC 1991}], gross failure of the soil/bentonite layer is not probable. -

Each basin also is eqmpped with a ﬂoatlng very Iow-densﬂy polyethylene cover. The cover is anchored
and tensioned at the concrete wall at the top of the dikes, using a patented mechanical tensioning system.
Figure 4.16 depict the tension mechanism and the anchor wall at the perimeter of each basin. Additional
mforrna’clon on the cover system is prov1ded in Sectlon 4.5.2, 5
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4.5.2.1.1 Material Specifications.

Material specifications for the liner system and leachate collection system, including liners, drainage
gravel, and drainage net are discussed in the following sections. Material specifications are documented
in the Final Specifications 242-A Evaporator and PUREX Interim Retention Basins (KEH 1990z) and
Construction Specifications for 242-A Evaporator and PUREX Interim Retention Basins (KEH 1990b). -

Geomembrane Liners. The high-density polyethylene resin for geomembranes for the LERF meets the
material specifications listed in Table 4.8. Key physical properties include thickness (1.5 millimeters.

[60 mil]) and impermeability (hydrostatic resistance of over 360,000 kilogram per square meter). o
Physical properties meet National Sanitation Foundation Standard 54 (NSF 1985). Testing to determine

if the liner material is compatible with typical dilute waste solutions was performed and documented in
9090 Test Results (WHC 1991).- '

Soil/Bentonite Lmer The soil/bentonite admixture consists of 11.5t0 14.5 percent bentomte mixed into
well-graded silty sand with a maximum particle size of 4.75 millimeters (No. 4 sieve). Test fills were

performed to confirm the soil/bentonite admixture applied at LERF has hydraulic conductivity less than

10-7 centimeters per second, as required by WAC 17343 03-6'50(2)(]7) for new surface impou‘ndments.

Bentonite Carpet Liner. The bentonite carpet liner consists of bentonite (90 percent sodium

‘montmorilionite clay) in a primary backing of woven polypropylene with nylon filler fiber, and a cover

fabric of open weave spunlace polyester. The montmorillonite is anticipated to retard migration of
solution through the liner, exhibiting a favorable cation exchange for adsorption of sotne constituents
(such as ammonium). Based on composition of the bentonite carpet and of the type of aqueous waste
stored at LERF, no chemical attack, dissolution, or degradation of the bentonite carpet liner is anticipated.

Geotextile. The nonwoven geotextile layers consist of long-chain polypropylene polymers containing
stabilizers and inhibitors to make the filaments resistant to deterioration from UV light and heat exposure.
The geotextile layers consist of continuous' geotextile sheets held together by needle punching. Edges of
the fabric are sealed or other\mse ﬁmshed fo prevent outer material from pulling away from the fabric or
raveling. '

Drainage Gravel. The drainage layer consists of thoroughly washed and screened, naturally occurring
rock meeting the size specifications for Grading Number 5 in Washington State Department of
Transportation construction specifications (WSDOT 1988). The specifications for the drainage layer are
given in Table 4.9. Hydraulic conductivity tests (Chen-Northern 1992a, 1992b, 1992¢) showed the
drainage rock used at LERF met the sieve requirements and had a hydraulic conductivity of at least

1 centimeter per second, which exceeded the minimum of at least 0.1 centimeters per second required by
WAC 173-303-650(2)(j) for new surface impoundrments.

Geonet. The geonet is fabricated from two sets of parallel high-density polyethylene strands, spaced

1.3 centimeters center-to-center maximum to form a mesh with minimum two strands per 2.54 centimeter
in each direction. The geonet is located between the liners on the sloping sidewalls to provide a
preferential flow path for leachate to the drainage gravel and subsequently to the leachate sump.

Leachate Collection Sump. Materials used to line t]ie 3_0-meter by 1.8-meter by 0.30-meter-decp
leachate sump, at the bottom of each basin in the northwest cormer, include [from top to botiom
{Figure 4.18)}:

» 25 millimeter high-density polyethylene flat stock (suppomng the leachate riser pipe)
+ Geotextile

« 1.5-millimeter high-density polyethylene rub sheet
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» Secondary oomp051te liner: S LT
—  1.5-millimeter high-density polyethylene geomembrane _ , - B
- 91 centimeters of soil/bentonite adlmxture '
- Geotexnle

Speciﬁcatlons for these materials are identical to those discussed previously. .

Leachate System Risers. Risers for the leachate system consist of 10-1nch and 4-inch p1pes from the .
leachate collection sump to the catch basin northwest of each basin (Figure 4.18). The risers lay below :
the primary liner in a gravel-filled trench that also extends from the sump to the concrete caich basin

(Fi 1gu1'o 4, 19) ' : -

The risers are hxgh-denmty polyethylene pipes fabricated to meet the requirements in ASTM D1248
(ASTM 1989). The 10-inch riser is perforated every 20.3 centimeters with 1.3-centimeter boles around

the diameter.- Level sensors and leachate pump are inserted in the 10-inch riser to monitor and remove
leachate from the'sump. To prevent clogging of the pump and piping with fine particulate, the end of the
riser is encased in:a gravel-filled box constructed of high-density polyethylene geonet and wrapped in
geotextile. The 4-inch riser is perforated every 10.2 centimeters with 0.64-centimeter holes around the
diameter. A level detector is inserted in the 4-inch riser.

Leachate Pump A deep—well submersible pump, demgned to deliver approximately 110 liters por
minute, is installed in the 10-inch leachate riser in each basin. Wetted parts of the leachate pump ¢ are

‘made of 316L stainless steel, prov:dmcr both corrosion resxstance and durabﬂrcy

45212 Loads on Liner System. 7
The LERF liner system is subjected to the folkowing types of stresses.

Stresses from Installation or Construction Operatlons. Contractors were required to submit
construction quality control plans that included procedures; techniques, tools, and equipment used for the
construction and care of liner and leachate system. Methods for installation of all components were .
screened to ensure that the stresses on the liner system were kept to a minimum.

Calculatxons were performed o estimate the risk of damage to the secondary h1gh-den51ty poiyeﬂlylcne
liner during construction (Calculations for LERF Part B Permit Application [HNF 1997)). The greatest
risk expected was from spreading the gravel layer over the geotextile layer and secondary georembrane.
The results of the calculations show that the strength of the geotextile was sufficiently high to withstand
the stress of a small gravel spreader driving on a minimum of 15 centimeters of gravel over the geotextile
and geomembrane. The likelihood of damage to the geomembrane lying under the geotextile was
considered low,

To avoid driving heavy machinery directly on the secondary liner, a 28-meter conveyer was used to
deliver the drainage gravel into the basins. The gravel was spread and consolidated by hand toolsand a .
bulldozer. The bulidozer traveled on a minimum thickness of 30.5 centimeters of gravel. Where the
conveyer assembly was placed on top of the liner, cribbing was placed to distribute the conveyer weight.
No heavy equipment was allowed for use d1rect1y in contact with the geomembranes

Additional calculations were performed to estimate the ability of the leachate riser plpe to withstand the
static and dynamic loading imposed by. lightweight construction equipment riding on the gravel layer
(HNF 1997). Those calculatlons demonstrated that the pipe could buckie under the dynamw loading of

()
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small construction equipment; therefore, the pipe was avoided by equipment during spreadmg of the
drainage gravel.

Installation of synthetic lining materials proceeded only when winds were less than 24 kilometers per
hour, and not during precipitation. The minimum ambient air temperature for unfolding or unrolling the
high-density polyethylene sheets was -10 C, and a minimum temperature of 0 C was required for seaming
the high-density polyethylene sheets. Between shifts, geomembranes and geotextile were anchored with
sandbags to prevent lifting by wind. Calculations were performed to deterniine the appropriate spacing of
sandbags on the geomembrane to resist lifting caused by 130 kilometer per hour winds (HNF 1997). All
of the synthetic components contain UV light inhibitors and no impairment of performance is anticipated
from the short-term UV light exposure during construction. Section 4.5.2.4 provides further detail on
exposure prevention.

During laying of the soil/bentonite layer and the overlying geomembrane, moisture content of the

admixture was monitored and adjusted to ensure optimum compactmn and fo avmd development of
cracks.

4.5.2.1.3 Static and Dynamic Loads and Stresses from the Maximum Quantity of Waste

When a LERF basin is full, liquid depth is approximaiely 6.4 meters. Static load on the primary liner is
roughly 6,400 kilograms per square meter. Load on the secondary liner is slightly higher because of the
weight of the gravel drainage layer, Assuming a density of 805 kilograms per square meter for the
drainage gravel [conservative estimate based on specific gravity of 2.65 (Ambrose 1988)], the secondary

high-density polyethylene liner carries approxmmxely 7,200 kﬁograms per square meter when a basinis
full.

Side slope liner stresses were calculated for each of the layers in the basin sidewalls and for the pipe.
trench on the northwest comer of each basin (HNF 1997). Results of these calculations indicate factors of

safety against shear were 1.5 or greater for the primary geomembrane, geotextile, geonet, and secondary
geomembrane,

Because the LERF is not located in an area of seismic concern, as identified in Appendix VIof

40 CFR 264 and WAC 173-303-282(6)(a)(1), discussion and calculation of Potentlal seismic evens are
not required.

4.5.2.1.4 Stresses Resulting from Settiement, Subsidence, or Uplift

Uplifi stresses from natural sources are expected to have negligible impact on the liner. Groundwater lies
approximately 62 meters below the LERF, average annual precipitation is only 16 centimeters, and the
average ¢ unsaturated permeability of the soils near the basin bottoms is high, ranging from about

5.5 x 10* centimeters per second to about 1 centimeter per second (Chen-Northern 1991b). Therefore, no
hydrostatic uplift forces are expected to develop in the soil underneath the basins, In addition, the soil -
under the basins consists primarily of gravel and sand, and contains few or no organic constituents.
Therefore, uplift caused by gas production from organic degradation is not anticipated.

Based on the df:31gn of the soil-bentonite liner, no structural uplift stresses are present within the lining
system (Chen—Northem 1991b). :

Reglonal subsidence is not anticipated because neither petroleum nor extractable econornic minerals are
present in the strata underlying the LERF basins, nor is karst (erosive limestone) topography present. -
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Dike soils and soil/bentonite layers were compacted thoroughly and proof-rolled during construction. TN
Calculation of seftlement potential showed that combined settlement for the foundation and soil/bentonite ‘
Jayer is expected to be about 2.7 centimeters. Settlement impact on the liner and basin stablhty is
expected to be minimal (Chen—Northern 1991b).

\ ]
'\\___,f/ .

4.5. 2.1'.5 Internal and External Pressure Gradients

Pressure gradlents across the liner system from groundwater are ant1c1pated to be negligible. The LERF
is about 62 meters above the seasonal high water table, which prevents buildup of water pressure below
the liner. The native gravel foundation materials of the LERF are relatively permeable and free draining.
The 2 percent stope of the secondary liner prevents the pooling of liquids on top of the secondary liner.
Finally, the fill rate of the basins is slow enough (average 190 liters per minute) that the load of the liquid
waste on the pnmary liner is graduaﬂy and evenly dlstnbuted

To prevent the bmidup of gas between the Imers each basin is equlpped with 21 vents in‘the pnma:ry
geomembrane that allow the reduction of any excess gas pressure. Gas passing through these vents exit
through a single pipe that penetrates the anchor wall into a carbon adsorption filter. This filter extracts
nearly all of the organic.compounds, ensuring that emissions to the air from the basins are not toxic.

4.5.2.2 Liner System Locatlen Relative to High-Water Table

The lewest pomt of each LERF basin is the northwest corner of the sump, where the typieal subgrade

elevation is 175 meters above mean sea level.” Based on data collected from the groundwater monitoring’

wells at the LERF site, the seasonal high-water table is located approximately 62 meters or more below o~
 the lowest point of the basins. This substantial thickness of unsaturated strata beneath the LERF provides oo
ample protection to the liner from hydrostatic pressure because of groundwater intrusion into the e
soil/bentonite layer. Further discussion of the unsaturated zone and site hyd:rogeology is provlded in

Attachment 34, Chapter 5.0.

.5.2.3 Lmer System Foundation

Foundation materials are primarily gravels and cobbles with some sand and silt. The native soils onsite
are derived from unconsolidated Holocene sediments. These sediments are fluvial and glaciofluvial sands
and gravels deposited during the most recent glacial and postglacial event. Grain-size distributions and '
shape analyses of the sediments indicate that deposition occurred in a high-energy envuonment (Chen-
Northern 1990). : T

Analysis of five soil borings from the LERF site was:conducted to characterize the natural foundation -
materials and to determine the suitability of onsite soils for construction of the impoundment dikes and
determine eptlmal design factors. Well-graded gravel containing varying amounts of silt, sand, and
cobbles comprises the layer in which the basins were excavated. This gravel layer extends to depths of
10 to 11 meters below land surface (Chen-Northern 1990). The basins are constructed directly on the
subgrade. Excavated soils were screened to remove oversize cobbles (greater than 15 centimeters in the
largest dimension) and used to construct the dikes. .

Settlement potential of the foundation material and soil/bentonite layer was found to be low. ‘The

foundation is comprised of undisturbed native soils. The bottom of the basin excavation lies within the _
well-graded gravel layer, and is dense to very dense. Below the gravel is a layer of dense to very dense SN
poorly graded and well-graded sand. Scttlement was calculated for the gravel foundation soils and for the -
* soil/bentonite layer, under the condition of hydrostatic loading from 6.4 meters of fluid depth. T he -

combined settiement for the soils and the soil/bentonite layer is estimated to be about 2.7 centimeters.

This amount of settlement is expected to have minimal impact on overall liner or basin stability (Chen-
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Northern 1991b). Settlement calculations are provided in Caleulations for Liquid Eﬁ?uenr Retentzon
Facility Part B Permzt Application (HNF 1997).

The load beanng capacity of the foundation material, based on the soil analys:s discussed previously, is
estimated at about 48,800 kilograms per square meter {maximum advisable presumptive bearing capacity
(Hough 1969)]. Anticipaied static and dynamic loading from 2 full basin is estimated to be less than -
9,000 kllograms per square meter (Sectmn 4. S 2.1. 3) winch provides an ample factor of safety.

When the basins are empty, excess hydmstauc pressure in the foundation materials under the Imer system
theoretically could result in uplift and damage. However, because the native soil forming the foundations
is unsaturated and relatively permeable, and because the water table is located at a considerable depth
beneath the basins, any infiltration of surface water at the edge of the basin is expected to travel
predommantiy downward and away from the basins, rather than collecting under the excavation itself.

No gas is expccted in the foundatmn because gas-generating orgamc materials are not present

Subsidence of undtsmrbed foundatmn materials is generally the result of fluid extraction (water or
petrcleum), mining, or karst topography. Neither petroleum, mineral resources, nor karst are believed to
be present in the sediments overlying the Columbia River basalts. Potential groundwater resources do
exist below the LERF. Even if these sediments were to consolidate from fluid withdrawal, their depth
most hkely would produce a broad, gently sloping area of subsidence that would not cause significant
strains in the LERF liner sysiem. Consequently, the potential for subsidence related failures are expected

“to be negligible.

Borings at the LERF site, and extensive additional borings in the 200 East Area, have not identified any
significant quantities of soluble materials in the foundation soil or underlying sediments (Last et al 1989).
Consequenﬂy, the potential for sinkholes is considered neghgxbie

4.5.2.4 Liner System Exposure Prevention

‘Both primary and secondary geomembranes and the floating cover are stabilized with carbon black to

prevent degradation from UV light. Furthermore, none of the liner layers experience long-term exposure
to the elements. During construction, thin polyethylene sheeting was used to maintain optimum moisture
content and provide protection from the wind for the soil/bentonite layer until the secondary
geomembrane was laid in place. The secondary geomembrane was covered by the geonet and geotextﬂe
as soon as quality control testing was complete. Once the geotextile layer was completed, drainage
material immediately was placed over the geotextile. The final (upper) geotextile layer was placed over
the drainage gravel and immediately covered by the bentonite carpet liner, Tl:us was covered .
immediately, in turn, by the primary high-density polyethylene liner.

Both high-density polyethylene liners, geotextile layers, and geonst are anchored permanently to 2
concrete wall at the top of the basin berm. During construction, liners were held in place with many
sandbags on both the basin bottoms and side slopes to prevent wind from lifting and damaging the
materials. Calculations were performed to determine the amount of fluid needed in a basin to prevent
wind 1ift damage to the primary geomembranc. Approxzmatei}, 15 to 20 centimeters of solution are kept
in each basin to minimize the potential for uplifting the primary liner (HINF 1997).

The entire lining system is covered by a very low-density polyethylene floating cover that is bolted to the '
concrete anchor wall. The floating cover prevents evaporation and intrusion from dust, precipitation, '
vegetation, animals, and birds. A patented tensioning system is employed to prevent wind from lifting the
cover and autornatically accommodate changes in liquid level in the basins. . The cover tension
mechanism consists of a cable running from the flexible geosynthetic cover over a pulley on the tension
tower (located on the concrete anchor wall) to a dead man anchor. These anchors (blocks) simply hang .
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from the cables on the exterior s1de of the tension towers. The anchor wall also provxdes for sohd
attachment of the liner layers and the cover, using a 6.4-millimeter batten and neoprene gasket to bolt the
layers to the concrete wall, effectively sealing the basin from the intrusion of light, prempltatlon and
airborne dust (Figure 4. 16) '

Eaa
w

The floating cover, made of very low-density polyethylene with UV light inhibitors, is not anticipated to
experience unacceptable degradation during the service life of the LERF. The very low-density
polyethylene material contains carbon black for UV light protection, anti-oxidants to prevent heat .
degradation, and seaming enhancers to improve its ability to be welded. A typical manufacturer's limited
warranty for weathering of very low-density polyethylene products is 20 years (Poly America, undated)
This provides a margm of safety for the anticipated medium-term use of the LERF for aqueous waste
storage.

The upper 3.4 to 4.6 meters of the sidewall liner also could experience stresses in response to temperature
changes. Accommodation of thermal influences for the LERF geosynthetic layers is affected by inclusion
of sufficient slack as the liners were installed. Calculations demonstrate that approximately

67 centimeters of slack is required in the long basin bottom dimension, 46 centimeters across the basin,
and 34 centimeters from the bottom of the basin to the top of the basin wall (HNF 1997).

Thermal stresses also are experienced by the floating cover. Aswith the geomenibranes, sufficient slack
was included in the design to accommeodate thermal contraction and expansion.

4.5.2.4.1 Liner Repairs During Operations

Shouid repair of a basin liner be required while the basin is in operation, the basin contents will be _ j’fﬁ\ ;
transferred to the ETF or another available basin. After the liner around the leaking section is cleaned, RN
repairs to the geomembrane will be made by the application of a piece of high-density polyethylene

sheeting, sufficient in size to extend approximately 8 to 15 centimeters beyond the damaged area, or as

recommended by the vendor. A round or oval patch will be installed using the same type of equipment

and criteria used for the initial field installations. .

4.5.2.4.2 Control of Air Emissions

The floating covers limit evaporation of aqueous waste and releases of volatile organic compounds into
the atmosphere. To accommodate volumetric changes in the air between the fluid in the basin and the
cover, and to avoid problems related to 'sealing' the basins too tightly, each basin is equipped with a
carbon filter breather vent system. Any air escaping from the basins must pass through this vent,
consisting of a pipe that penetrates the anchor wall and extends into a carbon adsomption filter unit.

4.5.2.5 Liner Coverage

The liner system covers all of the ground surface that underlies the retention basins. The primary'lin.er -
extends up the side slopes fo a concrete anchor wall at the top of the dike encircling the entire basin
(Figure 4.16).

4.5.3 ‘Prevention of Overtopping

Overtopping prevention is accomplished through administrative controls and iiquid—level-'instrumentétion BN
installed in each basin. The instrumentation includes local liquid-level indication as well as remote A

indication at the ETF. Before an agueous waste is transferred into a basin, administrative controls are
implemented to ensure overiopping will not occur during the transfer. The volume of feed to be
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transferred is compared to the available volume in the receiving basin. The transfer is not initiated unless
there is sufficient volume available in the receiving basin or a cut-off level is estabhshed The transfer
into the basin would be stopped when this cut-off level is reached.

In the event of a 100-year, 24-hour storm event, prec:tplta’uon would accumulate on the basin covers.
Through the self-tensioning design of the basin covers and maintenance of adequate freeboard, all

accumulated precipitation would be contained on the covers and none would flow over the dikes or
- anchor walls. The 100-year, 24-hour storm is expected to deliver 5.3 centimeters of rain or approximately
- 61 centimeters of snow. Cover specifications include the requirement that the covers be able to withstand

the load from this amount of prempltatmn Because the cover floats on the surface of the fluid in the
basin, the fluid itself provides the primary support for the welght of the accumulated precipitation,
Through the cover self-tensioning mechanism, there is ample 'give' to accommodate the overlying load
without overstressing the anchor and attachment points.

Rainwater and snow evaporate readily from the cover, particularly in the arid Hanford Facility climate,
where evaporation rates exceed precipitation rates for most months of the year. The black color of the
cover further enhances evaporation. Thus, the floating cover prevents the infrusion of prec1p1tat10n into
the basin and provides for evaporatlon of accumulated rain or snow.

.5 3.1 Freeboard

Under current operatmg conditions, 0.61 meter of freeboard is maintained at each LERF basin, whwh
corresponds to an operating level of 6.8 meters, or 29.5 million liters.

4.5.3.2 Immediate Flow Shutoff

The mechanism for transferring aqueous waste is either through pump transfers with on/off switches or
through gravity transfers with isolation valves. These methods provide positive ability to shut off
transfers immediately in the event of overlopping. Overtopping a basin during a transfer is very unlikely
because the low flow rate into the basin provides long response times. At a flow rate of 284 liters per
mitute, approximately 11 days would be required to fill a LERF basin from the 6.8-meter operating level
(i.e:, 0.61 meter of freeboard) to maximum capacity of 34 million liters (i.e., the 7.4-meter level).

4.5.3.3 Outﬂow Destination

Aqueous waste in the LERF is transferred routinely to ETF for treatment, However, should itbe
necessary to immediately empty a basin, the aqueous waste either would be transferred to the ETF for -
treatment or transferred to another basin (or basins), whichever is faster. If the waste is transferred to
another LERF basin, the single pump for normal operation can be removed, and four submersible pumps
can be installed using an emergency pump manifold. This portable piping and pumping system is capable
of pumping 2,700 liters per minute. Not mciudmg set-up time, it would take approxunately 7.6 days to
pump the contents of a full basin at this pumping rate.

4.5.4 Structural Integnty of Dikes

The structural integrity of the dikes was certified attestmg to the structural mtegnty of the dlkes signed
by a qualified, registered professmnal engineer.
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4.5.4.1 Dike Design, Constructidn, and Maintenance I -

xﬂ‘)}

The dikes of the LERF are constructed of onsite native soils, generally consisting of cobbles and gravels.
Well-graded mixtures were specified, with cobbles up to 15 centimeters in the largest dimension, but not
constituting more than 20 percent of the volume of the fill. The dikes are designed witha 3:1 (3 units
horizontal to 1 unit vertical} slope on the basin side, and 2.25:1 on the exterior side. The dikes are
appromately 8.2 meters high from-the bottom of the basm and 3 meters above grade.

Calculations were performed to venfy the structural integrity of the dikes (HNF 1997). The calculations -
demonstrate that the structural sttength of the dikes is such that, without dependence on any lining

_system, the sides of the basins can withstand the pressure exerted by the maximum allowable quantity of

fluid in the impoundment. - The dikes haw_:_ a factor of _safety greater than 2.5 against failure by sliding.
4542 Dike Stability and Protection | |

In the following paragraphs various aspects of stabﬂxty for the LERF dlkes and the concrete anchor wail :
are presented, including slope failure, hydrostauc pressure and pmtectlon from the environment. '

Failure in Dike/Impoundment Cut Slopes A slope stability analy51s was performed to determine the
factor of safety against slope failure. The computer program 'PCSTABLS' from Purdue University, using
the modified Janbu Method, was employed to evaluate slope stability under both static and seismic
loading cases. One hundred surfaces per run were genemted and analyzed. The assumpuons uscd were
as follows (Chen-Northern 1991b): F :

» Weight of gravel: 2,160 kilograms per cubic meter
+  Maximum dry density of gravel: 2,315 kilograms per cubic meter : o o P
+  Mohr-Coulomb shear strength angle for gravel: minimum 33 degrees - S
+  Weight of soil/bentonite: 1,600 kilograms per cubic meter : : :

+  Mohr-Coulomb shear strength angle for soﬂ/bentomte minimum 3¢ deg:rees

» Slope: 3 horizontal: 1 vertical -~

»  No fluid in impoundment (worst case for stability)

« - Soils at in-piace moisture (not saturatedconditions).

Results of the static stability analysxs showed that the dike slopes were stable w1th a minimum factor of
safety of 1.77 (Chen-Northern 1991b).

The standard borizontal acceleration required in the Hanford Plant Standards, "Standard Architectural-
Civil Design Criteria, Design Loads for Facilities” (DOE-RL 1988), for structures on the Hanford Site is
0.12 g. Adequate factors of safety for cut slopes in units of this type generally are considered 1.5 for
static conditions and 1.1 for dynamic stability (Golder 1989). Results of the stability analysxs showed that
the LERF basin slopes were stable under horizontal accelerations.of 0.10-and 0.15 g, with minimum
factors of safety of 1.32 and 1.17, respectively (Chen-Northern 1991b). Printouts from the PCSTABLS
program are provided in Calculations for Liquid Effluent Retention Fac:lzty Part B Permit Appizcatwn :

(HNF 1997).

Hydroestatic Pressare. Failure of the dikes due to buildup of hydrostat:c pressure, caused by failure of

the leachate system or liners, is very unlikely. The liner system is constructed with two essentially

impermeable layers consisting of a synthetic layer overlying a soil layer with low-hydraulic conductivity.

It would require a catastrophic failure of both liners to cause hydrostatic pressures that could endanger P
dike integrity. Routine inspections of the leachate detection system, indicating quantities of leachate )
removed from the basins, provide an early warning of leakage or operational problems that could lead to
excessive hydrostatic pressure. A significant precipitation event (e.g., a 100-year, 24-hour storm) will not
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create a hydrostatic problem because the interior sidewalls of the basins are'covered completely by the
liners. The covers can accommodate this volume of precipitation without overtopping the dike

(Section 4.5.3), and the coarse nature of the dike and foundation materials on the exterior walls prowdcs
for rapid dramage of precipitation away from the basins. :

Protection from Rnot Systems. Rlsk to structural mtegnty of the dikes because of penetrating root
systems 1s minimal. Excavation and construction removed all vegetation on and around the-
impoundments, and native plants (such as sagebrush) grow very slowly. The large grain size of the
cobbles and gravel used as dike construction material do not provide an advantageous germination -
medium for native plants. Should plants with extending roots become apparent on the dike walls, the
plants will be controlled with appropriate hérbicide application.

'Protection from Burrowing Mammals. The cobble size materials that make up the dike construction

material and the exposed nature of the dike sidewalls do not offer an advantageous habitat for burrowing
mammals. Lack of vegetation on the LERF site discourages foraging. The risk to structural integrity of

the dikes from burrowing mammals is therefore minimal. Periedic visual inspections of the dikes provide
~ observations of any animals present. Should burrowing mammals be noted onsite, appropriaie pest

control methods such as trapping or application of rodenticides will be employed.

Protective Cover. Approximately 7.6 centimeters of crushed gravel serve as the cover of the exterior
dike walts. This coarse material is inherently resistant to the effect of wind because of its large grain size.
Total annual precipitation is low (16 centimeters) and a significant storm event (e.g., a 100-year, 24-hour
storm) could result in about 5.3 centimeters of precipitation in a 24-hour period. The absorbent capacity
of the soil exceeds this precipitation rate; therefore, the impact of wind and precipitation run-on to the
exterior dike walls will be minimal.

4.55 Piping Systems

Aqueous waste from the 242-A Evaporator is transferred fo the LERF using a puxﬁp located in the
242-A Evaporator and approximately 1,500 meters of pipe, consisting of a 3-inch carrier pipe within a

' 6-inch outer containment pipeline. Flow thmugh the pump is controlled through 2 Valve at flow rates

from 150 to 300 liters per minute..

The pipeline exits the 242-A Evaporator below grade and remains below grade at a minimum 1.2-meter
depth for freeze protection, until the pipeline emerges at the LERF catch basin, at the comner of each
basin. All piping at the catch basin that is less than 1.2 meters below grade is wrappeci with electnc heat -
tracing tape and insulated for protection from freezing.

The transfer line from the 242-A Evaporator is centrifiigally cast, fiberglass-reinforced epoxy thermoset
resin pressure pipe fabricated to meet the requirements of ASME D2997 (ASME 1984). The 3-inch
carrier piping is centered and supported within 6-inch containment piping. Pipe supports are fabricated of
the same material as the pxpe and meet the strength reqmrements of ANSI B31.3 (ANSI 1987) for dead
weight, thermal, and selsmlc loads. '

A catch basin is provided at the northwest corner of each basin where piping extends from the basin to
allow for basin-to-basin and basin-to-ETF liquid transfers. Drawings H-2-88766, sheets 1 through 4,

prowde schematic diagrams of the piping system at LERF. Drawing H-2-79604 provides details of the
piping from the 242-A Evaporator to LERF.
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4.5.5.1 Secondary Contamment System for Plpmg = S o L o T

The 6-inch containment piping encases the 3-inch catrier pipe from the 242-A Evaporator to the LERF.
All of the piping and fittings that are not directly over a caich basin or a basin liner are of this pipe-
within-a-pipe construction. A catch basin is provided at the northwest corner of each basin where the
inlet pipes, leachate risers, and transfer pipe risers emerge from the basin. The catch basin consists of a
20-centimeter-thick concrete pad at the'top of the dike. The perimeter of the catch basin has a 20-
centimeter-high curb, and the concrete is coated with a chemical resistant epoxy sealant. The concrete
pad is sleped so that any leaks or spills from the piping or pipe connections will drain into the basin. The.
catch basin provides an access point for inspecting, servicing, and operating various systems such as
transfer valving, leachate level instrumentation and leachate pump. Drawing H—2-79593 provides a
schematic dlagram of the catch basins. .

4.3. 5.2 Leak Detectmn System |

Smgle-pomt electronic leak detectmn elemen‘ts are mstailed a}ong the transfer line at 305-mster mtcrvais
The leak detection elements are located in the bottom of specially designed test risers. Bach sensor
element employs a conductivity sensor, which is connected to a cable leading back to the 242-A -
Evaporator control room. If a leak develops in the carrier pipe, fluid will travel down the exterior surface
of the carrier pipe or the interior of the containment pipe. As moisture contacts a sensor unit, the alarm
sounds in the BETF control room and the zone of the leak is indicated on the digital display. The pump
located in the 242-A Evaporator is shut down, stopping the flow of aqueous waste through the transfer
line. - A low-volume air purge of the annulus between the carrier pipe and the containment pipe is
provided to prevent condensation buildup-and minimize false alarms by the leak detection elements.

Leaks into the catch basins dram back to the basin thmugh a 5.1-centimeter dram on the floor of the catch
basin. .

4.5 5.3 Certification

Although an mtegnty assessment is not reqmred for plpmg assoctated with surface 1mpoundments,
assessment of the transfer liner was performed, including a hydrostatic leak/pressure test at

10.5 kilograms per square centimeter gauge. A staferient by an mdepcndent qualified, registered
professional engineer attesting to the integrity of the piping system is included in /nfegrity dssessment
Report for the 242-4 Evaporator/LERF Waste Transfer Piping, Project W105 (WHC 1993), along with
the results of the leak/pressure test.

456 Double Lmer and Leak Detectmn, Collectmn, and Removal System

The doubie-liner system for LERF is discussed in Sectwn 452, The teachate detectmn collection, and
removal system (Figures 4.18 and 4.19) was designed and constructed to remove leachate that might -
permeaté the primary liner. System components for each basin include: .

»  30.5-centimeter layer of drainage gravel below the primary liner at the bottom of the basin
»  Geonet below the pn'mary liner on the sidewalls to direct leachate to the gravel layer

+ 3.0-meter by 1.8-meter by 0.30-meter-deep leachate collection sump consisting of a 25 millimeter c
high-density polyethylene flat stock, geotextile to trap large particles in the leachate, and 1 5o _ PN
millimeter high-density polyethylene rub sheet set on the secondary liner - N

+ 10-inch and 4-inch perforated leachate high-density polyethylene riser pipes from the leachate
.collection sump 1o the catch basin northwest of the basin

Attachment 344,38
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« Leachate collection sump level instrumentation installed in the 4-inch riser

+ Level sensors, submersible leachate pump, and 1.5-inch ﬁberglass-remforced EPOXY thennoset resin
pressure piping installed in the 10-inch riser

« Piping at the catch basin to route the leachate through 1.5-inch h1gh-den31ty polyethylene p1pe back to
the basins.

The bottom of the basins has a two percent slope to allow gravity flow of ieachate to the leachate
collection sump. This exceeds the minimum of 1 percent slope required by WAC 173-303- 6500) for new

. surface impoundments. Matenal spec1ﬁcat10ns for the leachate collection system are gwen in

Section 4.5.2.1.1.

Calculations demonstrate that fluid from a small hole (2 millimeter) (EPA 1989, p. 122) at the furthest
end of the basin, under a low head situation, would travel to the sump in less than 24 hours (HNF 1997).
Additional calculations indicate the capacity of the pump to remove leachate is sufficient to allow time to
readily identify a leak and activate emergency procedures (HNF 1997).

Automated controls maintain the fluid level in each leachate sump below 33 centimeters to prevent
significant liquid backup into the drainage layer. The leachate pump is activated when the liquid level in

‘the sump reaches about 28 centimeters, and is shut off when the sump liquid level reaches about

18 centimeters. This operation prevents the leachate pump from cycling with no fluid, which could
damage the pump. Liquid level control is accomplished with conductivity probes that trigger relays
selected specifically.for application to submersible pumps and leachate fluids. A flowmeter/totalizer on
the leachate return pipe measures fluid volumes pumped and pumping rate from the leachate collection
sumps, and indicates volume and flow rate on local readouts. Other instrumentation provided is real-time
continuous level monitoring with a readout at the catch basin and the 242-A Evaporator control room. A
sampling port is provided in the leachate piping system at the catch basin. Leak detection is provided
through inspections of the leachate flow totalizer readmgs For more information on inspections, refcr to-
Attachment 34, Chapter 6.0. :

The stainless steel leachate pump is designed to deliver 110 liters per minute. The leachate pump returns

draw liquid from the sump via 1.5-inch pipe and dlscharges into the basin through 1.5-inch hlgh density
polyethylene pipe.

4.5.7 Construction Quality Assurance

The construction qué.lity assurance plan and complete report of construction quality assurance inspection
and testing results are provided in 242-4 Evaporator Interim Retention Basin Construction Quality .

Assurance Plan (KEH 1991). A general descnptlon of construction quality assurance procedures is
outlined in the foﬂomng paragraphs.

For exoavation of the basins and construction of the dikes, regular inspections were conducted to ensure
compliance with procedures and drawings, and compaction tests were performed on the dike soils.

For the soil/bentonite layer, test fills were first conducted in accordance with EPA guidance to
demonstrate compaction procedures and to confirm compaction and permeability requirements can be
met. The ratio of bentonite to soil and moisture content was monitored; lifts did not exceed

15 centimeters before compaction, and specific compaction procedures were followed. Laboratory and
field tests of soil properties were performed for each iift and for the completed test fill. The same suite of
tests was conducted for each 1ift during the laying of the soil/bentonite admixture in the basins.
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‘Geotextiles and geomembranes were laid in accordance with detailed procedures and quality assurance

programs provided by the manufacturers and installers. These included destructive and nondestmctlve
tests on the geomembrane seams, and documentation of field test results and Tepairs.

4.5.8 Proposed Action Leakage Rate and Response Action Plan

An action leakage rate limit is established where action must be taken due to excessive leakage from the
primary liner. The action leak rate is based on the maximum design flow rate the leak detection system
can remove without the fiuid head on the bottom liner exceeding 30 centimeters. The limiting factor in
the leachate removal rate is the hydraulic conductivity of the drainage gravel. An action leakage rate

(also called the rapid or large leak rate) of 20,000 liters per hectare per day was calculated for each basin
(WHC 1992b)

- When it is-determined that the action leakage rate has been exéeeded, the response action plan will follow '

the actions in WAC 173-303-650(11){b) and (c), which includes notification of Ecology in writing -
within 7 days, assessing possible causes of the leak, and detenmnmg whether waste recelpt should be
curtailed and/or the basin emptied.

4 5.9 Dike Structural Integmty Engineering’ Certlficatmn

The structural mtegnty of the dikes was certified attestmg to the structural integrity of the dikes, s1gned

by a qualified, registered professmnai engineer:

4.5.10 Management of Igmtable, Reactme, or Incompaﬁble ‘Wastes

Although 1gn1tab1e or reactive aqueous waste might be received in small quantities at LERF, such
aqueous waste is mixed with dilute solutions in the basins, removing the ignitable or reactive
characteristics. For compatibility requirements with the LERF liner, refer to the waste analysis plan.
Attachment 34, Attachment 34, Chapter 3.0.

46 ~ AIR EMISSIONS CONTROL

* This section addresses the ETF requirements of Air Emission Standards for Process Vents, under

40 CFR 264, Subpart AA (incorporaied by reference in WAC 173-303-690) and Subpart CC. The
requirements of 40 CFR 264, Subpart BB (WAC 173-303-691) is not applicable because aqueous waste
with 10 percent or greater organic concentration would not be acceptable for processing at the ETF.

4.6.1 Applicability of Subpart AA Standards

The ETF evaporator @ and thin film dryer perform operatlons that specifically require evaluatlon for
applicability of WAC 173-303-690. Aqueous waste in these units routinely contains greater than 10 parts
per million concentrations of organic compounds and are, therefore, subject to air emission requirements
under WAC 173-303-690. Organic emissions from all affected process vents on the Hanford Facility
must be less than 1.4 kllograms per hour and 2.8 megagrams per year, or control devices must be instalied
to reduce orgamc emlssaons by 95 percent -

The vessel off gas system prowdes a process vent system. This system provides a shght vacuum on the

ETF process vessels and tanks (refer to Section 4.2.5.2). Two vessel vent header pipes combine and enter -

the vessel off gas system filter unit consisting of a demister, electric heater, prefilter, high-efficiency _
partwulate air filters, activated carbon absorber, and two exhaust fans (one fan in service while the other
is backup). The vessel off gas system filter unit is located in the high-efficiency particulate air filter room

. Attachment 34.4.40
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west of the process area. The vessel off gas system exhaust discharges into the larger building ventilation
system, with the exhaust fans and stack located outside and immediately west of the ETF. The exhaust
stack discharge pomt is 15.5 meters above ground level.

The annual average flow rate for the ETF stack (which is the combined vessel off gas and building
exhaust flow rates) is 220 cubic meters per minute with a total annual flow of approximately

1.2 E+08 cubic meters. During waste processing, the alrﬂow through just the vessel off gas system is
about 23 standard cubic meters per minute.

Organic emissions occur durmg waste processing, which occurs less than 310 days each year
(i.e., 85 percent operating efficiency). This operating efficiency represents the maximum annual
operatmg time for the ETF, as shutdowns are required during the year for planned maintenance outages

~ and for reconfiguring the ETF to accommodate different aqueous waste.

4.62 Process Vents - Demonstrating Compliance

This section outlines how the ETF complies with the requirements and includes a discussion of the basis
for meeting the organic emissions limits, calculations demonstrating compliance, and conditions for
reevaluation. '

4.6.2 1 Basis for Meetmg Limits/Reductions

The 242-A Evaporator and the 200 Area ETF are cutrently the only operating TSD umts that contnbute to
the Hanford Facility volatile organic emissions under 40 CFR 264, Subpart AA. The combined release
rate is currently well below the threshold of 1.4 kilograms per hour or 2,800 kilograms per year of volatile

organic compounds. As a result, the ETF meets these standards without the use of air pollution control
devices.

The amount of organic emissions could change as waste streams are changed, or TSD units are brought
online or are deactivated. The organic air emissions summation will be re-evaluated periodically as
condition warrants. Operations of the TSD units operating under 40 CFR 264, Subpart AA, will be
controlled to maintain Hanford Facility emissions below the threshold limits or pollution control device(s)
will be added, as necessary, to achieve the reduction standards specified under 40 CFR 264, Subpart AA.

4.62.2 Demeonstrating Compliance

Calculations to determine organic emissions are performed using the following assumptions:
. Maximum flow rate from LERF to ETF is 568 liters per minute. = |
» Emissions of organics from tanks and vessels 'upstream- of the UV/OX process are determined from

flow and transfer rates given in Clean Air Act Requirements, WAC 173-400, As-built Documentation,

Project C-018H, 242-A Evaporator/PUREX Plant Process Condensate Treatment Facrhty
(Adtechs 1995).

« UV/OX reaction rate constants and residence times are used to determine the amount of organics,
which are destroyed in the UV/OX process. These constants are given in 200 4rea Effluent
Treatment Facility Delisting Petition (DOE/RL 1992).

« Al organic compounds that are not destroyed in the UV/OX process are assumed to be emitted from
the tanks and vessels info the vessel off gas system.

+  No credit fof removal of organic compounds in the vessel off gas system carbon absorber unit is
taken. The activated carbon absorbers are used if required to reduce organic emissions.
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T he calcuiation to determine organic emissions consists of the foliowing steps: - e

1. Determme the quantity of organics emitted from the tanks or Vossels upstream of the U‘WOX process, ' N
using transfer rate values '

2. Determine the concentration of organics in the waste after the UV/OX process using UV/OX reaction

rates and residence times. If the ETF is configured such that the UV/OX process is not used, a,
residence time of zero is used in the calculations (i.e., none of the organics are destroyed)

3. Assuming all the remaining organics are emitted, determine the rate which the organics are emitted

using the feed flow rate and the concentrations of organics after the UV/OX process

“4. 'The amount of organics emitted from the vessel off gas systcm is the sum of the amount calculated in

steps 1 and 3.

The organic emission rates and quantity of organics emitted during processing are determined using these |
calculations and are included in the ETF operating record.

4.6.2.3 Reevaluating Compliance with S.ubpart- AA Standards

Calculations to determine compliance with Subpart AA will be reviewed when any of the foilowing
conditions occur at the ETF:

» Changes in the maximum feed rate to the ETF (ie., greater than the 568 liters per minute flow rate) '

+ Changes in the configuration or operation of the ETF that would medify the assumptions gwen in
Section 4 6.2.2 (e.g., taking credit for the carbon absorbers as a control device) .

o Annmual operatmg time exceeds 310 days.

P

4.6.3 Applicability of Subpart CC Standards

The air emission standards of 40 CFR 264, Subpart CC apply to tank, surface impoundment, and
container storage units that manage wastes with average volatile organic concentrations equal to or
exceeding 500 parts per million by weight, based on the hazardous waste composition at the point of
origination (61 FR'59972). However, TSD units that are used solely for management of mixed waste are
exempt. Mixed waste is managed at the ETF and LERF and dangerous waste could be treated and stored
at these TSD wunits.

TSD owner/operators are not requn'ed to determine the concentration of volatile orgamc compounds ina

‘hazardous waste if the wastes are placed in waste management units that employ air emission controls

that comply with the Subpart CC standards. Therefore, the approach to Subpart CC compliance at the
ETF and LERF is to demonstrate that the ETF and LERF meet the Subpart cC control standards
(40 CFR 264.1084 - 264. 1086)

4.6.3.1 Demonstratmg Comphance with Subpart CC for Tanks

Since the ETF tanks already have prooeos vents regulated under 40 CFR 264, Subpart AA

- (WAC 173-303-690), they are exempt from Subpart CC [40 CFR 264.1080(b)(8)].

4.6.3.2 Demonstrating Compliance with Subpart CC for Containers ‘ o~

o

4
\
RN

Container Level 1 and Level 2 standards are met at the ETF by managing all dangerous and/or mjxed
wastes in U.S. Department of Transportation containers [40 CFR 264.1086()]. Level 1 containers are
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those that store more than 0.1 cubic meters and less than or equal to 0.46 cubic meters. Level 2
containers are used to store more than 0.46 cubic meters of waste, which are in "light materia! service".
Light matetial service is defined where a waste in the container has one or more organic constituents
with a vapor pressure greater than 0.3 kilopascals at 20 C, and the total concentration of such
constituents is greater than or equal to 20 percent by weight.

The monitoring req_uirernen_té for Level 1 and Level 2 containers include a visual inspection when the
container is received at the ETF and when the waste is initially placed in the container. Additionally, at -

~ least once every 12 months when stored onsite for 1 year or more, these containers must be inspected.

If compliant containers are not used at the ETF, alternate container management practices are used that
coraply with the Level 1 standards. Specifically, the Level 1 standards allow for a "container equipped
with a cover and closure devices that form a continuous barrier over the container openings such that
when the cover and closure devices are secured in the closed position there are no visible holes, gaps, or
other open spaces into the interior of the container. The cover may be a separate cover installed on the
container...or may be an integral part of the container structural design..." [40 CFR 264.1086(c)(1){ii)].
An organic-vapor-suppressing barrier, such as foam, may also be used [40 CFR 264.1086(c)(1)(iid)].
Section 4.3 provides detail on container management practices at the ETF.,

Container Level 3 stendaids apply when a container is used for the “treatment of a hazardous waste by-a: ‘
waste stabilization process” [40 CFR 264.1086(2)]. Because treatment in contaipers using the
stabilization process is not provided at the ETF, these standards do not apply.

4.6.3.3 Demonstrating Compliance with Subpart CC for Surface Impoundments

The Subpart CC emission standards are met at LERF using a floating membrane cover that is constructed ‘
of very-low-density polyethylene that forms a continuous barrier over the entire surface area

[40 CFR 264.1085(c)]. This membrane has both organic permeability properties equivalent to a high-
density polyethylene cover and chemical/physical properties that maintain the material integrity for the

intended service life of the material. The additional requirements for the floating cover at the LERF have

been met (Section 4.5.2.4). -

47 ENGINEERING DRAWINGS

471 Liquid Efﬂuent Retention Facility

Drawings of the containment systems at the LERF are summarized in Table 4 1. Because the failure of
these containment systems at LERF could lead to the release of dangerous waste into the environment,
modifications that affect these containment systems will be submitied {o the Washington State
Department of Ecology, as a Class 1, 2, or 3 permit modification, as required by WAC 173-303-830.

Table 4.1. Liguid Effluent Retentieﬁ Facility Containment SyStem.

LERF System Drawing Number Drawing Title

Bottom Liner H-2-79590, Sheet 1. | Civil Plan, Sections and Details; Celi Basin Botiom Linier -
Top Liner H-2-79591, Sheet 1 | Civil Plan, Sections and Details; Cell Basin Botiom Liner
Catch Basin . H-2-79593, Sheet 1 | Civil Plan, Section and Details; Catch Basin

The drawings identified in Table 4.2 illustrate the piping and instrumentation configuration within LERF,
and of the transfer piping systems between the LERF and the 242-A Evaporatot. These drawings are
provided for general information and to demonstrate the adequacy of the design of the LERF as a surface
impoundment.
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Table 4.2. quuld Efﬂuent Retention Facrhty Plpmg and Instrumentatmn

LERF System Dramng-Number '<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>