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Class 1 Modification B : 1301-N Liquid Waste Disposal Facility
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FORM3 | \ ' _ L EPA/State L.D.. No.
= DANGERQUS WASTE PERMIT APPLICAT!ON w[al7]s] s NODDDOE
JR OFFICIAL USE ONLY '

Application | Date Received
Approved | (montl/ day / year)

LT

II. 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 Srst application you are subritting 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 ¥ this is
a revised application, enter your facility’s EPA/STATE 1.D. Number iz Section I above. '

A. TFirst Application (place an “X” below and provide the appropriate date)

1. Existing Facility (See instructions for
definition of “existing” facility. Complete item below.)

Conumnents

[ ]2. New Facility (Compléte item below.)

MO DAY YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide th
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 feft)
*The date construction of the Hanford Facility commenced

B. Revised Application (Place an “X” below and compiete Section I above) -
B4 1. Facility has an interim Status Permit - 2. Facility has a Final Permit

1. 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 needed, enter the codes(s) in the space provided. If a process will be used that is not inchuded in the Hst of codes below, then describe the
progess (including its design capacity) in the space provided on the (Section ITI-C).

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

1. Amount— Enter the amouni.

2. Unitof Measure — For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of measute used.
Only the units of measure that are Histed below should be used. '

PROCESS - PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR.
: ' PROCESS DESIGN CAPACITY

STORAGE: )

Container (parrel, drum, etc.) o . S0t Gallons or liters

Tank . _ 502 Gallons or liters

‘Waste pile ‘ 503 - - Cubic yards or cubic meters

Surface impoundment - S04 Gallons or liters _

: 306 Cubic yards or cubic meters®
DISPOSAL: ' -

Injection well . D30 Gallons or liters

Landfll : : D81 Acre-feet (the volume that would cover one acre

] . _ “to a Depth of one foot) of hectare-meter

ILand application . - D82 Agcres or hectares

Qcean disposal . ) ‘ D33 Gatlons per day o liters per day

Surface impoundment o ' . : Co ‘D84 Galtons- or liters
TREATMENT: ' _ .

Tanic TO1 Gallons per day or liters per day

Surface impoimdment ' T02 . Gallons per day or liters per day

Incinerator - . : T03 Tons per hour or metric tons per hour; gallons

_ per hour or liters per Houpe ="
‘Other (use for physical, chemical, thermal or biological treatfment » ‘ T04 ' Gallons per day or liters per day

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

Unit of Measure Unit of Measure Code Unit of Measure  Unit of Measure Code - Uit of Measure  Unit of Measure Code
Gallons ..o R ¢ Laters Per Day.cvceveceec vt v Acre-Feet ..ooeevvvnrrinnnna et e s A
FTINETS e e L Tons Pes HIOUT..oveerenieeie e eneceseemeren s D HeCtare-MEter v ovveeeceeeeeeeeerees e oo -..F
. bie Yards v Y Metric Tons Per Hour ..... W ACTES et rce e esreneens Conrrimesie s B
Cubic Meters il reerrrerriensreenr e C Gallons Per Hout .......ovvvveevvecei e E Hectares ... seeessieces e Q
Gallons Per Day ......ocoveveeeecee i U Liters Per HOUT oo cvr e H

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



Class 1 Modification : 1301-N Liquid Waste Disposal Faéility

August 2004 ' Rev. 7B, 08/2004, 2 of 8
II. PROCESS — CODES AND DESIGN CAPACITIES (continued) '

Example for Completing Section INI (shown in line numbers X-1 and X-2 below): A fac111ty has two storage tanks one tank can
* hold 200 galions 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 BN ' ‘B. process Design Capacity

L No. - |(from list above) 1. Amount (Specify) 2. Uit of Measure
E ) -(enter code) For Official Use Only
o [ s o 2 600 | G
o Ix2 |7 3 20 E
I D | s | 1 4,320,000 | u
2

s

Ok

| 5

s

-

N

o

C. Space for additional process codes or for describing other process (code "TG4"). For each process.entered here include design capacity.
: o .

| DEl1

The 1301-N Liquid Waste D1sposa1 Facility (LWDF) was used from 1963 to September 1985, The T.WDF received nﬂxed waste.
process and cooling waste water from N Reactor. The LWDF also received dangerous waste generated from Iaboratories, and may
have received waste from spills within the N Reactor Building, which were discharged through the mixed waste drain system. The
dangerous waste discharges consisted of less than 0.002% of the total velume of the waste discharged to the LWDF. The 1301-N
LWDF was a percolation unit designed for the disposal of liquid waste through the soil colurn. The process design capacity for
the LWDF was 16,352,900 liters (4,320,000 gallons) a day. The process design capacity reflects. the maximum volume of water
discharged on a daily basis rather than the physical capacity of the unit. The influent pipes up to the face of the 105-N buiiding
fac111ty are considered to be inciuded within the treatment, storage, and dlsposal unit-boundary.

|

()

} ECY 030-31 Form 3 (Rev. 7/97)
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™,

IV. DESCRIPTION OF DANGEROUS WASTES
™ Dangerous ‘Waste Number — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle

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

- Estimated Annual Quantity - For cach lisied waste entered in column A, estimate the quantity of that waste that will be handled on an annual

basis. For each characteristic or toxic contaminani entered in colurm A, estimate the total ansual qua:nuty of ail the.non- hsted waste(s) that will
be handled which possess that characteristic or contaminant.

. Unit of Measure - For each quantity entered in colurrm 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 measure 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.

. 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 IIT to 1nd1cate how the waste will be stored, treafed, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Colurnn A, select the code(s) from the list of process
codes contained in Section ITI to indicate all the processes ihiat will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that characteristic 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 extrerne 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):

7~ 2. Process Description: If 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 WASTE NUMBER - Dangerous wastes that can be
" described by more than one Waste Number shall be descnbed on the form as follows: -
1. Select one of the Dangerous Waste Numbers and enter it in columm A. On the same line complete columns B,C,and Dby
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. Incolumm 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 1o other entries on that line.
3. Repeat step 2 for each other. Dangerous ‘Waste Number that can be used to descrlbe the dangerous wasie,
Exarmple for completing Section IV (shown in line numbers X-1, X2, X3, and X4 below) - A fac:hty will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facitity will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there wil be an estimated 200 pounds per year of each waste.
Line | A. Dangerous Waste No. 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 code is not entered in D(1})
X-1[K| 0 5 4 900. P T03 | D8O
X2(D} 0 | O 2 400 P T03 | D80
X3|D}i 0 0 i 100 P T03 | D8O
X4:D} 0 0 2 - TO3 D30 Included with above

ECY 030-31 Form 3 (Rev. 7/97)
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L.D. Number (enter from page 1)
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IV. DESCRIPTION OF DAN GEROUS WASTES (continued)

Line | A. Dangerous Waste No.
No. fenter code)

B. Estimated Annual
Quantity of Waste

C. Unit of Measure
{enser code)

D. Processes

1. Process Codes 2. Process Description
(enier) - (if a code is not entered in D(1)}
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Percolation
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D31

Percolation

10,000

D81

Percolation

150
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Class 1 Modification : | ' 1301-N Liquid Waste Disposal Facility
Angust 2004 ' Rev. 7B, 08/2004, 5 of 8

/ S DESCRIPTION OF DANGEROUS WASTE {continwed)
£, Use this space to list additional process codes from Section D(1) on page 3.

The 1301-N LWDF was used for the disposal of liquid waste from N reactor. The waste consisted of
waste from nonspecific sources and listed waste (F003), toxicity characteristic waste (D006, D007, D008,
‘and D009), characteristic waste (D002), state-only carcinogenic waste (WC02), and state-only toxic
waste (WT02). . '

V. FACILIITY 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 instructions for more detail).
VL. PHOTOGRAPHS Refer to attached photographs).

-~ All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing 'storage, treatment
! * and disposal arcas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

VIL. FACILITY GEOGRAPHIC LOCATION _ - This information s provided on the attached drawings and photos.
LATITUDE (degrees, minutes, & seconds) ) LONGITUDE (degrees, minutes, & seconds)

AVIN. FACILITY OWNER

A.. Ifthe 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 to Section X1 below. ' :

B. I the facility owner is not the facility operator as Jisted in Section VII on Form 1, complete the following items:

- 1. Name of Facility’s Legal Owner - ' 2. Phone Nummber (areq code & no,)

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

IX. OWNER CERTIFICATION

T 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,
includiig the possibility of fine and imprisonment. :

{Name (print or type) : Signature ' : Date Signed
John D. Wagoner, Manager '
U.S. Department of Energy : John D. Wagoner ' 12/25/97
Richiand Operations Office '

X. OPERATOR CERTIFICATION

£ I certify under Dpenalty of law that | have personally examined and am Jamiliar with the information submiited in this and all attached

; documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, T 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) i : Signature . Date Signed

See attachment ' ' a

ECY 030-31 Form 3 (Rev. 7/97)
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Class 1 Modification ' ' . 1325-N Liquid Waste Disposal Facility

August 2004 ' : ‘ Rev. 7B, 08/2004, 1 of 8
| FORM3 _ ' : L EPA/State LD.. No.

"= OR OFFICIAL USE ONLY
Application | Date Received
Approved ! (month/ day / year)

Comments

I

1L 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 submitting for
your facility or a revised application. Ifthis is your first application and you already know your facility’s EPAJ’ STATE 1LD. 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 Faeility (See instructions for

definition of “existing” facility. Complete itém bejow.) -

MO DAY YEAR *For existing facilities, provide the MO DAY YEAR | - For new facilities, provide th

] 2. New Facility (Complete item below.)

03 22 1943 i date (mo/day/yr) operation began date {mo/day/yr) operation
- or the date construction cotmenced. o began or is expected to begini
(use the boxes to the left) " ‘

*The date construction of the Hanford Facility commenced

B. Revised Application (Place an “X” below and compleic Section I above)
1. Facility has an interim Statos Permit" 2. Facility has a Final Permit

LI PROCESSES — CODES AND DESIGN CAPACITIES

A. Process Code ~ Enter the code from the st of process codes below that best describes each process to be used at the facility. Ten lines are prowded 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 inchuded in the list of codes below, then describe the
process (including its design capacity) in the space previded on the (Section II-C).

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

1. Amount— Enter the amount.

I .
! 2. Unit of Measure — For each amount entered in colunm B(1}, enter the code from the st of unit measure codes below that descnbcs the unit of measure vsed.
Only thie units of measure that are listed below should be used.
PROCESS . ' " PROCESS CODE ~ APPROPRIATE UNITS OF MEASURE FOR
: : PROCESS DESIGN CAPACITY
STORAGE: ) .
Coutainer (barrel, drum, etc.) : 501 (ailons or liters
Tank . 502 Galions or liters
Waste pile 803 Cubic yards or cubic meters
Surface impoundrment : S04 Gallons or liters _
: 306 Cubic yards or cubic meters*
DISPOSAL: :
Injection well : ’ Dag Gallons or liters
Landfill D81 ) Acre-feet (the volume that would cover one acre
. ) : to a Depth of one foot) or hectare-meter
Land applcation ‘ . D32 Acres or hectares :
QOcean disposal - _ .. Ds3 " Gallons per-day or liters per day
Surface impoundment : - ‘ D84 Gailons or liters
TREATMENT: _ o :
Tank . ) TO1  (Gallons 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 hour
" Other (use for physwal chemical, thermal or biclogical treatment : TG4 Gailons per day or liters per day

processes not occurring in tanks, suzface impoundments or™
incinerators. Describe the processes in the space provided; Section HI—C )

Unit of Measure _ Unit of Measure Code Unit of Measure  Unit of Measure Code’ . - Unit of Measure  Unit of Measure Code

LIters Per Day oo snsennes WY ACTETEBE i et A

Tons Per HoUT.c.oovceeeencvecinenans UURNIPIN Hectare-Meter....coovvenee. et ee e F

. Metric Tons Per Hour ..ot W AACTES 1ervmcrereerceesmeetrasaacseeseremte s reesmascesbsnas b B

Cubic Meters...............; ................................ C (GGallons Per HOuT ...ccocooveernnmennennns reereennens E HECTATES cooeevee et s srcnmsnennaees Q
GAllonS PET DAY ceveeorstemcmarmememeremereseeereeeneasns U - Liters Per HOUS cooomeceeoneemmseeneercmmeoeeres g '

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




Class 1 Modification ' 1325-N Liquid Waste Disposal Facility
August 2004 ' : o Rev, 7B, 08/2004, 2 of 8

IIL. PROCESS — CODES AND DESIGN CAPACITIES {continued)

Ekample for Completing Section III (shown in line humbers X-1 and X-2 Be}dw): A facility has two storage tanks; one tank can
hold 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can bumn up to 20 gallons per hour.

Lipe
No.

A. Process Code ) " _B. process Design Capacity
(from list above) 1. Amount (Speeify) 2. Unit of Measure

X-1

, | (enter code) s For Official Use Only
3 0 2 I _. 600 ' G '

X-2

T 0 3 20 B

Py

D |8 I : 4,320,000 9

Wl ~3 | [tn | |w ipy

—
<o

C. Space for additional process codes or for deseribing other process (code "T04'F). For eack process entered here include design capacity.

D81 . o ' ' Lo
The 1325-N Liquid Waste Disposal Faciiity (LWDF) was used from 1985 to April 1991. The LWDF received
nonregulated mixed process and cooling waters from N Reactor. The LWDF also received dangerous
waste generated from laboratories and may have received waste from spills from within the N Reactor
Building, which was discharged through the mixed waste drain system. The dangerous waste discharges
consisted of less than 0.002% of the total volume of the waste discharged to the LWDF. The LWDF was a°
-percolation unit designed for the disposal of liquid waste through the soil column. The process dasign
capacity for the 1325-N LWDF was 16,353,000 iters (4,320,000 gallons) per day. The process design
capacity reflects the maximum volume of water discharged daily basis rather than the physical capacity of
the LWDF. The influent pipes between the 1325-N-and the 1301-N LWDFs are considered to be included
within the treatment, storage, and disposal unit boundary. .

ECY 030-31 Form 3 (Rev. 7/97)
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IV 'DESCRIPTION OF DANGEROUS WASTES

Da.ugemus ‘Waste Number — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you W‘iu handle. If you 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 Annmal Quantity - For each listed waste entered in colummn A, estimate the quantity of that waste that will be handled on an annual

basis. For each characteristic or toxic contaminant entered in coluron A, estimate the total annual quanmy of all the non-listed waste(s) that will
be handled which possess that characteristic or contammant .

. Unit of Measure - For each quantity entered in column 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

I facility records use any other unit of measure for quantity, the wmits of measure must be converted into one of the required units of measure
taking into account the appropriate density or specific graviiy of the waste.

. Processes

3 Process Codes:

For hsted dangerous waste For each listed dangerous waste entered in cohumn A select the code{s) from the list of process codes contained in
Section IIT 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 i Colwmm A, select the code(s) from the list of process
codes contained in Section 11l to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that characteristic or toxic contamminant.

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

~™~. 4. Process Description: If 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 DANGERQUS WASTE NUMBER - Dangerous wastes that can be .
described by more than one Waste Number shall be described on the form as fo]lows

4. Select one of the Dangerous Waste Numbers and exter it in colurnn A. On the same Hne 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,

5. Incolumm A of the next line enter the other Dangerous Waste N_umber 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.

6. 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 facﬂlty will treat and dispose of an .
estimated %00 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dlspose
of three non-listed Wastes Two wasies are corrosive only and there will be an estimated 200 pounds per year of each waste..

Line | A. Dangerous Waste No. B. Estimated Anaual C. Unit of Measure ' +* D. Processes
(enter code) Quantity of Waste (enter code) - '
: c 1. Process Codes 2. Process Descripiion
(enter) (if a code is not entered in D(1))
X-1{K|o| s | 4 900 - P TO3 | DRO |
X2ibi o0 0 2 460 P . T03 | D8O
X3{Di 0 ) 1 160 P T03 | D30
x4lDlo| o | 2 To3 | D8O Included with above

ECY 030-31 Form 3 (Rev. 7/97)
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1.D. Number {enter from page 1}
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)

Line | A. Dangerous Waste No.
No. (enter code)

B. Estimaied An.uual

Quantity of Waste

C. Unit of Measure
(enter code)

D. Processes

1. Process Codes
(enter}

2. Process Description
_{if a code is not entered in D(1})

6,200

D8&1

Percolation

20,600

D81

Percolation

100

D81

Percolation

150

D81

Percolation

6,200

D81

Percolation
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4,000
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o

b

", DESCRIPTION OF DANGEROUS WASTE (continued)

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

The 1325-N LWDF was used for the disposal of liquid waste from N reactor. The waste consisted of
waste from nonspecific sources and listed waste {FOO3), toxicity characteristic waste (D006, D008, and
D008), characteristic waste (D002), state-only carcinogenic waste (WC02), and state-only toxic waste

(WT02), -

V. FACILIITY 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 instructions for more detail).

VL. PHOTOGRAPHS Refer to attached photograph(s).

e All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, treatment

and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

VIL. FACILITY GEOGRAPEIC LOCATION This information is provided on the attached drawings and photos.

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

VIII. FACILITY OWNER

A, Ifthe facility owner is also the facility operator as listed in Section VII on Form 1, “General Information,” place an “X™ in the box fo the -
left and skip to Section XI below. ' _ _ '
B. [Ifthe facility owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

I.. Name of Facility’s Legal Owner 2. Phone Number (area code & no.) -

3. Sireet 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 and am Jamiliar with the injormation submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible Jor obiaining the information, [ 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. ' : o

Nezne (print or tvpe) : * | Signature ' Date Signed

John ). Wagoner, Manager '

U.S. Department of Energy Yohn D. Wagoner |2r25707

Richland Operations Office

X. OPERATOR CERTIFICATION : )

™ Icertify under penally of law that I have personally examined and am Jamiliar with the information submitted in this and all attached
documents, and thet based on my inguiry of those individuals immediaiely 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

See attachment -

ECY 030-31 Form 3 (Rev. 7/97)
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2.0 UNIT DESCRIPTION

The closure plan for the 1301-N Liquid Waste Disposal Facility (1301-N), also known by the designation
116-N-1, and for the 1325-N Liquid Waste Disposal Facility (1325-N), also known by the designation
116-N-3. The 1301-N and 1325-N terminology will be used throughout this appendix because the Liquid
Waste Disposal Facilities are identified as such in their interim status Part A Permit Applications. These
radioactive dangerous waste units operated as soil column disposal units, most recently under the
authority of the Washington Administrative Code (WAC) 173-303. Closure of these units will commence
pursuant to WAC 173-303-610 and the Hanford Facility Dangerous Waste Permit (Permit). Modification
of the Permit to include this closure plan is scheduled to occur in calendar year 1999. However, because
of the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) milestone that
requires one document be submitted to address the four treatment, storage, and disposal units this closure
plan will be incorporated into the Permit Modification in December 1998,

‘This closure plan is part of the 100-NR-1 Treatment, Storage, and Disposal Corrective Measures Study

(DOE/RL-96-39, Rev. 1A). Approval of this closure plan will be obtained through the Permit
modification process. 'Contaminated groundwater associated with 1301-N and 1325-N TSD operations is
defined as the 100-NR-2 Operable Unit (OU). Remedial alternatives associated with contarninated
groundwater are defined in the 100-NR-1/NR-2 Treatment, Storage, and Disposal Corrective Measures
Study. Chosen remedial actions for 100-NR-2 groundwater will be defined in a separate ROD and, again,
incorporated into the Permit through Permit modification. Actual closure activities necessary to close
these units ate riot known at this time because the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) alternative selection process has not been
completed. Therefore, this closure plan contains closure activities that may be required for the range of
1301-N and 1325-N remedial alternatives presented in Permit Attachment 41, Chapter 5.0. This range
includes two closure options available to dangerous waste u:mts under WAC 173- 303 and the Permit:
modified closure or landfill closure.

21 REGUI_.ATORY BACKGROUND

The 1301-N and 1325-N units are operated by the U.S. Department of Energy (DOE), Richland
Operations Office (RL), and co-operated by Bechtel Hanford, Inc. Although the U.S. Government holds
legal title to this facility, the RL, for purposes of regulation under WAC 173-303, is considered the legal
owner of the facility under existing U.S. Environmental Protection Agency (EPA) 1nterpret1ve regulations
(51 Federal Register 7722).

The Part A, Form 3, dangerous waste permit applicaﬁon documentation for 1301-N originally was
subrmitted to the Washington State Department of Ecology (Ecology) and the EPA in August 1986.
Documentation for the 1325-N Liquid Waste Disposal Facility originally was submitted in February
1987.

The Part A identifies the listed waste spent solvent, methanol (F003), as being disposed to 1301-N and
1325.-N. Any media or debris that came into contact with wastewaters disposed to these units may also,
by definition, be considered to be a listed dangerous waste in lieu of an approved contained-in
determination. The reason this is not stated definitively is because, federally, F003 spent solvents are no
longer listed if they do not exhibit the characteristic of ignitability (40 CFR 261.3[a][2][iii]), however, a
similar 'exclusion' does not exist in State regulation.

Soil samples taken from the 1325-N Trench resulted in non-detectable levels of methanol. The values
reported for the nondetects range from 5.0 to 5.4 mg/kg and are well below the Model Toxics Control Act
Method B cleanup of 400 mg/kg. Sampling of the 1301-N Crib was not conducted since it is considered
to be analogous with the 1325-N Trench. In December 2000, Washington State Department of Ecology
granted a contained-in determination for the soils located within the 1325-N and 1301-N TLiquid Waste
Disposal Facilities.

Attachment 41 2.3
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2.2 CLOSURE PLAN AND CORRECTIVE MEASURES STUDY INTEGRATION

Closure of the 1301-N and 1325-N units will occur under the authority of WAC 173-303. These units are
also defined under the 100-NR~1 OU and are part of DOE/RL-96-39, Rev. 1A. Integrated TSD and OU
closure actions will be necessary to remediate contaminated soil and groundwater. Actions taken to
remediate these TSDs will comply with the provisions of both CERCL.A and RCRA. The CERCLA .
public involvement, including public notice and opportunity to comment, has been enhanced to:
concurrently satisfy the RCRA closure process. The remedy selected under CERCLA will be
incorporated into the Hanford Facility RCRA Permit as the RCRA closure action after issuance of the
public notice and: comment process.

The CERCLA ROD was issued subsequent to the Hanford Facility RCRA Permit modlﬁcatlon Should
the CERCLA ROD contain provisions inconsistent with the approved RCRA modifications, the Hanford
Facility RCRA Permit will be again modified to reconcile these differences during the next permit
modification cycle.

Closure options available under WAC 173 303 -610 and the Permit are as follows:

Clean closure - requires that groundwater be uncontaminated by dangerous waste constituents (as
evidenced through compliance with WAC 173-303-645) and that soils contain concentrations of’
dangerous waste constituents below Model Toxics Control Act (MTCA) Method B direct soil exposure
and groundwater protection levels (WAC 173-303-610[2]{b][I] and Permit Condition TLK.1). This
closure option is compatible with both exposure scenarios presented in DOE/RL-96-39, Rev. 1A, rural-

residential and the modified CRCIA Ranger/Industrial Scenario because it allows for unrestricted use of

the umits after closure. Because it is unclear at this time whether the groundwater under 1301-N and
1325-N has been contaminated with dangerous waste constituents from past operation of these units, as -
defined under WAC 173-303-645, this closure option has not been identified as available to 1301-N and.
1325-N in this closure plan. Should a clean soil column be attained and future groundwater monitoring
indicate levels of dangerous ‘waste constituents are below MTCA Method B levels, thlS optlon W111 be
revisited through Permit modification.

Mod.iﬁed closure - requires that soil concentrations of dangerous waste constituents not exceed MTCA
Method C direct soil exposure and groundwater protection levels. Groundwater may or may not be
contaminated by dangerous waste constituents (Permit Condition IL.K.3). This closure option is only
compatible with modified CRCIA ranget/industrial uses of the land (as defined for the purposes of Permit
Attachment 41) because institutional controls would be required in order to limit access to the
contaminated media.

Landfill closure - required when soils contain concentrations of dangerous waste constituents above
MTCA Method C direct soil exposure and groundwater protection levels. Groundwater may or may not.
be contaminated by dangerous waste constituents (Permit Condition ILK.4). This closure option is only
compatible with modified CRCIA ranger/industrial uses of the land because capping and other '
institutional controls would be required in order to limit access to the contaminated media.

Closure option decisions at 1301-N and 1325-N will be driven by decisions made pursuant to a CERCLA.
ROD for these units. . Remedial alternatives compared in Permit Attachment 41 encompass modified and
landfill closure options available under WAC 173-303-610 and the Permit. Therefore, information is
contained in Permit Attachment 41 that address compliance with all potential closure opt1ons Remedial
alternatives compared are presented below:

«  No Action under a rural residential or modified CRCIA ranger/industrial exposure scenario
(RRES-1), ( MCRIS- 1)

Attachment 41 2.4
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« Remove/Treat if Required/Dispose/Backfiil under a residential or modified CRCIA ranger/industrial
exposure scenario (RRES-6), ( MCRIS-6)

« Remove to 3.0 m (10 ft) below ground surface (bgs)/Treat if Required/Dispose/Backfill/Cap for
Groundwater Protection under a modified CRCIA ranger/industrial exposure scenario
(MCRIS-7)

+ Remove to 3.0 m (10 ft) bgs/Treat if Required/Dispose/Vitrify for Groundwater Protection/Backfill
under a modified CRCIA ranger/industrial exposure scenario (MCRIS-8).

The RRES-1 and MCRIS-1 Alternatives are presented in DOE/RL-96-39, Rev. 1A for baseline
comparison but are not considered viable alternatives for 1301-N and 1325-N. MCRIS-6 and MCRIS-8
Alternatives may result in a modified closure decision, depending upon the concentrations of dangerous
waste constituents left in the units after excavation is completed. Landfill closure is precluded by the
RRES-6, MCRIS-6, and MCRIS-8 Alternatives because they do not include placement of a final cover
ovet the units. The MCRIS-7 Alternative may result in a modified closure or landfill closure decision
depending upon the concentrations of dangerous waste constituents left after excavation. Although
unlikely, a meodified closure option may sfill be viable for the MCRIS-7 Alternative because capping of
these units may be required for purposes unrelated to closure of these units under WAC 173-303-610,
L.e., protection of the groundwater from radiological contaminants remaining in soils below 3.0 m (10 ft).

2.3 CLOSURE PERFORMANCE STANDARDS

The closure performance standards of WAC 173-303-610(2) require that the owner/operator of a TSD
unit close the unit in a manner that (1) minimizes the need for further maintenance; (2) controls,
minimizes, or eliminates postclosure escape of dangerous waste to the extent necessary to protect human
health and the environment; and (3) returns the land to the appearance and use of surrounding land areas.

2.3.1 Minimize the Need for Further Maintenance

The extent of future site maintenance depends on the closure option chosen for 1301-N and 1325-N

(1.e., modified, or landfill closure). Maintenance, monitoring, and inspections necessary to minimize the
need for further maintenance of the units under a-modified or landfill closure option are defined in Permit
Attachment 41, Chapter 5.0.

232 Control Dangerous Waste Escape to Protect Human Health and the Environment

Closure activities defined in Permit Attachment 41, Chapter 4.0 will ensure the control of dangerous
waste during closure activities. Because these activities cannot be fully defined until a remedial
alternative is chosen through a ROD and remedial design is defined, these activities describe a range of
activities that may be undertaken in order to achieve modified or landfill closure. Closure activities will
meet the remedial action objectives for soils as defined in Permit Attachment 41, Chapter 3.0. Remedial
action objectives for contaminated groundwater associated with 1301-N and 1325-N operations are
defined in Permit Attachment 41, Chapter 4.0. These objectives are designed to protect both human
health and the environment.

2,3.3 Return Land to Appearance and Use of Surrounding Area

The appearance and use of 130 1-N and 1325-N after closure will be consistent with the future use of the
100-N Area. Permit Attachment 41 defines two possible exposure scenarios: rural-residential and
modified CRCIA ranger/industrial. All alternatives 1nclude the commitment to revegetate the surface
soils. :

Aftachment 41 2.5
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2.4 GENERAL DESCRIPTION OF UNITS

This section provides a general description of the 1301-N and 1325-N Liquid Waste Disposal Facilities.
This description is Intended to prov1de an overview of these units.

The 1301-N and 1325-N surface soils and subsoils, including the UPR-100-N-31 spill, and associated
structures and piping that have been contaminated by dangerous waste constituents from these units are
subject to this WAC 173-303 closure action,

The 1301-N and 1325-N units were the primary Liquid Waste Disposal Facilities for the N Reactor.
Wastes disposed included reactor coolant, spent fuel storage basin, and periphery cooling systems bleed
off. Also included were reactor primary coolant loop decontamination rinse solution and discharges from
building drains containing radioactive wastes generated in reactor support facilities. The 1301-N unit was
operated from December 1963 until September 1985. The 1325-N unit was operated from October 1983
until April 1991 From October 1983 to September 1985, both units were in operation.

For a general discussion on the N Reactor facility background and more in-depth description of these :
units, refer to DOE/RL 96-39, Rev. 1A, Section 2.0.

2.4.1 Topographlcal Maps

General topographlcal maps for the area surroundmg the 1301-N and 1325-N units are provided in
Figures 2.1 and 2.2.

2.42 Floodplain

The U.S. Army Corp of Engineers has calculated the probable maximum flood based on the upper limit
of precipitation falling on a drainage area and other hydrologic factors such as antecedent moisture
conditions, snowmelt, and tributary conditions that could lead to a maximum runoff. The probable

. maximum flood for the Columbia River below Priest Rapids Dam has been calculated to be

41 million L/s (1.4 million ft*/s). The floodplain associated with the probable maximum flood is shown
in Permit Attachment 33 (DOE/RL-91-28), General Information Portion, §2.2.1.4, Flood Plain Area. The

1301-N and 1323-N units would not be affected by the probable maxinmum flood.

243 Traffic

The majority of traffic inside the Hanford Site boundaries consists of light-duty vehicles used to transport
employees to work areas. The 1301-N and 1325-N units are located within the Hanford Controlled
Access Area where roadways cannot be accessed by the general public. These facilities are isolated from
the nearest public highway, State Highway 24, by approximately 6 km (4 mi). Vehicle traffic around the
units is restricted and is minimal, as the area is enclosed by a fenced with locked gates and is posted as a
radiation zone. DOE/RI-96-39, Rev. lA Sectlon 2.4 provides additional details about the current
postings on the perimeter fence.

' 244  General Hydrogeologic Conditions

DOERL-96-39, Rev. 1A, Section 2.3.2 provides information on the geology and hydrogeology
underlying the 1301-N and 1325-N units

2.4.5 Physncal Dimensions of the Units

The 1301-N unit consists of a 16-m by 3.7-m (52- by 12-ft) weir box 1n51de a 38- by 88-m (125-by 290-f1)
rectangular basin (crib). A zigzag extension trench, approximately 490 m (1,600 ft) long, 15 m (50 ft)
wide, and 3.7 m (12 fi) deep, was added to the crib. -
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The 1325-N unit includes a concrete header box inside a 73- by 76-m (240- by 250-ft) rectangular basin
(crib). A straight extension trench, approximately 914 m (3,000 ft) long, 16.8 m (55 ft) wide, and 3.0 m
{10 ft) deep, was also-added to this crib.

2.4.6 Design Capacity

Both the 1301-N and 1325 N Liquici Waste Disposal Facilitics were designed with a discharge capacity of
11,400 L/min (3,000 gal/min). The average flow rate was approximately 6,400 L/min (1,700 gal/min).

24.7 Aancillary Equlpment

‘The 1301-N and 1325-N units are passive liquid waste dlsposal facilities that do not rely on active

systems for operations support. The units consist of transfer piping, concrete effluent distribution -
structures, and soils to distribute liquid wastes.

2.4.8 Cont:{linmen't Systenis
The 1301-N and 1325-N units do not include any containment systems.
2.4.9 Structures and Piping Requiring Removal or Characterization as Clean

The structures in the 1301-N and 1325-N Liquid Waste Disposal Facilities include concrete structures and
earthen basins and trenches. The 1301-N unit consists of a 16- by 3.7-m (52- by 12-ft} weir box, a 38-by
8&-m (125- by 290-ft) rectangular basin (crib), and a zigzag extension trench approximately 490 m
(1,600 ft) long, 15 m (50 ft) wide, and 3.7 m (12 ft) deep.

The 1325-N unit includes a concrete header box, a 73- by 76-m (240- by 250-1t) rectangular basin (crib),
a tie-in structure, and a straight extension trench, appr0x1mately 914 m (3,000 ft) long, 16.8 m (5 5 ft)
wide, and 3.0 m (10 ft) deep.

Figure 2.1 shows the pipelines to be removed or characterized as clean between the 1722-N Building and
1301-N and between 1310-N and 1301-N. Figure 2.2 shows the piping between the 1301-N Crib and the
1325-N Crib.

Refer to Permit Attachment 41, Chapter 4.0, Closure Activities, for a more in-depth discussion on the
removal of struetures.

2.4.10 Security

The entire Hanford Site is & controlled-access area. The Hanford Site maintains around-the-clock
surveillance fo restrict unauthorized access for the protection of the public and of government property,
clagsified information, and special nuclear materials. The Hanford Patrol maintains a continuous
presence of protective force personnel to provide Hanford Site security.

Within the Hanford Site are operational areas, including 100-N, to which access is restricted. There is a
staffed checkpoint at the Wye Barricade through which access to the 100-N Area is allowed only to
authorized personnel. Authorized personnel are those individuals with a DOE-issued security '
identification badge indicating the appropriate authorization. Such personnel are subject to a search of
items carried into or out of controiled areas.

25 WASTE CHARACTERISTICS
2.5.1 Liquid Waste Discharges

The wastes disposed in 1301-N and 1325-N were generated from N Reactor operations. The waste
streams included the following:

Attachment 41 2.7
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+ Reactor coolant system bleed off

+  Spent fuel storage basin cooling water overflow

» Reactor periphery cooling systems bleed off

+ Reactor primary coolant loop decontamination rinse solution
» Building drains serving reactor suppott facilities.

The combination of these waste streams resulted in an average flow of approximately 6,400 L/min

_ (1,700 gal/min). Results of influent sampling and analysis (Table 2.1) did not indicate the charactenstlcs

of a dangerous waste.

Reactor primary coolant system. The reactor primary coolant system was supplied by demineralized
water with chemicals added for water quality control (QC). Ammonium hydroxide was used for pH
control and was injected at a concentration of approximately 40 ppm to maintain a pH of 10.2 to

10.4 standard units. Hydrazine was introduced for oxygen control at a concentration of 0.04 ppm.

Fuel storage basin cooling water. The spent fuel storage basin was supplied by filtered water with
chlorine added as an algaecide. A trace amount of residual chlorine was mamtamed to ensure complete
treatment.

Reactor periphery cooling systems. Reactor periphery cooling systems that dlscharged bleed-off wastes
to 1301-N and 1325-N mclude the followmg

»  Graphite and shield coohng

‘s Reactor control rod cooling

+ Reactor secondary coolant loop.

As with other reactor, cooling systems, bleed off and spillage from the perlphery coolmg systems resulted
in small continuous discharge.

Graphite and Shield Cooling. The graphite and shicld cooling system was supplied by demineralized
water with chemicals added for water QC. Ammonium hydroxide was injected at a concentration of
approximately 40 ppm to maintain a pH of 10.0 to 10.2 standard units. Hydrazine was mjected for
oxygen control at a concentration of 0.04 ppm.

Reactor Control Rod Cooling. The reactor control rod cooling system was supplied by demineratized
water with chemicals added for water QC. Ammonium hydroxide was injected at a concentration of -
approximately 40 ppm to maintain a pH of 7.0 standard units. Hydrazine is injected for oxygen control at
a concentration of 0.15 ppm.

Reactor Secondary Coolant Loop. The reactor secondary coolant loop was supplied by demineralized
water with chemicals added for water QC. Morpholine was injected at a concentration of approximately
4 ppm to maintain a pH of 8.6 to 9.2 standard units. Hydrazine was injected for oxygen conﬁol at a
concentration of 1 ppm or less.

Reactor primary coolant loop decontamination. The reactor primary coolant loop was decontaminated
every 2 to 4 years. The decontamination solution consisted of 79,500 L (21,000 gal) TURCO 4512-A™ -
(70% phosphoric acid) and 136 to 181 kg (300 to 400 1b) of diethylthiourea. This sclution was diluted to
an 8 wt% phosphoric acid solution as it entered the reactor coolant loop.

After the pH of the rinsate was verified between 6.0 and 9.0 standard units, the final rinse solution
containing approximately 378,500 L (100,000 gal) of demineralized water was discharged. The
calculated phosphoric acid released per decontanunauon was 5.7 L (1.5 gal), and the calculated amount of
diethylthiourea was 2.3 g (0.0051 1b). :

Building drains. The radioactive drain system collected radieactive water from throughout the 109-N
and 105-N Buildings. Pump leakage, system bleed off from the reactor primary and periphery cooling

Attachment 41. 2.8 -
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systems, laboratories, decontamination activities, and other routine activities were drained to 1301-N and
1325-N via this system.

Three of the waste streams exhibited characteﬁstiés of a dangerous waste ai the point of generation.
These were leaks and spills from the auxiliary power battery lockers, hydrazine mixing spills, and
laboratory wastes. Each of these wastes contained contaminants that are designated dangerous wastes

under WAC 173-303-090. However, sampling of the 1301-N and 1325-N influent (Table 2.1) did not

identify characterlstlcs of a dangerous waste at the point of d:lscharge into 1301-N and 1325-N.

Wastes from Chemical Analyses. Chemical analyses were performed in laboratories to determine
hydrazine, ammonia, chloride, and fluoride concentrations in reactor coolant. Waste characterization
indicated that approximately 9,800 L/yr (2,600 gal/yr) contained constituents designated as dangerous
wastes under WAC 173-303-090.

Auxiliary Power Battery Lockers. Spills and leaks from the auxiliary power battery Iockers contributed
300 to 450 L/yr (80 to 120 gal/yr) of waste from nickel-cadmium and lead-acetate batteries. Itis -
estimated that approximately 40% of the spilled material was from nickel-cadmium battenes and 60%
from lead- acetate batteries.

Hydrazine Mixing and Injection Area Floor Drains. Hydrazine spllls from mixing and injection
activities entered the radioactive drain system. - Spills were very small in volurhe and, in the case of the
mixed solution, were extremely dilute. Approximately 160 kg (350 1b) of hydraziric was spllled yearly in
this manner.

2.5.2  Liquid Waste Discharge Chronology

A chronology of liquid waste discharges to 1301-N and 1325-N is provided in Table 2.2.

Attachment 41 2.9
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Table 2.1. 1301-N and 1325-N Effluent Analysis
. Sample
Parameter (MDL) 1 3 3 Average

pH (standard units) 6.58 6.56 6.97 6.70
Conductivity (micromhos) 148 155 190 164
Mercury (.001 ppm) ND ND ND ND
Ethylene glycol {10 ppm) ND ND ND - ND
Enhanced thiourea (.2 ppnn) __ND ND ND ND
TOC {1 ppm) 0.0018 -0.002 0.002 0.0019
Cyanide (.01 ppm) ND ND ND ND
Barium (.006 ppm) 0.03 0.027 0.027 0.028
Cadmium (.002 ppm) ND ND ND ND

| Chromium (.01 ppm) - ND ND ND ND
Lead (.03 ppm) ND ND ND ND
Silver (.01 ppm) ND ND 'ND ND
Sodium (.1 ppm) 1,831 1.819 1.781 1.810
Nickel (.01 ppm) ND ND ND ND
Copper (.01 ppm) ND ND ND ND
Vanadium {.005 ppm) ND ND '~ ND ND
Antimiony (.1 ppm) ND ND ND ND
Aluminum (.15 ppm) ND ND ND ND
Manganese (.005 ppm) . ND ND ND ND
Potassium (.1 ppm) 0.647 0.608 0.606 0.620
Iron (.05 ppm) 0.081 0.077 0.030 0.069
Beryllium {.005 ppm) ND ND ND ND
Osmium (.3 ppm) ND ND ND ND .
Strontium (.3 ppm) ND ND ND 'ND
Zinc {.005 ppm) ND ND ND ND
Calciom (.05 ppm) 14.40 13.97 14.05 14.14
Nitrate (.5 ppm) ND ND ND ND
Sulphate (.5 ppm) 12.41 11.53 11.97 11.97
Fluoride (.5 ppm) ND ND ND ND
Chloride (.5 ppm) 1.57 1.48 1.53 1.53
Phosphate (1 ppm) ND ND ND ND
Phosphorus Pesticides (.005 ppm) ND ND ND - ND
Chlorinated Pesticides {.001 ppm) ND " ND ND ND
Enhanced ABN List ND ND ND ND
Citrus Red (1 ppm) ND ND - ND ND
Arsenic (.003 ppm) ND ND ND ND
Ammonium [on (.05 pprn) ND ND ND " ND
Coliform (3 MPN) ~-- 0.023 0.009 0.016
Seleninm (.005 ppm) ND ND ND ND
Thallivm (.01 ppm) ND ND ND ND

ND = Not Detected MPL = Minimum Detection Limit Data obtained from samples taken August 1985 Diediker and Hall. (1987)

Attachment 41 2.10
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Table 2.2. Chronology of Liquid Waste Discharges

Year" Liquid Waste Discharge to 1301-N Liquid Liquid Waste Discharge to 1325-N Liquid
Waste Disposal Facility (L/day) . Waste Disposal Facility (L/day)
1964 9,462,500* _ 0 : :
1965 9,462, 500* 0
1966 L 9,462 500* 0
1967 | . L 9,462,500* 0
1968 B 9,462,500 0
1969 _ ~ 9,462,500% 0
1970 : _ 9,462,500% 0
1971 _ 9,462,500* 0
1972 _ 9,462,500% 0
- 1973 8,702,000 0
1974 _ ' 9,500,000 0
1975 L 9,500,000 0
1976 -9,500,000 0
1977 | _ 14,500,000 0
1978 12,500,000 0
1979 , 13,500,000 0
1980 12,500,000 0
. 1981 - 10,500,000 : : 0
1982 _ 10,500,000 0
1983 6,942,000 1,960,000
1984 , - 8,100,000 1,900,000
1985 7,200,000 _ 2,800,600
1986 ) : 0 7,250,000
1987 0 2,100,000
1988 0 1,660,000
1989 0 1,660,000
1990 0 1,660,000
1991+ 0 0

IWHC-5D-ER-TA-001, Rev. 0 (WHC 1991).*There are no reliable data, available for average flow rates and effiuent discharge rates for
1301-N. Estimates based on discharge volumes from 1973 to 1976 were used for 1964 through [972. Data for 1973 through 1989 were taken
from the yearly effluent release reports. LWDF = liquid waste disposal facility

Attachment 41 2.11



WAT890008967, Attachment 41

1301-N & 1325-N Liquid Waste Disposal Facilities

Figure 2.1. 116-N-1 Crib Influent Piping to be Rescheduled for Remediation
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3.0 GROUNDW_ATER MONITORING

31  AQUIFER IDENTIFICATION

The uriconfined aquifer.in the 100-N Area is located primarily in the. upper part of the Ringold Formation
(sands and gravels) and is approximately 12 to 15 m (40 to 50 ft) thick. The base of the aquifer is
believed to be a laterally continuous clay-rich unit containing a series of paleosols. Lithologies in this
unit range from clay and silt to sand. Most of the wells in the 100-N Area did not penetrate through the
clay layer; therefore, the thickness of the clay-rich unit is unknown at most locations.

The water table is approximately 21 to 23 m (69 to 75 f) below land surface near 1301-N and
approximately 23 m (75 f) below land surface near 1325-N. Water levels have returned to these
"pre-Hanford" levels after years of groundwater mounding caused by artificial recharge from the units
and other effluent disposal in the 100-N Arca.

A representative range of transmissivity estimates for the unconfined aquifer in the 100-N Area is 93 to
560 m*/day (1,000 to 6,030 ft’/day) throughout most of that area. Wells in the northwest portion seem to
show a higher transmissivity (up to 1,900 m*/day [20,500 fi*/day]). - These values correspond to horizontal
hydraulic conductivity of 6 to 37 m/day (20 to 121 fi/day), and 120 m/day (394 ft/day) in the northwest
portion. Specific yield is estimated at 0.1 to 0.3.

Hartman and Lindsey (1993) describe the hydrogeology of the 100-N Area in more dotail.
3.2 INTERIM STATUS GROUNDWATER MONITORING

Groundwater moniforing begau at 1301-N and 1325-N in December 1987. The original monitoring
networks were modified over the years as water levels declined and new wells were installed to replace

dry wells.

After the first year of groundwater monitoring at 1301-N, specific conductance in one downgradient well
was found to be elevated above background (i.e., upgradient) levels. A groundwater quality assessment
program was initiated (Gilmore and Jensen 1989) The assessment program found no evidence that
dangerous waste or dangerous waste constituents from 1301-N had entered the groundwater _
(Hartman 1992). Rather, the elevated specific conductance was caused by sulfate/sodium-contaminated
groundwater coming from the nearby 1324-N/NA site. In 1992, the groundwater monitoring program at
1301-N reverted to an indicator parameter monitoring program, as described in 40 CFR 265.93(d)}(6). An
additional upgradient well was added to the network to reflect the influence of 1324-N/NA. New critical
mean values were established for indicator parameters, and the site remains in indicator evaluation status.

Some contamination has been detected in the groundwater under or near the 1301-N and 1325-N units.
Two dangerous waste constituents, nitrate and chromium, were found to be at levels above the MCL
(Hartman and Dresel, 1997). Nitrate levels above the MCL of 44 mg/L were observed in well 199-N-3
and 199-N-32 in 1996; Well 199-N-3 monitors the 1301-N unit and well 199-N-32 monitors the

1325-N unit. Nitrate values from nearby wells monitoring the same interval are not above the MCL.-
Chromium concentrations above the MCL of 0.1 mg/L have been observed in wells 199-N-33 and well
199-N-80 in 1996. Well 199-N-33 monitors the 1325-N unit. The 1996 data from well 199-N-33 is
considered anomalous. Well 199-N-80 monitors the bottom zone of the unconfined aquifer and is located
downgradient from 1301-N. Wells monitoring the upper part of the unconfined aquifer for 1301-N do not
have values of chromium above the MCLs. Although contamination has been detected as described, the
interim status groundwater monitoring configuration did not identify these constituents as releases _
attributable to operation of, or residual contamination in, the 1301-N and 1325-N units through statistical
analys1s of upgradient versus downgradient wells. :

Attachment 41 3.1



W b —

o~ OGN U

11
12
13
14

15

16
17

18

19
20
21
22
23
24
25

26
27
28
29

30
31
32
33

34

35
36
37
38

39
40
41
42
43
44
45
46

Class 1 Modification  WA7890008967, Attachment 41
August 2004 1301-N & 1325-N Liquid Waste Disposal Facilities

The 1325-N unit has been monitored under an indicator evaluation program throughout its history of

\ Resource Conservation and Recovery Act of 1976 (RCRA) monitoring. Wells were added or deleted

from the network to reflect changing conditions. .

Groundwater is monitored under several programs in addition to the RCRA in the 100-N Area. The most
significant programs in terms of numbers of wells and analytes are those of the RCRA, sitewide
surveillance, and CERCLA. Sampling and analysis for RCRA, CERCLA, and sitewide surveillance
monitoring have been coordinated for several years to avoid duplication. However, this coordination did
not include the planning stages of the monitoring programs. :

In an attempt to reduce redundancy further and make monitoring more efficient, representatives of the
various contractors involved in 100-N groundwater monitoring held a series of workshops to consolidate
and streamline monitoring. Monitoring networks were redesigned to disseminate information for all
programs as efficiently as possible, and constituent lists were trimmed to the constituents of concern.
Sampling {frequency also decreased in some cases. Sampling trips and analytical costs are divided among
data users. Borghese et al. (1996) describe the well and constituent lists for the combined program. That
document does not include requirements for sampling and analysis protocols, QC, or statistical
evaluations. Iartman (1996a) presents a revised groundwater-monitoring plan for the RCRA program,
and this is summarized in the following section.

3.2.1 Well Location and Design

The monitoring network for 1301-N includes two upgradient wells and three downgradient wells

(F igure 3.1, Table 3.1). All of the wells monitor the unconfined aquifer. As-built diagrams are included
in Hartman (1996a). One of the downgradient wells, 199-N-105A, is an extraction well for the CERCLA
pump-and-treat system. This well is screened across the entire thickness of the uppermost aquifer

(7.3 m [24 ft]) instead of just the top 3.0 to 4.6 m (10 to 15 ft) of the aquifer like the other wells. Because
it 1s an extraction well, 199-N-105A. will pull in water from beneath 2 large area of the 1301-N’ Trench

- making it a useful monitoring well ‘ -

The construction of some of the 1301-N wells does not meet WAC requirements (Table 3.1). Wells
199-N-2 and 199-N-3 have perforated, carbon steel casing and no annutar seals. However, these wells
appear 1o yield representative data, and installing new wells is not warranted. Ecology has accepted the
data from these and other wells since RCRA momtormg began at the 100-N Area in 1987.

The monitoring networ_k for 1325-N will include one upgradient and three downgradient wells (refer to
Figure 3.1 and Table 3.1). Treated water from the CERCLA pump-and-treat system is injected into
well 199-N-29 near the 1325-N. Well 199-N-28 is used by the RCRA program to monitor potentlal
effects of injected water; it is not being used in statistical evaluations. .

3.2.2 - Sampling and Analysis Plan

The Groundwater Monitoring Plan for the 1301-N,1323-N, and 1324-N/NA Sites (Hartman 1996b)
describes the sampling and analysis plan for RCRA meonitoring. Groundwater is sampled for the
constituents listed in Table 3.2. Indicator parameters are analyzed sermannually, additional parameters
are analyzed annuaily.

Groundwater sampling procedures, sample collection documentation, and chain-of-custody requirements
are described in Environmental Investigation Instructions (EII) (WHC-CM-7-7), The Environmental
Activities Procedural Manual (WHC-CM-7-8), and in the Quality Assurance Project Plan for
Groundwater Monitoring Activities Managed by Westinghouse Hanford Company (WHC 1995). Work
by other contractors is conducted to their equivalent approved standard operating procedures. Procedures
for field measurements (pH, conductivity, turbidity) are specified in WHC-CM-7-8 and in the user's _
manuals for the meters used. Analytical methods are selected from those provided in Test Methods for
Evaluating Solid Wastes (EPA 1990) as specified by WHC (1995) or its most recent revision.
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Quality Assurance and Quality Control

_ WAT7890008967, Attachment 41
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Quality assurance (QA) requirements are defined in the Westinghouse Hanford Company Quality
Assurance Manual (WHC-CM-4-2) or equivalent procedures, and Article 31 of the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1994), Additional requirements for QA and QC
are included in WHC (1995) or its” most recent revision.

Table 3.1. Proposed RCRA Groundwater Monitoring Networks for the 1301 N and 1325 N
Liquid Waste Disposal Facilities
Well Proposed | Drill | Elev. T.O.C.* Screened or perf'd D_épth to
Number | Network | Date ‘ (m) Casing/Screen Materials depth® (m) Water” (m)
199-N-2 | 1301-N | 1964 140.129  |Carbon steel/ perfd casing; no 10,7 -28.0 21.010(6/96)
' annylar seal . ' '

199-N-3 | 1301-N | 1964 140.015  |Carbon steel/ perf‘d casing; no 104 -27.7 20.793(6/96)
annular seal :

199-N-28| 1325-N¢ [ 1983 141.647 - |Carbon steel/ stainless steel w/ 14.32-25.3 23.311(9/94)
packer; surface seal '

199-N-32 1325-N | 1983 1flO.990 Carbon steel/ stainless steel w/ 134-24.1 22.357(3/96)

' ’ packer; surface seal

199-N-34| 1301-N | 1983 140.247  |Carbon steel/ stainless steel w/ 104-23.5 21.732(3/96)
packer; surface seal '

199-N-41| 1325-N | 1984 139.626  |Carbon steel/ stainless steel w/ 16.2-223 21.193(3/96)

: packer; surface seal

199-N-57| 1301-N | 1987 139.671  |Stainless steel/ stainless steel; 17.7-223 20.708(3/96)
full annular seal

199-N-74| 1325-N | 1991 139.482" |Stainless steel/ stainless steel; 18.0-24.4 20.537(6/96)
full annular seal :

199-N-31| 1325-N | 1993 142.067  |Stainless steel/stainless steel- 213 ;27.4 22.552(3/96)

199-N-10{ 1301-N | 1995 140.655 |Stainless steel/ stainless steel; 21.0-28.7 21.220(7/95)

JA : full annular seal :

a Surveyed to North American Vertical Datum of 1988.

b Approximate depth below land surface; converted from feet.
¢ Depth below top of casing; converted from feei.
d Well 199-N-28 to be used for supplemental information; no statistical evaluations.
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Figure 3.2, Proposed RCRA Groundwater Monitoring Network for the 1301 N and 1325 N
' ' ' Units :
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Table 3.2. Constituent Li_st for 1301-N and 1325-N

Analyzed Semiannually ' Analyzed Annually
Contamination Indicator Parameters (Quadruplicate samples): | ICP Metals (ﬁltered)
Specific conductance (field) Anions

pH (field) ' Alkalinity

Total Organic Carbon ' '

Total Organic Halogen

Turbidity (field)

ICP = Inductively Coupled Plasma

3.3 RESULTS OF GROUNDWATER MONITORING
3.3.1 Pqtentiometric Le\_fel

At various times in the history of waste disposal at the 100-N Area, groundwater mounds formed beneath
1301-N and 1325-N. Changes in water levels are illustrated in Figure 3.2. Water levels have returned to
"pre-Hanford" levels in the 100-N Area but are still affected by changes in river stage and, recently, by
the operation of pumping and injection wells.

Water levels are measured in all wells before sampling. Many of the wells in the 100-N Area are also’
measured as part of the site-wide semiannual water level program (Serkowski et al. 1995). The
Environmental Restoration Contractor has equipped about 20 wells with pressure transducers and data
loggers. Any of the data described above can be used to construct water table maps to aid in determining
groundwater flow directions. :

During average of low river stage, natural groundwater flow is toward the northwest beneath 1301-N.
When river stage is high, the gradient is reversed, and there is a potential for water to flow out of the nver
into the aquifer. Groundwater flow beneath 1325-N is toward the north regardless of river stage.

A groundwater pump-and-treat system has been in operation in the 100-N Area since August 1995.
DOE-RL (1996b) reports the results of an evaluation of the first phase of the system's operation. Data
from a network of transducers were used to construct water table maps and estimate capture zones.

Pumping of wells between 1301-N and the Columbia River has created a groundwater depression.
Groundwater flows toward the pumping wells from the river and from beneath 1301-N, Treated water is
injected into a well near 1325-N. :

Vertical groundwater gradients are not well deﬁned in the 100-N Area. There is no si gmﬁcant difference
in head between wells completed at the top and bottom of the unconfined aquifer. There does appear to
be an upward gradient immediately adjacent to the river. Water levels in deeper wells were consistently
higher than shallow wells or the river, indicating an upward gradient (Gilmore et al. 1991).

3.3.2 Groundwater Quality

Groundwater quality in the unconfined aquifer beneath the 100-N Area has been affected by 1301-N,
1325-N, and the 1324-NA Percolation Pond. In addition, various leaks and spills may have affected soil

.or groundwater chemistry (DOE-RL 1991). Data from RCRA sampling and analysis are reported

electronically in the Hanford Environmental Information System database. Interpretation of the data is
included in annual reports (Hartman 1996a).

The indicator parameters at the 1301-N and 1325-N units are specific conductance, pH, total organic
carbon (TOC), and total organic halogens (TOX) (40 CFR 265.92[b][3]). Groundwater is also analyzed
for other constituents that were discharged to the 1301-N and 1325-N units during their use. These
analytes include nitrate, chromium, phosphate, lead, and cadmium. Samples have also been analyzed for

-mercury and volatile organics in the past. Chromium, lead, and cadmium (in filtered samples), phosphate,
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or volatile organics have not been detected in 1301-N or 1325-N groundwater in significant
concentrations. Nitrate increased in some wells near 1301-N and 1325-N during 1995, exceeding the
drinking water standard in wells 199-N-2 and 199-N-3. One well southwest (upgradient) of 1301-N also
had nitrate above the standard. Concentrations decreased in wells 199-N-2 and 199-N-3 in early 1996,
but increased in excess of the drinking water standard in well 199-N-32. The source of nitrate is
unknown.

While the 1301-N and 1325-N units were in use, they introduced radioactive constituents, primarily
tritivm and strontium-90, to the groundwater. These are not considered dangerous waste constituents
under interim status RCRA regulations, but were monitored by RCRA in the past because they are the
primary contaminants originating from the units.

34 GROUNDWATER MONITORING DURING CLOSURE
34.1 Monitering Program

Groundwater monitoring will be done in accordance with the ex1stmg groundwater-momtormg pro gram
(Borghese, et. al 1996).

34.2  Inspection, Maintenance, and Replacement of Wells

Each time a well is sampled, the wellhead and associated structures are inspected. Problems with the
pump or with the sample (e.g., excessive turbidity) are also noted. Repairs are made according to
approved contractor procedures. Subsurface inspection and maintenance is performed on a 3- to 5-year
schedule, or as needed to repair problems identified during sampling.

If a monitoring well becomes unsuitable for use, the monitoring program will be reevaluated to determine
if a new or existing well should be substituted.
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Figuie 3.3, Water Level Changes in Groun_dwater Below 1301-N and 1325-N
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4.0 CLOSURE ACTIVITIES

Thephysical activities required to close 1301-N and 1325-N Liquid Waste Disposal Facilities in
accordance with WAC 173-303-610 and the Permit will be integrated with the ROD for DOE/RL 96-39,
Rev. 1A. The ROD and the remedial design for the selected alternative will specify further the closure
activities that will be required for CERCLA remedial action. Closure activities necessary to comply with
dangerous waste regulations and the Permit will need to be consistent with CERCLA activitics.
CERCLA activities will be required to include elements necessary for closure of a dangerous waste umnit.
The Closure Plan presents. the physical remedial activities and the sampling and analysis required to
comply with WAC 173-303-610 and the Permit for each of the remedial alternatives presented in
Attachment 41, Chapter 2.0, §2.2. '

The closure activities are discussed in this section to highlight the site-specific elements of removal or
characterization as clean of structures and piping for the 1301-N and 1325-N Liquid Waste Disposal
Facilities. The other closure activities are not well defined for these sites at present but will be developed
during the remedial design phase. Additional details about the altemataves can be found in
DOE/RL-96-39, Rev. 1A, Section 5.2.

4.1 REMOVAL OF STRUCTURES

The structures in 1301-N and 1325-N L1qu1d Waste Dlsposal Facilities mclude concrete structures and

earthen basins, trenches, fencing and signage surrounding the units, and ancillary surface structures such
as valve houses associated with piping. The 1301-N and 1325-N Liquid Waste D1sposa1 Facilities
structures are discussed in Permit Attachment 41, Chapter 2.0

411 Earthen Structures

The contaminated soil in the earthen structures will be excavated by conventional earthmoving -
techniques. Removal technologies are described in DOE/RL-96-39, Rev. 1A, Section 5.1.3. Differing
amounts of contaminated soils will be generated depending upon the remedial alternative selected for
1301 N and 1325 N. Alternatives that include soil removal are described in DOE/RL-96-39, Rev. 1A,
Sections 5.2.1.5 through 5.2.1.8 {or a residential exposure scenario and in DOE/RL-96-39, Rev. 1A,
Sections 5.2.2.5 through 5.2.2.8 for a modified CRCIA ranger/industrial exposure scenario. After loading
into containers, contaminated soils will be treated if necessary and/or disposed in an approved disposal
facility on the Hanford Site. Particular attention will be given to the protection of workers and the
environment from exposure to airborne contaminants during excavation and container loading. Dust
mitigating measures, such as water sprays and chemical fixatives, may be employed to control fugitive
dust emissions. The as low as reasonably achievable review will consider the use of shwldmg and/or
remote handlmg techniques to reduce worker exposures from direct ionizing radxatlon

The 1301-N L1qu1d Waste Disposal Facility demolition waste volumes are discussed in DOE/RL-96-3 9,
Rev. 1A, Sections 4.5.1.1 and4.5.1.2 for the earthen crib structure and DOE/RL-96-39, Rev. 1A,
Sections 4.5.2.1 and 4.5. 2.2 for the trench. The 1325-N unit demolition volumes are presented in
DOE/RL-96-39, Rev. 1A, Sections 4.5.3.1 and 4.5.3.2 for the crib, and in Sections 4.5.4.1 and 4.5.4.2 for
the trench. Waste volume tabulations are provided in DOE/RL-96-39, Rev. 1A, Appendix D.

4.1.2 Concrete Structures

Alternatives that include removal of concrete structures are described in the DOE/RL-96-39, Rev. 1A,
Sections 5.2.1.3 through 5.21.8, for a residential exposure scenario, and in Sections 5.2.2.3 through
5.2.2.8 for a modified CRCIA ranger/industrial exposure scenario. The concrete weir box in the
1301-N Crib will be removed as contaminated waste. Demolition of the structure may be necessary or
advantageous prior to removal. Dust controls will be employed to control fugitive emissions during any

demolition. The demolition waste volume of the weir box is discussed 1 n DOE/RL~96-39 Rev. 1A,
Section 4.5.1.3.
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The concrete cover support beams and cover panels over the 1301-N Trench and 1325-N Crib and trench
will be removed as intact components, if possible. Demolition activities, if required, will be minimized to
maintain control of airborne releases and to simpli@ soil excavation in the trench. As with the earthen
structure removal, particular attention will be given to the control of fugitive dusts and worker exposures

to directi ionizing radiation. The demolition waste volume of the cover system is discussed in -

DOE/RL-96-39, Rev. 1A, Section 4.5.2.3for 1301i-N Liquid Waste Disposal Facility, and in
DOE/RL-96-39, Rev. 1A, Section 4.5.4.3 for 1325 N. Waste volume tabulations are provided in
DOE/RL-96-39, Rev. 1A, Appendix D, :

Demolition debris and solid wastes in the cribs and trenches potentiaily include demolished concrete,
wooden poles, and netting. These materials will be removed dunng crib and trench excavation operatlcns
and disposed with the contaminated soils.

4.2 PIP]_NG REMOVAL OR CHARACTERIZATION AS CLEAN

The remediation of 1301-N and 1325-N Liquid Waste Disposal Facilities includes the excavation and
removal of the contaminated piping systems that have not been characterized and determined to be clean
(i.e., contain no dangerous waste constituents above residential MTCA B concentrations) between N
Reactor and the cribs. Alternatives that include removal of piping are described in DOE/RL-96-39,
Rev. 1A, Sections 5.2.1.3 through 5.2.1.8, for a residential exposure scenario, and in DOE/RL-96-39,
Rev. 1A, Sections 5.2.2.3 through 5.2.2.8 for a modified CRCIA ranger/industrial exposure scenario.
Two figures illustrate the potential extent of piping removal. Permit Attachment 41, Chapter 2.0,
Figure 2.1 shows the pipelines to be removed between the 1722-N Building and 1301-N and between
1310-N and 1301-N. Permit Attachment 41, Chapter 2.0, Figure 2.2 shows the piping between the
1301-N Crib and the 1325-N Crib. Pipe lengths and map references are provided in DOE/RL-96-39,
Rev. 1A, Appendix D.

The buried pipelines will be unearthed by conventional excavation equipment. The exposed piping may
be segmented for removal manually or by remote methods, depending on contact radiation exposures.
Contamination controls will focus on the drainage of residual fluids in the p1p1ng prior to, and during,
segmentation and on the control of airborne contamination during cuiting and pipe handling operations.
After the piping has been removed, the pipe bedding soil will be surveyed for res1dua1 contammatlon
excavated, and disposed as necessa;ty ‘

4.3 SAMPLING AND ANALYSIS ACTIVITIES
4.3.1 - Past Soil Characterlzatlon Data

Data used to characterize the vadose zone soils were obtained from six boreholes drilled and sampled to
support the 1301-N and 1325-N Liquid Waste Disposal Facilities limited field investigation
(DOE/RL-96-39, Rev. 1A ). DOE/RIL-96-39, Rev. 1A, Figure 2-32 shows the locations of these

‘boreholes. Two of the boreholes are adjacent to 1301-N Liquid Waste Disposal Facility (199-N-107A

and 199-N-108A), one is next to 1325-N Liquid Waste Disposal Facility (199-N-109A), and three are
located northwest of 1301-N Liquid Waste Disposal Facility (199-N-75, 199-N-76, and 199-N-80)
between that facility and the river. Samples were obtained from near the surface to a depth of up to
30.2 m (99 ft). "All of these data are presented in the limited field investigation.

' In addition to the boreholes, sediment samples were collected from the 116-N-1 Crib. Data from these

samples were not used in this evaluation because of insufficient QC associated with the sample collection
process. Other soil samples have been collected from ﬂns wcurnty but most have only been analyzed for
radionuclides.

Data from the characterization samples are summarized in Appendix A of the 1301-N and 1325-N limited
field investigation. These data indicate that chromium is the only metal of concern in vadose zone soﬂs} at
1301-N Liquid Waste Disposal Facility below 3.0/4.6 m (10/15 ft). Chromium exceeded background
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concentrations in data associated with 1301-N Liquid Waste Disposal Facility. Mercury is the only other
metal that is included in the contaminants of concern (COCs), but no data from the boreholes at 1301-N
and 1325-N. Liquid Waste Disposal Facilities are available to evaluate the presence or absence of this
analyte in vadose zone soils. Therefore, it is retained as a COC in surface soils (0 to 3.0/4.6 m [10/15 fi]).

/I DOE/RL-96-39, Rev. 1A, Appendix G, mercury will not reach groundwater in 1,000 years. Therefore
is not considered to be a constituent of concern for groundwater protection below 3.0/4.6 m (10/15 ft).
Evaluation of nitrate concentrations in the soil is similarly limited because of a paucity of data, so that

“gubstance has been retained as a COC. Nitrate is a mobile constituent, and a nitrate plume exists in the
groundwater. Therefore, nitrate i3 considered a COC for both surface and subsurface soils.

Data from the three boreholes located outside of these facilities indicate that no metals are above
background values. One sample from the 150- to 180-cm (5- to 6-ft) interval in borehole 199-N-76 was
analyzed for mercury, and its value is well below typical background concentrations. These data indicate
that metals deposited in the TSDs did not migrate laterally in the vadose zone any substantial distance.

Sampling during remediation did not detect the presence of methanol in the soil. The Washington State
Department of Ecology granied a contained-in determination for methanol in December 2000. The .
Himited field imvestigation sampling was not analyzed for the presence of methanol, and methanol was not
listed as detected in any other sampling efforts. Acetone, however, was detected in three sampies
collected from boreholes outside of the facilities, at concentrations up to 51 ppb. Organic analytes were
not analyzed in samples collected within and adjacent to the TSD units; however, field screening using an
-organic vapor momnitor did not detect any organic compounds. Acetone is a common laboratory '
contaminant, and most of the data reported by the laboratory either are at detection limit or are associated
with a blank that contained detectable amounts of acetone. These circumstances cast doubt on the
presence of detectable quantities of acetone in the wells outside the bounds of the TSD unit.

Additional sa:mphng was performed mn 1998 and is documented in the Data Summary Repori (BHL 1999)
“Characterization of the sites was conducted through sampling in accordance with the Sampling Analysis
Plan for the 100-NR-I Treatment, Stomge and Disposal Units Durmg Remedzanon Closeout

(DOE 2000a). '

4.3.2 Characterization Activities to Determine Closure Option

A sampling and analysis plan {DOE 2000a) has been developed to support site closure. As presented in
Section 4.3 and in DOE/RL-96-39, Rev. 1A, Table 4-17, dangerous waste constituents are retained as
constituents of concern in both surface soils and subsurface soils. All alternatives (other than the
No-Action Alternative) will result in the removal of dangerous waste constituents above 3.0 m (10 ff) bgs
for the modified CRCIA ranger/industrial exposure scenario and 4.6 m (15 ft) bgs for the rural-residential
scenario. This will result in removal of all soils that could be contaminated at levels that present a direct
exposure hazard as defined in MTCA. Verification sampling to determine MTCA direct soil exposure
standard compliance will therefore not be required unless some areas around the units are not excavated
and removed to the 3.0m and 4.6m level. Verification sampling will be performed on contaminants that -
may be present below 3.0 m or 4.6 m for the purposes of detemumng compliance with. groundwater
protection standards.

The Data Quality Objectives process was used (BI—H 2000) to define the extent and *:ype of sampling and
analysis required during excavation and closure. This effort will define sampling issues, which may
include analytes of interest, sample location, number of samples, number and frequency of field QC

- samples (i.e., trip blanks, equipment blanks, splits, and duplicates), sampling methodology, analytical

methods, laboratory protocols, laboratory validation, data error tolerances, and data evaluation methods.
This DQO effort will culminate in an Ecology-approved sampling and analysis plan.
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- Altemative-specific sampling and analysis activities are as follows:

RRES-6 and MCRIS-6 - The Remove/Treat if Required/Dispose/Backfill (Removal) alternatives will
require sampling and analysis at the end of excavation to determine that, at a minimum, a modified
closure option has been attained. Dangerous waste constituents must be below MTCA Method C direct
soil exposure and groundwater protection standards in orderto preclude landfill closure and placement of
a cover. Dangerous waste constituents must be below MTCA B direct soil exposure and groundwater
protection standards in order to achieVe remediation under RRES-6.

MCRIS-7- The Remove 3.0 m {10 ft) bgs/Treat if Required/Dispose/Backfill/Capping alternative will
result in the placement of a WAC 173-303-compliant cover should dangerous waste constituents be left in
place above MTCA Method C levels. Concentrations of dangerous waste constituents remaining under
the units would be frrelevant to the need for placement of a landfill cover; however, to determine whether
other landfill postclosure requirements should be imposed at one or both units, concentrations of
constituent would need to be defined. Sampling would be required after excavauon and/or prior to
backfilling and placement of the cap for this alternative.

MCRIS-8 - Sampling and analysis would be required for the Remove 3.0 m (10 ft) bgs/Treat if
Required/Dispose/ Vitrify (V itrification) alternative to define the extent of contamination of the dangerous
waste constituents needing treatment. Sampling after vitrification may be required in order to determine
the effectiveness of the treatment for dangerous waste constituents.

In addition to the samplmg described above, sampling may be performed during excavation to help define
extent of contarnination, to guide field activities, and for waste characterization to determine ex situ
treatment and disposal requirements.

4.3.3 Piping Characterization

Should a determination be made that piping associated with the 1301-N and 1325-N Liquid Waste
Disposal Facilities may be able to meet clean closure standards and be left in place, such a determination
will be submitted to Ecology for their concurrence. This determination may be based on process
knowledge, sampling, or both.

4.4 WASTE MANAGEMENT

Closure of the 1301-N and 1325-N Liquid Waste Disposal Facilities in accordance with the remedial
alternatives identified will generate low-level radioactive or mixed waste in the form of contaminated:
soils and debris. Disposal of these wastes will be performed at the Environmental Restoration Disposat
Facility or the W-025 Trench, both located on the 200 Area Plateau of the Hanford Site, in compliance .
with WAC 173-303 for any dangerous or mixed waste that will be generated. If generated wastes do not
meet the acceptance criteria for these utits, such as compliance with land dlsposal restrictions _
(40 CFR 268), a disposal plan will be developed to determine appropriate treatment or disposal options
for these wastes. Waste generated as part of this remediation activity will be managed and dlSpOSBd ofin
such a way as to ensure protecmon of human health and the environment.

Waste generatlon management, and disposal will be conducted in accordance with operational

procedures and with all State, Federal, and DOE Orders and regulations dealing with waste mcludmg

agreements with the pubhc and stakeholders

4.5 MODIFIED CLOSURE INSTITUTIONAL CONTROL REQUIREMENTS

Should a modified closure option be determined for 1301-N and/or 1325-N Liquid Waste Disposal
Facilities, institutional controis in accordance with Permit Condition ILK.3.a and WAC 173-340-440
shall be adhered to. Institutional confrols consist of physical measures and administrative and legal
mechanisms. Possible methods of controlling access to contaminated sites include placement of signs,
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entry control such as locked fencing, artificial or natural barriers, and active surveillance. Measures to be
used depend on specific site conditions and degree of hazard associated with confamination left at the énd
of remediation activities. Because of this, specific institutional controls carmot be detailed until after
selection of an alternative and incorporation of design elements during the remedial design phase.

A notice in deed and survey plat will be submitted to the Benton County Audltor as descnbed in
Section 4.12, .

- 4.6 FINAL COVER REQUIREMENTS FOR LANDFILL CLOSURE

Should dangerous waste contaminants be left within the soil column above MTCA Method C levels, a
landfill cover would need to be designed and constructed over the unit(s). Specific design aspects
associated with a landfill cover would require development after the ROD and during the remedial design
phase associated with 1301-N and 1325-N Liquid Waste Disposal Facilities.

47  PERSONNEL TRAINING

Traming will be provided to site personnel in accordance with the 1301-N and 1325-N Liquid Waste
Disposal Facilities training plan contained in DOE/RL-96-39, Rev. 1A, Attachment A~4. This training
will be effective until the postclosure period. At that point, the personnel training information contained
in Attachment 41, Chapter 5.0, §5.4 will supplement training of personnel for postciosure care activities.

4.8 CLOSURE CONTACT

" The DOE-RL will be the official contact for 1301-N and 1325-N Liquid Waste Disposal Facilities during

the postclosure period at the following address:

Director, Gffice of Environmental Services *
U.S. Department of Energy -

Richland Operations Office

P.O. Box 550 ‘

Richland, Washington 99352

*or its equivalent should there be a future reorganizatibn at DOE-RL
4.9 CLOSURE SCHEDULE
Closure activities (actual cleanup) for 116-N-3 will begin in July 2000.

At the completion of 116-N-3, closure activities at 116-N-1 will begin. Approximately 600 feet (Permit
Attachment 41, Chapter 2.0, Figure 2.1} of piping that is associated with the 116-N-1 TSD Waste Site and
the 116-N-2 Facility and support facilities (1322-NA; NB, NC) will be deferred until decontamination and'
decommissioning (D&D) of these facilities. This déferral is due to safety concerns with remediating the
piping and the radiological dose exposure to remedial action workers. Remediation will require

excavation of the earthen berm at the 116-N-2 Facility, which provides radiological shielding.

Additionally, approximately 5,600 feet (Permit Attachment 41, Chapter 2.0, Figure 2.2) of piping that is
associated with 116-N-1, 105-N and 109-N Facilities (part of the N Reactor Facility Complex) will be
deferred until D&D activities of the 105-N Reactor Facility Complex. This deferral is also due to safety
concerns with remediating the piping. Remediation will require excavation up to foundation walls of
these facilities, thus, jeopardizing the integrity of the facilities. The pipelines intersect and/or follow
active underground power lines and potable water lines. Finally, remediation will block the access routes
to the ongoing pump-and-treat operations at the 100-N Springs and other active facilities in the

100-N Area.

The approximate duration of completion for both TSD umits is 5 years, not includirig for the piping that
will be deferred. The D&D of the 116-N-2 Facility and support facilities and removal of the deferred
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piping is planned for startup in the fiscal year 2004. The deferred piping associated with the 105-N and N
109-N Facilities will be remediated as part of D&D of the 105-N Reactor Facility Complex i in accordance R

with Tri-Party Agreement Milestone M-093-20.
The corrective action schedule of compliance for UPR-100-N-31 will be the same as the closure schedule. -
4.10 AMENDMENT OF CLOSURE PLAN

‘The 1301-N and 1325-N Liquid Waste Disposal Facilities closure plan will be amended whenever

- changes in closure activities or postclosure requirements occur and prior to certification of closure and

postclosure, respectively, that would constitute a Class 1, 2, or 3 ‘modification to the Permit
(WAC 173-303-830).

4.11 CERTIFICATION OF CLOSURE

-In accordance with WAC 173-303-610(6), within 60 days of closure of 1301-N and 1325-N Liquid Waste

Disposal Facilities, RL will submit to Ecology a certification of closure signed by both RL and an
independent registered professional engineer. The certification will specify that the units have been
closed in accordance with spec1ﬁcat10ns contained within the approved closure plan as amended and as
contained in the Permit.

4.12 SURVEY PLAT AND NOTICE IN DEED

A survey plat will be submitted by RL to the Benton County Planning Department no later than 60 days

after certification of closure of each unit in accordance with WAC 173-303-610(10). Also, a notice in

deed will be submitted by RL to the Auditor of the Benton County no later than 60 days after certification

of closure of each unit in accordance with WAC 173-303-610(10). After submitting this notice, a o
certification signed by the Permittees will be submitted to Ecology stating that notification has been e
recorded along with a copy of the notice in deed. The notice in deed will specify the type, locatmn and o
quantity of dangerous wastes remaining after closure actions have been completed,
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Table '
Table 5.1. Minimum Inspection Schedule for 1301 N and 1325 Nt Att41.52
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5.0 POSTCLOSURE PLAN

Postclosure requirements will be applicable to 1301-N and 1325-N., Because it is uncertain, whether
postelosure requirements would involve modified closure requirements or landfill requirements, actions
necessary to comply with both closure options are presented.

5.1 MODIFIED POSTCILOSURE INSTITUTIONAL CONTROLS AND PERIODIC
ASSESSMENTS

Institutional controls under a modlﬁed closure option will consist of continued restrictions to access and
use of groundwater and may consist of access controls to surface soils or deeper soils such as a fence.
Institutional controls will be defined after remedial alternative selection. Inspections and maintenance of
institutional controls and monitoring will be requirements of postclosure under 2 modified closure option.

5.1.1 Periodic Assessments

Periodic assessments shall inchide a compliance-monitoring plan in accordance with Permit

Condition ILK.3.b and WAC 173-340-410. The compliance-monitoring plan will address the assessment
requirements, which include protection and confirmation monitoring. This will include at least one
assessment activity that is to take place after a period of five years from the completion of closure. The
assessment activity will demonstrate whether the soils and groundwater have been maintained at or below
the allowed concentrations for a modified closure as defined in Permit Condition ILK.3. The compliance
plan will identify the nature and date of the assessment activities and will include a timetable for
performance of these activities. This information will be contained in the CERCLA Operatlon and
Maintenance Plan and its supporting documents.

Shouid the required assessment activities identify contamination above the allowable limits (i.e., landfill

~ closure levels specified in Permit Condition IL.K 4.); the unit must be further remediated or the

postclosure plan must be modified to include activities to be undertaken at the unit to meet landfill closure
and postclosure requirerents. -Should the required assessment activities demonstrate that contamination .

‘has diminished or remained the same, the Permittees may request that Ecology reduce or eliminate the

assessment activities and/or mst1tut10na1 controls.

As allowed by WAC 173-340-410, such monitoring may be combined with other plans It is the mtention
that protection and confirmation sampling of groundwater be achieved through implementation of the
dangerous waste final status groundwater monitoring plan to be written prior to, and implemented- upon,
the effective date of the Permit modification addmg 1301-N and 1325-N to the Permit (antmpated to.
occur in 1999).

In addition to groundwater monitoring, compliance monitoring for institutional controls will include
routine visual inspections and evaluations. Visual mspections shall consist of examinations of soil cover
surfaces for signs of deterioration and improper usage of the surface area (e.g., buildings, impervious -
surfaces such as concrete or asphalf). An evaluation of existing data from the groundwater monitoring
system should also be performed, as well as any other activities that would help assess the mtegnty of the
cover. . -

5.1.2  Imspections

Inspections of institutional controls and groundwater monitoring systems under a modified closure opfion -
will be required. Groundwater monitoring postclosure inspection requirements will be identical to those
under a landfil closure option and are contained in Section 5.2. Because the exact nature of institutional
controls that may be utilized at 1301-N and 1325-N depend upon the remedial alternative chosen, site
conditions, further characterization efforts, and the success of remedial actions taken, a list of potential
nspection items is contained in Table 5.5. Frequency of inspection of these potential items is also
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contained in this table. These inspections may be implemented in checklist form Such a checklist could TN
specify entering checklist performance and results in the appropriate nspection logbook. ‘ :

51.2.1  Inspection loghook

Inspectors will be trained in accordance with the postclosure personnel training plan contained in
Section 5.4. The inspector will record any damage to the area and/or maintenance needs as well as the
weather conditions at the time of inspection. Separate logbook entries will be signed and dated.
Performance of any related inspection checklists will be documented in the logbook. Maintenance

~ actions will be started and should be completed within 90 days. Logbook entries will document the

correction of the problem or the status of corrective actions. Entries should also uniquely 1dent1fy where
possible, work documents that actually performed the activities.
54.2.2  Security control devices

The 1301-N and 1325-N units are currently surrounded by a fence with locked gate access. If fences are )
removed to accommodate remedial activities, they will be replaced with an appropriate physical barrier, if

- required, in accordance with instifutional controls defined after remedial alternative selection.

Table 5.1. Minimum Iﬁspectien Schedule for 1301 N and 1325 N

Ttem(s) : Inspection Frequency ‘
. Monthly Quarterly Annually
Security control devices - X

X (until vegetative
' cov(er is estfblished) X (thereafier)
Cover settlement and displacement ' X N
Condition of vegetative cover X (first 2-3 vears) | X (thereafter) :
Well condition and purge water collection ' o x
system
| Benchmark integrity ' : X

Erosion damage

51.23 Erosion damage and general mtegrlty

Should surface ground covérs or other earthen barriers be utilized as part of the modified closu:re
institutional controls for 1301-Nand 1325-N, inspection of these systems for erosion control and general
integrity will be performed. Inspection frequency will be quarterly and will be performed by physically
walking over the site to check visually for wind and water erosion, subsidence, displacement, and general
site integrity. Any site damage noted during inspections will be recorded in the field logbook and
re'ported to the appropriate maintenance authonty

52  LANDFILL POSTCLOSURE REQUIREMENTS

Should a landfill cover be required, an inspection and maintenance plan Wﬂl be developed durmg
remedial design for the 1301-N and 1325-N cover systems. :

53 GROUNDWATER MONITORING POSTCLOSURE REQUIREMENTS

5.3.1 Postclosure Groundwater Monitoring

During the postclosure period, monitoring of groundwater will continue according to the existing
groundwater-monitoring program (Borghese et. al., 1996). The detection-monitoring program in
accordance with WAC 173-303-645 (9) 1s scheduled for implementation when the 1301-N and 1325-N
units are incorporated in the Permit. _ _ e
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53.2 Inspection, Maintenance, and Replacement of Wells

Each time a well is sampled, the wellhead and associated structures are inspected. Problems with the
purntp or with the sample (e.g., excessive turbidity) are also noted. Repairs are made according to
approved contractor procedures. Subsurface inspection and maintenance is performed on a 3- to 5-year
schedule, or as needed to repair problems identified during sampling.

ifa momtormg well becomes unsultable for use, the monitoring program will be reevaluated to detemune
if a new or existing well should be substituted.

5.4 PERSONNEL TRAIN]NG DURING POSTCLOSURE

This section describes the training of personnel required to complete postclosure care requirements
contained in this closure plan and the Permit. It is intended to supplement the training plan currently in
place and identified in DOE/RL 96-39, Rev. 1A, Attachment A-4. A brief descnptlon of how training
will be designed to meet job tasks is presented below.

5.4.1 Surveillance Personnel

The following outline provides potential information on classroom or on-the-job training that surveillance
personnel will complete before conducting independent site surveillance at 1301-N and 1325-N dunng a
postclosure period. Only those that are applicable to the selected closure option will be used:

»  Site surface inspections (water and wind erosion, settlement and displacement, vegetative cover)
«  Security inspections ‘

» Location, integrity, and inspection of benchmarks, if appropriate

» Location, integrity, and 1nspect10n of groundwater wells

« FErosion damage

« Cover settlement and displacement

» Vegetative cover condition.

5.4.2 Groundwater Sampling and Analysis Task Leader and Sampling Personnel

After closure of 1301-N and 1325-N, the sampling and ana1y51s task leader or delegate (sampiers) will be

responsible for:

»  Monitoring and reporting on groundwater well security and maintenance

+ Collecting groundwater level data '

« Collecting , packaging, and shipping groundwater samples to field and offsite laboratories”
+  Sampling and monitoring equipment operation and maintenance

» Providing sample chain of custody to the laboratory.

The training of the sampling and analysis task leader and sampling personnel will receive either
classroom instruction or on-the-job training. Sampling and analysis personnel will be trained to perform
these functions in accordance with the Hanford Analytical Services Quality Assurance Requirements
Documents (DOE-RL 1996d). A person successfully completing the required training eourses will be
qualified as a groundwater sampler and/or task leader. All personmel will undergo training and at least an
armual review for required courses.

543 Additional Training Descriptions for-Landfill Closure

T raim'ng descriptions for additional tasks associated with a landfill closure are as follows:-

«  Site Cover Inspections — This on-the-job training program is established to ensure that the
surveillance personnel know what to inspect after the closure of 1301-N and 1325-N. It will include
how to nspect for obvious signs of erosion, proper drainage, settlement, and sedimentation. In
addition, persormel will be informed as to what constitutes proper vegetation coverage.
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Additional on-the-job or classroom training under a landfill closure option includes the followiﬁg:

«  Site Security Inspections — Personnel will be instructed on how to inspect for obvious signs of a
security breach. Signs may include cut fencing, unlocked gates, or cut chains.

»  Location, Integrity, and Inspection of Benchmarks — Personnel will be shown the location of
benchmarks and report any obvious signs of destruction or deterioration.

55 © SECURITY
5.5:1 24-Hour Surveillance System

The 1301-N and 1325-N units are located within the 100 Area of the Hanford Site. The 100 Area will
remain an area conftrolled by RL for the near future due to the decommissioning and deactivation of
facilities associated with and including the 100-N Reactor. These areas will be under 24-hour
surveillance by Hanford Patroil Protective Force personnel.

5.5.2  Barrier, Means to Control Entry, and Warning Signs

Roadways to the unit and site access will remain administratively restricted to use by authorized

personnel only. Posted federal warning signs restrict access to the 100-N Area from the Columbia River.
Further institutional and administrative measures controlling TSD unit site access may be initiated for the
site commensurate with the future use of the property.

5.6 POSTCLOSURE CONTACT

The RL will be the official contact for the 1301-N and/or 1325-N units durmg the postclosure period at _
the following address: : : 7o

Director,; Office of Enwromnental Services*
1.5, Department of Energy

Richland Operations Office

P.0. Box 550 ‘

Richland, Washington 99352

*01" its equivalent should there be a future reorganization at DOE-RL
5.7 CERTIFICATION OF POSTCLOSURE '

No later than 60 days after completion of the postclosure care period, RL will submit to Ecology a
certification of completion of postclosure care. This certification, stating that postclosure care for the unit
was performed in accordance with the approved closure plan, will be signed by R and an independent
registered professional engineer. The certification will be submitted by registered mail or an eqmvalent
delivery service. Documentation supporting the independent registered professional engineer's
certification will be supplied upon request of the regulatory authority.
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FORM 3 DANGEROUS WASTE PERMIT APPLICATION WTaT7] ; |E:ﬁt?f']n;' T(; DOk

FOR OFFICIAL USE ONLY .

Application | Date Received ' _ Comments

Approved | (month/ day / year)

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 Tirst 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 I this is
arevised 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)

[]1. Existing Facility (See instructions for : - it lete it
definition of “existing” facility. Complete item below.) [12. New Facility (Completeitem below.) _
MO DAY 1 YEAR *For existing facilities, provide the MO DAY YEAR |  For new facilities, provide th |
05 13 1986 date (mo/day/yv) operation began - . date {mo/day/yr) operation
or the date construction commenced. - - I began or is expected to begin
(use the boxes to the left) -

*The date construction of the Hanford Facility commenced
" B. Revised Application (Place an “X” below and complete Section I above)
1. Facility kas an interim Status Permit : [ 2. Facility has a Final Permit

1. PROCESSES — CODES AND DESIGN CAPACITIES

A. Process Code— Enter the code from the list of process codes below that best describes each process 1o 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 Hst of codes below, then describe the
process {including its design capacity) in the space provided on the (Section ITI-C). * .

B. Process Design Capacity ~ For each codé entered in column A ener the capacity of the process.

1. Amount— Enter the amount.

2. Unit of Measure ~ For each amount entered in column B(1), enter the code from the st of umit measure codes below that dmcrili&_s 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
NstoracE: T
Container (barrel, drum, etc.) : 301 Galions or liters
Fank ’ 502 Gallons or liters i
Waste pile . 8503 Cubic yards or cubic meters
Surface impoundment 504 Gallons or Hiers
. 506 Cubic yards or cubic meters*
DISPOSAL: '
Injection welt . D8o Gallons or liters
Landfill : D81 Acre-feet (the volume that would cover one acre
: © toa Depth of one foot) or hectare-meter ’
Land application D82 Acres or hectares
Ocean disposal . D83 Gallons per day or liters per day
Surface impoundment Dg4 Gallons or liters
TREATMENT:
Tank 01 " Gallons per day or Hters per day
Surface impoundmment : . TO2 ‘Gallons per day or liters per day
Incinerator TO3 Tons per hour or metric tons per hour; gallons
) ) : per hour or liters per hour
Other (use for physical, chemical, thermal or biclogical treatment _ To4 Gallons per day or liters per day

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

Unit of Measure Unit of Measure Code Unit of Measure  Unit of Measure Code Unit of Measure  Unit of Measure Code.
Gallons Liters Per Day ... ccoceccectveeeeesrerenensnas v Acre-Feet wniiiiicacnnenens eesressiness oo A
LAIETS ..ot ceen e e enmsssas e eeeceeeesens Tons Per HOW aeveevvcveccnccvenns D Heotare-Meter oo erceerase e, F
Cubic Yards ....cvovveeeirereenerinenss emrerrresrressennn Metric Tons Per HOUT .coccecrvvvverieceeere W ACTES ot evieeeeeseeeseessteneeeeeooees e eeeeees e B
Cubic Meters Gallons Per HOUr .....oouveceemceemsrnreversessensens E . Q
Gallens Per Day Liters Per Hour I |

ECY 030-31 Form 3 {(Rev. 7/97}
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IOI. PROCESS — CODES AND DESIGN CAPACTTIES (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
hold 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 galions per hour.

Line A. Process Code ' _ - B. process Design Capacity
No. (f"”_'" list above) _ 1. Amount (Specify) 2. Unit of Measure &
‘ W ) (enter code) For Official Use Only =
X-1 S 0 2 600 ' G ‘ ' :
X-2 T 0 20 ' | E
1 T 0 400,000 U’
5 .
3
4
B
| 6
| -
8
| 9
| 10

C. Space for additicnal process codes or for descrihing other process (code "T04"). For each process entered here inciude design capacity.

.

J02

The 1324-N Surface Impoundment is a lined pond with a treatment design capacity of 400,000 gallons (1,514,180 liters) per
day. The impoundment was used to treat waste from the regeneration of demineralized columns. The waste exhibited the
characteristics of corrosivity (D002). Successive additions to the pond of acidic and caustic waste served to neutralize the
waste. The nonregulated neutralized waste was transferred to the 1324-N Percolation Pond. The 1324-N Surface
Impoundment no longer receives waste and will be closed under interim status. . o

ECY 030-31 Form 3 (Rev. 7/97)
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DESCRIPTION OF DANGEROUS WASTES

A. Dangerous Waste Nnmber — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you 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. :

B. Estimated Annual Quantity - For each listed waste entered in colurmn A, estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contarinant 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. - s

{C. Unit of Measure - For each quantity entered in cohunn 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 measure 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.

" ID. Processes

1. Process Codes:

For listed dangerouis waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in
Section I11 to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wéstes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process

codes contained in Section 111 to indicate all the processes that will be used to store, treat, andfor dispose of all the non-listed dangerous wastes
that possess that characteristic or toxic contaminant. '

Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) 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).

2. Process Description: If 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 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 total annual quantity of the waste and describing all the processes to be used to freat, store, and/or dispose of the waste. . . | .

2. Incolumn A of the next line enter the other Dangereus Waste Nurnber that can be used to describe the waste. In column D(2)en
that line enter "Included with above" and make no other entries on that line.

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

Exanple for completing Section IV (shown in line numbers X-1, X-2, X-3, and X4 below} - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. n 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 Measure : D. Processes
No. {enter code) Quantity of Waste (enter code)
1. Process Codes 2. Process Description

_ {enter) - | {ifa code is not entered in D(1))
Xx1{Kio| 5 | 4 900 P T03 | D80 ' ' '
X2|Djoj e} 2| 400 P TO3 | D80
x3|Dfof ol 1. 100 3 T03 | D8O
X4{D| 0 0 2 T43 | D8O - Included with above

ECY (30-31 Form 3 (Rev. 7/97)
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1.D, Nutnber (enter from page 1}
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)

Line | A. Dangerous Waste No.
No. (enter code)

B. Estimated Annual
Quantity of Waste

C. Unit of Méasure
(enter code)

D. Processes

1. Process Codes

(enter)

2. Process Description
(if a code is not entered in D(1))

D 0 0 2

1,500,000,000

P

“lTo2
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IV. DESCRIPTION OF DANGEROUS WASTE (continued)
|E. Use this space to list additional process codes from Section D(1) on page 3.

The 1324-N Surface Impoundment was used fo treat corrosive dangerous waste (D002) from the

163-N Demineralization Plant. The waste consisted of acidic and caustic backwashes from the regeneration of
demineralizer columns. Approxlmately 1,500,000,000 pounds (680,338,600 kilograms) of waste were treated each
year, :

V. FACILIITY DRAWING Refer to attached drawing(s).
All existing facilities must include in the space provided on page 5 a scale drawmg of the facility (see mstructlons for more detail).
VI. PHOTOGRAPHS Refer to attached photograph(s).

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; ex1stmg storage, treatment
and disposal areas; and sites of future storage, treatment ot disposal areas (see instructions for more detail).

Vil. FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.
LATITUDE {degrees, minutes, & seconds) : LONGITUDE (degrees, minutes, & seconds)

VIII. FACHITY OWNER

X A. Ifthe 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 to Section XI below.

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

1. Name of Facility’s Legal Owner 2. Phone Number (area 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 inquiry of those individuals immediately responsible for obtaining the information, I believe that the

submitted information is true, accurate, and complete. Iam 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 ' : .

U.S. Department of Energy John D. Wagoner - 106/30/1994
Richland Operations Office )

X. OPERATOR CERTIFICATION

T 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.

Name (Print Or Type) Signature ' Date Signed
See attachment

ECY 030-31 Form 3 (Rev. 7/97)
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-j;based ‘on my inqu1ry of those 1nd1v1dua1s 1mmed1ate1y responsible for obt, ing-
- the information, T believe that the submitted information is true, accurate,
" and complete.. I am aware that there are significant penalties for submitting
.-false 1nformation including the poss1b111ty of fine and;imprisunment R

e
- Aghn-D. Wagonér, Man :
;S. Department of nergy

‘J”Edward S Keen, President S e R L e .
H]TBechteI Hanford Inc e T e T
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FORM 3 ' L. EPA/State LD., No. -
DANGEROUS WASTE PERMIT APPLICATION wlaT7 a2 o]0 NonE

FOR OFFICIAL USE ONLY

Application | = Date Received

Approved | (month/ day / year) Comments

[ T 131

1. 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_applic:ition you are submitting for
your facility or a revised application. H 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 LD. Number in Section T above.

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

1. Exisﬁﬁg Facility (See instructions for 3 - :
. New Facility (Complete item below.
definition of “existing” facility. Complete item below.) - (Comp ) _ _
MO | DAY YEAR *For existing facilities, provide the : MO DAY YEAR For new facilities, provide th | -
09 01 1977 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 left) :

*The date construction of the Hanford Facility cornmmenced

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

II1. PROCESSES — CODES AND DESIGN CAPACITIES

PROCESS DESIGN CAPACITY
|sToraGE: ' o
Container (barrel, drum, etc.) : - osol Gallons ot liters
Tank . 502 Gallons or liters
Waste pile 303 Cubic yards or cubic meters
Surface impoundment 304  Gallons or liters
‘ ’ 506 Cubic yards or cubic meters*
DISPOSAL: .
Injection well D30 Galions or liters
Landfilt i D81 Acre-feet {the volume that would cover one acre
to a Depth of one foot) or hectare-meter
Land application : D82 Acres or hectares
Ocean disposal D83 Gallons per day or liters per day
Surface impoundment D84 Gallons or litets
TREATMENT: . .
Tank ¥ Gafions per day or liters per day
Surface impoundment 102 Gallons per day or liters per day
Incinerator - T03 Tons per hour or mefric tons per hour; gallons
. pet hour or liters per hour
Other (use for physical, chemical, thermal or biological treatment TO4 " Gallons per day or liters per day

A. Process Codie— 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 needed, enter the codes(s) in the space provided. I 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 III-C). ’ ‘

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

1. Amount- Enter the amount.

2 Unit of Measure — For each amount entered in colurm B(1), enter the code from the list 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

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

Unit of Measure Unit of Measure Code Unit of Measare  Unit of Measure Code ~ Unit of Measure _ Unit of Measure Code
Gallons ...ccvecisnisirssins s e e G . Liters Per Day Acre-Feet ..

LAters coeveeene ..L Tons Per Hour . Hectare-Meter

Cubic Yards ....ouveimiemiacrnns .Y Metric Tons Per Hotur .o W ACTES vsreriiirenns
Cubic MEters.....oouuiuvmrersrvnnas .C Gallons Per Hour ......coreercemimemsesecnsnsnsnnanas E HECLATES ...ovavvaeitrasrrssersosrcmcaseemimsmnsinsssrsses Q
Gallons Per Day .....ccooveerreecermceceniecssasnsanns U Liters Per HOUT .oevoceeecciren s cennsnsasna e H : .

ECY 03G-31 Forim 3 (Rev. 7/97)
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HI. PROCESS - CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section ITI {shown in lirfe numbers X-1 and X2 below): A facility has two storage tanks; one tank can
hold 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

No.  |(from list above) 1. Amount (Specify) 2. Unit of Measure
{enter code} For Official Use Only

X-1 S 0 2 600 G

X2 [ T 0 3 20 . ' E

1 T 0 4 1,000,000 . U

2 D 8 4 1,000,000 G

3

4

5

6

7

g

9.

10

T04, D84

interim status. , S R

C. Space for additional process codes or for describing other prbcess (code "T04"). For each process entered here include design capacity.

The 1324-NA Percolation Pond received corrosive dangerous waste {D002) from the regenerstion of
demineralizer columns in the 163-N Demineralizer Plant. Acidic and caustic waste was discharged fo the
pond in series, which served to neutralize the waste in the pond. Any acidic or caustic waste that reached
the soil was neutralized further by the calcareous nature of the soil. Discharge of dangerous waste to this
pond was discontinued in April 1986. The pond also received nonregulated neutralized waste from the
1324-N Surface Impoundment and nonregulated process and cooling water from the 163-N Plant. The
process design capacity reflects the maximum volume of water discharged daily rather than the physical
capacity of the unit. The 1324-NA Percolation Pond no longer receives waste and will be closed under

ECY 030-31 Form 3 (Rev. 7/97)
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JEV. DESCRIPTION OF DANGEROUS WASTES

A. Dangerous Waste Number — Enter the digit number from Chapter 173-303 WAC for each tisted dangerous waste you will handle. If you 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. '

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

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

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 measure 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

3. Process Codes:

For listed dangerous waste: For each listed dangerons waste entered in colurnn 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 charac}:erisﬁc of toxic contaminant entered in Column A, select the code(s) from the list of process
codes contained in Section IT to indicate all the processes that will be used to store, treat, and/or dispose of all the pon-listed dangerous wastes
that possess that characteristic or foxic contaminant. :

Note: Four spaces are provided for‘entering process codes If more are needed: (1) Enter the first three as described above; (2) 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).

4, Process Description: If a code is not listed for 2 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: :

4. Sclect one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by

5. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In colwm D(2) on
that line enter "Included with above" and make no other entries on that linc. '

6. 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. '

estimating the total annual quantity of the waste and describing alt the processes to be used to treat, store, and/or dispose of the waste. - - |- -~

Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure |. D. Proéesseé
No. |. (enter code} Quantity of Waste (enter code)
_ 1. Process Codes 2. Process Description
({enter) {ifa cot_ie is not entered in D(1})
X1|K{o] 5 | 4] 900 ' P TO3 | D8O )
X2|D| o] 0 400 RN T03 | D8O
x3|Dlo| o] 1 100 P TO3 | D8O
X4|D{o0o| 0| 2 _ _ T03 | D80 - Included with above

ECY 030-31 Form 3 (Rev. 7/97)
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1.D. Number (enter from page 1)
wiAJ7]8]a[o]oo[s]9]6]7

1V. DESCRIPTION OF DANGEROUS WASTES (continued)

Line| A bangerous Waste No. B. Estimated Anmial
No. (enter code) Quantity of Waste

C. Unit of Measure
(enter code)

D. Processes

1. Process Codes
{enter)

2. Process Description
'(if 0 code is not entered in D(1))

D 0 0 2 1,500,000,000

P

T04

D84

Neutralization/Percolation
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IV. DESCRIPTION OF DANGEROUS WASTE (continued)

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

The 1324-NA Percolation Pond received waste from the 163-N Demineralization Plant. The waste
consisted of acid and caustic backwashes from the regeneration of demineralization columns.

Approximately 1,500,000,000 pounds (680,338,600 kilograms) of corrosive waste (D002} were managed
each year. o : _

{V. FACILHTY 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 instructions for more detail).

V1. PHOTOGRAPHS Refer to attached photograph(s). -

All existing facilities must include photographs (acrial or ground-level) that clearly delineate al} existing structures; existing storage, treatment
and disposal areas; and sites of future storage, treatment or disposal areas (se¢ instructions for more detail).

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

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

VIO, FACILITY OWNER

A. Ifthe facility owner is also the facility operator as tisted in Section VII on Form 1, “Generat Information,” place an “X” in the box to the
left and skip to Section X1 below. o
B. If the facility owner is not the facility operator as listed in Section V11 on Form 1, complete the following itemns:

1, Name of Facility’s Legal Ovwner 2. Phone Number (area 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 ail attached
documents, and that based on my inguiry of those individuols immediately responsible for obtaining the information, 1 believe that the
submitted information is true, accurate, and complete. Iam aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.

Name (print or type) Signature ' 1Date Signed
John D. Wagoner, Manager . _
U.S. Department of Energy John D. Wagoner 106/30/1994

Richland Operations Office

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, 1 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 imprisonmeni.

Name (Print Or Type) Signature ' |Date Signed

See attachment

ECY 030-31 Form 3 (Rev. 7/97)
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T certlfy under pena’lt_y of Jaw that I have persona'ﬂy exammed and am. fam111ar R S
~with the information submitted in this and all attached documents, a - L '

- based:on"my. inquiry of those individuals “immediately ) cms1b1e “for-ob
Conthe 1nf‘ormat1on, I beheve that the: submitted information is true, ai
and complete I am aware that there are s1gmf1cant penaltxes for' submth

er/Operator - g S o T bate T T e
o %n D. Wagoner, Manafér R S SRS R LR T
- U.S. Department. of Fnergy ‘ T R el
.'..‘Rlchland Operations Ofﬁce _

‘['xﬁo—operator“ BN Co Datgn Lt e e ,
" Edward S. Keen, Pres1dent ‘ ‘ Ly R e L e T e s e T S
“Bechtel Hanford, Inc.. = =~ ' | DT DR T T L ST S PUTTR DA
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CERCLA
CFR
CMS
DOE

. Ecology

EPA
ICP

. LWDF

MTCA
ou
Permit -
QA
QC
RCRA
RL
ROD
SEPA
TOX
TSD
WAC

ABBREVIATIONS AND ACRONYMS

Comprehensive Environmental Response, Compensatzan and Liability Act of 1980

Code of Federal Regulations

corrective measures study

U.S. Department of Energy

Washington State Department of Ecology

U.S. Environmental Protection Agency

inductively coupled plasma
liquid waste disposal facility
Model Toxics Control Act
operable unit

- Hanford Facility Dangerous Waste Permit

quality assurance

quality control

Resource Conservation and Recovery Act of 1980

U.S. Department of Energy, Richland Opcratmns Office
record of decision

State Environmental Policy Act

total organic halogen

treatment, storage, and disposal

Washington Administrative Code
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2.00 UNIT DESCRIPTION

* Attachment 42 presents the closure plan for the 1324-N Surface Impoundmént (1324-N), also known by |

the designation 120-N-2, and for the 1324-NA Percolation Pond (1324-NA), also known by the
designation 120-N-1. The 1324-N and 1324-NA terminology will be used throughout this appendix
because the liquid waste disposal facilities are identified as such in their Part A, Form 3, Permit. These
nonradioactive dangerous waste units operated as treatment and disposal units under the authority of the
Washington Administrative Code (WAC) 173-303. Closure of these units will commence pursuant to
WAC 173-303-610 and the Hanford Facility Dangerous Waste Permit (Permit). Modification of the
Permit to include this closure plan is anticipated to occur in calendar year 1998.

Soil data obtained during previous sampling efforts do not identify dangerous waste constituents above

" Model Toxics Control Act (MTCA) Method B residential standards. Thus, the soil column meets clean

closure standards pursuant to Permit condition I.LK.1. However, groundwater contaminated by sulfate
will require closure of these units under a modified closure option in accordance with Permit
Condition LK.3. - '

2.1 REGULATORY BACKGROUND

The 1324-N and 1324-NA units are operated by U.S. Department of Energy (DOE), Richland Operations
Office (RL) and co-operated by Bechtel Hanford, Inc. Although the U.S. Government holds legal title to
this facility, the RL, for purposes of regulation under WAC 173-303, is considered the legal owner of the
facility under existing U.S. Environmental Protection Agency (EPA) interpretive regulations (51 Federal
Register 7722).

The Part A, Form 3, dangerous waste permit application documentation for these units was originally
submitt_ed to the Washington State Department of Ecology {Ecology) and the EPA in August 1986,

The Part A for the 1324-NA Percolation Pond defined this unit, during operation, as a treatment (through
soil column neutralization) and disposal unit for acid and caustic waste. The 1324-N Surface
Impoundment, a lined unit, was defined solely as a neutralization treatment unit during its operation. ..
Three revisions of Part A have been submitted since that time. The latest revisions of these Part A's are
contained in Attachment 42, Chapter 1.0. In addition, a State Environmental Policy Act (SEPA)
checklist, pursuant to WAC 197-11-960, will be approved prior to incorporation of this ¢losure plan into
the Permit. A draft SEPA checklist is provided in DOE/RL-96-39, Rev. 1, Attachment B-3).

The Hanford Site Dangerous Waste Permit contains a schedule for incorporation of closure plans into the
Permit. The closure plan for 1324-N and 1324-NA is scheduled for incorporation in 1998.

2.2 CLOSURE PLAN AND CORRECTIVE MEASURES STUDY INTEGRATION

Closure of the 1324-N and 1324-NA units (collectively referred to as 1324-N and 1324-NA, but including
the South Settling Pond and associated soils, structures, and piping) will occur under the authority of.
WAC 173-303. These units are also defined under the 100-NR-1 Operable Unit (OU) and are part of
DOE/RL-96-39, Rev. 1, Treatment, Storage, and Disposal Corrective Measures Study. -

DOE/RL-96-39, Rev. 1, Section 2.5.5concludes that no contaminants of concern associated with
operation of these units remain in the soil above MTCA Method B residential levels. Information in the
closure plan supports this determination and is in Attachment 42, Chapter 4.0, Section 4.3. However, a
sulfate plume attributable to operation of these units exists with concentrations above the secondary
drinking water standard as described in the DOE/RL-96-39, Rev. 1. The presence of this sulfate plume
will require closure of 1324-N and 1324-NA under a modified closure option. Integrated TSD and OU
closure actions will be necessary to return the area to the appearance and use of the surrounding land -
areas to the degree possible given the nature of the previous dangerous waste activity

Attachment 42.2.1
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(WAC 173-303-610[2]{2][(iii]) and to remediate the groundwater. Actions to accomplish this may
include characterization to determine that piping and/or structures are clean, removing structures and
piping associated with the units, backfilling, regrading and revegetating the area, and implementing
groundwater remedial technologies for cleanup of the sulfate plume. Attachment 42, Chapter 4.0
provides details of the closure activities and includes characterization data, cleanup standards, and actions
to be taken to accomplish the closure activities.

Actions taken to remediate these TSDs will comply with the provisions of both CERCLA and RCRA.
The CERCLA public involvement, including public notice and opportunity to comment, has been
enhanced to concurrently satisfy the RCRA closure process. The remedy selected under CERCLA will be
incorporated into the Hanford Facility RCRA Permit as the RCRA closure action after issuance of the
public notice and commernt process.

It is anticipated that the CERCLA ROD will be issued subsequent to the RCRA permit modification.
Should the CERCLA ROD contain provisions inconsistent with the approved RCRA modifications, the
Hanford Facility RCRA Permit will be again modlﬁed to reconcile these dlﬂ'erences during the next
permit modification ¢ycle,

23 CLOSURE PERFORMANCE STANDARDS

The closure performance standards of WAC 173-303-610(2) require that the owner/operator of a TSD
unit close the unit in a manner that: (1) minimizes the need for further maintenance; (2) controls,
minimizes, or eliminates postclosure escape of dangerous waste to the extent necessary to protect human
health and the environment; and (3) returns the land to the appearance and use of surrounding land areas.

2.3.1 Minimize the Need for Further Maintenance

The 1324-N and 1324-NA units will achieve clean closure of the soil column; therefore, further
maintenance will not be needed for surface activities after certification of closure. The existing
groundwater-monitoring program (Borghese, et: al, 1996) will be continued upon the effective date of the -
Permit modification adding these units. This system will be operated to minimize maintenance activities.

23.2 Control Dangerous Waste Escape to Protect Human Health and the Environment

Because no dangerous waste or constituents above levels that are considered protective of human health
and the environment exist in the soil column at these units prior to closure activities, this closure
performance standard is not applicable to this media. Groundwater is administratively restricted from
access as a drinking water source by RL and will continue to be restricted until decisions regardmg
remediation of the sulfate plume are made in a final ROD for the 100-NR-2 OU.

233 Return Land to Appearance and Use of Surrounding Area -

The appearance and use of 1324-N and 1324-NA after closure will be consistent with the future use of the
100-N Area. Structures and piping that do not meet clean closure standards will be removed. Earthen
basms will be backfilled, regraded, and revegetated in a manmer consistent with the prior site condition.

24 GENERAL DESCRIPTION OF UNITS

This section p_rovides a general description of the 1324-NA Percolation Pond and 1324-N Surface
Impoundment. This description is intended te provide an overview of these units.

1324-N, 1324-NA, the South Settling Pond (100-N-58), and soils contained within the current fence line
surrounding these units are subject to this WAC 173-303 closure action. Pipelines associated with
dangerous waste discharges from generating units to the ponds/surface 1mpeundment are within this

closure scope as well,

Attachment 42.2.2
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A chronology of events assocmted with these units is contained in Table 2-6 of DOE/RL-96-39, Rev. 1.
A brief description of the units that are the subject of this closure plan is presented below.

From August 1977 until spring 1983, the 1324-N Settling Pond system consisted of the North and South
Settling Ponds and the 1324-NA Percolation Pond. These ponds received both the corrosive regeneration
wastes from the 163-N Demineralization Plant and the nondangerous filter backwash waste stream.
Plugging of the settling ponds may have caused some flooding on the northern side of the units as
described in DOE/R1.-96-39, Rev, 1, Section 2.4.4. :

Because all ponds received corrosive dangerous wastes after the effective date of regulation for TSD units
{(November 19, 1980), they are all subject to closure under dangerous waste regulations. The settling
ponds, however, have never been described in the Part A, Form 3 that would define them as interim status

TSD units.

The 1324-NA is a large, unlined, inactive pond that was used to treat corrosive wastes. The pond was

placed in service in August 1977 and was used to treat corrosive regeneration wastes from the 163-N-
Demineralization Plant and to dispose of nondangerous filter backwash water from the 183-N Filtered
Water Plant. The corrosive wastes were treated in the Percolation Pond by the alternate addition of acidic
cation column regeneration wastes and alkaline anion column regeneration wastes and were :
concomitantly disposed of through percolation throughout the soil column.

1324-N is an inactive basin that was used as a neutralization pond for the corrosive wastes generated from

the 163-N Demineralization Plant. The addition of sulfuric acid and sodium hydroxide in series into this
unit resulied in a neutralized nondangerous wastewater. This wastewater was then routed to 1324-N. The
1324-N basin had a double liner as well as leak detection and leachate co'ilectlon system. Th:s site

- appears as an unlined basin next to the 1324-NA site today.

For a general discussion on the unit background and an in-depﬂl.description of 1'324-N, 1324-NA, the

“South Setiling Pond, and associated piping, refer to DOE/RL-96-39, Rev. 1, Section 2.4.4..

2. 4 1 Topographlcal Maps
: . i

The topograph1ca1 map for 1324-N and 1324-NA is prov:ded in F1gure 2-30 of DOE/RL 96-39 Rev 1.
2.4.2 Floodplain

The U.S. Army Corp of Engineers (Jamison 1982) has calculated the probable maximum flood based on
the upper limit of precipitation falling on a drainage area and other hydrologic factors such as antecedent.
moisture conditions, snowmelt, and tributary conditions that could lead to a maximum runoff. The
probable maximum flood for the Columbia River below Priest Rapids Dam has been calculated to be

41 million L/s (1.4 million ftsfs) The 1324-N and 1324-NA units are located above the 100-year
fioodplain.

243  Traffic

The majority of traffic inside the Hanford Site boundaries consists of light-duty vehicles used to transport
employees to work areas. The 1324-N and 1324-NA units are located within the Hanford Controlled
Access Area where roadways cannot be accessed by the general public. These units are isolated from the
nearest public highway, State Highway 24, by approximately 6 km (4 mi). Vehicle traffic around the
units is restricted and is minimal. Access to the units is prevented by a locked, 2.4-m (8-ft) chain Imk
fence topped with barbed wire.

Attachment 42.2.3
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2.44 General Hydrogeologic Conditions

DOE/RL-96-39, Rev. 1, Section 2.4 provides information on the geology and hydrogeology underlying
1324-N and 1324-NA.

2.45  Physical Dlmensmns of the Waste Units

The 1324-NA Percolation Pond is a rectangular basin, 3.7 m (12 ft) deep, with outer dimensions of 95 m
by 61 m (310 ft by 200 f).

' 1324-N is a basin with outer dimensions of approximately 43 m by 23 m (140 ft by 75 ft) at grade,

sloping to 24 m by 4.6 m (80 ft by 15 t) at approximately 4.6 m (15 1t) bslow grade.
24.6 = Design Capacity

Both 1324-N and 1324-NA units were designed with a 24-hour period discharge capacity of 1,050 L/min
(277 gal/min). '

2.4.7 Ancillary Equipment

The 1324-N and 1324-NA units are passive liquid waste handling/disposal units, which do not rely on
active systems for operations support. The units consist of transfer piping, structures, and soil.

248 ‘Containment Systems

The 1324-NA unit does not include containment systems. Diking exists between units. The 1324-N unit
contains a double lining of 45-mil Hypalon and leak detectlon systems to contain disposed liquids and
prevent percolation into the underlying soils.

249 Structnres and Piping Requiring Removal or Characterization as Clean

Strucmres requmng removal mclude a samplmg buﬂdmg, valve p1ts leak detection systems and the
liners. Assomated piping is described in DOE/R1-96-39, Rev. 1, Section 2.4.4.

2.4.10 Secnrity

The entire Hanford Site is a controlled-access area. The Hanford Site maintains around-the-clock
surveillance to restrict unauthorized access for the protection of the public and of government property,
classified information, and special nuclear materials. The Hanford Patrol maintains a continuous
presence of protective force personnel to provide Hanford Site security.

Within the Hanford Site are operational areas, including 100-N, to which access is restricted. There isa
staffed checkpoint at the Wye Barricade through which access to the 100-N Area is allowed only to
authorized personnel. ‘Authorized personnel are those individuals with a DOE-issued security

" identification badge indicating the appropriate authorization. Such personnel are subject to a search of -

jteins carried into or out of controlled areas.
2.5 WASTE CHARACTERISTICS

2.5.1 Liguid Waste Discharges

- The hazardous wastes treated in 1324-NA were produced by the regeneration of ion exchange columns in

the 163-N Demineralizer Plant. The wastes consisted of acid and caustic regeneration fluids and process
and cooling water flushes. The pH of the demineralized water plant wastes varied from less than 1.0 to
14 standard units. These discharges qualified as corrosive dangerous wastes defined in

WAC 173-303-090(a)(i) when pH was less than 2.0, or greater than/equal to 12.5. The regeneration
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solutions would have contained a variety of metal constituents as a result of concentration on the ion

.»/-“‘
exchange media. These metals were not detected at levels that would regulate them as characteristic . \‘
waste (WAC 173-303-090). _ : _ . e
Tables 2.1 and 2.2 contain the results of chemical analyses performed on the cation and anion

_tegeneration wastes respectively. The analyses indicate that the discharges were corrosive dangerous
wastes, but did not qualify as dangerous wastes under any of the other criteria. Table 2.3 contains
~ analyses of the 183-N Filtered Water Plant backwash efﬂuent the nondangerous wastewater also-
discharged to 1324-N and 1324-NA.
2.5.2 Liquid Waste Discharge Chronology - .
A chronology of liquid waste discharges to the 1324-N/NA units is provided in Table 2.4.

4’/-‘.‘-‘1

"

.-/-_\:

.
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Table 2.1. 163-N Demineralization Plant Regeneration Effluent Waste Analysis Cation

ND = Not Detected MDL = Minimum Detection Limit Data obtained from samples taken August 1985, DOE-RL (1994}

Attachment 42.2.6

Regeneration Cycle
Parameter (MDL) Sample _
1 2 3 Average |

pH (standard units) 0.894 0.936 0.922 0917
Conductivity (micromhos) 37000 40100 35000 37367
Mercury (.001 ppm) " ND ND ND ND
Ethylene glycol (10 ppm) ND ND ND ND
Enhanced thiourea (.2 ppm) ND ND | ND |- ND
TOC (1 ppm) 0.0013 0.0019 0.0018 0.0016
Cyanide (.01 ppm) ND ND ND ND
Barium {.006 ppm) 0.03 0.023 0.020 0.024
Cadmium (.002 ppm) 0.003 0.002 0.003 0.003
Chromium (.01 pptn) ND ND ND "ND
Lead (.03 ppm) .ND ND ND ND
Silver (.01 ppm) ND ND __ND ND
Sodium (.1 ppm) 12.2 16.5 9.6 128
Nickel (.01 ppm) ND ND ND ND
Copper (.01 ppm) ND ND ND ND
Vanadiam {.005 ppm) 0.025 0.027 - 0.020 0.024
Antimony (.1 ppm) ND ND ND ND . -
Aluminum (.15 ppm) 0.725 0842 | 0.655 0.741
Manganese (.005 ppm) 0.027 0.035 . 0.027 0.030
Potassium (.1 ppm) 12.2 15.5 14.8 14.2

] Iron (.05 ppmy) . 1.1 1.2 1.0 i.1
Beryllium (.005 ppm) ND ND ND ND
Osmium (.3 ppm) ‘ND ND ND ND
Strontium (.3 ppm) 1.3 1.4 1.2 1.3
Zing (.005 ppm) 0.016 | -0.024 0067 | 0.036
Calcium (.05 ppm) 282.6 347.4 324.9 3183 |
Nitrate (.5 ppm) 1.0 0.5 0.8 0.8
Sulphate (.5 ppm) 2310 4271 2952 3201
Fluoride (.5 ppm) ND ND ND _ND

1_Chloride (.5 ppm) 2.0 1.8 1.9 | 1.9

| Phosphate (1 ppm) 'ND - ND ND ND

1 Phosphorus Pesticides (.005 ppm) ND ‘ND ~"ND ND

{ Chlorinated Pesticides {.001 ppm) ND ND ND ND

{ Enhanced ABN List ND ND ND - ND

| Citrus Red (1 ppm) ND ND - ND ND

{ Arsenic {005 ppm) ND ND ND ND
Ammonium Ton (.05 ppm) ND ND ND ND
Coliform (3 MPN) ND ND | ND | ND
Selenium {.005 ppm) ND ND ND ND
Thallium (.01 ppm) ND ND ND - ND
Enhanced VOA (10 ppm) 26 28 26 27
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Table 2. 2 163-N Demineralization Plant Regeneration Effluent Waste Analys1s Amon
Regeneration Cycle
Parameter (MDL) Sample
: 1 2 3 Average |

pH (standard units) 13.72 13.74 + 1397 13.74
Conductivity (micromhos) 62000 | 60000 | 700060 64000
Mercury (001 ppm) 0.0001 | 0.0001 | 0.0001 | 0.0001
Ethylene glycol (10 ppm). ND | ND ND " ND.

| Enhanced thiourea (.2 ppm) ND ND ND ND:
TOC (1 ppm) 462 499 456 472
Cyanide (.01 ppm) 0.01 0.015 ND 0.013
Barium (.006 ppm) ND ND ND ND
Cadmium (.002 ppm) ND- ND ND ND

- Chromium {.01 ppm) ND ND ND ND -

Lead (.03 ppm) ND ND ND ND
Silver (.01 ppm) ND ND ND ND
Sodium (.1 ppm) 26910 | 28200 | 26330 27150
Nickel (.01 ppm) ND ND ND: ND
Copper (.01 ppm) - ND ND ND ND
Vanadium {005 ppm) ND ND ND- ND .
Antimony (.1 ppm) - ND ND ND ND

.| Aluminum (.15 ppm) ND ND .| ND ND
Manganese (.005 ppm) ND ND ND ND
Magnesium (5 ppm} - ND ND ND ND
Potassium (.1 ppm) 26.5 27.2 26.3. 26.7
Tron (.05 ppm) ND ND ND . ND
Beryllium (.005 ppm) ND ND ND ND
Osmium (.3 ppm) ND ND ND ND
Strontium (.3 ppm) ND ND ND ND
Zine (.005 ppm) ND ND ND " ND
Calcium (,05 ppm) ND | ND ND | ND_
Nitrate (.5 ppm) . 1.0 14 . 0.9 1.1
Sulphate (.5 ppm) 30.9 30.6 30.6 307
Fluoride (.5 ppm) ND ND ND ND
Chloride (.5 ppm) 2.5 2.3 2.3 24

| Phosphate (1 ppm) ND ND ND ND
Phosphorus Pesticides (.005 ppm} ND ND ND ND
Chiorinated Pesticides (.001 ppm) ND ND ND - ND
Enhanced ABN List ND ND ND ND
Citrus Red (1 ppm) ND ND ND ND
Arsgenic (.005 ppm) ND - ND ND ND
Ammonium Ion (.05 ppm) 2.3 2.7 2.8 2.6

{ Coliform (3 MPN) — 0.023 0.009 0.016
Selenium (.005 ppm) ND ND ND - ND -
Thallium (.01 ppm) ND ND ND ND
Enhanced VOA (10 ppm) 26 28 26 27

ND = Not Detected

MDL = Minirmmum Detection Limit

Data obtained from samples taken August 1987.
DOE-RL (1994)
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~ Table 2.3. 183-N Filtered Water Plant Backwash Effluent Analysis
Parzmieter (MDL) -Sample
1 2 3 Average
pH (standard units) 7.08 7.65 7.64 7.46
. Conductivity (micronthos) 160 150 150 153
Mercury (.001 ppm) ND . ND ND ND
Ethylene glycol (10 ppm) ND ND ND ND
- | Enhanced thiourea (.2 ppm) ND ND ND ND

L. TOC (1 ppm) 0.002 0.002 0.002 0.002

| Cyanide (.01 ppm) ND ND ND . ND
Barium (.006 ppm) (.03 0.031 0.030 0.030
Cadmium (.002 ppm) 0.004 0.002 0.002 0.003
Chromium (.01 ppm) ND ND ND ND
Lead (.03 ppm) ND ND ND ND
Silver (.01 ppm) ND ND ND ND
Sodium (.1 ppm) 2.202 2.287 - 2.186 2225
Nickel (.01 ppm) ND - ND ND ND
Copper (.01 ppm) ND " ND ND ND
Vanadium (.005 ppm) - ND - ND ND ND
Antimony (.1 ppm) ND . ND ND- ND
Alumimem (.15 ppm) 0.392 0.389 0.376 0.386
Manganese (.005 ppm) 0.020 0.015 0.014 0.016
Potassium {.1 ppm) 0.799 0.814 0.762 - 0.792
Tron (.05 ppm) ND . ND ND ND

{ Beryllium (.005 ppm) ND - ND ND ND
Osmium (.3 ppm) ND ND ND ND

| Strontium (.3 ppm) ND ND - ND ND
Zinc (005 ppm) ND ND ND ND
Calcium (.05 ppm) ! ~17.34 17.72 17027 {1736

{ Niirate (.5 ppm) 0.789 0.50 (.50 0.596

{ Sulphate (.5 ppm) 18.9 '20.98 19.11 19.66

| Fluoride (.5 ppm) ND ND . ND ND
Chloride (.5 ppm) 2.846 2.671 '2.901 '2.806

| Phosphate (1 ppm) ND . ND ND ND

{ Phosphorus Pesticides (.005 ppm) ND- ND ND ND

| Chlorinated Pesticides (.001 ppm) _ ND ND ND ND

{ Enhanced ABN List ND . Nb ND ND
Citrus Red (1 ppm) ND " ND ND ND

| Arsenic (.005 ppm) ND - ND ND ND
Ammoniom Jon (.05 ppm) ND - ND ND ND
Coliform (3 MPN) 0.24 24 24 1.68
Selenium (005 ppm) ND _ND - ND ND
Thallium (.01 ppm) ND . ND ND ND
Enhanced VOA (10 ppm) 0.24 0.25 0.25

ND = Not Detected

Attachment 42,2.8

MDL = Minimuin Detection Limit Data obtained from samples taken August 1985, DOE-RL (1994)



Class 1 Modification - ' WA7890008967, Attachment 42

August 2004 : 1324-N Surface Impoundment & 1324-NAPercolation Pond
1 Table 2.4. Chronology of Liqnid Waste Discharges LT
Year Liquid Waste Discharge to 1324-N and 1324-NA (L/day) _ ey
1964 0 :
1965 0
1966 0
1967 0
1968 0
1969 0
1970. 0
1971 0
1972 0
1973 Q-
1974 -0
1975 0
1976 B e 0
1977 . , - 1,703,250
1978 - _ 1,703,250
1979 . . 1,703,250
1980 ' B : 1,703,250
1981 _ 1,703,250
1982 1,703,250
1983 : 1,703,250
1984 ) 1,703,250 .
1985 1,703,250 . —_
1986 1,703,250 ' L
1987 S 1,703,250 _ _ - _ e
1988 1,703,250 /
1989 . 1,703,250
| 1990 1,703,250 i}
| 1991+ _ 0
l WHC (1991)
2
Y,
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3.0 GROUNDWATER MONITORING
3.1 AQUIFER IDENTIFICATION

The unconfined aquifer in the 100-N Area is located primarily in the upper part of the Ringold Formation
(sands and gravels) and is approximately 12 to 15 m (40 to 50 i) thick. The base of the aquifer is
believed to be a laterally continuous clay-rich unit containing a series of paleosols. Lithologies in this
unit range from clay and silt to sand. Most of the wells in the 100-N Area were completed at the water
table; therefore, the thickness of the clay-rich unit is not known at ali locations.

The water table is approximately 22 m (72 ff) below land surface near the 1324-N and 1324-NA units.
Water levels have retumed to "pre-Hanford" levels after years of groundwater mounding caused by
artificial recharge from the 1324-NA and other eﬁluent disposal in the 100-N Area.

A representative range of transmissivity estimates for the unconfined aqulfer in the 100-N Area is 93 to
560 m*/day (1,000 to 6,030 ft*/day) throughout most of the 100-N Area. Wells in the northwest seem to
show a higher transmissivity (up to 1,900 m%/day [20,500 ft/day]). These values correspond to horizontal
hydraulic conductivity of 6 to 37 m/day (20 to 121 ft/day); 120 m/day (394 ft/day) in the northwest.
Specific yield is estimated at 0.1 to 0.3. Hartman and Lindsey (1993} descnbe the hydrogeology of the
100-N Area in more detail.

3.2 INTERIM STATUS GROUNDWATER MONITORING

The 1324-N and the 1324-NA areas are monitored together because of their proximity to one another and
their similar waste histories. Groundwater monitoring began at the 1324-N and 1324-NA units in
December 1987. The original monitoring network was modified over the years as water levels declmed
and new wells were installed to replace dry wells.

After the first year of groundwater monitoring at the 1324-N/NA site, statistical evaluations were
performed according to 40 Code of Federal Regulations (CFR) 265.93. Results indicated that specific
conductance in all of the downgradient wells was significantly elevated above background

(i.e., upgradient) leveis. This was not unexpected because the effluent discharged to the units had high
specific conductance. A groundwater quality assessment program was initiated (Gilmore 1989) in
conjunction with the program for the nearby 1301-N Liquid Waste Disposal Facility. The assessment
program found no evidence that dangerous waste constituents had entered the groundwater

(Hartman 1992). Sulfate and sodium were elevated, but these were not historically defined as dangerous
waste constituents under the interim status program defined by 40 CFR 265.

The 1324-N and 1324-NA monitoring program did not immediately revert to an indicator evaluation
program. Total organic halogen (TOX) had become elevated in two of the downgradient wélls. The
assessment program was revised to investigate the cause of the elevated TOX (Hartman 1993). The
revised program indicated the presence of chloroform, probably from reaction of chlorine with organic
material disposed in a French drain near the units (Hartman 1996¢). The TOX and chloroform levels
decreased, and the units reverted to indicator evaluation monitoring in carly 1996 (Hartman 1996c).

Groundwater is monitored under several programs in addition to the Resource Conservation and
Recovery Act of 1976 (RCRA) in the 100-N Area. The most significant in terms of number of wells and
analytes are the RCRA and CERCL A programs, and sitewide surveillance.- Sampling and analysis for
RCRA, CERCLA, and sitewide surveillance monitoring have been coordinated for several years to avoid
duplication. However, this coordination did not include the planning stages of the monitoring programs.

In an attempt to reduce redundancy further and make monitoring more efficient, representatives of the
various contractors involved in 100-N groundwater monitoring held a series of workshops to consolidate
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and streamline monitoring. Monitoring networks were redesigned to provide the most information for all
programs most efficiently, and constituent lists were trimmed to the constituents of concern. Sampling -
frequency also decreased in some cases. Sampling trips and analytical costs are divided among data
users. Borghese et al. (1996) describe the well and constituent lists for the combined program. That
document does not include requirements for sampling and analysis protocols, quality control (QC), or
statistical evaluations. Hartman (1996b) presents a revised groundwater-monitoring plan for the RCRA
program as summarized in the following section.

3.2.1 Well Location and Design.

The monitoring network for the 1324-N/NA site includes one upgradient well and four downgradient

wells (Figure B.1, Table B.5). Well 199-N-59 was installed when the local water table was higher than it

isnow. The well is now nearly dry and will only be sampled when the water table is seasonally high. All
wells monitor the unconfined aquifer, and are constructed to WAC 173-160 standards. As-built diagrams
are included in Hartman (1996b)_. ‘

3.2.2 Sampling and Analysm Plan

The Groundwater Monitoring Plan for the 1301-N, 1324-N/NA, and 1325-N Sites (Hartman 1996b)
describes the interim status sampling and analysis plan for RCRA monitoring. Groundwater is analyzed
for the constituents listed in Table B-6. Indicator parameters are analyzed semiannually; additional
parameters are analyzed annually,

Groundwater sampling procedures, sample collection documentation, and chain-of-custody requirements
are described in Environmental Investigation Instructions (EIl) (WHC-CM-7-7), The Environmental
Activities Procedural Manual (WHC-CM-7-8), and in the Quality Assurance Project Plan for
Groundwater Monitoring Activities Managed by Westinghouse Hanford Company (WHC 1995). Work
by other contractors is conducted to their equivalent approved standard operating procedures. Procedures
for field measurements (pH, conductivity, turbidity) are specified in WHC-CM-7-8 and in the user's
manuals for the meters used. Analytical methods are selected from those provided in Test Methods for
Evaluating Solid Wastes (EPA 1990) as specified by WHC (1995) or its most recent revisien.
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Figure 3.1. Proposed RCRA Groundwater Monitoring Network for the 1324-N and 1324-NA Units
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Table 3.1. Proposed RCRA Groundwater Monitoring Network for the 1324-N and 1324-NA Units

Elev. top : : Screened or
of casing” : perforated  [Depth to water®
Well number | Drill date (m) Casing/screen materials depth® (m) {m} '

199-N-59 1987 141.25 {Stainless stecl/stainless steel 174-219 22.616(3/96)
199-N-71 1991 141.121 [Stainless steel/ stainless steel 19.5-259 22.314(3/96)
199-N-72 1991 139.88% [Stainless steel/ stainless steel 18.6-25.0 21.080(3/96) |
199-N-73 1991 141.194 Stainless steel/ stainless steel 19.3 - 26.2 22.171(6/96)
199-N-77 1992 141.06 |[Stainless steel/ stainless steel 25.6-29.0 | 22.231(3/96)

# Surveyed to North American Vertical Datum of 1988,
b Approximate depth below land surface; converted from feet,
¢ Depth below top of casing; converted from feet. :

Table 3.2. Constituent List for 1324-N and 1324-NA Units

Analyzed Sermannually : Analyzed Annnally

Contamination Indicator Parameters (Quadmplicate samples): ICP* Metals (filiered) Anions Alkalinity
Specific conductance (field)pH (field)Total Organic Carbon Total -
Organic Halogen Turbidity (field)

ICP= Inductively Coupled Plasta

3.23 Quality Assurance and Quality Control

Quahty assurance (QA) requirements are defined in the Westinghouse Hanford Company Quality
Assurance Manual (WHC-CM-4-2) or equivalent procedures, and Article 31 of the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1994). Additional requirements for QA and QC
are included in WHC (1995) or its’ most recent rev1s10n '

33 RESULTS OF GROUNDWATER MONITORING
3.3.1 Potentiometric Levels

Water levels are measured in ail wells before sampling. Many of the wells in the 100-N Area are also
measured as part of the sitewide semiannual water level program (Serkowski et al. 1995). About 20 welis
are equipped with pressure transducers and data loggers. Any of the data described above can be used to
construct water table maps to aid in determmmg groundwater flow directions.

* At various times in the history of waste disposal at the 100-N Area, groundwater mounds formed beneath

the 1324-NA Percolation Pond and other effluent disposal sites. Changes in water levels are illustrated in
Figure 3.2. Water levels have returned to "pre-Hanford" levels in the 100-N Area but are still affected by
changes in river stage. Groundwater flow beneath the 1324-N and 1324-NA units currently is toward the
Columbia River.
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Figure 3.2. Water Level Changes in Groundwater Below 1324-N and 1324-NA

1997

T

|

i
1901

1
1989

3

1987

120 |-
e
116

124
122 -

| BZ-@AON w) '“Oileﬁ?}s* »

Attachment 42.3.5



W -

,_.
SV~ B

11
12
13
14
15

16
17
18
19
- 20
21

22
23

24
25
26
27

28

29

30
31
32
33

34
35

Class 1 Modification ' | " WA7890008967, Attachment 42

August 2004 o 1324-N Surface Impoundment & 1324-NAPercolation Pond

Vertical groundwater gradients are not well defined in the 100-N Area. There is no significant difference
in head between wells completed at the top and bottom of the unconfined aqulfer near the 1324-N and
1324-NA unifs.

3.3.2 Groundwater Quality

Groundwater quality in the unconfined aquifer beneath the 100-N Area has been affected by the

1301-N liquid waste disposal facility, the 1325-N liquid waste disposal facility, and the 1324-NA
Percolation Pond. In addition, various leaks and spills may have affected soil or groundwater chemistry
(DOE-RL 1991). Data from RCRA sampling and analysis are reported electronically in the Hanford:
Environmental Information System database. Interpretation of the data has been mcluded in annual

- reports (Hartman 1996a).

Groundwater beneath the 1324-N/NA units is characterized by high specific conductance, primarily .
because of elevated sulfate and sodium. Specific conductance increased in wells 199-N-72, 199-N-73,
and 199-N-77 in 1993 and 1994, but leveled off in 1995. Sulfate and sodium concentrations follow the
same pattern as specific conductance. The pH in 1324-N and 1324-NA wells generally is between 8 and
8.2, with no significant difference between upgradient and downgradient wells. :

The TOX was slightly elevated in some of the 1324-N/NA downgradient wells in 1992-93, but
subsequently decreased to background levels (usually below detection limits). A revised assessment
program investigated the elevated TOX, and results indicated that chloroform was the cause of the TOX.
A French drain, used to dispose of nondangerous chlorinated water, is located near the 1324-NA pond and
was probably the cause of the chloroform (i.¢., chlorine interacting with organic material), Results of
TOX assessment are presented by Hartman (1996¢).

3.4 GROUNDWATER MONITORING DURING CLOSURE

341 Correctlve Action Program

‘The presence of a sulfate plume attributable to past operatlons at 1324-N and 1324-NA will require _that a
“corrective action program (WAC 173-303-645[1 1]) be implemented upon the effective date of the

modification to the Permit adding these closure units. Groundwater monitoring will be done in
accordance with the existing groundwater-monitoring program (Borghese, et. al., 1996). A corrective
action program to remove or treat the sulfate will be determined in a final ROD for the 100-NR-2 OU.

3.42 Inspection, Maintenance, and Replacement of Wells

Each time a well is sampled, the wellhead and associated structures are inspected. Problems with the
pump or with the sample (e.g., excessive turbidity) are also noted. Repairs are made according to
approved contractor procedures Subsurface inspection and maintenance is performed on a 3- to S-yea:
schedule or as needed to repair problems identified during sampling.

Ifa monltormg well becomes unsuitable for use, the momtormg program will be reevaluated o determme
if a new or existing well should be substituted.
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4.0 CLOSURE ACTIVITIES

The physical activities required to close 1324-N and 1324-NA.in accordance with WAC 173-303-610 and
the Permit will be integrated with the ROD for DOE/RL-96-39, Rev. 1 and the 100-NR-1/100-NR-2 .
corrective measure study. Closure activities necessary to comply with dangerous waste regulations and
the Permit will need to be consistent with CERCLA activities. CERCLA activities will be requlred to
include elements necessary for closure of a dangerous waste unit.

41 REMOVAL OF STRUCTURES

There will be no remediation excavation in the 1324-N/NA earthen basins for closure, bui the Hypalon™
liner and leak detection systems in the 1324-N Surface Impoundment will be removed, using
conventional excavation equipment, and disposed as noncontaminated waste. In addition, the sampling
shed and perimeter fence will be removed. The structures are discussed in DOE/RL-96-39, Rev. 1,
Section 2.4.4, DOE/RL- 96-39 Rev. 1, Figure 2-29 shows the surface impoundment, sampling shed and
perimeter Tence.

The Hypalon™ imer, sainpling shed, perimeter fence, and signage will be demolished and removed using
conventional demolition/earthmoving equipment. The demolished components will be disposed of in an
appropriate non-hazardous disposal facility or recycled as scrap, as appropriate.

'42  PIPING REMOVAL OR CHARACTERIZATION AS CLEAN

Should a determination be made that piping associated with the units may be able to meet clean closure
standards and be left in place, the determination will then be submitted to Ecology for its concurrence.
This determination may be based on process knowledge, sampling, or both. Specific sampling _
requirements will be developed after the ROD and during the remedial design phase of the remedial
action. Where piping cannot be determined to be clean, the influent pipelines between the 163-N facility
and the 1324-N/NA units will be excavated and removed for disposal as scrap metal destined for
recycling. Should piping not be appropriate for recycling, it will be sampled to detérmine its regulatory
status and treated and disposed of accordingly. This piping is shown in DOE/RL-96-39, Rev. 1,
Figure 2-28. DOE/RL-96-39, Rev. 1, Appendix D provides the reference maps and estimated pipe

lengths.

If removal of the buried pipelines is required, they will be unearthed by conventional excavation
equipment. The exposed piping will be segmented for removal manually or with the excavation
equipment. Contamination controls will focus on the drainage of residual fluids in the piping prior to, and
during, segmentation and on the control of airborne contamination during cutting and pipe handling
operations. After the piping has been removed, the pipe bedding soil will be surveyed for residual

. contamination, excavated, and disposed as necessary.

4.3 EVALUATION OF SOIL DATA
4.3.1 Sampling and Analysis

Soil samples associated with the vadose zone at 1324-N and 1324-NA were collected from two boreholes
and one test pit in late 1992 and early 1993. The test pit was excavated in the 1324-NA percolation pond,
and samples were collected from the surface to 21.3 m (70 ft) in 1.5-m (5-ft) intervals. Samples from
borehole 199-N-88 were collected from the surface to 21.9 m (72 ft), and samples from borehole
199-N-89 were collected from the surface to 23.2 m (76 ft). All the borehole samples were collected in
approximately 1.5-m (5-ft) intervals, and composited over 0.15-to 0.76-m (0.5~ to 2.5-ft) intervals. A
total of 53 samples were collected from the three areas. Flgure 4.1 contains a map shomng the sample
locations.
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Data for ICP metals, mercury, cyanide, pH, and anions are presented in DOE/RL-96-39, Rev. 1, ' e,
Attachment B-4. Analyses for organic constituents were also performed, but none of these were present
above detection limits; thus, they will not be discussed further. The following sections use these data to R

evaluate whether the activities that occun'ed at 1324-N and 1324-NA have impacted the vadose zone
soils.

Samples collected from the test pit and borehole 199-N-88 provide data on vadose zone soil composition
beneath 1324-NA and the South Settling Pond, respectively. If significant amounts of contamination
were deposited in the vadose zone under these two ponds, the data presented here would likely show
evidence of this contamination. Borehole 199-N-89 is located to the northwest of 1324-N. Because of
the boreholes location, using data from it to assess dangerous waste in the vadose zone is quesﬁonable;

432  Assessment of Contamination

In order to evaluate if 1324-N and 1324-NA have released contamination into the vadose zone, the data
described above were statistically summarized and compared to background levels for the Hanford Site.
Background is allowed as a default cleanup level in most environmental regulations (e.g., WAC 173-303,
WAC-173-340), which recognize that background levels are rarely detrimental to human health or the
environment and that remediating to levels below background concentrations is futile. The comparison
with background values follows the methodology recommended by Ecology (Ecology 1992).

Table 4.1 lists the uppef 95% confidence limit on the mean of the data from the units, as well as other
statistical values. The data were determined to follow a log normal distribution, so the stat:lsucs were
calculated on that basis.

Table 4.2 presents the evaluation of the data compared to background, using the three-part test

recommended by Ecology. The data pass the first part of the test, which compares the background value : o
at the 90th percentile to the 95% upper confidence level on the mean of the waste site data. Using this { Y,
comparison, the data are below background for all analytes. : e
The second and third parts of the Ecology test evaluate frequency and magmtude of exceedences of the

data above comparison criteria levels (background, in this case). The aliowable frequency of exceedences

for comparison to background is determined by using the binomial theorem to calculate the probability

that a single sample is greater than background at a probability of 0.10. This calculation requires

knowledge of the percentile chosen for background (0.90), the number of samples from the units (53), and

the exceedence frequency (0.10). Using this criterion, 2 maximum of eight exceedences is allowed.

Copper is the only analyte that has a significant number of exceedences (seven samples; see Table 4.2),

and it is below the maximum number permitted.

The third part of the Ecology test requires that the largest value from the waste site data be less than two
times the cleanup level. Asseenin DOEfRL—96-39 Rev. 1, Attachment B-4, none of the analytes exceed
this criterion. ‘

P
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 Figured.l. Sample Locations for 1324-N and 1324-NA Soil Data
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Table 4.1. Statistical Suminary of Data from 1324-N/1324-NA/South Settling Pond TSD PR
: . Geo. Mean Min Max N 90th Percentile 95% UCL on Mean et _
Antimony” - 3.04 - 1.70 © 635 53 5.14 - 3.66
Axsenic 1.05 0.37 3.5 53 2.03 \ 1.37
Barfum - 48.43 - 16.80 - 93.71 53 72.61 54.99
Chromium 4.56 . 0.65 14.6 53 13.28 8.23
Cobalt 8.12 1.05 15.8 53 16.09 10.78
Coppet 14.06 2.60 315 53 27.36 Lo 18.45
Fluoride - 1.14 0.30 - 32 53 217 1.47
Lead 2.76 1.50] 6.4 53 4.54 3.28
Manganese 213 73.80 702 53 341.81 - 250
Mercury 0.038. 0.02 0.37 53 . 0.10 0.061
PH ‘ 8.10 - 5.6 98] - 53 9.76 - 842
Nickel 7.40 2.08 - 17.6] - 53 12.13 : . 877
Selenium® ‘ 0.60 - 0.21 250 - 53 1.17 ‘ 0.79
| Sulfate 32,81 6.00 135 53 77.37 49.41
Vanadium 33.02 3.70 811" 53 80.45 " 50.96
Zinc ' 34.74 .6.80 94.43 53 67.80 . 45.66
* Background values for these analytes were below detection limit; highest detection limit reported by the laboratory is used. UCL = Upper
Confidence Limit S
Table 4.2, Comparison of TSD Soil Data to Background
-1 Upper 95 UCL | Background, ' Max value/
Average on Mean 90th percentile | # of data > BG | % of data > BG| . background
Antimony 3.29 366 0 - 111 0 0.0 0.57 e
Arsenic 1.20 1.37 647 0 0.0 0.54 SR
Barium 50.68 5499 132 0 0.0 071} e
Chromiurn ‘ 6.00 8.23 18.5 0 0.0 0.79
Cobalt _ 9.07 10.78 15.7 B 1.9 .. 1.01
Copper 15.70 18.45) 22 7 12.2 1.43
Fluoride 1.28 ‘ 1.47 - 2.81] - 3 5.7 -1.14
Lead - 299 3.28| 10.2 -0 ‘0.0 0.63
Manganese 227 250 512 1 1.9 1.37
Mercury 0.05 0.06{ . 0.33 1 1.9 1.12
Nickel 7.92 8.77 19.1 0 0.0 0.92
Selenium 0.70 0.79 ‘5 0 0.0 0.50
Sulfate 40.69 49.41 237 0 0.0 0.57
Vanadium 39.40 50.96] 85.1 0 0.0 0.95
Zinc 38.85 45.66 678 4 7.5 1.39
"UCL = Upper Confidence Limit :
433 Summary and Recommendations o .
The data presented here strongly indicate that the vadose zone under 1324-N, 1324-NA, and the South
- Settling Pond has concentrations of metals indistinguishable from background compositions. The data -
used to Iead to this conclusion were obtained from samples located in areas expected to record adverse
impacts from the units. An exception to this is the lack of data from samples that may have been
influenced by an overflow of the North Settling Pond. There are some indications that this event may
have occurred and that standing water was present in the northern portion of the units. To evaluate any
impacts from an event of this kind, two samples will be collected from the northern part of the units and -

analyzed for metals, pH, and sulfate. The location of the samples will be determined and agreed upon by ;
all parties involved in the closure decisions. R
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44 WASTE MANAGEMENT

Closure of the 1324-N and 1324-NA units may generate small quantities of clean or contaminated
nonradioactive debris. Disposal of these wastes will be dependent upon their level of contamination. It is
doubtful that dangerous waste will be generated during cleanup of these units, however, should dangerous
waste be generated, its management will occur in compliance with WAC 173-303. Waste generated as .
part of this closure activity will be managed and disposed of in such a way as to ensure protection of
human health and the environment.

Waste generation, management, and disposal will be conducted in accordance with operational
procedures and with all State, Federal, and DOE Orders and regulations dealing with waste, including
agreements with the public and stakeholders.

4.5 SITE RESTORATION

After the system structures and piping have been removed or they have been charactenzed as clean, the
earthen basins will be backfilled, regraded, and revegetated in a manner consistent with the prior site
condition.

4.6 PERSONNEL TRAINING

No radioactive or dangerous waste constituent hazards are expected to be encountered during closure
activities at 1324-N and 1324-NA, nor are dangerous wastes expected to be generated. However, should
hazards be encountered or dangerous waste be generated that were not anticipated, training will be
provided to site personnel in accordance with the site-specific training plan contained in DOE/RL 96-39,
Rev. 1, Attachment B-5,

Training required during closure activities for personnel involved in the groundwater-monitoring program
are the same as those identified in Attachment 42, Chapter 5.0, §5.5 the Postclosurc Plan,

1o

4.7 CLOSURE CONTACT

The DOE-RL will be the official contact during the postclosure period at the following address:;

Director, Office of Environmental Services*
U.S. Department of Energy

Richland Operations Office

P.O. Box 550

Richland, Washington 99352

*or its equivalent should there be a future reorganization at DOE-RL
48 CLOSURE SCHEDULE

The closure schedule for 1324-N (120-N-2) and 1324-NA {120-N-1) is presented in Figure 4.2. Closure
activities (actual cleanup) for the 120-N-1 and 120-N-2 will begin in July 2001 and will continue for an

approximate duration of 15 months. The corrective action schedule of compliance for 100 -N-58 will be
the same as the closure schedule.
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4.9 AMENDMENT OF CLOSURE PLAN

The 1324-N and 1324-NA closure plan will be amended whenever changes in closure activities or .
postelosure requirements occur and prior to certification of closure and postclosure, respectively, that
would constitute a Class 1, 2, or 3 modification to the Permit (WAC 173-303-830).

4.10 CERTIFICATION OF CLOSURE

In accordance with WAC 173-303-610(6), within 60 days of closure of 1324-N and 1324-NA, RL will
submit to Ecology a certification of closure signed by both RL and an mdependent registered professional
engineer. The certification will specify that the units have been closed in accordance with specifications
contained within the approved closure plan as contained in the Permit.

4.11 SURVEY PLAT AND NOTICE IN DEED

A survey plat will be submitted by RL to the Benton County Planning Department no later than 60 days
after certification of closure of each unit in accordance with WAC 173-303-610(10). Also, a notice in
deed will be submitted by RL to the Auditor of the Benton County no later than 60 days after certification
of closure of each unit in accordance with WAC 173-303-610(10). After submitting this notice, a
certification signed by the Permittees will be submitted to Ecology stating that notification has been
recorded along with a copy of the noticé in deed. The notice in deed will specify the type, location, and

. quantity of dangerous wastes remaining after closure actions have been completed.
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- 5.0 POSTCLOSURE PLAN

Modified postclosure requirements will be applicable to 1324-N and 1324-NA. Permit condition ILK.3.
allows a modified closure option for a unit if it can meet MTCA Method C cleanup levels. The soil
column has been demonstrated to be able to meet clean closure standards under MTCA Method B. -
However, sulfate concentrations exceed MTCA Method C groundwater protection standards because
MTCA Method B and Method C standards are identical when the basis is a federal drinking water
standard, as is the case with sulfate. '

. Units where contamination exceeds MTCA Method C may be required to close as a Iandﬁil (Permit

Condition ILK.4). However, as.part of this postclosure plan, DOE/RL-96-39, Rev. 1, Attachment B-6
presents a demonstration that a Jandfill cover is not required over the 1324-N and 1324-NA units and
therefore modified closure is the appropriate closure option for these units. The amount of clean soil
meeting MTCA Method B cleanup standards that will remain at the closed 1324-N and 1324-NA units
would prevent a downward driving force of precipitation that could contribute to further degradation of
the groundwater. DOE/RL-96-39, Rev. 1, Attachment B-6 shows that precipitation would not reach
groundwater for over 200 years. Because the soil column has been determined to be clean, and no
downward driving force for further groundwater contamination exists, there would be no need for a
landfill cover system at 1324-N and 1324-NA. .

5.1 INSTITUTIONAL CONTROLS

No soil contamination that would present a hazard from direct exposure remains at 1324-N and 1324-NA.
Therefore, no measures are required to prohibit or limit access at the surface. For example, fences or
barriers will not be required. '

Institutional controls are required to be maintained in order to ensure that groundwater is not used as a
drinking water source. Because DOE-RL will maintain control over this site for the near future, it is not
anticipated that additional actions will be required to limit controls over groundwater usage. Should
groundwater use restrictions be required after DOE-RL relinquishment of the area, appropriate
institutienal controls will be established. : :

5.2 PERIODIC ASSESSMENTS

. Periodic assessments are required by Permit Condition ILK.3.b. The first periodic assessment will take -

place after a period of five years from the completion of closure. As allowed by WAC 173-340-410, a
compliance-monitoring plan for protection and confirmation monitoring during the five-year period may
be combined with other plans. Protection and confirmation sampling of groundwater will be achieved
through implementation of the dangerous waste groundwater-monitoring plan.

53 GROUNDWATER MONITOi{IN_G POSTCLOSURE REQUIREMENTS
53.1 Postclosure Groundwater Monitoring

During the postclosure period, monitcﬁng‘ of groundwater will continue under a corrective _actidn program
in accordance with WAC 173-303-645(11). A groundwater-monitoring plan will be developed for.
1324-N and 1324-NA and implemented prior to incorporation of this postclosure plan into the Permnit.

'53.2 Inspection, Maintenance, and Replacement of Wells

Each time a well is sampled, the wellhead and associated structures are inspected. Problems with the
pump or with the sample (e.g., excessive turbidity) are also noted. Repairs are made-according to
approved contractor procedures. Subsurface inspection and maintenance is performed on a 3- to 5-year
schedule, or as needed to repair problems identified during sampling.

Attachiment 42.5.3
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If a monitoring well becomes unsuitable for use, the monitoring program will be reevaluated to de’cermme
ifa new or existing well should be substituted.

54 CORRECTIVE ACTION PLAN

Because the groundwater monitoring data continues to show exceedences of sulfate concentrations above
the secondary drinking water standard {250 mg/L} , corrective action to remove or treat the sulfate will be
required. Corrective actions will be determined in a ROD for the 100-NR-2 OU. The sulfate plume is
described in the DOE/RL-95-111, Corrective Measures Study for the 100-NR-1 and 100-NR-2 Operable
Units, Section 3.3.3.2, Nature and Extent of Contamination. Alternatives for its remediation are presented
and analyzed in DOE/RL-95-111, Sections 5 through 7. A Proposed Plan and ROD for the 100-NR-2 OU

will determine any corrective actions required to remediate the sulfate plume.
55 PERSONNEL TRAINING DURING POSTCLOSURE

This section describes the training of personnel required to complete postclosure care requirements -
contained in this closure plan and the Permit, It is intended to supplement the training plan currently in
place and identified in DOE/RL-96-39, Rev. 1, Attachment B-4. A brief description of how training will
be designed to meet job tasks is presented below. : '

5.5.1 Surveillance Personnel

The following outline provides potential information on classroom or on-the-job training that surveiilance
personnel will complete before conducting independent site surveillance at 1324-N and 1324-NA during a
postclosure period. “

Security inspections

Location, integrity, and inspection of benchmarks, if appropriate

Location, integrity, and inspection of groundwater wells

Erosion damage

Vegetative cover condition.

5.5.2 Groundwater Sampling and Analysis Task Leader and Sampling Personnel

This section describes the training of the groundwater sampling and analysis task leader and sampling

~ personnel required to complete postclosure care requirements as contained in this postclosure plan A

brief description of how training will be designed to meet job tasks is presented below.

The sampling and analysis task leader or delegate and samplem will be responsible for:

Monitoring and reporting on groundwater well security and maintenance

Collecting groundwater level data

Collecting , packaging, and shipping groundwater samples to field and offsite laboratories
Sampling and monitoring equipment operation and maintenance

Providing sample chain of custody to the laboratory.

The training of the sampling and analysis task leader and sampling personnel will receive e1ther
classroom instruction or on-the-job training. Sampling and analysis personnel will be trained to perfonn
these functions in accordance with the Hanford Analytical Services Quality Assurance Requirements
Documents (DOE-RL 1996b). A person successfully completing the required training courses will be
qualified as a groundwater sampler and/or task leader All personnel] will undergo training and at lcast an
annual review for required courses.
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5.6 SECURITY
5.6.1 24-Hour Surveillance System

The 100 Area will remain an area controlled by the DOE-RL for the near future. These areas will be
under 24-hour surveillance by Hanford Patrol protective force personnel.

5.6.2 Barrier, Means to Control Entry, and Warning Signs

No ‘direct exposure hazards rémain at 1324-N and 1324-NA. However, roadways to the unit and site
access will remain administratively restricted to use by authorized persommel only. Access to the
100-N Area from the Columbia River is restricted by posted federal warning signs. '

5.7 POSTCLOSURE CONTACT
The DOE-RL will be the official contact during the postclosure period at the following address:

Director, Office of Environmental Services * _

U.S. Department of Energy : .
Richland Operations Office

P.O. Box 550

Richland, Washington 99352

*or its equivalent should there be a future reorganization at DOE-RL
58 CERTIFICATION OF POSTCLOSURE

No later than 60 days after completion of the postclosure care period, the DOE-RL will submit to Ecology
a certification of completion of postclosure care. This certification, stating that postclosure care for the
unit was performed in accordance with the approved closure plan, will be signed by DOE-RL and an
independent registered professional engineer. The certification will be submitted by registered mail or an
equivalent delivery service. Documentation supporting the independent registered professional engineer's
certification will be supplied upon request of the regulatory authority.

Attachment 42.5.5
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7.0 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

‘This section presents the rationale and results of a comparison of remedial alternatives for the 100-NR-1

source OU and the 100-NR-2 groundwater OU. This comparison i$ based on five of the nine CERCLA

. evaluation criteria (EPA. 1988) and NEPA values as discussed in DOE/RL-95-111, Rev. 0, Section 6.0.

Source-site comparisons were done according to waste group types.

Key discriminators were selected within the evaluation criteria to compare the applicable remedial
alternatives within each exposure scenario (i.e., rural-residential and modified CRCIA ranger/industrial) -
and are identified in Section 7.1, Based on key discriminators, this comparative analysis identifies the
relative advantages and disadvantages of éach alternative and provides a basis for selecting a remnedial

~ alternative for cach exposure scenario.

7.1 EVALUATION CRITERIA AND KEY DISCRIMINATORS

To facilitate the evaluation of remedial alternatives, CERCLA prescribes nine specific evaluation criteria:

Overall protection of human health and the environment
Compliance with ARARs

" Long-term effectiveness and permanence
Reduction of toxicity, mobility, and volume through treatment
Short-term effectiveness :
Implementability
Cost
State acceptance
Community acceptance.

A Al ol A

The first two criteria, overall protection of human health and the environment and compliance with
ARARSs, are considered threshold criteria that, if not met, would eliminate an alternative from
consideration. Though it fails to meet the threshold criteria, the No-Action Alternative is retained in this
comparative analysis for the purposes of providing a baseline assessment. The Institutional Controls
Alternative for the 100-NR-1 OU (source sites) also fails the first criterion for the waste site groups, and it
is inconsistent with unrestricted land use. Both the Institutional Controls and No-Action Alternatives, by
definition in DOE/RL-95-111, Rev. 0, Section 5.0, may become part of other alternatives should
site-specific soils data dictate that these alternatives are appropriate for individual sites.

The Institutional Controls Alternative is retained as a viable option for the 100-NR-2 OU (groundwater)
remedial actions.

The overall protection and ARAR compliance criteria are not included in the comparative analysis
presented in this section because all alternatives retained meet these threshold criteria. In addition, certain
key discriminators within the overall protection criterion (e.g., impacts to natural and cultural resources,
and residual risk) are inherent to other evaluation criteria such as long-term effectiveness and permanence
and short-term effectiveness. ' '

The last two criteria, state and community acceptance, will not be evaluated until after the proposed plan
has been issued; therefore, they are not part of the comparative analysis presented below. This leaves five
CERCLA evaluation criteria that are addressed in this Comparative Analysis:

*  Long-term effectiveness and permanence
*  Reduction of toxicity, mobility, and volume through treatment
* - Short-term effectiveness "

Attachment 47.7.1
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*  Implementability
*  Cost. ' : /—\}
e

An evaluation of NEPA values also has been added so as to comply with the pohcy requmng integration
of NEPA values 1nto the CERCLA process.

Sections 7.1.1 through 7.1.6 discuss the five evaluation criteria and NEPA values, as well as the
associated key discriminators used to compare alternatives.

7.1.1 Long-Term Effectiveness and Permanence

This criterion is concerned with the long-term consequences of the Remedial Alternative. Key
discriminators for this criterion include the following:

*  Residual risk (e.g., removal of the source contaminants eliminates site risk while the capping of
wastes in place results in residual risk that limits land use and requires monitoring)

*  Adequacy and reliability of controls (e.g., the Containment Alternative needs to address the
reliability of the containment barrier, and the Remove/Dispose Alternative needs to address the
reliability of the engineered disposal site)

*  Long-term natural resource and environmental consequences (e.g., ablhty to manage residual risks,
potential for habitat restoration, and influence on biodiversity).

7.1.2 Reduction of Toxicity, Mobility, or Yolume through Treatment ‘

The key discriminator for this criterion is the ability of the remedial alternative fo reduce the mobility,

toxicity, or volume of contaminants. Most alternatives considered would decrease contaminant mobility _

using containment or treatment technologies, but the effectiveness of the alternatives differs, Some O
remedial alternatives may also reduce waste volume (e.g., soil washing by using physical separation ' e
processes to segregate clean material from contammated material). In situ and ex situ bioremediation are

expected to reduce toxicity. :

7.1.3  Short-Term Effectiveness

The EPA (1988) includes several discriminators (risk to the community, the worker, and the environment)
in the short-term effectiveness criterion. This criterion also considers the time required to achieve
protectiveness. Several NEPA values also relate to short-term effectiveness, including potential impacts
to cultural resources, natural resources, socioeconomics, and transportation. The health risk to the
community is considered insignificant for this evaluation because of the remote location of the 100-N
Area. Sociceconomics was not considered a key discriminator because impacts of the remedial
alternatives being considered probably would not make much difference on a regional level. Risk to the
environment varies at each waste site. The impacts to végetation and natural habitats would be minor as
most of the waste sites have been previously disturbed. However, the capability to revegetate and restore
wildlife habitats has been considered. Also, impacts to protected or sensitive species may be critical. The
key discriminators for this criterion follow:

¢ Risk to workers
*  Transportation impacts
+  Risks to natural and cultural resources.

7.1.4 Implementability

Technical feasibility, administrative feasibility, and availability of services and materials are N 4
discriminators for implementability. Technical feasibility is important because it takes into account the .
technical aspects of implementing a remedial action. Administrative feasibility considers how consistent

Attachment 47.7.2
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the remedial action is with the future land-use options. Administrative feasibility is also significant
because it includes coordination with other agencies and parties (agencies, trustees, and tribes) that have
regulatory responsibility or stakeholder interests. Availability of services and materials is significant
when considering waste removal and disposal, in situ treatment, capping, subsurface barriers, hydraulic
controls, and sources of fill material. The key discriminators follow:

*  Technical feasibility _
*  Administrative feasibility
e Availability of services and materials.

7.1.5 ‘Cost

The estimated cost of each alternative is consideted in all evaluations. The estimated costs available at
this time should only be used to compare relative differences between remedial alternatives. These costs
are not intended to be accurate estimates of total costs to remediate the sites.

7.1.6 NEPA Values

Key discriminators under this criterion include jrreversible and irretrievable commitment of natural and
cultural resources, cumulative impacts from implementation of the alternative, and environmental _]uSthC
issues as they relate to Native American use of the land.

7.2  COMPARISON OF REMEDIAL ALTERNATIVES FOR SOURCE WASTE SITES

. Comparative analyses were performed for the following four alternauves for both the rural- residential

and modified CRCIA ranger/industrial exposure scenanos

» Noaction (all waste groups types) _

*  Remove/dispose (all waste groups types)

*  Remove/ex situ bioremediatiot/dispose (petroleum waste group)
*  Insitu bioremediation (petroleum waste group).

Comparative analyses of the following two alternatives were performed only for the modified CRCIA
ranger/industrial exposure scenario:

*  Containment (radioactive waste group)
*  Solidification (radioactive waste group).

As discussed in DOE/RL-95-111, Rev. 0, Section 5.3, due to the lack of data on the extent of
contamination in soil, all alternatives may potentially result in implementing no action or institutional
controls upon obtaining further characterization data at a specific site within the 100-NR-1 QU.

Table 7.1 presents the remedial alternatives discussed in DOE/RL-95-111, Rev. 0, Sections 5.3 and 6.2.2
that are applicable to the rural-residential exposure scenario. If the rural-residential exposure scenario is
selected, the remedial alternatives to meet unrestricted use are as shown in Table 7.1.

Table 7.2 presents the remedial alternatives considered to be applicable to the modified CRCIA
ranger/industrial exposure scenario. In this case, land-use restrictions are appropriate and allow more -
options for remedial action,

The No-Action Alternative has been retained in this comparative analysis for both exposure scenarios as a
basis for comparison with the other alternatives. However, as described in the detailed analysis presented

- in DOE/RL-95-111, Rev. 0, Section 6.0, the No-Action Alternative does not satisfy evaluation criteria for

overall protection; long-term effectiveness and permanence; reduction of toxicity, mobility, and volume;
or implementability. Therefore, the No-Action Alternative is not considered a viable alternative for the
remediation of source sites at the 100-N Area.

- Attachment 47.7.3
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Remedial alternatives compared under a rural-residential exposure scenario for all waste groups
(Table 7.1) include the No-Action Alternative and the Remove/Dispose Alternative. The
Remove/Dispose Alternative encompasses treatment that may be required for RCRA LDR compliance or

for meeting waste acceptance criteria for disposal, however, the need to treat for land-disposal-restriction

compliance and waste acceptance is not anticipated. The RemovelDlspose Alternative assumes that no
contamination above cleanup levels will be encountered at depths below 4.6m (15 feet). However, should
contamination be found below 4.6m (15 ft), a site specific determination will be required to define the
appropriate remedial action options may include leaving some contamination in place. An evaluation will

be conducted during the remedial action activities that will balance the extent of deep excavation with the .

following: protection of human health and the environment; disturbance of ecological and cuitural
resources; worker health and safety; remediation costs; O&M costs; radioactive decay of short-lived
radionuclides; the use of institutional controls; and long-term monitoring costs.

Specific information on ex situ bioremediation that is pertinent to a comparison of alternatives has been
outlined in the comparative analyses in Sections 7.2.1 and 7.2.2. It must be emphasized that ex situ
bioremediation is dependent upon detailed, site-specific information to determine if it is a cost-effective
remedy. Because this information is not available, the comparative analysis cannot definitively assess the
appropriateness of this technology for individual sites relative to other technologies. In addition, the
petroleum waste group includes the In Situ Bioremediation Alternative, which is considered appropriate
for two TPH-contantinated sites where TPH contaminants were detected in the groundwater.
DOE/RL-95-111, Rev. 0, Section 6.0 provides detailed information on ex situ bioremediation, in situ
bioremediation, and a no-treatment option that supports the comparatlve analysis.

Remedial alternatives compared for the modified CRCIA ranger/mdustrlal scenario (Table 7.2) include
the No-Action Alternative and the Remove/Dispose ‘Alternative for all waste groups. In addition, the
radioactive waste group includes the Containment Alternative, applicable to 16 sites, and the
Solidification Alternative, which is applicable to 21 sites. Similarly to the rural-residential exposure
scenario, the petroleum waste group includes the In Situ Bioremediation Altematlve and the Ex Situ

. Bioremediation Alternative.

The comparative analysis of alternatives for source sites is presented in two subsections, Section 7.2:1 for
the rural-residential exposure scenario, and Section 7.2.2 for the modified CRCIA ranger/industrial .
exposure scenario. The reader should note the following organization in reading the comparative analysis
for source sites:

*  In the comparative analysis, no distinction is made among the five waste groups. During the detailed

analysis process, it was determined that the responses to the CERCLA and NEPA evaluation criteria -

depended primarily on the type of remedial action to be taken rather than on the type of contaminant
present at the site. .

*  No direct comparison is made in the modified CRCIA ranger/industrial scenario between in situ
bioremediation and containment (or solidification) because these alternatives do not apply to the
same sites. In situ bioremediation is presented as an alternatlve to remediate petroleum spills at two
sites where petroleurn was observed in the groundwater; containment and solidification are presented
as alternatives to remediate certain sites within the radioactive waste group.

7.2.1 Rural-Residential Exposure Scenario
7.2.1.1. Long-Term Effectiveness and Permanence.

The Remove/Dispose Alternative provides a high degree of long-term effectiveness and permanence. No
sources of risk above approved cleanup levels would remain at the site. All removed soils would be
treated, if needed and as appropriate, with treatment residuals being disposed at the ERDF. No additional
long-term restrictions for residential use at the waste site would be required following remediation with
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this alternative, unless it is determined that wastes that could pose a direct exposure hazard may be left
below 4.6 m (15 ft). In this case, restrictions on excavation below 4.6 m (15 1t) would be required. If
appropriate, revegetation and restoration efforts could be implemented that have the potential to more
rapidly restore ecological habitats to healthy, sustainable ¢onditions than is currently possible through
natural succession.

The Remove/Ex Situ Bioremediation/Dispose Alternative would compare similarly to the ‘
Remove/Dispose Alternative, but it would have the added advantage of returning all, or a significant part
of the soil, to the site rather than sending it to the ERDF.

The In Situ Bioremediation Alternative would also provide a high degree of long-term effectiveness and
permanence. Notisks from TPH contamination would remain because the contaminants would be
destroyed, assuming complete treatment. However, it may be impossible to determine whether the.
treatment reaches all of the contamination. Post-remediation monitoring would be required.

The No-Action Alternative does not offer long-term effectiveness and permanence. Contaminants would
remain in near-surface and subsurface soils above levels protective of human health and the environment.
Sources of contamination that could contribute to groundwater contamination would remain. No
revegetation or restoration efforts would be performed with this alternative.

7.2.1.2. Reduction in Toxicity, Mobility, or Volume.

The Remove/Dispose Alternative would potentially provide reduced toxicity, mobility, or volume through
application of treatment technologies, as appropriate for LDR compliance and ERDF waste acceptance.
This alternative would remove wastes from the site, thereby reducing waste volume there. The

~ Remove/Ex Situ Bioremediation Dispose Alternative might be employed for TPH where soil

characteristics are amenable to the success of such a treatment technology. Ex situ and in situ
bioremediation would reduce or destroy the toxicity of petroleurn constituents through destruction.. The
reliability of technology and controls for ensuring complete treatment is less certain for in situ
bioremediation. The No-Action Alternative would not reduce toxicity, mobility, or volume of
contaminants in soils.

7.2.1.3. Short-Term Effectiveness.

For the Remove/Dispose Alternative, a large volume of contaminated soils would be generated relative to
the other alternatives. As this would require handling through excavation, treatment, and transportation, it

- would have the potential for inherently greater short-term impacts. Petroleum sites, as well as others,

may have contamination at depth. Excavation to greater depths may increase short-term impacts to
natural resources. During implementation, risks to workers from exposure to contaminated soils and
fugitive dust or from accidents may increase; however, these risks can be effectively minimized through
appropriate engineering controls and through health and safety procedures. Certain types of treatment
may generate residuals that will require further management to meet LDR or ERDF waste acceptance
criteria and, thus, would increase short-term risks to workers. Short-term impacts to vegetation and
wildlife may be greatest with this alternative because it would disturb the largest land area. These
impacts could be reduced through proper scheduling and implementation of the alternative. This
alternative has the highest probability of impacting cultural resources in the short-term, simply due to the
large land area impacted. Cultural resource locations are not precisely known; however, identification
and mitigation of potential impacts would be addressed through the cultural resources mitigation plan.

Excavation impacts from the Remove/Ex Situ Bioremediation/Dispose Alternative would be similar to
those of the Remove/Dispose Alternative. This alternative would take longer to be fully effective if
determined to be appropriate.. Therefore, at sites where treatment may be required, there may be more
short-term disruption to the environment during this period. Transportation of wastes to ex situ
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bioremediation facilities may increase short-term impacts relative to the in situ treatment. EX situ —
bioremediation, however, is expected to provide clean fill material to offset use of borrow material. "

The In Situ Bioremediation Alternative is anticipated to require 5 to 25 years to complete at the two
petroleum sites where it is applicable. Risks to workers from exposure to vented gases and fugitive dust
or from accidents may be present during this time. However, these risks can be effectively minimized
through appropriate engineering controls and through health and safety procedures. The potential for
worker exposure to contaminated soils would be minimal during in situ treatment in contrast to the ex situ
bioremediation option. Because little or no waste would be generated by in situ treatment, few
transportation impacts are anticipated. Only equipment would be transported to and from the site. Risks
to natural and cultural resources would be minimized. Short-term impacts to vegetation and wildlife may
ocecur but could be avoided or reduced through appropriate design and implementation of the alternative.
Cultural resources, if present, should not be impacted. If potential 1mpacts are identified, they would be
addressed through the cultural resources mitigation plan. .

The No-Action Alternative would not involve any remedial actions; therefore, risks to workers,
transportation impacts, and short-term risks to natural and cultural resources would not be increased nor
decreased.

7.2.1.4. Implementability

The Remove/Dispose Alternative performs most favorably for technical and administrative feasibility and
the availability of services and materials. Technical problems in 1mplementmg excavation and disposal
activities within this alternative are not expected.-

Ex situ bioremediation implementability is dependent upon site specific information, much of which -
could be obtained using the observational approach during excavation. Equipment required for Ty
implementation is readily available. However, should contamination be found at great depths, it may B
become less feasible to excavate. Due to the lack of soil characterization data, this potential would have

to be evaluated during the design phase of this alternative. It might also be necessary to treat soil

constituents to meet LDRs for which there is no immediately available treatment technology. Should it

be found upon characterization that petroleum contamination exists at depth, or that radionuclide or

inorganic contaminants are present, this alternative would not be considered readily implementable.

There is less certainty regarding reliable implementation of in situ bioremediation because completeness
of treatment cannot be accurately monitored, Characterization to better determine the extent of
remediation may be required. Equipment required for implementation is readily available.

The No-Action Alternative would be easy to implement but would not be consistent with DOE’s
long-range objective.

7.2.1.5. Cost

Cost estimates for the source sites in DOE/RL-95-111, Rev. 0 were developed using either the Micro -
Computer Aided Cost Estimating System (MCACES) or the Remedial Action Cost Engineering and
Requirements (RACER) package. Total costs presented in this section do not include a 3 percent design
cost and a 3 percent cost data collection cost that applies to all estimates. Details of the cost estimates are
presented in Permit Attachment 47, Appendix G. It needs to be kept in mind that the quality ofacost
estimate is directly related to the quahty of the input data used in the models. As has been noted earlier in
this report, data on site-specific contamination, site locations, and site dimensions were limited, and this
introduces uncertainty in the cost estimates. Despite this uncertainty, it is believed that the cost estimates
are of sufficient quality to fulfill the primary objective, which is to aid in selecting preferred remedial
alternatives. How representative these estimates Imght be of actual remediation costs is more difficult to
answer and will not be resolved until the uncertainties in the data are resolved.

N
.
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The No-Action Alternative would requlre no additional cost and is not considered further in this
comparative analysis.

Individual cost estimates for cach waste site, exposure scenario, and remedial alternative are presented in
Table 6.2. Three alternatives (Remove/Dispose, Remove/Ex situ Bioremediation/Dispose, and In Situ
Bioremediation) are proposed for petroleum-contaminated sites under both exposure scenarios. Ex situ
bioremediation is proposed for 14 sites that have near-surface contamination, and in sifu bioremediation is
proposed for two sites with deep contamination. Because all of the petroleum contamination will be
removed, there is no cost difference between the two exposure scenarios for this alternative. The cost
comparison in Table 7.3 shows that in situ bioremediation is 65 percent less expensive than the
Remove/Dispose Alternative. The cost comparison in Table 7.4 shows that ex situ bioremediation is

12 percent more expensive than the Remove/Dispose Alternative. Because of the uncertainty in the data
used to develop these estimates, cost should not be used as a factor in deciding between these two
alternatives. This 12 percent difference is not considered significant.

A summary of these results is presented in Table 7.5. The least cost alternative for the rural-residential
scenarios is to select the Remove/Disposal Alternative for all sites except the two deep petroleum sites.
This produces a cost saving of 7 percent over the iising the Remove/Dispose Alternative for all sites.

7.2.1.6. NEPA Values

Trreversible and irretrievable commitment of a significant number of natural resources would not occur
with the Remove/Dispose Alternative. Contaminated soils would be removed from a site and transported
to the ERDF; therefore, there would be a commitment to use portions of that disposal unit for long-term
waste management. Excavated material would be replaced with clean fill and topsoil, then revegetated to
mirror more closely the native plant community. (This may be an interim benefit should future
rural-residential use of the land dictate another vegetative regime.) Future use of the river and adjacent -
lands would allow Native American use in concert with a modified CRCIA ranger/industrial exposure
scenario in a relatively short time frame. Excavation could disturb cultural resources contained at a site,
and careful adherence to cultural resource mitigation planning would be required. Cumulative 1mpacts
may occur at borrow sites and transportation routes. '

The In Situ Bioremediation Alternative would not irreversibly or irretrievably commit significant amounts
of natural resources. Using ERDF resources would not be required under this alternative in comparison
to the Remove/Dispose Alternative. Potential impacts on future land use would be comparable to the
Remove/Dispose Alternative. Disturbance of cultural resources could occur with this alternative, but not
to the degree that would be required with the Remove/Dispose Alternative. Irreversible and irretrievable
commitment of natural resources would occur with the No-Action Alternative because contaminants
would remain on site, so human and ecological receptors would continue to be exposed. For radiological
constituents, this exposure will remain until decay results in contaminant levels below concern. For
nonradiological constituents, exposure may be very long term. There may be an impact on Native
Americans because they are potentially more likely than other groups to use the area. No direct impacts
would result from implementing this alternative.

7.2.2 ° Modified CRCIA Ranger/Industrial Exposure Scenario
7.2.2.1. Long-Term Effectiveness and Permanence.

The Remove/Dispose Alternative provides a high degree of long-term effectiveness and permanence. No
sources of risk above approved cleanup levels would remain at the site. All removed soils wouldbe
treated, if needed and if appropriate, with treatment residuals being disposed at the ERDF. No additional
long-term restrictions for residential use at the waste site would be required following remediation with

- this alternative unless it is determined that wastes that could pose a direct exposure hazard may be left

below 4.6 m (15 ft). In this case, restrictions on excavation below 4.6 m (15 ft) would be required. If
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appropriate, revegetatlon and restoration efforts could be implemented that have the potential to more
rapidly restore ecologwal habitats to healthy, sustainable cond1t1ons than is currently possible through

natural succession. -

The Remove/Ex Situ Bioremediation/Dispose Alternative would compare strilarly to the
Remove/Dispose Alternative, but it would have the added advantage of returning all, or a mgmﬁcant part
of the soil, to the site rather than sending it to the ERDF,

The In Situ Bioremediation Alternative would also provide a high degree of long-term effectiveness and
permanence. No risks from TPH contamination would remain because the contaminants would be
destroyed, assuming complete treatment. However, it may be impossible to determine whether the
treatment reaches all of the contamination. Post-remediation monitoring would be required.

The Containment and In Situ Solidification Alternatives perform relatively equally on long-term
effectiveness and permanence, but neither performs as well as the Remove/ Dispose Alternative. While
contaminants are left in place under both alternatives, for the near term, human health and the
enviromment are considered protected. Both alternatives have the potential for long-term failure (i.e.,

_containment through failure of the barrier and in situ solidification through incomplete treatment or

deterioration of the solidified matrix). Long-term post-closure monitoring, including maintenance of
barriers, would be required with these alternatives. Revegetation is considered to have a good probability
for success with these alternatives, but wastes would be left in place and would limit complete restoration.

The No-Action Altematlve does not offer long-term effectiveness and permanence. Contaminants wou_ld
remain in near-surface and subsurface soils above levels protective of human health and the environment.
Sources of contamination that could contribute to groundwater contamination would remain, No
revegetation or restoration efforts would be included with this alternative.

7.2.2.2. Reduction in Toxicity, Mobility, or Volume.

The Remove/Dispose Alternative would potentially provide reduced toxicity, mobility, or volurne through
application of treatment technologies, as appropriate for LDR compliance and ERDF waste acceptance.
This alternative would remove wastes from the site, thereby reducing waste volume at the site. The
Remove/ Ex Situ Bioremediation/Dispose Alternative might be employed for TPH where soil
characteristics are amenable to the success of such a treatment technology. Ex situ and in situ
bioremediation would reduce or destroy the toxicity of petroleum constituents through destruction: The
reliability of technology and controls for ensuring complete treatment is less certain for in situ
bioremediation.

Containment does not include a treatment option; however, a properly constructed engineered barrier
would reduce the mobility of contaminants by reducing mﬁltratlon Neither a reduction in toxicity nor
volume is prowded by this alternative. ‘

The in situ solidification would reduce mobility through stab111zat1on in the near term but would not
reduce toxicity or volume of contaminants. Remobilization of contaminants could occur if the stabilized
media degraded through time. Incomplete mixing of contaminants with the stabilization media could
interfere with reduction in contaminant mobility, and some contammants might not be stabilized to the -
same degree as others.

The No-Action Alternative would not reduce toxicity, mobility, or volume of contaminants in soils.

For the Remove/Dispose Alternative, a larger volume of contaminated soils would be generated relative N
to the other alternatives. This would require handling through excavation, treatment, and transportation,
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which would have the potential for inherently greater short-term impacts. Petroleum sites, as well as
others, may have contamination at depth. Excavation to greater depths may increase short-term impacis
to natural resources. During implementation, risks to workers from exposure to contaminated soils and
fugitive dust or from accidents may increase; however, these risks can be effectively minimized through
appropriate engineering controls and through health and safety procedures. Short-term impacts to
vegetation and wildlife may be greatest with this alternative because it would disturb the largest land area.
These impacts could be reduced through proper scheduling and 1mplementat10n of the alternative. This
alternative has the highest probability of impacting cultural resources in the short term simply due to the
large land area impacted. Cultural resource locations are not precisely known; however, identification
and mitigation of potential impacts would be addressed through the cultural resources mitigation plan.

Excavation impacts from the Remove/Ex Situ Bioremediation/Dispose Alternative would be similar to

. that of the Remove/Dispose Alternative.. This alternative would take longer to be fully effective if
" determined to be appropriate. Therefore, at sites where treatment may be required, there may be more

short-term disruption to the environment during this period. Transportation of wastes to ex situ

_ bioremediation facilitics may increase short-term impacts relative to the in situ treatment. Ex situ

bioremediation, however, is expected to provide clean fill material to offset the use of borrow material.

The In Situ Bioremediation Alternative is anticipated to require 5 to 25 years to complete at the two
petroleum sites where it is applicable. Risks to workers from exposure to vented gases and fugitive dust
or from accidents may be present during this time. However, these risks can be effectively minimized
through appropriate engineering controls and through health and safety procedures. The potential for
worker exposure to contaminated soils would be minimal during in situ treatment in contrast to the ex situ
bioremediation option. Because little or no waste would be generated by in situ treatment, few
transportation impacts are anticipated. Only equipment would be transported to and from the site. Risks’
to natural and cultural resources would be minimized. - Short-term impacts to vegetation and wildlife may
occur but could be avoided or reduced through appropriate design and implementation of the alternative.
Cultural resources, if present, should not be impacted. If potential impacts are identified, they would be
addressed through the cultural resources mitigation plan.

The Containment and In Situ Solidification Altérnatives perform similarly with regard to short-term
effectiveness. Both alternatives pose little risk to workers because they would not be exposed to
contaminants during implementation. No contaminated soils would be transported. Transportation of
materials and equipment for containment or solidification, and transportation of clean fill after

- containment; would increase traffic on haul roads. Short-term impacts to vegetation and wildlife could

occur during the estimated 2- to 5-year restoration time frame, but these could be avoided or reduced _
through proper implementation of the alternative. Cultural resources, if present, should not be impacted.
Identification and mitigation of these nnpacts would be addressed through the cultural resources
mitigation plan.

The No-Action Alternative would not involve any remedial actions; therefore, risks to workers,
transportation impacts, and short-term risks to natural and cultural resources would not occur.

- 7.2.2.4. Implementability

The Remove/Dispose Alternative performs most favorably for technical and administrative.feasibility and
the availability of services and materials. Technical problems in implementing excavation and disposal
activities within this alternative are not expected.

Ex situ bioremediation implementability is dependent upon site-specific information, much of which
could be obtained using the observational approach during excavation. Equipment required for
implementation is readily available. However, should contamination be found at great depths, it may
become less feasible to excavate. Due to the lack of soil characterization data, this potential would have -
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- to be evaluated during the design phase of this alternative. It might also be necessary to treat soil

constituents fo meet LDRs for which there is rio immediately available treatment technology. Should it O
be found upon characterization that petroleum contamination exists at depth or that radionuclide or
inorganic contaminants are present, this alternative would not be considered readily implementable. .

There is less certainty regarding reliable implementation of in situ bicremediation because completeness
of treatment cannot be accurately monitored. Characterization to determine the extent of remediation
may be required. Equipment required for implementation is readily available.

Containment will be easy to implement; however, characterization of the extent of contamination will be
required in order to properly locate the barrier. Technical problems causing delays are not anticipated.
Large quantities of soil and rock material will be required for construction of the barrier; however, this
material is considered available from sources within or near Hanford. The In Situ Solidification -

~ Alternative is considered less implementable than the Containment Alternative because of the potential

for incomplete mixing of the treatment zone. Contaminants may be encountered that are not effectively
treated through this technology. Problems in ensuring complete treatment could result in remediation
delays. As with containment, further characterization of the extent of contamination will be required to
determine proper treatment. Materials needed for implementation are considered readily available.

The a No-Action Alternative would be casy to implement, but would not be consistent with DOE’s

long-range objective.
7.2.2.5. Cost

Cost estimates for the source sites in DOE/RL-95-111, Rev. 0 were, in general, developed using either the

MCACES or the RACER package. Total costs presented in this section include neither a 3 percent design L
costnor a 3 percent data collection cost. Details of the cost estimates are presented in Permit 7
Attachment 47, Appendix G. . : e

As has been noted earlier in this report, data on site-specific contamination, site locations, and site
dimensions were limited, and this introduces uncertainty in the cost estimates. The quality of a cost
estimate is directly related to the quality of the input data used in the models. Despite this uncertainty it is
believed that the cost estimates are of sufficient quality to fulfill the primary objective, which is to aid in
selecting preferred remedial alternatives. How representative these estimates might be of actual
remediation costs is more difficult to answer and will not be resolved until the uncertainties in the data are
resolved. :

. The No-Action Altematlve would require no add1t1ona1 cost and is not considered further in this

comparatlve analysis.

Individual‘ cost estimates for each waste site, exposure scenario, and remedial alternative are presented in
Table 6.2. Tive remedial alternatives (Remove/Dispose, Remove/Ex Situ Bioremediation/Dispose, In
Situ Bioremediation, Capping, and In Situ Solidification) have been proposed for the modified CRCIA
ranger/industrial exposure scenario. The evaluation of alternatives for the sites with petroleum
contamination is the same as just presented for the rural-residential scenario and concludes that in situ
bioremediation is the least expensive alternative for the two deep petroleum sites and remove/dlspose for
the near- -surface petroleum sites.

Capping is considered for 5 clusters of waste sites fo cover a total of 16 sites. As shown in Table 7.6, the
cost of remediating 16 sites by capping is about $65,000,000 versus $2,400,000 for the Remove/Dispose
Alternative for 20 sites. This is 27 times the cost of the Remove/Dispose Alternative. Additionally, the
Remove/Dispose Alternative is less expensive than capping at all five cap sites. Although it may appear .
that some sites could be capped at less cost than the Remove/Dispose Alternative, this is deceptive. et
These costs reflect the cost of capping a cluster of sites and must be evaluated as a group because the
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costs are shared among the several sites within the cluster. When evaluating capping costs it is necessary
to keep in mind that this cost estimate is based upon using a specific barrier, the Modified RCRA

Subtitle C barrier. This is perhaps one of the most expensive barrier options. It was selected for use in
DOE/MRL-95-111, Rev. 0, because there was limited site-specific data with which to make a decision.” As
additional data is collected dunng the design process, other, less expensive cap designs may be
appropriate.

In situ solidification is considered for the 16 capping sites and 4 additional ones. As shown in Table 7.6,
the cost of remediating 20 sites by in situ solidification is about $6,600,000 as opposed to $3,100,000 for
the Remove/Dispose Alternative. This is over two times the cost of the Remove/Dispose Alternative.
Additionally, the In Situ Solidification Alternative was more expensive than the Remove/Dispose
Alternative at all 20 sites.

A summary of these results is presented in Table 7.7. The least cost alternative for the modified CRCIA
ranger/industrial scenario is to select the Remove/Disposal Alternative for all sites except the two deep
petroleum sites. This produces a cost saving of 7 percent over using the Remove/Dispose Alternative for
all sites.

There are many uncertainties dealing with developing cost estimate for sites with limited site—speciﬁc '
information. As already noted, for example, limited data lead to the selection of an expensive cap design.

7.2.2.6. NEFPA Values

By definition, the modified CRCIA ranger/industrial scenario requires more of a commitment of onsite
resources than does the residential exposure scenario. At the same time, there would be less commitment
of ERDF resources because less soil may require excavation and disposal. There would also be less
impact on cultural resources, and fewer cumulative impacts under a modified CRCIA ranger/industrial
exposure scenario because of this. Resirictions on hunting and gathering are also inherent in the modified
CRCIA ranger/industrial scenario defined in DOE/RL-95-111, Rev. 0.

An irreversible and irretrievable commitment of natural resources would occur with the Remove/Dispose
Alternative. Contaminated soils would be removed and transported to the ERDF; therefore, there would
be a comumitment to use portions of that disposal unit for long-term waste management and the associated
borrow pit commitment for ERDF cover. Excavated material would be replaced with clean fill topsoil
(from the borrow pits), then revegetated to mirror more closely the native plant community existing prior
to disturbance from 100-N Area activities. Future use of the river and adjacent lands would allow Native
American use in concert with a modified CRCIA ranger/industrial exposure scenario in a relatively short
time frame. Excavation could disturb cultural resources existing at a site, and careful adherence to
cultural resource thitigation planning would be required. Cumulative impacts may occur at borrow sites
and transportation routes. :

The In Situ Bioremediation, Containment, and In Situ Solidification Alternatives perform similarly to the
Remove/Dispose Alternative for key discriminators under this criterion with the exception that fewer
ERDF resources would be utilized under these alternatives.

Irreversible and irretrievable commitment of natural resources would occur with the No-Action
Alternative because contaminants would remain on site, and human and ecological receptors would
continue to be exposed. For radiclogical constituents, this exposure would remain until decay results in
contaminant levels below concern. For nonradiological constituents, exposure may be very long term.
There may be an impact on Native Americans because they are potentially more likely to use the area
than are other groups. No cumulative impacts would result from implementing this alternative.
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7.3 COMPARISON OF REMEDIAL ALTERNATIVES FOR GROUNDWATER o S~

Table 7.8 presents the seven alternatives described in DOE/RL-95-111, Rev. 0, Section 5.0 for the

- remediation of groundwater underlying the 100-N Area and for protection of the Columbia River. It

indicates which technologies are used within each remedial alternative to address the four issues
considered to be critical for remediating the contaminated groundwater system at the 100-N Area. These
four issues follow: :

Protection of the river from tritium

Protection of the river from Sr-90

Reduction of Sr-90 in the aquifer

Reduction of other contaminants in the aquifer.

In the comparative analysis of groundwater alternatives, no distinction is made between the
rural-residential and modified CRCIA ranger/industrial exposure scenarios. No distinction is necessary
because, under either exposure scenario, the existing beneficial uses of the Columbia River must be
protected. The existing beneficial uses of the river include water supply, recreation, fish and wildlife
habitat, hydroelectric power production, transportation, and agriculture. The remedial alternatives must
meet the appropriaic ARARs for these beneficial uses, regardless of whether the exposure scenario is

_tural-residential or modified CRCIA ranger/industrial. Also, under both scenarios, it is assumied that the -

goal is to restore groundwater for beneficial uses. Therefore, no distinction is required with respect to
aquifer remediation.

. ¢
The No-Action Alternative is not considered a viable alternative because it does not meet overall
protectiveness or compliance with ARARs. The No-Action Alternative is retained as the baseline case for
comparison with the other alternatives that incorporate some active response action.

73.1  Long-Term Effectiveness and Permanence | ' N
7.3.1.1. Protection of the River from Tritium.

Alternative 5 and Alternative 7 (Table 7.8) describe technologies to reduce tritium flux to the river
(hydraulic controls or barrier with hydraulic controls) and therefore are equally effective in preventing the
tritium from entering the river at concentrations above the MCL for tritium. The added impermeable -
barrier in Alternative 7 may provide some degree of protection above hydraulic controls alone for tritium,
but the differences are considered neither quantifiable nor great because tritium is easily controlled
hydraulically. Both are considered comparable in their reliability of controls, as well. The other

alternatives do not include any action to prevent tritium from entering the river except through decay

(although Alternative 4 might coincidentally prevent tritium discharge through hydraulic controls placed
on the Sr-90 plume). For alternatives 1, 2, 3, and 6, the frittum reaching the river will exceed MCLs for
approximately 15 years.

7.3.1.2. Protection of the River from Sr-90

Alternatives 1 and 2 do not include any action to prevent Sr-90 from entering the river; therefore, they
provide a basis for comparison to the other alternatives. Taking no physical action, the Sr-90 o
concentrations in the groundwater/river interface will decay to concentrations below MCLs over a
300-year period. The remaining five alternatives use three different technologies to reduce the Sr-90 flux
to the river: a permeable barrier (Alternative 3), hydraulic controls (Alternatives 4 and 5), and
impermeable barriers (Alternatives 6 and 7). These three technologies for reducing flux may be
interchanged within the three alternatives to accomplish this objective.

Although these technologies reduce flux of Sr-90 diécharging to the Columbia River (i.e., mass of Sr-90 S
per unit time moving through the aquifer into the river), none of the alternatives are expected to
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significantly reduce Sr-90 concentrations entering the river above MCLs because a section of aquifer next
to the river would be essentially unaffected by the technologies, and the slow release of the Sr-90
adsorbed onto the aqu1fer soils in this section would continue. This is true with all alternatives because a
section of land remains between the river and the barrier in all cases--either by a physical barrier
(impermeable or permeable) or a hydraulic barrier. This phenomenon is due to the sorbing ability of
Sr-90 on soils which retard dissolution in the groundwater, as described in DOE/RL-95-111, Rev. 0,
Sections 3.0 and 5.0. The impact of this Sr-90-contaminated area adjacent to the river on concentrations
at the groundwater/river interface is not anticipated to decrease significantly faster than the decease that
will occur solely because of natural decay. However, comparatively, hydraulic controls contained in
Alternatives 4 and 5 may potentially reduce concentrations at the groundwater/river interface more
effectively than the other alternatives, although not significantly, because of the net gradient effect. For
example, the net groundwater flow in the aquifer immediately adjacent to the river is inland, with
hydraulic coritrols in place, while the net groundwater flow with the barriers is toward the river. A
permeable barrier (Alternative 3) is expected to be the next best alternative for reducing Sr-90
concentrations in the groundwater/river interface, with the impermeable barrier (Alternatives 6 and 7)
being the least effective in reducing concentrations of Sr-90.

All alternatives (except 1 and 2) are expected to reduce flux of Sr-90 to the river by more than 90 percent.
The Hydraulic Control Alternatives, because they reverse the groundwater flow near the river shoreline,
are probably more effective than the other alternatives for reducing flux, and might be more effective in
reducing concentrations of Sr-90. However, this increase in effectiveness has not been quantified. The
Impermeable Barrier Alternatives would rank next in ability to reduce Sr-90 flux, with the Permeable
Barrier Alternative ranking the least effective among Alternatives 3 through 7.

Relative to risk, reducing the flux of Sr-90 to the river may not be of great importance. Currently, the
most stringent ARAR for Sr-90 is based on an MCL, which is established for the purposes of achieving
human health protection from the use of surface or groundwater as a drinking water source. Decreasing.
the flux of Sr-90-contaminated waters to the river is inconsequential with respect to using the river as a
drinking water supply, because of the near instantaneous reduction of Sr-90 concentrations that occurs
near the groundwater/river interface. DOE/RL-95-111, Rev. 0, Section 3.3.5 describes Columbia River
water guality relative to Sr-90, and it concludes that concentrations in the river are consistently below
MCLs for Sr-90. However, the seeps located at N-Springs on the river bank adjacent to the 116-N-1 Crib.
do exceed MCLs, and institutional controls would be required to restrict thls area of the river from use as
a drinking water source.

With the exception of N—Springs, Sr-90 does not threaten the Columbia River as a drinking water source.
In contrast, however, concentrations of Sr-90 in the sediments at the groundwater/river interface may be
harming aquatic organisms. Site-specific data related to ecological effects may not be complete, and in
any case, no alternatives are capable of substantially decreasing these concentrations or significantly
reducing the time frame for achieving a protective concentration.

7.3.1.3. Reduction of Sr-90 in the Aquifer

- Alternatives 1, 2, and 3 do not include any action to reduce the Sr-90 contamination in the groundwafer,

but Alternatives 2 and 3 include institutional controls to prevent exposure to humans from use of the
groundwater until Sr-90 decays to acceptable levels, thereby providing a measure of long-term
protectiveness. Alternative 3 does, however, immobilize large quantities of Sr-90 through capture in the
permeable barrier. This capture does not change concentrations of Sr-90 in the groundwater upgradient of
the barrier due to the equilibrium that will occur between soil and groundwater, but it will immobilize a
large mass of 8r-90 from the aquifer, This immaobilization action may not contribute much to reducing
Sr-90 concentrations at the groundwater/river interface as described above.
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Alternatives 4, 5, and 6 are more effective in reducing Sr-90 in the aquifer than the first three alternatives
because these alternatives include pump-and-treat systems. They do not, however, have a significant
increase in effectiveness because the alternatives only achieve a 10 percent reduction in the time to attain
the remediation goal — 270 years versus 300 years. Alternative 7 (soil flushing) has the potential to be
more effective and result in a shorter restoration time frame than any of the other alternatives. However,
at this stage, it is considered an innovative technology for Sr-90 in the aquifer and for the site- specific

- conditions of the 100-NR-2 OU. A series of laboratory, bench, and ficld-scale tests would be required

before a decision on the feasibility of soil flushing could be made. Because of this requirement, no
objective companson of soil flushing can be made against the other alternatives in DOE/RL-95-111,
Rev. 0.

7.3.1.4. Reduction of Other Contaminants in the Aquifer

Alternatives 1 through 4 include no action to reduce the contamination in the aquifer from other
contaminants; therefore, they are not compared against each other for long-term effectiveness and
permanence. The other contaminants include nitrate, sulfate, mangancse, chromium IV, and TPH. Some
migration of those contaminants will occur over time. Utilizing travel-time predictions contained in
DOE/RL-95-111, Rev. 0, Appendix D, gross predictions of natural migration can be made. These
predictions are based on modeling assumptions that may not account for the heterogeneity inherent in the

_ groundwater/river system over time. However, since groundwater at the 100-N Area flows into the river,

the travel time for peak concentrations to reach the river roughly equates to the time requn'ed for natural
migration of the contaminant from the aquifer (DOE/RL—QS 111 Rev. 0, Appendix D).

Nitrate may migrate from groundwater to the river within 10 to 20 years. Sulfate may migrate from
groundwater to the river in 5 to 15 years. Chromium VI may migrate to the river in 15 to 25 years.
Manganese may take over 3,000 years to migrate from groundwater to the river. Migration times for TPH
cannot be estimated because the product will continue to float on top of the aqulfer for an indeterminate,
but probably long, period of time.

It should be noted that ehromlum V1 concentrations are based on data from a small number of wells and

. that there is no discernible plume. Also, since manganese and sulfatc PRGs are based on secondary

MCLs, the need for remediating these two contanunants may not be as critical as for the other
contaminants.

Alternatives 5, 6, and 7 all rely upon the same pump-and-treat technology for remediation of the other
contaminants. Pump-and-treat technologies can be effective in the long term because they permanently

" remove contaminants from the environment. It is anticipated that pump-and-treat technologies will

decrease restoration time frames for groundwater protection as follows: nitrates, 5 years; sulfates, 5
years; chromium VI, 1 year; manganese 88 years; and TPH, 5 years.

Given these estimates, long-term effectweness can be ach1eved earlier with pump-and-treat technology
than with natural migration; _
¢ Niftrates may be remediated in the aquifer 5 to 15 years earlier

*  Sulfates may not be remediated in the groundwater at a significantly faster rate than could be
achieved by natural migration.

¢ Chromium VI may be remediated 15 to 25 years earlier.

Manganese may be remediated over 3,000 years earlier.

+  TPH may be remediated many years carlier, but time frames camnot be estimated.

Groundwater monitoring after cleanup would be required for a time to ensure that all of the plumes have
been captured.
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7.3.1.5. Summary

Seven alternatives have been compared that meet (except for no action) all or part of the needs for
long-term effectiveness and permanence. For tritium river protection, Alternatives 5°and 7 are ant1c1pated
to provide, most effectively, long-term protection. Other than the No-Action Alternative, all of the
alternatives that could be 1mplemented are comparable for long-term effectiveness and permanence for
addressing the Sr-90 releases to the river. An estimated 90 percent reduction in the mass of Sr-90
entering the river will result through utilization of Alternatives 3, 4, 5, 6, or 7 as opposed to an
Institutional Controls Alternative. However, reduction in mass is antlc1pated to have little human health
or environmental benefit. Reduction in the restoration time of Sr-90 concentrations is not anticipated to
be significantly different for any of the alternatives with the possible exception of Alternatives 4 and 5
due to the net gradient effect of bringing clean river water inland. '

For Sr-90 reduction in the aquifer, no alternative will resulting in remediation of Sr-90 to groundwater
protection standards more rapidly than will natural attenuation, with the possible exception of soil
flushing. Alternative 7 has the potential to improve the long-term effectiveness by shortening the time to
meet remedial goals, but it is an innovative technology for Sr-90-contaminated soils at Hanford, and it
must be the subject of further testing and evaluation before a decision on its use can be made. Alternative
7 has the potential for risks to natural resources by expansion of the Sr-90 plume, potentially to the river,
if soil flushing is not carefully implemented. Given the uncertainties at this time relative to safe
implementation of this option, these risks remain unknown.

Alternatives with pump and treat will reduce nitrate, chromium VI, and manganese (the latter two if
proven to be a COCs upon further results of monitoring) at a faster rate than would be achieved through
natural migration of contaminants in the aquifer. However, this improvement may not be significant
when it is considered that a significant portion of the aquifer will remain unusable durmg the period of
Sr-90 contamlnatlon :

7.3.2  Reduction in Toxicity, Mobility, or Volume through Treatment

For protection of the river from tritium, Alternatives 1 through 4 contain no treatment element and
therefore would not reduce toxicity, mobility, or volume (i.e., mass) of tritium. Alternatives 5 and 7
reduce the mobility of the tritium to the river by establishing barriers to the flow to the river.

For protection of the river from Sr-90, Alternatives 1 and 2 contain no treaiment element for Sr-90 and
therefore would not reduce toxicity, mobility, or volume (i.e., mass) of Sr-90. Alternatives 3 through 7
would decrease the flux of Sr-90 entering the river by around 90 percent. Differences between these
alternatives (permeable barrier, impermeable barrier, and hydraulic controls) are considered neither
quantifiable nor great.

Alternatives 1 throngh 3 do not contain a treatment element for Sr-90 reduction in the aquifer.
Alternatives 4 through 6, which have barriers to the river and pump-and-treat systems, compare favorably
with respect to Sr-90 reduction in the groundwater; however, reductions in mobility, and/or volume are
neither quantifiable nor great. Alternative 7 has the greatést potential for mass reduction, but will require
that a test program be implemented before this alternative could be adequately compared with other
alternatives.

For reducing other constituents in the aquifer, Alternativeé 5 through 7, which have pump'—and—tl"eat
systems, will reduce contaminant toxicity, mobility, and/or volume, dependent upon the specific
constituent, to a higher degree than Alternatives 1 through 4.
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7.33 Short—Term Effectiveness

None of the alternatives is expected to have significant short-term impacts on the community during
implementation. No alternative will remediate the river or aquifer for Sr-90 within 270 years.

Alternative 1, followed by Alternative 2, has the lowest short-term impacts associated with worker risk, as
well as the lowest ecological, cultural, and transportation impacts from system installation. The greatest
potential impacts to natural and cultural resources are from installation of barriers. Alternatives 4 and 5,
which use wells rather than barrier, have less short-term impact than the barrier aiternatives (Alternatives
3, 6, and 7) that use excavation techniques or cryogenics. Alternative 7 has the potential for risks to
natural resources by expansion of the St-90 plume, potentially to the river, if soil flushing is not carefully
implemented. Given the uncertainties at this time relative to safe 1mp1ementat10n of soil flushing, these
risks remain unknown.

734 Implementability

All alternatives, with the exception of the No-Action Alternative, will require institutional controls that
will require some maintenance for close to 300 years. The technical and administrative feasibility of
mamtammg these controls is uncertam but it is a comparable 1mp1ementab111ty issue for every alternative.

All three barriers are expected-to be implementable, but each presents a concern because they represent a
new application at Hanford. A treatability test plan is being considered for evaluation of the construction
of the permeable wall in Alternative 3. This would help to refine this determination. Alternative 6
introduces some concerns because of the need to freeze the ground near the river and because of the need
to maintain its integrity over 300 years. Alternative 7 presents implementability concerns regarding sheet
pile installation because of past problems in installing a sheet pile barrier at Hanford. However, the
alternative sheet pile installation method proposed in Alternative 7 is expected to resolve past concerns.

8

all of the construction alternatives will require collection of additional information at the design stage.

Alternatives 4, 5, and 7 are less implementable than institutional controls because they involve installation
of a complicated hydraulic control system. Hydraulic controls are subject to breakdown, and, as such,
would not be effective 100 percent of the time. However, these alternatives are still technically and
administratively feasible. Fiydraulic control systems like the one contemplated in these alternatives

would be similar to a system already in place at Hanford; therefore, these alternatives are considered more -
implementable than barrier construction alternatives.

The soil flush portion of Alternative 7 is not considered implementable without first successfully
completing a series of laboratory, bench- scale, and field tests.

Alternatives that involve pump-and-treat systems for Sr-90 and/or other contaminants are considered less
implementable than Alternatives 1 or 2.

In 511 of the alternatives, there is a strip of land along the river shoreline that is contaminated with Sr-90.

+ The soil in this strip does not meet PRG levels for the rural-residential scenario and may not meet them

for the modified CRCIA ranger/industrial exposure scendario. Remediation of the shoreline area would be

difficult. The remove and dispose remedial alternative proposed for source waste sites could be B
implemented along the river shoreline, but would require excavation and backfilling to 4.6 m (15 ft) or 3

m (10 ft) for the rural-residential and modified CRCIA ranger/industrial scenarios, respectively. Such

remedial actions would destroy the ecology of this riparian zone and possibly undercut the bluff along the

shore, causing further destruction. Such actions may only provide temporary relief because there will

likely be recontamination from upgradient groundwater. Additionally, the area appears to be within the —
Columbia River flood plain and residential construction may be limited or prohibited. Institutional :
Controls has been recommended in all of the altematwes (except No-Action) to ensure limited access to
this area.
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7.3.5 Cost

A summary of the cost estimates for each groundwater remedial alternative is presented in Table 7.9, and
more detailed information is presented in Permit Attachment 47, Appendix G2. A simple quantitative
comparison, as shown in Table 7.9 is not sufficient for evaluating the alternatives, since the alternatives
represent different levels of remediation. An incremental analysis would be more appropriate. In this
type of analysis, each alternative (or each group of alternatives with a similar level of remediation) is
compared to the alternative with the next Iowest level of remedlaﬁon

Alternative 1 includes no remediation because it proposes to do nothing and it costs nothmg Alternative
2 is similar to Alternative 1 in that it includes no remediation, but it proposes institutional controls such as
warning signs and land-use restrictions. The total cost of institutional controls is $762,826.

Alternative 3 includes a remedial technology to prevent Sr-90 from entering the river. Constructing a .
clinoptilolite barrier will not prevent all Sr-90 from entering the river, but it will substantially reduce the
amount. Strontium-90 will decay to an acceptable level in about 300 years. This degree of remediation
will cost $8,499,399 more than Alternative 2, for a total cost of about $9,262,125. The objectives of
Alternative 3 could also be met by using the hydrauhc controls technology from Altematlve 4 or the
impermieable barrier technology from Alternatives 6 or 7.

In Alternative 4, the clinoptilolite barrier is replaced by hydraulic controls, which further reduces the
amount of Sr-90 that will reach the river (although with less certainty). Additional remediationis
provided by Alternative 4 in that a pump-and-freat system is used to remediate the Sr-90 that is present in
the groumdwater. The pump-and-treat system will extract Sr-90 from the aquifer and thereby reduce the
mass of the contaminant, Operating the pump-and-treat system will reduce the time it takes to remediate
the groundwater by about 10 percent, from 300 to 270 years. The cost of shortening this period by 30
years is about $4,983,489 more than Alternative 3, for a total of about $14,245,714. :

Alternative 5 provides additional remediation by extending the hydraulic controls to protect the river from
tritium, as well as Sr-90, and by to remediating the other contaminants (nitrate, iron, sulfate, manganese,
TPH, and chromium V1) in.the groundwater. Meeting this last objective is accomplished by operating a
pump-and-treat system for the other contaminants. This pump and treat would shorten the time for the
concentrations of these contaminants to reach acceptable levels in the groundwater, but it would not
shorten the time until the groundwater would be available for use. The concentrations of these
contaminants would be at acceptable levels (with no action) well before the Sr-90 concentration reached
an acceptable level. The cost of the additional remediation is about $24,920,116 more than Alternative 4,

for a total cost of about $39,165,605.

Alternative 6 actually res;ults.m_less remediation than Alternative 5 because it replaces the hydraulic

~ controls for protecting the river from Sr-90 with a cryogenic barrier that will not provide total protection

from tritium. This alternative is not as effective as hydraulic controls used in preventjng the Sr-90 from
reaching the river. In this alternative, the protection of the river from tritium is not included as it was in
Alternative 5. These changes in remediation reduce the cost of Alternative 6 compared to Alternative 5

- by about $17,492,921 to $56,658,526.

Alternative 7 has the potential to provide a greater degree of remediation than any of the other alternatives
because it proposes to significantly shorten the time it will take for the Sr-90 concentration in the
groundwater to reach acceptable levels. Because this alternative is still in the development and evaluation
stage, a reliable estimate of what this reduction in time might be cannot be made. This alternative costs
$79,872,099 more than Altemative 6, for a cost of $136,530,625. This alternative is in the development
stage, and this cost estimate is not as reliable as the estimates for the other alternatives.
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7.3.6 NEPA Values

An interim (270 to 300 years) irreversible and irretrievable commitment of the unconfined aquifer and
river shoreline would result with all alternatives because none would effectively reduce Sr-90
concentrations in the aquifer or river bank seeps within a shorter time. Also, none are effective in
reducing Sr-90 concentrations at the groundwatet/river interface. Aquatic resources at the
groundwater/river interface may be impacted; however, more information must be acquired before
impacts can be quantified. Restrictions on the use of the shoreline by humans may be required for a long
period of time, regardless of the alternative chosen. Use of the river as 2 downstream drinking water
supply or for other uses such as fishing will not be impacted by implementation of any alternative.
Restrictions on the use of the groundwater will be required for 300 years under Alternatives 1 through 3
and for 270 years under Alternatives 4 through 6. Alternative 7 may result in use.of the groundwater in a
shorter time frame if soil flushing can be successfully implemented, but reduction in years cannot be
quantified at this time. Alternative 6 may require a large expenditure of energy in order to initially
implement the cryogenic barrier. There may be an impact on Native Americans because they are
potentially more likely than other groups to use the area. .

7.4 INTERIM ACTION FOR REMEDIATION OF GROUNDWATER
7.4.1 Potential for Implementing an Interim Action

An interim action for the 100-NR-2 groundwater OU may be warranted. Within the detailed and
comparative analyses of alternatives for remediation of the groundwater, certain analyses have been
complicated by a lack of information in two critical areas: confirmation that an alternative can or cannot
significantly shorten restoration time frames from that of natural attenuation (300 years) and
quantification of current and future risk to aquatic receptors living in the river and in river bottom
substrate. A summary of these 1nfor1nat10n needs and their significance in making a remedy decision is
presented below.

7.4.1.1. Groundwater Remediation for Sr-90

No Sr-90 groundwater remedial alternative has been identified in DOE/RL-95-111, Rev. 0 that would
provide a significantly shorter restoration time frame than the estimated natural attenuation period of 300 .
years. Soil flushing was identified as an innovative technology that could potentially shorten
groundwater remediation. However, the lack of mforrnatlon regarding its implementability, safety, and
cost raises doubts as to its technical feasibility. ' '

State and public acceptance of a 300-year groundwater remedial action may be very difficult to obtain.
Maintenance of a long-term remedy and its associated institutional controls would also be difficult over
such an extended time frame. Because of the problems inherent with a long-term remedy and because of
the lack of information supporting innovative technologies such as soil flushing, an interim action on.
groundwater remediation may be warranted.

River Protection from Sr-90. Data on Sr-90 impacts fo aquatic resources are incomplete. Should it be
concluded that there are no impacts to aquatic resources from Sr-90 contamination, no remediation for
protection of the river would be necessary. Conversely, should it be concluded that substantial impacts
exist, more aggressive actions may be warranted.

The existing alternatives may remove or prevent 90 percent or more of the Sr-90 mass within the aquifer
from entering the river. However, the fate of approximately 5 Ci of Sr-90 in the soil (aquifer sediments)
in the strip of land adjacent to the river is not well understood. The ability of any of the selected
technologies to remove the Sr-90 from the aquifer sediments adjacent to the river is unknown. As
detailed in Section 7.3.1.2, it is the persistent Sr-90 concentrations in this area that will cause long
restoration time frames for protection of the river even if the movement of contaminated groundwater to
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the river is significantly reduced. Further evaluation of these technologies and their capabilities in this
area may be warranted.

The lack of information on technologies and receptors may be deemed by the regulatory agencies, the
DOE, and the public to be of critical importance to the determination of a final remedy for the 100-NR-2
OU. Because of this, an interim action may be necessary in order to provide adequate time for
investigations designed to support the selection of a final remedy. The length of the interim action will
depend upon the type and scope of interim investigations needed. However, it is anticipated that an
interim action would be planned and executed for approximately a 5-year period. At the conclusion of
this period, the need to continue the interim action would be evaluated.

7.4.2 Remedial Action Objective for a Groundwater Interim Action

No dlternative has been identified that can remediate the groundwater or protect the river in less than 270
years. The purpose for an interim action at this OU would be to:

*  Prevent exposure to contaminated groundwater

*  Provide protection of the river by limiting the Sr-90 movement to the river
*  Obtain information to allow selection of a final remedial action

»  Take action consistent with the likely final remedies.

Remedial alternatives would be chosen that would act in concert with these objectives and be capable of
providing further information for use in making a final alternative determination. Because of the
uncertainties associated with ecological risk in the area along the river, and in the river bottom substrate,
an alternative that controls the movement of Sr-90 to the groundwater-river interface would be an- added
objective of the interim action. :

7.4.3 . Remedial Technology Descriptions for an Interim Action

Viable remedial alternatives to achieve the interim remedial action objective should provide the most
efficient use of budgetary resources and be consistent with any potential final remedy. It is evident using
this basis that none of the final action alternatives presented in Section 7.3 that include long-term physical
barriers would be appropriate for an interim action. Construction costs for these barriers are estimated at
$8,200,000 for a permeable barrier (Alternative 3), $16,500,000 for a cryogenic barrier (Alternative 6),
and $8,600,000 for a soil flush system that incorporates a sheet pile barrier (Alternative 7). The soil flush
system associated with Alternative 7 is considered to be too speculative and costly at this time tobe
considered for an interim use. The physical barriers could potentially preclude the implementation of
final remedies that do not incorporate the chosen barrier in the final action, or conversely would require
rémoval costs to implement a different final remedy. Therefore, all alternatives associated with these
physical barriers have been screened from consideration as viable interim actions.

The objectives of the interim action could be met by implementing hydraulic controls using a
pump-and-treat system such as described in Alternative 4, or just by implementing the hydraulic control
portion of such a system. Since this is for an interim action, the full system described as Alternative 4
would not be needed. The existing N-Springs ERA (as modified to optimize costs) could be used to
fuifill the interim action objectives, operated as either a hydraulic control or a pump-and-treat operation.

The remedial alternatives that would remain as possible interim actions are: No-Action; Institutional
Controls; Hydraulic Controls; and, Pump and Treat. These alternatives arec compared below against
applicable interim action CERCLA criteria. This comparison has been performed for the purpose of
supporting the selection of a remedial alternative should an interim action be recommended.
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7.4.3.1. No-Action and Institutional Controls

Descriptions of the technologies included in these alternatives are contained in DOE/RL-95-111, Rev. 0, "
Sections 5.4.1 and 5.4.2, respectively. Components of the Institutional Controls Alternative spec1ﬁc to
Sr-90 would apply during an interim action.

7.4.3.2. Pump-and-Treat Alternative

A full description of the pump-and-treat system and operating plan is described in (DOE-RL 1997). This
system would consist of four extraction wells, an ion exchange treatment skid, two injection wells, and
plant equipment such as piping, electrical equipment, and instrumentation. The extraction well network
would mclude wells N-75, N-103A, N-105A, N-106A (although well N-105A is not being used), located
downgrad1ent of the 1301-N Crib. The pump-and-reat system would be operated continuously at a
nominal rate of 228 L/min (60 gal/min) with an average removal of 90 percent for the volume of water
treated over a given period. Water from the extraction wells would be pumped to a large influent tank
located at the treatment facility. The influent tank acts as a surge tank and provides feed water to the
freatment system.

The four ion exchange columns would each contain 1.4 m3 (50 ft3) of clinoptilolite, a natural zeolite.

. Contaminated water would be pumped from the influent tank through the four clino-containing ion

exchange columns, where the St-90 would be removed from the water. The clino would be changed out
on a cycle duration that results in an average removal rate greater than or equal to 90 percent.’ The treated
water would be discharged into a large effluent tank. The effluent tank acts as a surge tank and provides
feed water to the injection well network. .

The injection well network would include wells N-29 and N-104A, which are located upgradient of the -
1301-N Crib. The processed water would be injected into both wells. : 2

7.4.3.3. Hydraulic Controls Alternative

The Hydraulic Controls Alternative would .consist of the same extraction and injection systems as in the
Pump-and-Treat Alternative described above. The flow of contaminated liquid would bypass the .

‘treatment system and be injected without treatment.

7.4.4 Detai]ed Analysis of Remedial Alternatives for Groundwater Interim Action

Alternatives applicable to an interim action are compared against the CERCLA criteria described in

'DOE/RL-95-111, Rev. 0, Section 6.0, which for the most part would apply to an interim action.

However, the long-term effectiveness criterion would not be applicable to an interim action, and the costs
presented i DOE/RL-95-111, Rev. 0, Section 6.0 would not be applicable for the interim time period.
Interim costs are presented in Table 7.10. .

74.4.1. No-Actlon Alternative

The No-Action Alternatlve (Alternative 1) discussed in DOE/RL-95-111, Rev. 0, Section 6.3.2.1 is
retained for interim action as a baseline for comparison. This alternative is, however, not realistic since
DOE is maintaining Institutional Controls in this area in connection with other activities. No costs are
associated with the No-Action Alternative.

7.4.4.2. Institutional Controls AHRernative

The Institutional Controls Alternative (Alternative 2) is discussed in DOE/RL-95-111, Rev. 0,

Section 6.3.2.2. The detfailed analysis of CERCLA criteria for this alternative as it relates to Sr-90 final
remediation would be applicable to an interim action as well, with the following exceptions: (1) the
NEPA values define irreversible and irretrievable commitments for the long-term action, which would not
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be applicable in the short term; (2) impacts on Native American access to cultural resources would not be
applicable in the short term; and (3) no additional costs would be associated with the Institutional
Controls Interim Alternative because DOE would maintain its present system of site controls during the
interim period. Other facilities and circumstances require institutional controls to continue; therefore,

- additional costs need not be considered for the interim action alternative.

7.4.4.3. Hydraulic Controls Alternative

A hydraulic controls system is discussed in DOE/RL-95-111, Rev. 0, Section 6.3.2.4 as a river protection
technology within Alterhative 4. The detailed analysis of CERCLA criteria relative to Sr-90 remediation
that is presented in DOE/RL-95-111, Rev. 0, Section 6.3.2.4 would be applicable to an interim action, _
with the following exceptions: (1) the NEPA values define irreversible and irreirievable commitments for
the long-term action, and this would not be applicable in the short term; (2) impacts on Native American
access to cultural resources would not be applicable in the short term; and (3) a cost-effectiveness study

(DOE-RL 1997) of operating the ERA pump-and-treat system at various treatment levels was recently

completed. This study noted that no capital cost would be associated with operating this system since it is
already in place. A cost analysis (Permit Attachment 47, Appendix G) based on that study shows that the
hydraulic control system could operate at $261,900 per year. This cost 1ncludes an expanded well
monitoring system but no treatment costs

A pump-and-treat system is discussed in DOE/RL-95-111, Rev. 0, Section 6.3.2.4 as a groundwater
remediation technology within Alternative 4. The detailed analysis of CERCLA criteria relative to Sr- 90
remediation that is presented in that section would be applicable o an interim action, with the following
exceptions: (1) the NEPA values define irreversible and irretrievable commitments for the long-term
action, which would not be applicable in the short term; (2) impacts on Native American access to
cultural resources would not be applicable in the short term; and (3) a cost-effectiveness study
(DOE/RL-1997) of operating the ERA pump-and-treat system at various treatment levels was recently
completed. This study noted that no capital cost would be associated with operating either systemn since
the systems are already in place. A cost analysis (Permit Attachment 47, Appendix G) based on that
study shows that the pump-and-treat system could operate at $329,100 per year. This cost includes a
reduced well monitoring system and treatment costs. :

7.4.5 Comparative Analysis of Remedial Alternatives for Groundwater Interim Action

The following information provides a comparison of the four interim action alternatives utilizing
applicable CERCLA criteria. A discussion of how these alternatives compare for final remedy purposes
is included in Sections 7.3.1 through7.3.6. As stated in Section 7.1, the overall protection and ARAR
compliance criteria have not been included in this comparative analysis because all alternatives retained
(excluding the No-Action Alternative) meet these threshold criteria except for discharge limits for the
discharge of groundwater MCLs, which would not be met. This, however, is an interim action. State and
community acceptance will not be evaluated until after the proposed plan has been issued; therefore, they
also are not part of this comparative analysis.

_ 7.45.1. Long-Term Effeétiveness and Permanence

This criterion would not apply to interim action.
7.4.5.2. Reduction of Toxicity, Mobility, or Volume through Treatment

Only the Pump-and-Treat Alternative would reduce Sr-90 mass in the groundwater through treatment.
However, this reduction is not significant compared to what would occur by natural atienuation, or by
implementing one of the other alternatives. The Hydraulic Controls and Pump-and-Treat Altematives
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would significantly reduce the flux of Sr-90 towards the river, thus reducing the mobility of the major
contaminant in the 100-N Area. None of the alternatives would provide for a shorter restoration time .
frame because none would remedlate the groundwater or protect the river at the conclusion of the mtenm
measure,

7.4.5.3. Short-term Effectivenéé.s

The Pump-and-Treat and Hydraulic Control Alternatives are already in place as a result of the N-Springs
ERA (DOE-RL 1996g, 1997). Therefore, short-term impacts from these alternatives would be small and
associated primarily with worker risk from continued operation of these systems. Because pump-and-
treat contains two operating systems, the hydraulic control system and the ion exchange treatment system,
it would have a slightly higher potential for short-term worker risk during O&M than the Hydraulic
Control Alternative. However, the short-term impacts would not be significantly different from the other
interim action alternatives. Only minor, if any, short-term physical, biological, or cultural impacts would
result from any of the alternauves

74.54. Implementability

As a short-term action, all four of the alternatives would be considered techmcally and adnnmstratlvely
feasible. Implementability would not be significantly different for any of the alternatives. No action

‘would be the easiest alternative to implement; however, implementation of this alternative would not be

viable because the DOE will continue to maintain restrictions and controls over the 100-N Area
groundwater for purposes other than 100-NR-2 remediation. Institutional controls are already in place as
part of the DOE operation of the Hanford Site. Hydraulic control implementation, required for both the
Pump-and-Treat and Hydraulic Controls Alternatives, would be less implementable than the No-Action or
Institutional Controls Alternatives due to the continued operation of a complicated hydraulic control
system that could be subject to breakdown. Finally, because pump and treat contains another operating
system, it would be slightly less implementable compared to hydraulic controls.

745.5. Cost

The detailed analysis in Section 7.4.4 showed that there were no additional costs associated with the
No-Action and Institutional Controls Alternatives, because these interim action alternatives would not
require actions beyond what is currently in place. A comparative cost analysis (Table 7-10) for a 5-year
period shows that Hydraulic Controls, at a Present Worth cost of $1,153,109 is the second lowest cost
alternative, after the No-Action and Institutional Controls Alternatives. The Pump-and-Treat Altemaﬂve
is the most expensive alternative, at a Present Worth cost of $1 448,981.

7.4.5.6._ NEPA Values

‘None of the alternatives would require construction of new systems. Impacts to wildlife from

construction noise, and disturbance of the land area for construction of well systems, would therefore not
occur from any alternative. Ecological, cultural, and natural resource reviews would not be required for
any alternative. Impacts to aquatic resources are not anticipated to be significantly different for any of the
four interim actions, because decreases in river-bottom and shoreline sediment concentrations during the
interim period would not be appreciably different with any of the alternatives. Restrictions on the use of
groundwater and river water in the vicinity of the 100-N Area would remain in the short-term regardless
of which interim alternative is selected, due to continued DOE control over the Hanford Site in the time
frame of the interim action.

“\. o
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Table 7.1. Applicable Remedial Alternatives for Source Waste Sites Assummg a Rural Res1dent1al
Exposure Scenario. :

Waste Group No Action Remeve/ Dispose In Situ Bioremediation
Radioactive X ' X ) o
Petroleum X X X*
Inorganic X X '

Burn Pits X X

Solid Waste - X X

% This alternative is only applicable to 2 out of 22 sites within the petroleum waste group.

Table 7.2. Applicable Remedial Alternatives for Source Waste Sites Assuming a Modified CRCIA

Ranger/Industrial Exposure Scenario

[ WV, |

Waste Group | No Action . | RemoveDispose | In Sita Bioremediation | Containment | Selidification
Radiodctive X X : ' X* X’
. Petroleum X X X°
Inorganic X _ X.
Burn Pits X X
Sohd Waste X X

? This alternative is only apphcable to 16 out of 37 sites within the radloactlve waste group
® This alternative is only applicable to 20 out of 37 sites within the radioactive waste group.
¢ This alternative is only applicable to 2 out of 22 sites within the petroleum waste group.

Table 7.3. Cost Comparison of Remedial Action Alternatives for Deep Petroleum Source Sites.a
(Applicable to both the Rural-Residential and Modified CRCIA Ranger/Industrial Exposure Scenarios)

Site Remove/Dispose  |In Situ Bioremediation |Percent Difference from Remove/ Dispose
UPR-100-N-17 $2,409,203 $ 903,509

UPR-100-N-42 $2,842.571] - § 910,025 .
Total Cost _ $5,251,774 ' $1,813,534 -65%
*  Costs do not include a 3 percent demgn cost and a 3 percent design data collection cost.

UPR = unplanned release
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Table 7.4. Cost Comparison of Remedial Action Alternatives for Near-Surface Petroleum Source —
Sites.” (Applicable to both the Rural—Re51dent1a1 and Modified CRCIA/Ranger Industrial Exposure Scenanos) L /\
Site : Remove/Dispose gﬁf::;iﬁi t?;iluﬂ)lépose Percent Difference from Remove/Dispose
UPR-100-N-18 $105,000 - $107,994
TJPR-100-N-19 $105,944 $112,486
UPR-100-N-20 $102,056 $105,660
UPR-100-N-21 $97,168 - $100,162
UPR-100-N-22 $105,092 $108,696
UPR-100-N-23 $103,593 ‘ $104,720
UPR-100-N-24 | $107,499 ) $121,304
JUPR-100-N-36 $96,816 $97.408
UPR-100-N-43 $106,574 $116,719
100-N-3 $254,529 $329,895
100-N-12 ' $93,743 $94,334
'100-N-35 $98,242 $99,369
100-N-36 $94,724 $98,254
124-N-2 $149 807 $212,349 : :
Total Cost 51,620,787 - $1,809,350 +12
* Costs do not include a 3 percent design cost and a 3 percent design data collection cost. e
UPR = unplanned release
Table 7.5. Present Worth Cost Comparison of Remedlal Alternatives for Source Waste Sites for the
Rural-Residential Exposure Scenario T
: ' A
: Remove/Ex Situ . Percen
Remedial Alternative Nux_n_b?lrb , Refmove/ .-| Bioremediation/ . In Slt.u . Differen:e :'rom
of Sites™ Dispose . Bioremediation i
. Dispose Remove/ Dispose
Remove/Dispose’ 80 $52,030,513 N/A _ N/A . NA
Remove/Dispose 63 $50,409,726 $50,409,726 ' '
Remove/Ex Situ h
Bioremediation/ - 17 $1,620,787 | $ 1,809,350 ' +12
Dispose :
Cost® ' 30 $52,030,513 $52,219,056 ' ' ~0
Remove/Dispose 78 $46,777,739 $46,777,739
gliosrl;m Fiation? 2 § 5,251,774 N/A | $1,813,350 65
Cost’ 80 $52,030,513 $48 592,089 -7
* There are four sites (IOO-N 28, 116-N-4, 118-N-1, UPR-100-N-35) where all of the waste is below 4.6 m (15 ft),
and these sites may not be remediated under this scenario. See DOE/RL-95-111, Rev. 0, Appendix B for information
regardmg éxcavation depths.
" There are five sites (100-N-46, 100-N-50, 100-N-51a, 100-N-51b, and 100 -N-65) for which costs or additional
costs will be established during design.
¢ The cost shown in this table does not include a 3 percent design cost and a 3 percent cost for collecting des1gr1 data
in the field. ‘
N/A = not applicable
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Table 7.6. Costs for Source Units
Site Name Remove/Dispose - Capping So}.iléli i?;tilt:jon
CAP 1-1 :
UPR-100-N-10 $95,391 $653,884 $157,016
UPR-100-N-39 $99,297 $3,767,236 $415,600
* Subtotal $194,688 $4,421,120 $572.616
CAP 1-2 '
UPR-100-N-29 $100,630 $41,563 $158,467
UPR-100-N-30 $112.,776 $4,086,761 $349,849
- {UPR-100-N-32 : $101,908 $389,430 $173,568
Subtotal. $315.314 $4.517,754 $681,884
CAP 4-1
UPR-100-N-4 - $97.464 $83,646 $192,295
UPR-100-N-5 $218,961 - $651,238
UPR-100-N-6 $104,056 $190,527 §$217,955
UPR-100-N-8 $95,391 $4,647 $157,016
UPR-100-N-25 $97,779 $106,881 $202,532 .
- 100-N-26 $101,593 $23,235 $163,047
124-N-4 $766,864 $£38,909,260 $1,388,214
L & Subtotal $1,482,108 $46,469,916 $2,972,297
CAP 4-2
UPR-100-N-9 $104,307 $4.,672,424 $345,617
UPR-100-N-14 $95,409 $82,740 $158,496
Subtotal $199.716 - $4,755,164 $504,113
CAP 4-3 :
UPR-100-N-13 $88,873 $749,331 $181,321
UPR-100-N-26 ; $99.908 $3,674,112 $252,221
_ Subtotal $188,781 $4,423.443 $433,542
Misc In Situ Solidification ' . _ :
UPR-100-N-1 ‘ $150,214 - N/A $386,077
UPR-100-N-11 $95,835 N/A $345,010
100-N-13 $98,242 N/A $340,414
100-N-14 $98,242 N/A $340,414
- . Subtotal $442 533 N/A $1,411,915
Total for Capping and Remove/ Dispose $2,380,607 $64,587,397 ‘
Total for In Situ Solidification and r
Remove/Dispose $2.823,140 N/A $6,576,367

? Costs based on the Modified CRCIA Ranger/Industrial Exposure Scenario.

NA = not applicable
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Table 7.7. Present Worth Cost Comparison of Remedial Alternatives for Source Waste Sites for the
Modified CRCIA Ranger/Industrial Exposure Scenario * Q
Remove/ lferc ent
Remedial Number Remove/ Ex Situn In Situ e In Situ Difference
Alternative of Sites™® Dispose Bioremediation/ | Bioremediation Contairment Solidification | . from
Dispose Re.movcj
Dispose
Remove/Dispose 80 549,896,037
Remove/Dispose 63 $48,275.250f $48,275.250 | N/A N/A N/A
Remove/Bx Situ -
Bioremediation/ 17 $ 1,620,787 $ 1,809,350 N/A N/A N/A ) +13
Dispose . ‘ o
Cost 80 $49,896,037 350,084,600 (]
Remove/Dispose 78 544,644 263 N/A '  §44,644.263 N/A N/A
In Situ
Bioremediation 2 $5,251,774 N/A § 1,813,350 N/A ‘ N/A ) ~-63
Cost 80 $49,896,037] $46,457.613 -
Remove/Dispose 64 $47,515,430 N/A N/A $ 47,515,43( N/A ~
Containment 16 $2,380,607 N/A, N/A $64,587,397 N/A +2703
Cost 80 $49,896,037 . . $112,102,827 + 123
Remove/Dispose 60 $46,820,831 N/A - N/A N/A $46,820,83 -
In Situ . .
Solidification 20 $3,075,206 N/A N/A N/A $6,576,36 +114
Cost 80 $49.896,037 $53,397,19 +7

2 The cost shown in this table does not include a 3 percent des1gn cost and a 3 percent cost for collecting design data in the field.
® There are five sites for which costs or additional costs will be established during design.
¢ There are eleven sites for which all of the waste is below 3 m (10 ft), and these sites may not be remediated under this scenario.

Table 7.8. Remedial Alternatives for Groundwater Contamination at the 100-N Area

7T
: i
Alternative River Protection Technology Aquifer Cleanup Techno]ogy R
: Reduce
Protection of | Protection of the Strontium-90 Reduce Concentrations
No. Title the River from River from Concentration/ of Other Contaminants
Tritium Strontium Activity in the in the Aquifer”
Aquifer®
1 No Action No Action ‘No Action No Action No Action
2 | Institational Controls ]élosltll;lg;snal Iélj;c:tit;snal Iélosltlltt;tilgnal Institutional Centrols
Permeable Barrier for River Institutional Permeable Barrier | Institutional -
3 'IProtection Controls Wiall Controls Institutional Controls
Hydraulic Controls for River L . _
4 | Protection and Pump and Treat glslt;tt;tllsonal g%%m‘f;;f _Omml Pump and Treat Institutional Conirols
for Strontium in the Aquifer Y
Hydraulic Controls for River Hydraulic .
5 | Protection and Pump and Treat Control gﬁ%r;zl;s)c ontrol Pump and Treat - | Pump and Treat
for Aquifer Remediation (15 yéars) :
Cryogenic Barrier for River Institutional Impermeable
6 Protection and Pump and Treat i Barrier Wall Pump and Treat Pump and Treat
; L Controls .
for Aquifer Remediation (cryogenic wall)
Impermeable Impermeable
Sheet Pile Barrier for River Barrier Wall . )
Protection and Seil (with B;mer \'?IVall - Soil Flush Svt P’ d Treat
7| Flushing/Pump and Treat for hydraulic (et reet pile w oil Fiush System | Pump and Trea
Aquifer Remediation control for | Wit pre-
iritium) excavation) _
* Strontium-90 remediated by removing strontium from the aquifer (concentration) and by providing time for natural radioactive
decay (activity). N
® Other contaminants mclude mtrate, sulfate, hexavalent chromium V1, TPH, and manganese. J
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Ta’ble 7.9. Cost of Remedial Alternatives for Groundwater
| . . Present Worth Total Present
No. | Remedial Alternatives Initial Capital of Future Costs | Worth Cost
Cost ($)
&) (&)
1 No Action 0 0 0
2 Institutional Controls . 63,558 699,468 762,826
3 Permeable Barrier for River Protection 8,240,697 1,021,528 9,262,225
Hydraulic Controls for River Protection and '
4 Pump and Treat for Strontium in the Aquifer 1,754,609 12,491,105 14,245,714
Hydraulic Controls for River Protection and :
_ > Pump and Treat for Aquifer Remediation 4,580,204 . 34,585,401 39,165,603
Cryogenic Barrier for River Protection and '
6 Pump and Treat for Aquifer Remediation 20,389,389 36,269,137 56,658,526
- | Sheet Pile Barrier for River Protection and '
7 Soil Flushing/ Pump and Treat for Aquifer 22,416,808 114,113,817 136,530,625
Remediation

* This alternative is in the developroent and evaluation stage; therefore, a reliable cost estimate cannot be made.

Table 7.10. Comparative Cost Summary of the Interim Groundwater Remedial Alternatives

Alternative Capital Cost ($) . | One Year Operating Cost ($) | Present Worth Cost ($)

No Action _ : 0 0 ' 0
Institutional Controls 0 0 0
Hydraulic Controls 0 $261,900 $1,153,109
Pump and Treat 0 $329,100 $1,448,981
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2.0 RECOMMEN'DED CORRECTIVE MEASURES FOR 100-NR-1 AND lﬂﬁ-NR-Z OPERABLE
UNITS

According to EPA guidance, a RCRA corrective measures study should identify the recommended
corrective measure. This section is included for consistency with EPA RCRA guidance, and the
recommended corrective measures presented in this section correspond to the preferred remedial
alternatives that will be identified in the integrated CERCLA Proposed Plan and RCRA Permit
Modification proposal for the 100-NR-1 and 100-NR-2 Operable Units (OUs). The preferred alternative
that will be presented in the Proposed Plan is only a preliminary recommendation, and changes to the
preferred alternative, or a change from the preferred alternative to another alternative, may be made based
on public comment. The recommended corrective measures presented in this section will be revised, if
necessary, to reflect the remedy eventually selected by the CERCLA ROD. '

In addition to identifying the recommended corrective measure, the RCRA process requires that the
specific permit conditions associated with the recommendation be identified. This section includes
detailed information to be referenced for purposes of establishing RCRA permit conditions. If, as a result
of public comment, the preferred alternative is changed, then the pernnt conditions and information
presented in this section will be modified accordingly.

The Tri-Party Agreement defines the 100-NR-1 and 100-NR-2 OUs as RCRA past-practice sites. RCRA
corrective action authority applies to releases of dangerous’ waste and dangerous constituents including
releases from solid waste management units and to releases of mixed waste (mixtures of hazardous waste
and radiological contaminants), but not to waste that only contains radlologlcal contaminants. Since
many of the waste sites in the operable units contain radiological contaminants, and because they are in
the 100 Area, which is listed on the NPL, the adequacy of any action taken under another regulatory
authority will be evaluated against CERCLA program criteria. The recommended RCRA corrective
measures” that are discussed in this section have been developed to satisfy requirements for both RCRA

_corrective action and CERCLA remedial action. By applying CERCLA authority concurrently with

RCRA corrective action requirements through an integrated plan, all regulatory and environmental
obligations at the 100-NR-1 and 100-NR-2 OUs can be met as effectively and efficiently as possible.
Also, by applying CERCLA authority jointly with that of RCRA, additional options for disposal of

~ corrective action and remedial action wastes at the ERDF are possible. By allowing flexibility in final

disposal options, disposal costs can be mlmmfzed while still being protective of human health and the
environment.

The following discussion explains RCRA corrective action performance standards, which must be met by

~ the recommended corrective measures,

9.1 RCRA CORRECTIVE ACTION PERFORMANCE STANDARDS

The RCRA corrective action perfonnance standards found at WAC 173-303-646(2) state that the
corrective measure: .

1. Shall protect human health and the environment from all releases of dangerous wastes and
dangerous constituents, including releases from all solid waste management units at the facility. For
purposes of corrective action at the 100-NR-1 and 100-NR-2 Operable Units, protection is generally
determined as follows:

RCRA authority with respect to hazardous waste management and corrective action has been delegated to the
State of Washington. The State of Washington has published regulations for this authority at WAC 173-303,
“Dangerous Waste Regulations.” The State terms “dangerous waste” and “dangerous constitnents” are generally
equivalent to the RCRA terms “hazardous waste” and “hazardous constituents.”

RCRA corrective measures are essentially equivalent to CERCLA remedial actions.

Attachment 47.9.1
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1 a. Human health’ will be protected by preventing exposure to contaminants above unacceptable
2 levels (i.e., MTCA B with a residential land-use scenario for soil sites).
3 b. Protection of the Columbia River will be enhanced by removing contamination from the source
4 sites and by utilizing the existing pump-and-treat system (v1a hydraulic controls) to reduce
5 dlscharges of contaminated groundwater.
6 ¢. Ecological resources will be protected by minimizing impacts resulting from corrective measures,
7 by cleaning up source sites (except the shoreline site) to levels that are protective of human
8 health, and by continuing the existing pump-and-treat operations to reduce discharges of
9. contaminated groundwater to the river.
10 d. Cultural resources will be protected by minimizing impacts resultmg from corrective measures.
11 A discussion of how these performance standards will be achieved is provided in Pernnt
12 Sections 9.2 and 9.3.
13 2. Isrequired regardless of the time at which waste was managed at the facility or placed in such units,
14 -and regardless of whether such facilities or units were intended for the management of solid or
15 dangerous waste;
16 The 100 Area was evaluated to identify sites where waste was placed or handled. The results of this
17 Investigation are provided in a variety of documents listed in DOE/RL-95-111, Rev. 0, Section 2.2.
18 Based on three principle resources (i.e., 100 Area Technical Baseline Report, RCRA Facility ;
19 Investigation/Corrective Measure Study Work Plan, and WIDS), DOE/RL-95-111, Rev. 0 identifies
20 114 potentially contaminated source sites in the 100-NR-1 Operable Unit. Thirty three of these have
21 been eliminated from further consideration in the evaluations of alternatives because either they were
22 | never contaminated, are not currently contaminated, or they fall under other regulatory jurisdictions
23 and are not subject to RCRA regulations. The remaining 81 potentially contaminated waste sites
24 would be subject to RCRA corrective measures because dangerous constituents were handled at and
25 potentially released from the sites. Corrective measures recommended for the various categories of
26 waste sites are described in Section 9.2.1 below.

27 3. Must be implemented by the owner/operator beyond the faczlzly property bouna’aiy, where necessary

28 to protect human health and the environment.

29 The recommended corrective measures are interim actions that address contaminated soils and

30 groundwater within the 100-NR-1 and 100-NR-2 Operable Units. There have been releases of

31 dangerous constituents to locations beyond the boundaries of the areas addressed by

32 DOE/RL-95-111, Rev. 0 and the DOE is undertaking studies of the impacts of these releases and how
33 they will need to be addressed in final actions for the Hanford Site. Although the recommended

34 corrective measures will reduce the potential for future off site releases, this performance standard
35 will be addressed during final remediation of the Hanford Site as discussed in Section 9.1 above.

36 ' In addition to the performance standards cited in the WAC, the following also applies:

* Ttis assumed that protection of human health will also result in the protection of various ecological receptors
(ie., plants and animals) that could come into contact with the potentially contaminated sites as discussed in
Section 4.3. It is also a basic assumption in recommendations for corrective measures that they will not preclude
any future land use.

' Attachment 47.9.2
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4, Corrective action must be conducted in compliance with training requirements established in
29 CFR 1910.120(e) and Permit Condition ILC.2.

Training to be implemented to meet this requirement is described in Section 9.2.5 below.
9.2 CORRECTIVE MEASURES FOR THE 100-NR-1 OPERABLE UNIT SOURCE SITES

The 100-NR-1 OU addresses contaminated soils and underground pipelines. It also includes the shoreline
site, which is composed of the riverbank seeps in the 100-N Area (N-Springs) and the contaminated soil
associated with waste site 100-N-65. The 100-NR-1 Operable Unit does not include the contaminated
groundwater underlying this area. The groundwater is addressed in the 100-NR-2 OU.

Based on the types of c_onfananants that occur at the waste sites, the 81 waste sites included in the
100-NR-1 OU have been categorized into the following types: -

+ Radioactive waste sites (37)"

« Inorganic waste sites (6)

»  Bum pits (6)

+ Surface solid and miscellaneous waste sites (9)
«  Surface petroleum sites (20)

e Deep petroleum sites (2)

. Shorehne site (1).

9.2.1 Recommended Actions and Justifications

Different corrective measures have been recommended for the various categories of waste sites in the
100-NR-1 OU. The recommended corrective measures are as follows: '

« Remove/Dispose for the radioactive and inorganic waste sites, the burn pits, and the surface solid and
miscellaneous waste sites. The Remove/Dispose corrective measure would consist of removing
contaminated media that exceed cleanup levels; disposing media at the ERDF; backfilling, grading,
and revegetation excavated areas; and land-use restrictions and access controls as described in detail
in DOE/RL-95-111, Rev. 0, Section 5.3.4.

» Remove/Ex Situ Bioremediation/Dispose for near-surface petroleum sites. The Remove/ Ex Situ
Bioremediation/Dispose corrective measure would consist of removing contaminated media that
exceed cleanup levels; treating excavated soil through biodegradation to reduce toxicity (ex situ
bioremediation); disposing residual, contaminated media at the ERDF; backfilling and revegetation
excavated areas; and groundwater monitoring as described in detail in DOE/RL- 95 111, Rev. 0
Section 5.3.5.

« In Situ Bioremediation for deep petroleum sites. The In Situ Bioremediation cotrective measure
would consist of treating contaminated soil in place through biodegradation to reduce toxicity (in situ
bioremediation): revegetating disturbed areas; and groua:tdwater momtonng as described in detail in -
DOE/RI-95-111, Rev. 0, Section 5.3.6.

« Institutional Controls under a modified CRCIA ranger/industrial scenario for the shoreline site. The
Institutional Controls corrective measure would consist of land-use and/or access controls and
groundwater monitoring as described i detail in DOE/RL-95-111, Rev. 0, Section 8.7.2.

In developing the recommended corrective measures, the various alternatives were compared against both
the CERCLA evaluation criteria and the RCRA performance standards.” Alternatives that met the two

* These sites are called radioactive waste sites because radioactive constituents are the primary concern; however,
these sites are also potentially contaminated with dangerous constituents.
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CERCLA threshold criteria (i.e., overall protection of human health and the environment and compliance
with ARARs), would also meet the RCRA performance standards numbered 1 through 3 in Section 9.1.
All the recommended corrective measures provide protection of human health (performance standard 1.a).
The measures that include a removal or treatment component will be protective by removing and
disposing of contaminated soil or treating contaminated soil to reach acceptable levels in accordance with
ARARs. Similarly, the in situ component will treat contaminated soil to ARARs. The institutional
controls recommendation will be protective of human health by preventing exposure through the use of
access controls and land-use restrictions. : ' '

N

In addition, the recommended corrective measures, except for institutional controls, would be protective
of the environment (performance standard 1.b). By removing or treating contaminated soils, no
contaminants above acceptable cleanup levels would remain at the site. Therefore, the potential for
contaminants to migrate to other environmental resources is minimized. Institutional controls would not
be protective of the environment because they are not effective in preventing migration of contaminants
to the groundwater or the river. However, the recommendation to implement institutional controls is
viewed as only an interim measure pending availability of information that would support selection of a
final remedy for the shoreline site. Attaining ARARSs for final cleanup are beyond the scope of the
recommended corrective measures, but they will be addressed as part of final cleanup of the site.

All of the recommended corrective measures would minimize impacts to ecological and cultural resources
(performance standards 1.c and 1.d). For recommendations with removal components, impacts would be

minimized through careful adherence to ecological and cultural resources mitigation planning. With the

in situ treatment component, little disturbance of the site would be required, therefore impacts to

ecological or cultural resources would be minimal. In addition, both the remove and treatment

recommendations should have a beneficial impact on ecological and cultural resources by reducing the

amount of contamination discharged to offsite sources. Institutional controls, which are already widely N
used at Hanford, would present no additional risk to ecological or cultural resources. N

Performance standard 2 is being met with these recommended corrective measures because all of the sites
that have been identified as being potentially contaminated in the 100-NR-1 are being addressed by one of
the corrective measures. ‘ :

By removing or treating contaminated soils to acceptable cleanup levels, and by controlling migration of
contaminants to the groundwater, the potential for releases beyond the boundaries of the 100-NR-1 or
100-NR-2 Operable Units is greatly reduced. Therefore, the recommended corrective measures would
satisfy performance standard 3, both in the near term and the future. In addition, this performance _
standard will be addressed during final remediation of the Hanford Site as discussed in Section 9.1 above.

Performance standard 4 pertaining to training is discussed in Section 9.2.5 below.
9.2.2 Cleanup Standards for the 100-NR-1 Operable Unit

The cleanup standards for the 100-NR-1 OU are MTCA Method B values identified for the contaminants

of concern listed in DOE/RL-95-111, Rev. 0, Table 4-7. 'If there are sites where deep soil contamination

(more than 4.6 m below surrounding grade) is in excess of the cleanup standards, several factors will be

considered to determine the extent of additional corrective actions. These factors include protection of

human health and the environment, remediation costs, size of the ERDF, worker safety, presence of

ecological and cultural resources, the use of institutional controls, and long-term monitoring costs. The

extent of remediation must also ensure that contaminant levels in the soil are protective of groundwater

and the Columbia River. The decision of whether to proceed with the Remove/Dispose recommendation

below 4.6 m will be made by the regulators in consideration of the factors listed above: : N

Attachment 47.9.4
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9.2.3 Cost

The estimated cost for the various Remove/Dispose alternatives that are recommended for the 80 source
sites (which excludes the shoreline site) is $48.7 million. The cost for the Institutional Controls under the
Modified CRCIA Ranger/Industrial Alternative that would be applicable to the shoreline site is estimated

to be $63,358. Detailed cost analyses for all the alternatives are contained in Permit Attachment 47,

Chapter 7.0, §7.2.
9.2.4 Schedule

Corrective measures for the 100-NR-1 Operable Unit will begm upon comple‘uon of all the TSD units and
will follow the duration schedule identified in the Engineering Evaluation/Cost Analysis for the
100-N Area Ancillary Facilities and Integration Plan (Permit Attachment 48),

9.2.5 Training

All personnel working at the Hanford Site, including at sites associated with the 100-NR-1 Operable Unit,
will be provided with and will successfully complete general site training as specified in Permit
Condition 11.C.2 of the Hanford Facility Dangerous Waste Permit. The general requirements spemﬁed in
Permit Condition I1.C.2 are as follows:

All Hanford Facility p’ersonnel shall receive general training within 6 months of hire. This training shall
provide personnel with orientation of dangerous waste management activities being conducted on the
Hanford Facility. This training shall include:

Description of emergency signals and appropriate personnel response

Identification of contacts for information regarding dangerous waste management activities
Introduction to waste minimization concepts

Identification of contact(s) for emergencies involving dangerous waste

« Familiarization with the Hanford Facility Contingency Plan.

In addition to the training specified in the permit condition, personnel who work at or visit the

100-NR-1 OU sites and who have the potential for exposure to contaminants above permissible levels -
will be provided with training in accordance with 29 CFR 1910.120(e). All such personnel shall receive
the required training before they are permitted to engage in hazardous waste operations that could expose
them to hazardous substances, safety, or health hazards The trammg shall consist of provision of the
following information:

« Names of personnel and alternates responsible for site safety and health

» Safety, health, and other hazards present on the site '

‘Use of personal protective equipment :

Work practices by which the employee can minimize risks from hazards

Safe use of engineering controls and equipment on the site

Medical surveillance requirements, including reco gmtlon of symptoms and signs that nright indicate
overexposure to hazards

+ Familiarization with the site safety and health plan.

This information shall be provided both initially and in annual refresher courses, and certifications shall
be made as summarized in subsection 9.2.5.3. '

9.2.5.1. Imitial Training

 » For general site workers, initial training shall consist of a minimum of 40 hours of insh‘uction off the

site, and a minimum of three days actual field experlence under the direct supervision of a tralned
experienced supervisor.
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+  For workers who are on site only occasionally for a specific limited task, or those who will work only
in areas where no health hazards or the possibility of an emergency exists (i.e., are not required to
wear respirators), initial training shall consist of a minimum of 24 hours of instruction off the site, and
a mimimum of 1 day of supervised field experience.

:'[/—’\i

+  For on-site managers and supervisors directly responsible for employees engaged in hazardous waste
operations, initial training shall consist of a minjmum of 40 hours of instruction and 3 days of field
experience. This may be reduced to 24 hours of instruction and 1 day of field experience if
supervision is limited to those workers who are on site only occasionally or work in areas where no
health hazards exist. Managers and supervisors must also have 8 hours of specialized training on
such topics as employer’s safety and health program and associated employee training program,
personal protective equipment program, spill containment program, and health hazard monitoring
procedures and techniques. ‘ R '

+  For trainers, they shall have academic credential and instruction experience in the subjects fhey are
expected to teach, or must have satisfactorily completed a training program for teaching the subjects,
and shall demonstrate competent instructional skills and knowledge of the subject matter.

«  For those employees engaged in responding to hazardous emergency situations at hazardous waste
cleanup sites that may expose them to hazardous substances shall be trained in how to respond to such
expected emergencies. '

9.2.5.2. Refresher Training

Employees and supervisors required to have completed the initial training as described above shall
receive 8 hours annually of refresher training in the required topics and/or a critique of incidents that
occurred during the previous year that could serve as training examples. ' /*\\J

9.2.5.3. Certification

Employees and supervisors that have received and successfully completed the training and field
experience shall be certified by their instructor as evidenced by a written certificate. Uncertified
employees shall be prohibited from engaging in hazardous waste operations.

9.3 CORRECTIVE MEASURE FOR THE 100-NR-2 OPERABLE UNIT

The 100-NR-2 OU contains the contaminated groundwater in the aquifer underlying the 100-NR-1 QU.
Sr-90 is the contaminant of greatest concern in the groundwater because, without remediation, it renders
the groundwater unusable for nearly 300 years and presents a potential threat to both human health and
environment as it mixes with the Columbia River at the 100-N Springs area. Besides Sr<90, the
groundwater currently contains tritium, nitrate, sulfate, iron, chromium, manganese, and TPH above
groundwater and/or river protection standards. Groundwater is migrating toward and has the potential of
discharging into the Columbia River because of the natural water table gradient. The corrective action
taken under the existing Expedited Response Action Memorandum (Ecology and EPA, 1994) has reduced
SR-90 contamination and flow of discharges to the river. The riverbed and riverbank seeps that discharge
contaminated groundwater are known as the N-Springs. The following is a discussion of the
recommended interim corrective measure for the 100-NR-2 OU.

9.3.1 Recommended Action and Justification

The capability of a technology to achieve groundwater remediation and river protection, and the

- identification of aquatic or riparian resources that may be impacted by Sr-90 concentrations, cannot be N

determined at this time. This information would be a prerequisite to determining a final remedy. S
Therefore, as additional information is collected on the groundwater and potential impacts and the
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LW SO SV O s

~1 N

10
11

12
13
14

15
16

17
18
19
20

021
22
23

24
25
26
27

28
29
30

31

32
33
34
35
36

37
38
39
40
41
42

Class 1 Modification WAT390008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units

effectiveness of new remediation technologies are evaluated, it is recommended that an interim corrective
measure be pursued. The interim measure should be able to prevent exposure to contaminated
groundwater, provide protection of the river by limiting the Sr-90 movement to the river, result in
information that would allow for the selection of a final remedy, and be consistent with the Iikely final
remedy. : :

The recommended interim corrective measure for the 100-NR-2 OU is composed of the following
elements: '

» Provide control of Sr-90 discharges to the Columbia River through the eperations of the existing
pump-and-ireat system, which is being operated under the action memorandum, i.e., operation of the
pump-and-reat to attain an average reduction of 90% of the Sr-90 concentration in the extracted

. groundwater.

+  Propose additional actions if, during the initial 5-year period, information indicates that such
measures would be necessary to protect human health and the environment, or if the pump-and-ireat
system is shown to have no beneficial effect on discharges to the river.

» Continue operation of the pump-and-treat system after the initial S-year period if the pump-and-treat
‘system is shown to have had positive impact on the Sr-90 discharges to the river.

+ Remediate the floating petroleum hydrocarbons that have been observed in some 100-N Area wells
using a discriminating intake system installed directly into the wells. Purge the recovered product
into an onsite tank for separation from water. Recycle quantities of cost-effective free product, and -
transport nonreclaimable waste to an approved facility for disposal.

«  Evaluate St-90 remediation technologies excluding the pump-and-treat system, which is believed to
be ineffective as a sole remediation technology in the long term. (Pump-and-treat operations as a
component of a larger alternative would not be excluded from the evaluation.)

» Continue to monitor the network of existing wells for all contaminants of concern during the interim
period. The objectives of the well monitoring program should be to assess the performance of the
chosen interim action and other technologies, help define the extent and nature of the groundwater
plume, and help define the nature and extent of plumes that may be associated with other COCs.

This recommendation would be protective of human health (performance standard 1.a) by preventing
exposure to contaminants through continued use of access controls and use restrictions. The
recommended interim measures would be partially protective of the environment (performance

standard 1.b) by controlling the flux of 8r-90 to the river. However, since interim actions are not intended

o meet final action ARARS, drinking water and ambient water quality standards would not be ARARs for

this interim measure. Performance standards that are in place at the time the final remedy is selected will
be addressed. Also, since the pump and treat system is already in operation, this recommended interim

measure would have no additional impacts to ecological or cultural resources (performance standards 1.c
and 1.d).

Additionally, the existing pump-and-treat system is operating within the performance standards
established by the action memorandum and a DOE letter clarifying the N Springs expedited response
action cleanup plan and modification of performance monitoring for N Springs Pump and Treat,

(Olson, 1997). The requirement is the pump-and-treat system will operate on a 50-day treatment cycle
while maintaining the SR-90 removal rate of 90%. This requirement also provides a degree of protection
to the environment by reducing the SR-90 concentration to the river.
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Performance standard 2 is being met with these recommended interim corrective measures because the
contaminated groundwater in 100-NR-2 is being addressed in the interim Wlth the intent of gathering

~ information needed for final remedy selection.

Performance standard 3 pertaining to offsite releases will be addressed during final remediation of the
Hanford Site as discussed in Section 9.1.

Performance standard 4 pertaining to training is discussed in Section 9.3.5.
9.3.2 Cleanup Standards for the 100-NR-2 Operable Unit

As stated above, interim measures are not intended to meet ARARS for final cleanup, although it is
desirable that the interim measure move toward ARARs that would be applicable to the final remedy.
The groundwater and river protection standard for Sr-90 is 8 pCi/L based on the drinking water standard.
Other standards that will need to be addressed by the fmal remedy and the COCs aré I1sted in
DOE/RL-95-111, Rev. 0, Table 4-9.

933 Cost _

The annual operating costs for the pump-and-treat system are estimated at $329,100. Since the pump-
and-treat system is already established, no additional capital costs would be required. The present worth
of the system is $1.45 million. Detailed cost analyses for all the alternatives are contamed in Permit

_ Attachment 47 Chapter 7.0.

9.34 Schedule

Operation of the existfing pump-and-treat system will continue.

93.5 Training |

Required training for the 100-NR-2 OU is described in Section 9.2.50.
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Al.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

.Al.1 INTRODUCTION

Applicable or relevant and appropriate requirements (ARAR) are standards, requirements, criteria, or
limitatioris promuigated under federal or state environmental laws that must be met or waived for
remedial actions as required by Section 121 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA). Only the substantive provisions of ARARs must be
met (or waived) for actions conducted entirely on site (CERCLA 121(d)(2)) because such onsite actions
are exempted from obtaining federal, state, and local permits (CERCLA 121(e)(1)). A component of an
action's protectiveness is its ability to comply with ARARs. The "to be considered” (TBC) materials are
other federal or state guldance criteria, advisories, proposed regulatmns or similar materials that, while
not enforceable, provide additional standards that may be pertinent in selecting or designing a remedy.

Below is a listing of the major ARARs and TBCs pertinent to remediation of the 100-NR-1 and 100-NR-2
Operable Units. These ARARs and TBCs are further described and cited in

Tables A-1 through A-3 and are discussed relative to each remedial alternative in Sections A.1.1 througﬁ
Al17. ' _

The Model Toxics Control Act (MTCA) Regulations

The Safe Drmhng Water Act (SDWA) Primary and Secondary Drinking Water Standards
Draft EPA Radiation Site Cleanup Regulations

The Resource Conservation and Recovery Act Hazardous Waste Regulations

State of Washington Dangerous Waste Regulations

The U.S. Environmental Protection Agency Transportation Regulations

Nuclear Regulatory Commission Licensing Requirements for Land Disposal of Radioactive Wastes _
State of Washington Waste Discharge Permit Program '
State of Washington Underground Injection Control Program

National Emissions Standards for Hazardous Air Pollutants

State of Washington Radiation Protection Air Emissions

State of Washington Control of New Sources of Toxic Air Pollutants

The National Historic Preservation Act

The Native American Graves Protection and Repamatwn Act

The Archeological and Historical Preservation Act

The Endangered Species Act

The Migratory Bird Treaty Act

The Hanford Reach Preservation Act

U.S. Department of Energy Occupational Radiation Protection Regulations

Nuclear Regulatory Commission Standards for Protection Against Radiation

U.S. Department of Energy Order - Radiation Dose Limit

Al.1.1 Standards for Soil, Groundwater, and River Cleanup

The state MTCA is implemented by Chapter 173-340 of the Washm,gton Administrative Code (WAC) and
establishes cleanup standards (including cleanup levels and points of comphance) for nonradioactive
contaminants in soil and groundwater. In setting standards, MTCA prescribes a methodology for
calculating cleanup levels based on potential land use and exposure assumptions and also draws on other
standards, such as maximum contaminant levels (MCLs) established for drinking water under the SDWA.
In addition, MTCA specifies that soil and groundwater cleanup must be accomplished so that other
interconnected media, such as adjacent surface waters, are protected. The MTCA standards are relevant

and appropriate and are mcorporated into the remediation goals for all remedial alternatives evaluated m
this CMS.
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Few standards exist for the cleanup of radioactive constituents at waste sites. Standards for MCLs for ST
certain radionuclides, based on an annual dose limit, are provided in 40 CFR 141 and are relevant and L A

appropriate and are incorporated into the remediation goals for alternatives that address groundwater.
Standards for remediation of radioactive constituents in soil have not been promulgated. Two agencies
(the U.S. Environmental Protection Agency [EPA] and the U.S. Nuclear Regulatory Commission [NRC])
have proposed regulations for acceptable levels of résidual radioactivity for cleanup of soil. These are
TBC materials rather than ARARs, but in the absence of ARARs they are incorporated into the
remediation goals for soil cleanup. : ' -

The following information provides an analysis of how each source-site and groundwater altenative

category is anticipated to comply with these ARARs and TBCs.

A1.1.1.1 100-NR-1: Source Site Alternative Compliance with ARARs/TBCs

No-Action Alternative. The No-Action Alternative would not result in compliance with soil and
groundwater protection ARARs or TBCs. '

Institutional Contrels Alternative. Because there is a general lack of data on soils within the 100-NR-1

source operable unit, it is unknown whether institutional controls would be adequate to meet standards for

soil and groundwater cleanup. Should contaminant of concern concentrations be present at a site that
would contribute to an increase in groundwater contamination (i.e., cause new or expanded areas of
contamination above and beyond existing contaminant plumes) or a decrease in river protection, the
ARARs and TBCs for this alternative would not be met. The type of institutional controls that may be
necessary to preclude direct exposure to contaminants is also dependent upon the need for more _
information on constituent concentrations in the soil. It is assumed, however, that controls such as access
controls (e.g., signs) and restrictions on groundwater usage would be adequate to meet soil and P
groundwater standards based on direct exposure in the short term. However, because this alternative will A
require that controls are in place for over 200 years due to Sr-90 decay, it becomes less certain that

institutional controls would be able to provide compliance with soil and groundwater direct exposure .

standards. Institutional controls would preclude rural-residential use at sites where direct soil exposure

levels are above residential standards. At the shoreline site, contaminants would be left in place above

groundwater and river protection standards with this alternative until contaminated groundwater is

remediated. Compliance would be attained at the end of the groundwater/river protection remediation,

which may require 270 to 300 years. '

Remove/Dispose Alternative. Removal, treatment where appropriate and subsequent disposal of
contaminated soils will provide compliance with all soil and groundwater cleanup standards. - However,
due to the lack of data on constituent concentrations in the soil, the degree of removal that would be
required at a site in order to reach compliance with soil and groundwater cleanup standards cannot be
ascertained. A potential exists that it would become technically impracticable or cost prohibitive to
excavate deep vadose zone soils if large, deep areas of contamination are discovered. Removal, freatment
where appropriate, and subsequent disposal of contaminated shoreline site soils will provide compliance
with all soil and groundwater cleanup standards if contaminated groundwater is prevented from
recontaminating the soil through implementation of a hydraulic or physical barrier system.

. In Sitn Bioremediation of Petroleum Waste Group. In situ bioremediation is a proven technology that -

has achieved good results at other remedial action sites. It is anticipated to achieve compliance with soil
and groundwater cleanup standards for total petroleum hydrocarbons (TPH). However, given the lack of

would not be practical.

Containment for Radioactive Waste Group. Although this alternative likely will not comply with the p-

_ direct soil exposure numerical cleanup standards and possibly the groundwater protection numerical

cleanup standards of MTCA. MTCA considers this a compliant alternative provided that the compliance
Attachment 47.Appendix A.2
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monitoring program is designed to ensure the long-term integrity of the containment system

(WAC 173-340-740[4][6][d]). Without any removal of contaminants from soils, there is a potential that
after failure of the cap, contaminants could still be in place in the soils that could exceed the soil cleanup
standards and could cause exceedence of groundwater cleanup standards. Therefore, maintenance of the
cover is critical to maintaining compliance with these ARARs and TBCs. For the shoreline site, a cover
alternative would also be expected to comply with soil and groundwater cleanup standards during the
design life of the cover. This alternative would be in conflict with unrestricted land use.

In Situ Solidification for Radioactive Waste Group and Shoreline Site. In situ solidification will
provide compliance with soil and groundwater cleanup levels for constituents expected to be remaining in
the soils for the radioactive waste group. It is possible that constituents might be present in the soil that
cannot be immobilized through the chosen solidification technology, such as mobile inorganic
constituents, but this possibility is considered unlikely.

Al11.2 IOO-NR-Z_: Groundwater Alternative Compliance with ARARs/TBCs

There is a general lack of data on the impacts of aquatic organisms from Sr-90 concentrations entering the
river. Groundwater and river protection standards for Sr-90 are based on the MCL in this CMS. . '
However, because ecological impacts are unknown and because concentrations of Sr-90 are anticipated to
exceed MCL river-protection standards for 270 years for any of the alternatives, further study is

warranted. (Note: Modeling efforts show that manganese will require over 3,000 years to meet cleanup
standards based on its secondary MCL. Because of the uncertainties in modeling plume dispersion over
this time frame and because the standard is based on 2 secondary MCL, Sr-90 remediation time frames

are considered the primary focus.) One potential avenue for obtaining some information on impacts to

- aquatic organisms is the pending Columbia River Comprehensive Impact Assessment study (Tri-Party

Agreement Milestonie M-15-80, scheduled for submittal of a revised draft in March 1998). This study is
planned to further define ecological impacts, including aquatic ecosystems potentially impacted by Sr-90
along the 100-NR-2 groundwater/river interface. When this information is obtained, it will become _
available to the public for consideration. In addition, reassessment of ecological impacts associated with
remediation of 190'—NR—2 will be made during the CERCLA five-year review (40 CFR 300.430(H)(4)(ii)).

No-Action Alternatlve The No-Action Alternative would not result in comphance with soil and
groundwater protection ARARs and TBCs.

Institational Controls Alternative, Compliance with groundwater and river protection standards will be
attained for all contaminants of concern (COC) at the end of remediation, which is estimated to require
300 years under this alternative. One exception will be manganese, which may exceed secondary MCLs
for over 3,000 years.

Because of the length of time necessary to ensure that institutional controls are maintained, compliance
with ARARs and TBCs becomes less certain. Access controls and groundwater use restrictions would
restrict exposure to contaminants in groundwater until contaminant plumes decay and/or naturally
attenuate to concentrations below groundwater protection standards. River protection standards would
continue to be exceeded for Sr-90 for 270 years and would be exceeded for tritium for 10 to 15 years.
Groundwater protection standards would be exceeded for Sr-90 and tritium for 300 years and 25 years,
respectively. Except for manganese, inorganic contaminants will not meet MCLs in groundwater from a

few to about 30 years, depending upon the specific contaminant. Nitrates will exceed MCLs at the

groundwater/river mterface in the fiture and manganese may exceed MCLs at a future date under this
alternative.

Permeable Barrier for River Protection. Compliance with groundwater and river protection standards
will be attained Yor all COCs at the end of remediation, which is estimated to require 300 years under this
alternative. One exception will be manganese, which may exceed secondary MCLs for over 3,000 years.

Attachment 47.Appendix A.3
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The permeable wall would not allow compliance with groundwater protection standards at a significantly
faster rate because this alternative does not actively treat the Sr-90. River protection standards are not
met at a faster rate due to the continued flushing of Sr-90 into the groundwater/river interface from the

" contaminated soils that remain in the strip of land between the groundwater/river interface and the

permeable wall. This alternative will reduce concentrations of Sr-90 entering the groundwater/river
interface, thus allowing for greater overall protection of the river, but may have no effect on the time it
will take to achieve compliance with groundwater and river protection standards due to the continued
release of Sr-90 from this strip of land. River protection standards would continue to be exceeded for
Sr-90 for 270 years and would be exceeded for tritium for 10 to 15 years. Tritium would continue to

" exceed groundwater protection standards until decay decreased concentrations below MCLs (25 years).

"Other" inorganic contaminants will have restoration time frames for compliance with groundwater
protection standards as identified in Section 5.0. Most significantly, manganese may exceed groundwater
protection standards for over 3,000 years under this alternative. ' '

Hydraulic Controls for River Protection and Pump and Treat for Sr-90 in the Aquifer. Compliance
with groundwater and river protection standards will be attained for all COCs at the end of remediation,
which is estimated to take 270 years under this alternative (except manganese which may exceed

- secondary MCLs for over 3,000 years).

Hydraulic controls would not allow compliance with groundwater protection standards at a significantly

- faster rate because this alternative does not actively treat the Sr-90. The time necessary to achieve

compliance with groundwater protection standards for Sr-90 would not be significantly shortened (from

300 years without treatment to 270 years with treatment). River protection standards would not be met in

a significantly shorter time frame due to the continued flushing of Sr-90 into the groundwater/river

~ interface from the Sr-90 that remains in the aquifer sediments adjacent to the river. This alternative will

reduce concentrations of Sr-90 entering the groundwater/river interface, thus allowing for greater overall

~ protection of the river, but may have no effect on the time it will take to achieve compljance with river

protection standards due to the continued release of Sr-90 from the sediments. Tritium would not be
actively remediated along the entire plume (although the hydraulic controls for Sr-90 would remediate -
much of the tritium plume), and, therefore, groundwater and river protection standards would not be met
until decay and natural attenuation brought concentrations below the MCL (25 and 10 to 15 years,

respectively). Other groundwater plumes would not be actively remediated with this alternative and,

therefore, would not achieve compliance with groundwater or river protection standards until decay
and/or natural attenuation resolved concentrations below the standards. "Other" inorganic contaminants
will have restoration time frames for compliance with groundwater protection standards as identified in
Section 5.0. Most significantly, manganese may exceed groundwater protection standards for over 3,000
years under this alternative: S e : o

Hydraulic Controls for River Protection and Pump and Treat for Agnifer Remediation.
Compliance with groundwater and river protection standards will be attained for all COCs at the end of
remediation, which is estimated to take 270 years under this alternative. :

Hydraulic controls and pump-and-treat systems would not allow compliance with river protection
standards at a significantly faster rate because this alternative would reduce the time frame for Sr-90
remediation from 300 to 270 years. Groundwater protection standards would be met for all COCs, other
than tritium and Sr-90, in a much shorter time frame than could be achieved through decay and/or natural
attenuation. Strontium-90 groundwater protection standards would not be metina significantly shorter
time frame (300 years without treatment and 270 years with treatment). Tritium would continue to
exceed groundwater protection standards until decay decreased concentrations below MCLs (25 years)
but would meet MCLs in the groundwater/river interface shortly after hydraulic controls are fully

- operational. This alternative is anticipated to be able to reduce concentrations of Sr-90 entering the
~ groundwater/river interface, thus allowing for greater overail protection of the river (aithough the amount

may not be significant), but would have no effect on the time it will take to achieve compliance with river
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| protection standards due to the continued release of Sr-90 from the aqulfer sediments near the river.

Manganese will not meet MCLs in groundwater for close to 90 years using pump-and-treat technologies.
Other inorganic contaminants will have shortened restoration time frames for compliance with
groundwater protection standards as identified in Section 5.0.

Cryogenic Barrier fdr River Protection and Pump and Treat for Aquifer Remediation. Compliance
with groundwater and river protection standards will be attamed for all COCs at the end of remediation,
which is estimated to take 270 years under this altemat:lve

The barrier and pump-and-treat systems would not allow compliance with river protection standards at a
significantly faster rate because this alternative does not actively treat the Sr-90 in aquifer sediments
immediately adjacent to the river. Strontium-90 would continue to cause exceedences of river protection
standards due to continued flushing of sediments on the river side of the barrier. Groundwater protection
standards would be met with this alternative for all COCs, other than Sr-90 and tritium, in a much shorter
time frame than could be attained through decay and/or natural attenuation. Strontium-90 groundwater
protection standards would not be met in a significantly shorter time frame (300 years without treatment
and 270 years with freatment), and tritium would continue to exceed groundwater protection: standards
until decay and natural attenuation decreased concentrations below MCLs (25 years). Manganese will not
meet MCLs in groundwater for close to 90 years using pump-and-treat technologies. Other inorganic
contaminants will have shortened restoration time frames for compliance with groundwater protection
standards as identified in Sect:xon 5.0.

Sheet Pile Barrier for River Protection and Seil Flushing/Pump and Treat for Aquifer
Remediation. Compliance with groundwater and river protection standards will be attained for all COCs
at the end of remediation, which is estimated to take 270 years under this alternative.

The barrier and pump-and-treat systems would not allow compliance with river protection standards at a
significantly faster rate because this alternative does not actively treat the Sr-90 in aquifer sediments
immediately adjacent to the river. Groundwater protection standards would be met with this alternative
for all COCs, other than Sr-90 and tritium, in a much shorter time frame than could be attained through
decay and/or natural attenuation. It is unknown how rapidly soil flushing could remediate groundwater
for Sr-90. Tritium would continue to exceed groundwater protection standards until decay decreased
concentrations below MCLs (25 years) but would meet MCLs in the groundwater/river interface shortly
after hydraulic controls are fully operational. Manganese will not meet MCLs in groundwater for close to
90 years using pump-and-treat technologies. Other inorganic contaminants will have shortened

' restoration time frames for compliance with groundwater protection standards as identified in Section 5.0.

Al_.I.Z Waste Management Standards _

The Resource Conservation and Recovery Act of 1976 (RCRA) regulates the generation, transportation,
storage, treatment, and disposal of solid and hazardous waste. Authority to implement much of RCRA
has been delegated to the state and is implemented by WAC 173-303 (for dangerous waste) and

WAC 173-304 (for solid waste that is not dangerous waste) Authority for land disposal restrictions
(LDR), including standards for the treatment of wastes prior to land disposal, are retained at the federal
level and implemented via 40 CFR 268. The Atomic Energy Act (AEA) establishes standards for the
management of radioactive wastes. Regulations pertaining to the management and land disposal of
low-level radioactive waste are contained in 10 CFR 61.

Alternatlves that involve the removal of waste or contarmnated- media or in situ or ex sifu treatment may
generate solid, dangerous, or radioactive waste. The RCRA requirements are applicable to those
alternatives that may generate, transport, treat, store, or dispose of solid or dangerous waste. Offsite
shipment of hazardous materials must-comply with EPA's 49 CFR transportation and packaging
requirements. DOE Order 1540.1A is considered a TBC for onsite waste transport. It requires

_ substantlve compliance with 49 CFR unless other methods atlow an equivalent degree of safety. The
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substantive requirements of 10 CFR 61 are relevant and appropriate to those alternatives that generate,
treat, or dispose of radioactive waste. All waste generated under any alternative would be €valuated and

- managed in compliance with the appropriate waste designation. Waste disposal would be to the -

Environmental Restoration Disposal Facility (ERDF), which is designed to meet the requirements of both
RCRA and the radioactive waste standards. For alternatives that involve leaving solid or dangerous waste
in place, RCRA performance standards for landfill covers are applicable or relevant and appropriate
(depending on the date when the waste was first placed at the site) and are incorporated into the design.
Cover performance and boundary requirements, locators, and post-operational monitoring contained in

10 CFR 61.52 are relevant and appropriate to the in-place disposal of radloactlve waste.

The following information provides an analysis of how each sourcc-51tc alternative category is ant1c1pated
to comply with these ARARs and TBCs.

A1.1.2.1 100-NR-1: Source Site Alternative Comphance with ARARsITBCs ,

No-Action Alternative. Because the No-Actlon Altematwe does not result in waste generatmn,
information specific to compliance w1th ARARSs and TBCs has not been provided.

Institutional Controls Alternatives. Institutional controls are not anticipated to generate waste.

' Remove/Dispose Alternative. Poténtially large quantities of soil and debris (piping, structures, and

cleanup materials) may be generated under the alternatives requiring disposal. These wastes may or may
not require treatment in order to be disposed to the ERDF. Shoreline site wastes may require dewatering.
However, due to the lack of data on soils, the type and extent of waste treatment cannot be defined. Itis
anticipated, however, that compliance with waste management standards will be achievable. Treatment

system design may be dictated by the type of wastes generated, e.g., dangerous waste treatment systems

would require substantive compliance with unit-specific design requirements contained in WAC 173-303.

- Because of the potential for much greater quantities of waste generated from this aIternatlvc ARAR and

TBC compliance Wﬂl be more difficult than the other alternatives.

In Situ eremedlatlon of Petrolenm Waste Groups. Small quantities of waste may be generatcd from
in situ bioremediation such as contaminated soils and cleanup debris during preparation of the soil surface
for treatment. These wastes may or may not require treatment in order to be disposed to the ERDF.
However, due to the lack of data on soils, the type and extent of waste treatment cannot be defined. Itis
anticipated, however, that compliance with waste-management standards will be achievable. Treatment
system desxgn may be dictated by the type of wastes generated, e.g., dangerous waste treatment systems
would require substantive compliance with unit-specific design reqmrements contained in WAC 173-303,

Containment for Radioactive Waste Group and Shoreline Site. Small quantities of waste may be
generated from placement of a cap such as contaminated soils and cleanup debris during site preparation
and construction. Operational wastes may include run-on and run-off waters. Wastes may also be
generated during maintenance of the cap. These wastes may or may not require treatment in order to be
disposed to the ERDF; however, due to the lack of data-on soils, the type and extent of waste treatment
cannot be defined. Treatment system design may be dictated by the type of wastes generated, €.g.,
dangerous waste treatment systems would require substantive compliance with unit-specific design
requirements contained in WAC 173-303. It is anticipated, however, that treatment and subsequent
compliance with waste-management standards will be achlevable :

In Situ Solidification for Radioactive Waste Group and Shoreline Site. Small quantities of waste may
be generated from in situ solidification such as contaminated soils and cleanup debris during preparation
of the soil surface for treatment. These wastes may or may not require treatment in order to be disposed
to the ERDF. However, due 1o the lack of data on soils, the type and extent of waste treatment cannot be
defined. Treatment system design may be dictated by the type of wastes generated, e.8., dangerous waste

~ treatment systems would require substantive compliance with unit-specific desi gn requirements contained
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in WAC 173-303. Itis antlclpated however, that compliance with wastc-management standards will be
achievable.

A11.22 100-NR-2: Groundwater Alternative Compliance with ARARs/TBCs

No-Action Alternative. Because the No-Action Alternative does not result in waste geheraﬁon,
information specific to compliance with ARARs and TBCs has not been provided. "

Institutional Controls Alternative. Institutional controls are not anticipated to generate waste.

Permeable Barrier for River Protection. Construction of a permeable wall is anticipated to.generate
waste in the form of contaminated soils and construction debris. These waste streams may or may not -
require treatment in order to meet waste acceptance criteria for the ERDF and/or LDR requirements.
Compliance with waste management ARARs and TBCs are anticipated to be easily attained.

‘Hydraulic Controls for River Protection and Pump and Treat for Sr-90 in the Aquifer.

Construction and operation of wells and a pump-and-treat system will generate small quantities of waste
in the form of contaminated soils, groundwater cleanup debris, treatment residuals, and resins. These
waste streams may or may not require treatment in order to- meet waste acceptance criteria for the ERDF
and/or LDR requirements. Treatment system design may be dictated by the type of wastes generated,
e.g., dangerous waste treatment systems would require substantive compliance with unit-specific design
requirements contained in WAC 173-303. Comphance with waste management ARARs and TBCs are
anticipated to be easily attained.

Hydraulic Controls for River Protection and Pump and Treat for Aquifer Remediation.
Construction and operation of wells and a pump-and-treat system will generate small quantities of waste
in the form of contaminated soils, groundwater, cleanup debris, and resins. These waste streams may or
may not require treatment in order to meet waste acceptance criteria for the ERDF and/or LDR
requirements. Treatment system design may be dictated by the type of wastes generated, e.g., dangerous
waste treatment systems would require substantive compliance with unit-specific design requirements
contained in WAC 173-303. Compliance with waste management ARARs and TBCs are anticipated to
be easily attained. :

Cryogemc Barrier for River Protection and Pump and Treat for Aquifer Remedlatlon
Construction of a cryogenic batrier is anticipated to generate waste in the form of contaminated soils and
construction debris. Construction and operation of wells and a pump-and-treat system will generate small
quantities. of waste in the form of contaminated soils, cleanup debris, treatment residuals, and adsorbents.
These waste streams may or may not require treatment in order to meet waste acceptance criteria for the
ERDF and/or LDR requirements. Treatment system design may be dictated by the type of wastes
generated, e.g., dangerous waste treatment systems would require substantive compliance with
unit-specific design requirements contained in WAC 173-303. Compliance with waste management

~ ARARs and TBCs are anticipated to be easily attained.

Sheet Pile Barrier for River Protection and Soil Flushing/Pump and Treat for Aquifer

Remediation. Construction of a sheet pile barrier is anticipated to generate waste in the form of
contaminated soils and construction debris. Construction and operation of wells and a pump-and-treat
system will generate small quantities of waste in the form of contaminated soils, cleanup debris, treatment
residuals, and adsorbents from treatment systems. These waste streams may or may not require treatment
in order to meet waste acceptance criteria for the ERDF and/or LDR requirements. Compliance with
waste management ARARs and TBCs are anticipated to be easily attained with the exception of the
soil-flushing adsorbents. This waste stream is anticipated to contain extremely high concentrations of

Sr-90, and treatment of this waste stream will be required in order to comply with the ERDF waste

acceptance criteria. Management of this waste stream will require careful planning in order to comply
with handling treatment, packaging, and transportation requirements. Treatment system design may be
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dictated by the type of wastes generated, e.g., dangerous waste treatment systems would require
substantive compliance with unit-specific design requirements contained in WAC 173-303.

Al1.1.3 Wastewater Management Standards

WAC 173-216 establishes requiremehts for dischargcs.to waiers of the state, other than discharges subjéct
to an NPDES permit under the Clean Water Act, including effluent discharges to the soil column
WAC 173-218 establishes requirements for injection to the underground aquifer.

The fol]owmg information provides an analysis of how each source-site alternative category is anticipated
to comply with these ARARs and TBCs.

A1.1.3.1 100-NR-1: Source-Site Alternative Compliance with ARARs/TBCs

All source-site alternatives, other than the No-Action and Institutional Controls Alternatives, could result
in the generation of some quantity of decontamination or dewatering wastewaters. Depending upon
volumes of soils, debris, and types and concentrations of contaminants, a number of treatment/disposal
options may be used that may result in wastewater discharges 1o the ground or to groundwater. Treatment
and disposal options that may invoke these standards include discharge of wastewaters to the ground after
verification that contaminant concentrations are below the substantive requirements contained in

WAC 173-216, transport of wastewaters to a pump-and-treat system in substantive compliance with
WAC 173-218 and designed to treat COCs in wastewaters, and transport of wastewaters to a site
water-treatment system in compliance, or substantive compliance depending upen operating authority,
with WAC 173-216 or 40 CFR 122. Regardless of which alternative is used, compha:nce with these
ARARs and TBCs can be accomplished:

Remeove/Dispese Alternative. Some soil treatments wil] produce a wastewater stream that could require
treatment at the end of the treatment phase. Treatment and disposal options would include trucking the
washwaters to a water-treatment facility within the Hanford Site or testing the waters and, if they comply
with ARARs associated with WAC 173-216, discharging them to the ground. Regardless of which-
treatment and disposal option is chosen, the ARARS associated with wastewater management would be
able to be complied with.

Al.1.3.2 100-NR-2' Groundwater Alternative Compliance with ARARS/TBCs

All alternatives other than the No-Actlon and Institutional Controls Alternatives will require construction
and development of wells, This activity has the potential to require disposal of purge water from well
installation and development activities. Purge-water management will be accomplished in accordance
with the Hanford Site Purge Water Agreement. Injection of treated groundwater is considered in the
groundwater removal and treatment alternatives. Reinjection would be subject to the provisions of
WAC173-218. If this cannot be accomplished, a waiver would be required. :

Al.1.4 Standards for Protection of the Columbia River from Direct Discharges

40 CFR 122 addresses technology-based limitations and standards, control of toxic pollutants, and
monitoring for direct discharges to waters of the United States, including stormwater.

No direct wastewater discharges to the Columbia River are planned under any of the alternatives. Use of
National Pollutant Discharge Elimination System-permitted water-treatment units for treatment of
wastewaters from source-unit cleanup may be utilized as identified above. Erosion and stormwater

controls would be used as necessary while working near the river. A stormwater management plan would

be prepared to prevent discharges of contaminated stormwater to the Columb1a RJVCI'

" Two alternatives with remediation of the shoreline site, the Remove/Dispose and the Containment
_ Alternatives, could trigger ARARS associated with river construction activities. These ARARS include
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the U.S. Army Corp of Engineers permitting requirements contained in 33 CFR 320-330, whlch contain
provisions for dredging and filling material to the Columbia River. Because the Columbia River may be
included in the Wild and Scenic River System, the substantive requirements associated with a Section 10
permit under 33 CFR 322 may be an ARAR for these alternatives. State ARARs associated with river
construction include the Shoreline Development Permits contamed in WAC 173-14, and Hydrauhc
Projects Permits contained in WAC 220-110.

- Al.1.5 Air Standards

The Clean Air Act (CAA) establishes standards for the control of air emissions. - Authority has partially
been delegated to the state. Under 40 CFR 61, Subpart H, and WAC 246-247 , radionuclide airborme
emissions from all combined operations at the Hanford Site may not exceed IO—mrem!y'r effective dose
equivalent to the hypothetical offsite maximally exposed individual (MEI). For an emission unit with a
potential to emit less than 0.1 mrem/yr total effective dose equivalent to the MEL, WAC 246-247 allows
for an estimate of those emissions in lieu of monitoring and requires verification of compliance through
periodic confirmatory measurements. 'An emission unit is defined as a point source, nonpoint source, or
source of fugitive emissions. WAC 246-247 requires verification of compliance through monitoring.
WAC 173-400 establishes requirements for the control and/cr prevention of the emission of air
contaminants, mcludmg particulates. WAC 173-460 establishes acceptable source impact levels for more
than 500 carcinogenic acutely toxic air pollutants. In addition, WAC 173-480-050 requlres that emnissions
are kept as low as reasonably achievable (ALARA).

The radionuclide emission limits would apply to all fugitive, diffuse, and point source air emissions of

-radionuclides generated by any of the removal or treatment (in situ or ex sity) alternatives. If there is the

potential for any non-zero radioactive emissions, best available radionuclide control technology (BARCT)
would be required. If the alternative would generate an increase of toxic air pollutants to the atmosphere
above the small-quantity emission rates, 1mp1emcntat10n of BARCT for toxics would be required.

" The following information provides an analysm of how each source-51te alternative category is anticipated

to comply with these ARARs and TBCs.
Al1.1.5.1 Source-Site -Alternaﬁve Compliance with ARARs/TBCs

No-Action Altern_ati\?e. Because the No-Action Alternative would have contaminants in place,
compliance with ARARs and TBCs would not be achieved.

Institational Controls Alternative, Instltutlonal controls are not anticipated to generate alrborne

emissions of radlonuchdes

Remove/Dispose Alternative. Remove, treatment, and disposed activities have the potential to increase
emissions of radionuclides. If radionuclides are present in the soil at the site and there is the potential for -
any non-zero emissions, BARCT would be required as specified in WAC 246-247. No toxic emissions

are expected.

Remove/Ex Situ Bioremediation/Dispose for Petroleum Waste Group. Remove, aboveground
bioremediation, and dispose activities have the potential to increase emissions of radionuclides if -

: radaonuchdes are present in the soil. However, ex situ bloremedlatlon would not be used if radionuclides

are present along with petroleum hydrocarbons. Bioremediation is not expected to increase any emissions
of TPH; therefore, no additional controls are required. '

In Situ Bioremediation of Petroleum Waste Group. Preparation for in situ bioremediation may require
limited surface disturbance of a surface radiation area. If radionuclides are present in the surface soil at

~ the site and there is the potential for-any non-zero emissions, BARCT would be required, as specified in

WAC 246-247. Once preparation is-completed, no additional emissions are expected from the activity. If

Attachment 47.Appendix A.9
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radionuclides are present in deep soil, then in situ bioremediation would not be selected as an alternative. /—-
In addition, bioremediation is not expected to increase any emissions of TPH; therefore, no additional

controls are required.

Containment for Radioactive Waste Group and Shoreline Site. Containment is a standard prac-ticé on

* the Hanford Site for surface contaminants. The Radiation Area Remedial Action program uses clean fill

to cover and stabilize surface contamination. The placement of a cover to contain radiation units is not
anticipated to generate airborne emissions of radionuclides. The BARCT will be required, as specified in
WAC 246-247, to prevent the release of particulates during placement of the cover.

In Situ Solidification for Radioactive Waste Group and Shoreline Site. Preparation for in situ
solidification may require limited surface disturbance of the surface radiation area. If radionuclides are
present in the surface soil at the site and there is the potential for-any non-zero emissions, BARCT would .
be required as specified in WAC 246-247. Once preparatmn is competed no addmonal emlssmns are
expected frorn the activity.

Al.1.5.2 100-NR-2: Groundwater Alternative Compliance with ARARS

No-Action Alternative. Because the No-Action Alternative would not acuvely cause airborne emissions,
comphance with ARARs and TBCs will be achieved.

Institutional Controls Alternative. Institutional controls are not anticipated to generate airborne
emissions of radionuclides.

Permeable Barrier for River Protection. Instalation of the permeable wall has the potenhal o

encounter radionuclide contaminated soil. If radionuclides are present in the soil at the site and there is e

the potential for any non-zero emissions, BARCT would be required as specified in WAC 246-247. A
. : ’ : ‘ : P

Hydraulic Controls for River Protection and Pump and Treat for Sr-90 in the

Aquifer. Installation of the jpun_ap-and-tréat system should not generate radionuclide emissions.
However, if radionuclides are present in the soil at the site and there is the potential for any non-zero
emissions, BARCT would be required as specified in WAC 246-247.

Hydraulic Controls for River Protection and Pump and Treat for Aquifer Remediation, Installation
of the pump-and—trcat system should not generate radionuclide emissions. However, if radionuclides are
present in the soil at the site and there is the potential for any non-zero emissions, BARCT would be
required as specified in WAC 246-247.

Cryogenic Barrier for River Protection and Pump and Treat Aquifer Remediation. Installation of
the cryogenic barrier has the potential to generate emissions of radionuclides while the installation of the
punp- -and-treat system should not generate radionuclide emissions. However, if radionuclides are present
in the soil at the site and there is the potential for any non-zero emissions, BARCT would bc required as
specified in WAC 246-247. :

Sheet Pile Barrier for River Protection and Soil Flushing/Pump and Treat for Aquifer
Remediation. Installation of the sheet pile barrier has the potential to generate emissions of
radionuclides while the installation of the pump-and-treat system should not generate radionuclide

. emissions. However, if radionuclides are present in the soil at the site and there is the potential for any

non-zero emissions, BARCT would be required as specified in WAC 246-247.

Al1.1.6 Standards for the Protection of Cultural and Ecological Resources

Attachment 47 Appendix A.10
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resource, including properties listed, or eligible for inclusion, on the National Register of Historic Places
The Native American Graves Protection and Repatriation Act establishes statutory provisions for the
treatment of inadvertent discoveries of Native American remains and cultural objects. The Archeological
and Historical Preservation Act of 1974 (16 USC 469a) requires action to recover and preserve .
archaeologic or historic data in areas where activity may cause irreparable harm, loss, OF. destructlon of
significant data. ’ )

. The Endangered Species Act of 1973 (16 USC 1531) is unplemented by 50 CFR 402 and WAC

232-12-297 WAC and prohibits activities that threaten the continued existence of listed species or
destroys critical habitat. The Migratory Bird Treaty Act makes it illegal to take, capture, or kill, as
apphcable any migratory bird or any part, nest, or egg of any such birds. .

All National Register evaluations have been performed to determine whether the buildings in the 100-N
Area are eligible for inclusion on the National Register of Historic Places, and this determination may
affect alternatives for nearby waste sites. The culiural resource protection requirements are applicable
for those properties in the 100-N Area that have been determined to be historically significant. In
addition, the 100 Area in general is rich in cultural resources related to Native Americans, and several of

~ the alternatives involve ground-disturbing activities. If any discoveries related to Native American

remains or cultural objects are made during such activities, activity in the area will cease, and appropriate
notifications and negotiations regarding further actions will be made.

Threatened and endangered species are known to be present in the 100 Area, and the area is within an
established migration route; however, no adverse impacts on protected species or sensitive habitat from
any of the alternatives are anticipated. Area-specific ecological reviews will be conducted prior to
implementing any alternative to identify potential adverse impacts. Mitigation plans will be prepared as

_necessary, and implemented.

The Hanford Reach Preservation Act (PL 100-605) provides for a comprehenmve river conservatlon
study and prohibits the construction of any dam, channel, or navigation project by a federal agency for 8
years from enactment. Projects are required to be performed under the consuitation and coordmatlon of
the National Park Serwce on any proposed remediation alternative.

The following information provides an analysis of how each source-site alternative category is anticipated
to comply with these ARARs and TBCs.

ALl6.1 100-NR-i: Source-Site Alternative Compliance with ARARS/TBCs

No-Action Aiternanve; Because the No-Action Alternative leaves waste in place, ARARs and TBCs

relative to these standards may not be complied with, due to-threat of contamination to the Tesources, or
relative to the use of resources. -

InStitutional Controls Alternative. Minimal or no surface disturbances are anticipated to occur utilizing
this alternative; therefore, ARARs/TBCs associated with preservation of cultural and ecological resources
would be easily followed in the short term. This alternative will also afford continued protection of
cultural and historical resources from public use. However, this alternative irreversibly or irretrievably
commits natural resources during the remediation time frame, which can be for a very long time - '
particularly, for the shoreline site. This alternative also has the potential for contaminating resources
adjacent to the sites from contaminants remaining in place. Therefore long-term comphance with these

ARARS and TBCs cannot be ensured.

Remove/l)ispose' Alternative. This alternative will comply with all cultural and ecological resource
ARARs and TBCs. However, this alternative has a high potential to impact cultural, historical, or
traditional-use areas due to the need for extensive excavation of areas at and adjacent to the waste sites
{e.g., shoring side walls for worker safety) particularly at the shoreline site. Much more care will be

Attachment 47.Appendix A.11
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required with this alternative for completion of preconstruction surveys and development of mitigative
measures should cultural or natural resources be encountered. Recontouring and revegetation of the
disturbed areas will be required to ensure restoration of the natural resources. A benefit of this option is
that no future threat of recontamination of the site or contannnauon of adJaccnt areas will occur once the
contaminants are removed and appropnateiy disposed. :

Remove/Ex Situ BioremediationfDispose for Petrolenm Waste Group. This alternative will comply
with all cultural and ecological resource ARARs and TBCs. However, this alternative has a high
potential to impact cultural, historical, or traditional-use areas due to the need for extensive excavation of
areas at and adjacent to the waste sites (e.g., shoring side walls for worker safety). Much more care will
be required with this alternative for completion of preconstruction surveys and development of mitigative
measures should cultural or natural resources be encountered. Recontouring and revegetation of the
disturbed areas will be required to ensure restoration of the natural resources. A benefit of this option is
that no future threat of recontamination of the site or contamination of adjacent areas will occur once the
contaminants are removed and appropriately disposed. The freatment action, aboveground
bioremediation, should not require additional actions in order to comply with these standards. -

In Situ Bioremediation for Petroleum Waste Group. This altemative will comply with all cultural and
ecological resource ARARs and TBCs. This alternative is anticipated to cause minimal or no impacts to
cultural resources since the area of concern has already been previously disturbed asa result of |
operations. Compliance with these standards can readily be achieved through proper preconstruction
surveys and mitigative measures should resources be encountered.

Containment for Radioactiife Waste Group and Shoreline Site. This alternative will comply with all’ |

cultural and ecological resource ARARs and TBCs. ‘Placement of a cap is anticipated to cause minimal or
no impacts to cultural resources since the area of concemn has already been previously disturbed as a result
of operations. This alternative will protect adjacent cultural resources from becoming contaminated by
retaining contaminants in place. Compliance with these standards can readily be achieved during
construction of the cap through proper preconstruction surveys and mitigative measures should resources
be encountered. Implementation of this alternative will most likely enhance ecological resources by

‘eliminating the exposure of contaminants and by providing an opportunity to revegetate the surface of the

cap with plant species that provide for a viable and sustainable ecological environment.

In Situ Solidification for Radioactive Waste Group and Shoreline Site. This alternative will comply
with all cultural and ecological resource ARARs and TBCs. This alternative is anticipated to cause
minimal or no impacts to cultural resources since the area of concern has already been previously
disturbed as a result of operations. Because this alternative will immobilize contaminants, protection of
adjacent cultural resources will be ensured by contaminants remaining in place. Recontouring and
revegetation efforts that could impact cultural resources would require mitigative measures. Compliance
with these standards can readily be achieved through proper preconstruction surveys and mitigative
measures should resources be encountered.

A1.1.6.2 100-NR-2: Groundwater Alternative Comphance with ARARsITBCs

All 100-NR-2 groundwater alternatives require very long restoration time frames for river protection (270
to 300 years for Sr-90 cleanup). Note: Based on modeling of current well data, manganese would require
over 3,000 years to meet secondary. MCL standards. Because of the uncertainties with modeling to this
length of time and because the manganese MCL is based on a secondary drinking water standard, the
Sr-90 remediation time frame is considered the primary focus). Due to the length of remediation, waivers
from ecological resource ARARs may be required. Impacts to aquatic organisms from Sr-90 and tritium
contamination have not been fully defined. In order to determine whether these constituents are
damaging aquatic resources to the extent that they are irretrievable and irreversible, more data will need
to be gathered and assessed. One potential avenue for obtaining this information is the pending Columbia
River Comprehenswe Impact Assessment study (Tri-Party Agreement Milestone M-15-80, scheduled for
Attachment 47. Appendix A. 12
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submittal of a revised draft in March of 1998). This study is planned to further define ecological impacts,
including aquatic ecosystems potentially impacted by Sr-90 along the 100-NR-2 river interface. When
this information is obtained, it will become available to the public for consideration. Also, all 100-NR-2
groundwater alternatives other than the No-Action Alternative, may temporarﬂy {for up to 300 years)
restrict use of the shorehne particularly at N-Spnngs

No-Action Alternative. Because no surface disturbances would oceur with this alternatwe therefore
ARARSs and TBCs would be complied with.

Institutional Controls Alternative. Minimal or no surface disturbances are anticipated to occur using
this alternative; therefore, ARARSs and TBCs associated with preservation of cultural and ecological
resources would be easily complied with.

Permeable Barrier for River Protection. This alternative will cause major surface disturbances in an
area near the river shoreline and umrestricted land use would conflict with this option, but it is anticipated
that ARARs and TBCs will be complied with during implementation and after completion of this
aliernative. ‘Because this area is particularly sensitive from both an ecological and cultural perspective,
particular attention to ecological reviews will be necessary, as well as development of mitigative '
measures during construction activities, to ensure compliance with these ARARs and TBCs.

Hydraulic Controls for River Protection and Pump and Treat for Sr-90 in the Aquifer. This
alternative will cause minimal surface disturbance through construction and operation of well systems and
the pump-and-treat facility, These activities are anticipated to cause minimal disturbance to cultural-and
ecological resources, and compliance with ARARs and TBCs is anticipated to be easily met through-
standard Hanford practices for cultural aﬂ'd ecological surveys and mitigative measures.

Hydrauhc Controls for River Protection and Pump and Treat for Aquer Remediation. This :
alternative will cause minimal surface disturbance through construction and operation of well systems and
the pump-and-treat facilities. These activities are anticipated to cause minimal disturbance to cultural and
ecological resources, and compliance with ARARs and TBCs is anticipated to be easily met through
standard Hanford practices for cultural and ecological surveys and mitigative measures.

Cryogenic Barner for River Protection and Pump and Treat for Aquifer Remediation. This
alternative will cause major surface disturbances in an area near the river shoreline due to construction of
a cryogenic barrier, but it is anticipated that ARARs and TBCs will be able to be complied with during '
implementation and after completion of this alternative. Because this area is particularly sensitive from
both an ecological and culturat perspective, particular atiention to ecological reviews will be necessary, as
well as'development of mitigative measures during construction activities to ensure compliance with
these ARARs and TBCs. Minimal surface disturbance through construction and operation of well
systems and the pump-and-treat facilities can be expected. These activities are anticipated to cause
minimal disturbance to cultural and ecological resources, and compliance with ARARs and TBCs is
anticipated to be easily met through standard Hanford practices for cultural and ecological surveys and
mitigative measures. :

Sheet Pile Barrier for River Protection and Soil Flushing/Pump and Treat for Aquifer
Remediation. This alternative will cause minimal surface disturbance through construction and
operation of well systems and the pump-and-treat facilities. These activities are anticipated to cause:
minimal distarbance to cultural and ecological resources, and compliance with ARARs and TBCs is
anticipated to be easily met through standard Hanford practices for cultural and ecological surveys and
mitigative measures. ' ' '

Attachment 47 Appendix A 13
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A1.1.7 Radiation Protection Standards : ' o~

The Atomic Energy Act establishes radiation protection standards, limits, and program requirements for
protecting individuals from ionizing radiation resulting from the conduct of DOE activities. Title 10 CFR
835 establishes limits for doses to occupational workers and visitors and also requires that measures are
taken to maintain radiation exposure as low as reasonably achievable, Regulations regarding radiation
protection of the pubhc and the environment have been promulgated by the NRC in 10 CFR 20 and 10
CFR 61.

A combination of personal protective equipment, personnel training, physical design features (e.g.,
confinement and remote handling), and nonengineered controls {e.g., limiting time in radiation zones), for
example, would be used to ensure that the requlrements of 10 CFR 835 and DOE Order 5400.5 are met
for all alternatives.

The following information provides an analysis of how each source-site alternative category is anticipated
to comply with these ARARs and TBCs. e

“ALL7.1 100-NR-1: Source-Site Alternatwe Compllance W1th ARARsITBCs

No-Action Alternatlve ‘Because the No-Action Altematwe would leave contamination in place ARARs
and TBCs associated with radiation protectlon standards may not be complied with.

Institutional Controls Alternative. Comphancc with radiation worker exposure standards would be

easily met with this alternative because it is anticipated that very little field-maintenance activities would

be required with this alternative. Compliance with radiation protection standards for the public can be
achieved with this alternative through continued control of the site under the DOE or an equivalent oy
agency. Compliance would be achieved through access prevention to areas that would result in doses that |
exceed radiation protectlon standards for the public. However, because this alternative will require that
controls be in place for over 200 years due to Sr-90 decay, it becomes less certain that institutional -

L 7
——

- controls would be able to provide compliance with radiation protection standards. A decision for rural

residential use at sites within 100-NR-1 is most probably precluded with the sole use of institutional
controls where radiation protection standards are exceeded.

Remove/Dispose Alternative. Compliance with radiation worker exposure standards can be attained
with this aliernative through compliance with the substantive requirements of 10 CFR 835 during site
preparation and excavation of soils in radiologically contaminated areas. Radiation protection standards
for the public will be complied with during excavation of radiologically contaminated soils through
adequate planning and design of the excavation and disposal activities. Upon removal of soils, these
requirements will cease to be applicable at the site.

Remove/Ex Situ Bioremediation/Dispose for Petroleum Waste Group. Radiation protection standards
are not anticipated to be applicable to this alternative; however, due to the lack of data on soil sites, there
is a potential for these standards to apply should radionuclides be discovered within
petroleum-contaminated soils.

In Situ Bioremediation of Petroleurn Waste Groups. Radiation protection standards for the public are
not anticipated to be applicable to this alternative; however, because of the lack of data on soil sites, there
is a potential for these standards to apply should radionuclides be discovered within :
petroleum-contaminated soils.

Containment for Radioactive Waste Group and Shoreline Site. Compliance with radiation worker. e
exposure standards can be attained with this alternative through compliance with the substantive 0
requirements of 10 CFR 835 during site preparation and construction of a cap in radiologically
contaminated areas. Compliance with radiation protection standards for the public can be achieved

Attachment 47.Appendix A.14
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throughout construction and during operation. and maintenance of the cap. Compliance would be
achieved through access prevention to areas that would result in doses that exceed radiation protection
standards for the public. :

In Situ Selidification for Radioactive Waste Group and Shoreline Site, Compliance with radiation
worker exposure standards can be attained with this alternative through compliance with the substantive
requirements of 10 CFR 835 during site preparation, construction activities, and implementation of the
treatment activities in radiologically contaminated areas. In situ solidification by itself may not be able to
ensure compliance with radiation protection standards for the public. Institutional controls would be
required to prevent intrusion into the solidified mass and to prevent access should radiation protection
standards be exceeded after solidification. In this manner, compliance with these standards can be
achieved.

Al1.7.2 100-NR-2: Groundwater Alternative Compliance with ARARs/TBCs

No-Action Alternative. Because groundwater would remain accesmble and contaminated, compliance
with ARARs and TBCs may not be achieved.

Institutional Controls Alternative. Compliance with radiation worker exposure standards would be
casily met with this alternative because it is anticipated that very little field maintenance activities would
be required with this alternative. Compliance with radiation protection standards for the public can be
achieved with this alternative through continued control of the site under the DOE or an equivalent
agency. Compliance would be achieved through restrictions on groundwater use. Attheendof
remediation, radionuclide activity in the groundwater would have decayed to levels that would allow for
unrestricted use.

Permeable Barrier for River Protection. Compliance with radiation worker exposure standards can be
attained with this altermnative through compliance with the substantive requirements of 10 CFR 835 during -
site preparation and construction of the permeable barrier in radiologically contaminated areas.
Compliance with radiation protection standards for the public can be achieved with this alternative
through continued control of the site under the DOE or an equivalent agency. Compliance would be
achieved through restrictions on groundwater use. At the end of remediation, radionuclide activity in the
groundwater would have decayed to Ievels that would allow for unrestricted use.

~ Hydraaulic Controls for River Protection and Pump and Treat for Sr-90 in the Aquifer. Compliance

with radiation worker exposure standards can be attained with this alternative through compliance with
the substantive requirements of 10 CFR 835 during construction and operation of wells and the
pump-and-treat facility. Compliance with radiation protection standards for the public can be achieved -
with this alternative through continued control of the site under the DOE or an equivalent agency.
Compliance would be achieved through restrictions on groundwater use. At the end of remediation,
radionuclide activity in the groundwater would have decayed to levels that would allow for unrestricted
use, :

Hydraulic Controls for River Protection and Pump and Treat for Aquifer Remediation.
Compliance with radiation worker exposure standards can be attained with this alternative through
compliance with the substantive requirements of 10 CFR 835 during construction and operation of wells
and the pump-and-treat facilities. Compliance with radiation protection standards for the public canbe -
achieved with this alternative through continued control of the site under the DOE or an equivalent
agency. Compliance would be achieved through restrictions on groundwater use. At the end of
remediation, radionuclide activity in the groundwater would have decayed to levels that would allow for . -
unrestricted use. :

Cryogenic Barrier for River Protection and Pump and Treat for Aquifer Remediation. Compliance
with radiation worker exposure standards can be attained with this alternative through compliance with.
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the substantive requirements of 10 CFR 835 during construction and operation of wells and the
pump-and-treat facilities. Compliance with radiation protection standards for the public can be achieved
with this alternative through continued control of the site under the DOE or an equivalent agency.
Compliance would be achieved through restrictions on groundwater use. At the end of remediation,
radionuclide activity in the groundwater would have decayed to levels that would allow for unrestricted
use. '

Sheet Pile Barrier for River Protection and Soil Flushing/Pump and Treat for Aquifer
Remediation. Compliance with radiation worker exposure standards can be attained with this alternative
through compliance with the substantive requirements of 10 CFR 835 during construction and operation

~ of wells and the pump-and-treat facilities. Compliance with radiation protection staridards for the public

can be achieved with this alternative through continued control of the site under the DOE or an equivalent
agency. Compliance would be achieved through restrictions on groundwater use. Attheend of .
remediation, radionuclide activity in the groundwater would have decayed to levels that would allow for
unrestricted use. : ' - : - '
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as-a result of residual radioactive
materials from any designated
processing site, the concentration
of radium-226 in land averaged
over any area of 100 m” shafl not '
exceed the background level by
more than 5 pCi/g, averaged over
the first 15 cm of soil below the
surface and 15 pCi/g, averaged
over 150-cm-thick layers of soil
more-than 15 em below the
surface. In any habitable building,
a reasonable effort shall be made
during remediation to achieve an
annnal average (or equivalent)
radon decay product concentration
{including background not to
exceed 0.02 Working Level (WL).
In any case, the radon decay
product concentration {including

‘background) shall not exceed 0.03 -

WL and the level of gamma
radiation shall not exceed the
background level by more than 20
microroentegens per hour.

226 or raden-222 is encountered
during remediation. Radium-226
did not result from uraniuin
processing; therefore, regulation is
not applicable.

August 2004 100-NR-1 and 100-NR-2 Operable Units
_ Operable
Description " Citation Requirements Remarks Unit
Affected
Atomic Energy Act 42 U.8.C. 2011 et seq. Authorizes DOE to set standards
of 1954, as amended and vestrictions govemin_g
facilities used for research,
development, and use of atomic
| energy. _ | ‘
Department of 10 CFR 835 “Establishes occupational and DOE Radiological Control - 100-NR-1
Energy Occupational | visitor radiological exposure Manual DOE/EH-02561, whichis | 100-NR-2
| Radiation Protection Tiimits. encompassed within the Hanford
{ (Final Rule) Site Radiological Control Manual
adheres to these requirements. _
Nuclear Regulaiory | 10 CFR 20, Subpart C | Sets occupational dose limits for | Occupational dose limits willbe | 100-NR-1
Commission and D | adult workers. Total effectdose followed during remediation in 100-NR-2
Standards for ' equivalent equal to 5 rem/fyear. - radiological areas. '
Protection Against Sets dose limits to members of the - -
Radiation public.
Nuclear Regulatory '} 19 CFR 61 Provides regulations for the Cover performance standardsare | 100-NR-1
Commisston management and land disposal of | contained in this regulation.
Licensing radioactive wastes.
Requirements for 1
Land Disposal of
Radioactive Wastes . |
Uranium Mill Public Law 95-604, as
Tailings Radiation amended
Control Act of 1978 _
Standards for 40 CFR 192 | Estabtishes standards for control, | May be relevant and appropriate if | 100-NR-1
Uranfum and { cleanup, and management of any radium-226 is encountered. 100-NR-2
Thorium Mill radioactive materials from
Tailings inactive uraninm processing sites.
Land Cleanup 40 CFR 192.10-192.12 | Requires remedial actions to May be relevant and appropriate if | 100-NR-1
Standards provide redsonable assurance that, { any above-background radium- 100-NR-2
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. : Operable
Description Citation Requirements Remarks Unit
_ : Affected
- Implementation 40 CFR 192.20-192.23 | Requires that when radionuclides | May be relevant and appropriate if | 100-NR-1
' other than radiuin-226 and its any radium-226 is encountered 100-NR-2
decay products are present in during remediation. i '
sufficient quantity and
concentration to constitute a
significant radiation hazard from
residual radioactive materials,
remedia] action shall reduce other
residual radioactivity to levels as
low as reasonably achievable
_ (ALARA)..
Archaeological and | 26 U.S.C. 469 Requires action to recover and - Applicable when remedial action 100-NR-1
Historical preserve artifacts in areas where threatens significant scientific, 100-NR-2
Preservation Act of activity may cause irreparable prehistorical, historical, or :
1974 harm, loss, or destruction of archeological data.
significant artifacts.
Archaeological 16 U.5.C. 4170aa mm Protects archaeological and Applicable when remedial action 100-NR-1
Resources _ {19%0) traditional cultural properties threatens archacological and 100-NR-2
Protection Act of ' associated with archaeological traditional cultural properties.
1979 sites. Requires notification of '
Indian Tribes of possible harm to
or destruction of sites having
religions or cultural significance. _
Protection of 43 CFR 7 Establishes procedures to be Applicable when remedial action 100-NR-1
Archaeological followed by federal land managers | threatens archacological 100-NR-2
Resources to protect archacological resonrces | resources. :
on federal lands. Sets civil and
" criminal penalties for violations;
proiects confidentiality of
archacological resource
information.
American Indian 42 13.8.C. 1996 Provides for access by Native Applicable when remedial action .| 100-NR-1
Religious Freedom ' Americans to religious sites and threatens Native American 100-NR-2
Act of 1978 development of migration religious sites.
measures if actions will deny such
access. Reguires agency to
* consult with traditional religious
leaders regarding activities that
might affect religious sites.
The Religious 42 U.8.C. 2000bb; Requires agency to demonstrate Applicable when remedial action 160-NR-1
Freedom P.IL.103-141 compelling need for a project that | threatens Native American 100-NR-2
Restoration Act of will deny the free exercise of religious sites.
1993 religion by Native Americans. If ' :
activities threaten access to
religious site, consuitation with
iribes will be necessary.
Antiquities Act of 16 US.C. 431-433 Protects all historic and prehistoric | Applicable when remedial action 100-NR-1
1906 : : ruins and objects of antiquity threatens historic or prehistoric 100-NR-2

located on federal lands. Provides
for criminal sanctions against
excavation, injury, or destruction
of such resources. :

ruins.
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100-NR-1 and 100-NR-2 Operable Units

Description

Citation

Requirements

Remarks

"Operable
Unit
Affected

Migratory Bird

"} Treaty Act

16 U.S.C. 703 et seq.
50 CFR 10-24

Makes it ilegal to pursue, hunt,
take, capture, kill; possess, trade,
or transport any migratory bird,
part, nest, or egg included in the
terms of the conventions between
the U.S. and Great Britain, the -
.8, and Mexico, and the {1.5. and
Japan. Although this Act does not
require ecological assessments be
done for federal agency projects,
if a disturbance is expected in an
area where migratory birds may
be affected, such an assessment
should be done to ensure the law's
ntent. o

If remedial actions potentiaily
impact migrating bitds, this Actis
applicable.

100-NR-1
H00-NR-2

Endangered Species

Act of 1973

16 US.C. 1531 et seq.

Prohibits federal agencies from
Jjeopardizing threatened or
endangered species or adversely
modifying habitats ¢ssential to
their survival. Tf waste site
remediation is within sensitive
habitat or buffer zone surronnding
threatened and endangered -
species, migration measures must
be taken to protect this resource.

This law is applicable as
threatened or endangered species
bave been identified within the
100 Area.

100-NR-1
100-NR-2

Fish and Wildlife
Services List of
Endangered and
Threatened Wildlife
and Plants ‘

50 CFR 17,22, 225,

226,227, 402 and 424

‘"Requires identification of
activities that may affect listed
species. Actions must not
threaten the continued existence of
a listed species or destroy critical
habitat. - Requires consultation
with the Fish and Wildlife Service
to determine if threatened or
endangered species could be
impacted by activity.

This law is applicable as
threatened or endangered species
have heen identified within the
100 Area.

100-NR-1
100-NR-2

i Historic Sites,
| Buildings, and

Antiques Act

16 U.S.C. 461

Establishes requirements for

. preservation of historic sites,
buildings, or objects of minimal
significance. Undesirable impacts
to such resources must be
mitigated.

Applicable to properties listed in
the National Register of Historic
Places, or eligible for such listing.

190-NR~1
190-NR-2

1 National Historic
| Preservation Act of

1966, as amended

16 U.S.C. 470 et seq. .

Prohibits impacts on cultaral
resources. Where impacts are

‘unavailable, requires impact
migration through design and data
TECOVETY.

Appiicahle to properties listed in

the National Register of Historic -

Places, or eligible for such listing.

100-NR-1
106-NR~2

i Protection of

Historic Propertics

36 CFR 800

. Sets criteria to assess effects, to
develop migration measures to
address mnaveidable adverse
impacts, and to address properties
discovered during implementation
of an undertaking,

Applicable when remedial action
threatens a historic property
discovered during remedial
activity. )

1 T00-NR-1

100-NR-2

| Historic Sites Act of

1935

16 US.C. 461-467
36 CFR. 65

Requires action to undertake the
recovery, protection, and
preservation of sites, buildings,
objects, and antiquities of
National significance.

Applicable when remedial action
threatens sites, buildings, objects,
and antiquities of National
significance.

100-NR-1

100-NR-2

Attachment 47.Appendix A.19




Class 1 Modification

WAT890008967, Attachment 47

(including incineration),
packaging, or transporting of any
ashestos-containing waste material
generated by the source, or
specified waste treatnient methods
mist be used.

August 2004 100-NR-1 and 100-NR-2 Operable Units
. : Operable
Description Citation Requirements Remarks ' Unit
_ ‘ : Affected
Native American 25 U.8.C. 3001-3013 Requires action by federal agency | Applicabie if, during remedial 100-NR-1
Graves Protection Public Las 101-661 when Native American human, action, Native American human 100-NR.2
and Repatriation Act | (1993) remains and associated funerary remains or burial obiects are ‘
of 1990 objects are inadvertently discovered. Construction
discovered during excavation. activities may resume 30 days
Requires work stoppage, after certification that agency head
protection of items, and and Indian tribes have been
notification to appropriate Indian | notified.
Tribes. L : '
Hanford Reach P.L. 100-605 Provides for a comprehensive . This law as enacted November 4, 100-NR-1
Study Act river conservation study, 1988. Consuitation and 100-NR-2
Prohibits the consiruction of any - | coordination with the National
dam, channel; or navigation Park Service will be done to
project by a federai agency for 8 . | minimize and provide mitigation
years after enactment. New | for any direct and adverse effects
federal and nonfederal projects on the river.
and activities are required, to the
extent practicable, to minimize
direct and adverse effects on the
values for which the river is under
study and to use existing
structures.
Flood 10 CFR 1022 ° Requires federal agencies to Applicable if remedial activities 100-NR-1
Plains/Wetlands ) avoid, to the extent possible, take place in a floodplain or 100-NE-2
Environmental adverse effects associated with the | Weflands. '
Review development of a floodplain or the '
destruction or loss of Wetlands.
Clean Air Act, as: 4215.8.C. 7401 etseq. | A comprehensive environmental
amended ' law designed to regulate any
: activities that affect air quality,
providing the national framework
. for controlling zir poliution.
National Emissions | 40 CFR 61 Establishes numerical standards
Standards for for hazardous air pollutants.
Hazardous Air }
Pollutants
(NESHAP). .
 Radionuclide 40 CFR 61.92 Prohibits emissions of Applicable to point and diffuse
Emissions from DOE o radionuclides to the ambient air Sources.
Facilities (except exceeding an effective dose
Airborne radon-222, equivalent of 10 mrem/year.
and radon-230
. Emission Standards | 4 CFR 61.150 States there must either be 1o Applicable to recovery and 100-NR-1
for Asbestos for visible emissions to the outside air | handling of asbestos wastes.
Waste Disposal during the collection, processing -
Operatioris for (including incineration), .
Demolition and packaging, or transporting of any
Renovation asbestos-containing waste material
generated by the source, or
specified waste ireatment methods
must be used.
Asbestos Standard | 40 CFR 61.154 States there must either be no- Applicable to landfill disposal of | 100-NR-1
for Active Waste visible emissions to the outside air | asbestos.
Disposal Sites during the collection, processing :
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waste management techniques and
requirements. Subtitle D of
RCRA controls the disposal of
solid waste.

August 2004 100-NR-1 and 100-NR-2 Operable Units
Operable
Description Citation Reguirements Remarks Unit
' ' _ : Affected
Protection of 40 CFR 82 Management of refrigerant Applicable to all buildings/ 100-NR-1
Stratospheric : systems. facilities containing refrigerant
Ozone systems..
| Federal Water .33 U.S.C. 1251 et seq. Creates the basic national Applicable to discharges of
Pollution Control | framework for water pollution - pollutants to navigable waters.
{ Act (FWPCA), as control and water quality
| amended by the : management in the United States.
Clean Water Act of
1988 (CWA) _
Water Quality - 40 CFR 131 Provides federal ambient water Also provides requirements for 100-NR-1
j Standards quality criteria for use in surface approving State waterquality | 100-NR-2
water cleanup, ' standards.
| NPDES Criteriaand | 40 CFR 125.104 Best management practices Applicable if remediation includes
| Standards -program shail be developed in wastewater discharge; also applies |
’ 1 accordance with good engineering | to storm water runoff associated
practices. ‘ with industrial activities. Effluent
lirnitations established by EPA are
inclnded in NPDES permit.
Discharge of Oil 40 CFR 110 Prohibits discharge of oil that
C violates applicable water quality
standards or causes a sheen of il
on water sufface. Runoff from
site will need control for oily
water discharge to waters of the
_ United States. _
Safe Drinking Water | 42 US.C. 300 ¢t seqg. Creates the basic framework for Applicable to remedial action 100-NR-1
Act (SDWA). : protection of drinking water objectives for soil and 100-NR-2
supplies from pollutants.- groundwater. '
National Primary .40 CFR 141 Identifies primary contaminants | Provides MCLs for medial action | 100-NR-1
Drinking Water ' and concentration levels : objective consideration. 100-NR-2
Regulations protective of drinking water ' ‘
supplies
Na'tlm?al Secondary 40 CFR 143 Identifies contaminants and Provides secondary MCLs for 100-NR-1
Drinking Water concentration levels for desthetic | remedial action objective 100-NR-2
Regulations quality of drinking water sapplies | consideration
U.8. Army Corp of 33 CFR 320-330 Establishes procedurat and permit | Substantive requirements are NR-1
Engineers Permit requirements of consiruction applicable if river construction - NR-2
Regulations activities within the Columbia activities will take place and
: River. Permit programs inclnde would quafify vnder these permit
Section 10 Permits. Programs. i
Solid Waste 40 U.8.C. 6901 et seq. Establishes the basic framework The State has been authorized to
Disposal Act, as for federal regulation of solid | implement most of Subtitle C,
amended by the waste. Subpart C of RCRA although certain HSWA
Resource controls the generation, provisions {e.g., LDR
Conservation and - transportation, treatment, storage, | requirements) have not-yet been
Recovery Act and disposal of hazardous waste delegated. Additionally, EPA has
(RCRA) through a comprehensive "cradle approved the State Subtitle D
. to grave" system of hazardous Program.
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[WAC 173-303-610]
Subpart G

continue for 30 years. During this
period, the owner or operator must
comply with all postclosure
requirements, including

.| maintenance of cover, leachate
{ monitoring, and groundwater

monitoring.

postclosure care and monitoring to
ensure climination of escape of
hazardous constituents, leachate,
and contaminated runoff.

August 2004 100-NR-1 and 100-NR-2 Operable Units
Operable
Description Citation Requirements Remarks Unit =
‘ o ' Affected
Identification and 40 CFR261 . Identifies by both listing and Applicable if remediation 100-NR-1
‘Listing of Hazardous | oA C 173-303-016} characterization, those solid techniques result in generationof - | 100-NR-2
Waste - . wastes subject to regulationas | hazardous wastes, Environmental | -
hazardous wastes nnder Paris 261- | media (e.g., soil and groundwater)
265, 268, 270, 271, and 124, - contaminated with RCRA listed’
: ' waste must be managed as RCRA -
listed waste unless the regulatory -
agencies determine that the media
no longer contains the listed
o waste. '
Standards Applicable | 49 CFR Part 262 Describes the regulatory Applicabie if remediation 100-NR-1
to Generators of [WAC 173-303] requirements imposed on techniques Tesult in generation of | 100-NR-2
| Hazardous Waste generators of hazardous wastes hazardous waste.
who treat, store, or dispose of the
waste onsite.
Designation & 40 CFR 262.11 Requires generator to determine | Applicable if remediation 100-NR-1
Determination of -(WAC 173-303-070) waste designation and LDR techniques result in generationof .| 100-NR-2
LDR Status : ' Status. solid waste. _
Accumulation Time | 40 CFR 262.34 Allows a generator to accumulate | Hazardous waste removed from 100-NR-1
{WAC 173-303-200] hazardous waste on site for 90 the operable units, and waste “100-NR-2
: days or less without a permit, treatment residues, are subject to
provided that all waste is the 90 day generator accumulation
containerized and labeled. requirements if the waste is stored
' ' on site for 90 days or less. If
_ hazardous waste is stored on site
for more than 90 days, the '
substantive provisions of
permitting standards for TSD
facilities are applicable. o
Standards for - 40 CFR 264 Establishes requizements for Applicable if remediation 100-NR-1
Owners and . WAC 173-303] operating hazardous waste technique results in onsite - 100-NR-2
Operators of : treatraent, storage, and disposal treatment, storage, or dispesalof |-
Hazardous Waste facilities. Applies to facilities put | hazardous waste.
Treatment, Storage, in operation since November 19,
and Disposal 1980. Facilities in operation’
Facilities before that date and existing
facilities handling newly regulated
| wastes must meet similar
‘requirements in 40 CFR 265,
Closure 40 CFR 264.111- Performance standard that Substantive requirements maybe | 100-NR-1
264.116 [WAC 173~ controls, minimizes, or eliminates, | relevant and appropriate during 100-NR-2
303-610] to the extent necessary to-protect remediation activities. '
Subpart G human health and the '
environment, postclosare escape
of chemicals, disposal or
decontanmination of equipment,
structures, and soils. All
contaminated equipment,
structures, and soils must be
properly disposed.
Postclosure 40 CFR 264-117-264- Postclosure care must begin after | Applicable to waste remaining in - | 100-NR-1
' 120 "1 completion of ¢closure and place after closure. Requires 100-NR-2
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August 2004 100-NR-1 and 100-NR-2 Operabie Units
Operable
Description Citation Requirements Remarks Unit
Affected
Container Storage 40 CFR 264.170-264- | Condition of containets, May be applicable if container 100-NR-1
178 [WAC 173-3-3- comparability of waste with storage is 1o ocour. Inspection 100-NR-2
160-173-303-161] containers, container management, | requirements may be in potential '
Subpart T © 1 containment, special requirements | conflict with ALARA
for ignitable or reactive wastes. requirements.
Miscellaneous Unit 40 CFR 264-600-603 Requires general environmental May be applicable if - 100-NR-1
(WAC 173-303-680) perforurance standards for miscellaneous units occur, i.e., 100-NR-2
Subpart X operations including monitoring thermal treatiment is used. :
and inspections. _
Waste Piles 40 CFR 264.250-259 - | Design in operating requirements: | May be applicable if waste piles | 100-NR-1
(WAC 173-303-660) imonitoring, leachate system and occur outside area of 100-NR-2
Subpart L lines. ' contamination.
Tanks 40 CFR 264.190-199 Design operating standards for May be applicable if tank storage 100-NR-1
(WAC 173-303-640) tanks including secondary is to occur. Inspection _ 100-NR-2
' _ " containment and leak detection requirements may be potential )
systems; tank management; conflict with ALARA
containment; special requirements | requirements. May be applicable
for ignitable or reactive wastes. for soil washing process.
Temporary Units | 49 CFR264-553 . | Establishes ahernative ' Applicable if temporary unit is 100-NR-1
{WAC 173-3-3-645(7) | performance standards for used. 100-NR-2
{ temporary tanks and cortainers
used for treatment or storage of
hazardous remediation wastes for
up to one year.
Land Disposal 40 CFR 268 Generally prohibits placement of | Applicable unless wastc hasbeen | 100-NR-1
Restrictions (LDR) | [WAC 173-303-140 restricted RCRA hazardous wastes | treated, treatment has been 100-NR-2
WAC 173-303-1411 in land-based units such as waived, a treatment variance has
landfilis, surface impoumdments, been set for the waste, and
and waste piles. equivalent treatment method has
: been established, or waste
| quatifies for delisting.
Dilution Prohibition | 40 CFR 268.3 Requires remediation waste tobe | Applicable if RCRA hazardous 100-NR-1
Subpart A appropriately treated which does waste. ' 100-NR-2
' not include dilution. Generators
are required to identify applicable
treatment standards t the point of
generation and prior to mixing
_ with other remediation wastes.
Debris Rule 40 CFR 268.45 Establishes the alternative. Applicable if RCRA hazardous | 100-NR-1
. o treatment standards of hazardous waste. 100-NR-2
waste debris by using
technologies specified in 40 CFR
268.45, Table 1.
Prohibition and 40 CFR 268-30-268.48 | Establishes treatment standards Applicable if RCRA hazardous = | 100-NR-1
Treatment Standards | {wAC 173-303-140] that must be met prior to land waste. ] 100NR-2
disposal. : :
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100-NR-1 and 100-NR-2 Operable Units

Description

Citation

Requirements

Remarks

Opefable
Unit
Affected

Prohibition on
Storage

40 CFR 268.50
[WAC 173-303-141]}

The storage of nonradioactive
hazardous waste restricted from

" land disposal under RCRA
Section 3004 and 40 CFR 268,

Subpart C, is prohibited unless
wastes are stored in tanks and
containers by a genetator or the
onsite operator of a TSD facility
solely for the purpose of -
accumulation of such quantities as
to facilitate proper treatment or
disposal. TSD facility operators -
may store wastes for up to one
year under these circumstances.
Radioactive mixed waste is not
prohibited from storage pursuant
to the Tri-Party Agreement.

| Applicahble only to nonradicactive.

hazardous waste.

100-NR-1
100-NR-2

‘Transportation

49 CFR 100-199

Establishes standards applicable to

the offsite transportation and
packaging of hazardous materials.

Applicable requirement for offsite

‘shipments

100-NR-1

I 100-NR-2

Toxic Substances
Control Act (TSCA),
as amended

15 U.S.C. 2601 et seq.

Provides EPA with authority to
regulate the prodiction, use,
distribution, and disposal of toxic
substances. S

Reguiation of
Polychierinated
Biphenyls (PCBs)

40 CFR 761

For spills occurring afier May 4,
1987, spillage or disposal must be
reported to EPA. Unless

| otherwise approved, PCBs as
“concentrations of 50 ppm or

greater must be treated in an

| incinerator. Spills that occtured

before May 4, 1987, arcto be
decontaminated o requirements.
established at the discretion of the
EPA. S

100-NR-1
100-NR-2

Model Toxics
Control Act (MTCA)

70.105 RCW

Requires remediat actions to attain
a degree of cleanup protéctive of
human health and the
environment.

Cleanup Regulations

WAC 173-340.

Establishes cleanup levels and
prescribes methods to.calenlate
cleanup levels for soils,
groundwater, surface water, and
air, :

Relevant and appropriate to

- remediation actions where

hazardous substances have been
released.

100-NR-1-

100-NR-2

Soil Cleanup
Standards

WAC 173-340-700-760

Establishes cleanup standards for

contaminated media. These levels.

must be protective of the
groundwater if gronndwater is
considered a pathway of exposure.

App]icable to remediation actions

‘where hazardous substances have

been released. Levels will be-
calculated based on final land us
decision. .

100-NR-1
100-NR-2

Selection of Cleanup
Actions

WAC 173-340-360

Establishes h criteria for selection
of cleanup actions.

Must be considered within
feasibility of corrective measures
studies. .

100-NR-1
100-NR-2

Cleanup Agtions

WAC 173-340-400

Ensures that the cleanup action is
designed, constructed, and
operated in accordance with the
cleanup plan and other specified
requirements.

Cleanup must follow remedial
design document and remedial
action work plans.

100-NR-1
100-NR-2
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- emission of air contaminants.

August 2004 100-NR-1 and 100-NR-2 Operable Units
. : Operable
Description Citation Requirements Remarks Unit
: ‘ : Affected
Institutional Controls | wWAC 173-340-440 Requires physical measures, such | Physical measures may be 100-NR-1
. . as fences and signs; to limit applicable if institutional controls | 100-NR-2
_ interference with cleanup. are used. '
Cleanup Stendards | WAC 173-340-700-750 | Establishes cleanup standards for | Soil, groundwater, and surface 100-NR-1
o remedial and corrective actions. water standards are contained in 100-NR-2
these requirements.
| Radiation WAC 246-247 Estabiishes procedures to monitor | Applicable if aitborne 100-NR-1
Protection—Air and control aitborne radionuclide | radionuclide emissions arc 100-NR-2 -
" Emissions  cissions. ' anticipated during remedial action. | =
New and Modified | wAC 246-247-120 Requires the use of best available | Substantive requirements 100-NR-1
Sources {Appendix B) - radionuciide control technology applicable if airbome radionuclide | 100-NR-2
‘(BARCT). emissions are anticipated during
. remedial action.
Hubitat Buffer Zone | RCW 77.12.655
for Bald Eagle Rules
Bald Eagle WAC 232-12-292 Prescribes action to protect bald | Applicable if the.areas of remedial | 100-NR-1
Protection Rules eagle habitat, such as nestingor | activities include bald cagle 100-NR-2
Toost sites, through the habitat. No habitat bufier zones at
development of a site management | the 100-N Area. -
plan. ' '
The Indian Graves RCW 2744 Prohibits the willful removal, There are Native American burial 100-NR-1
and Records Act of _ mutilation, defacement, or grounds and cultural areas within 100-NR-2
the State of | destruction of any caim, grave, or | the 100 Area Operable Units; '
Washington glyvhic or painted record of any . therefore, this is applicabie.
. Native Indian or prehistoric '
people. Reguires agency to
consult with traditional religious
leaders regarding activities that
might affect religious sites.
Depariment of WAC 232012 " Requires management plans if Upon the determination of impacts | 100-NR-1
Game State endangered, threatened, or - to threatened, endangered, or 100-NR-2
Environmental - sensitive wildlife or habitat is sensitive species or habitat by the
" Policy Act affected. ‘Washingion State remedial actions, this may
- Department of Fish and Wildlife applicable. :
will be consulied to minimize '
- ecological impacts.
U.S. Department of | 43.12A RCW . Vests the Washington Depariment
Ecology of Ecology with the aithority to
undertake the staie air regulation
and management program.
Air Pollution WAC 173-400 .Establishes requirements to Applicable if emission sources are | 100-NR-1
Regulations  control and/or prevent the created during remedial action, 100-NR-2
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August 2004 - o 100-NR-1 and 100-NR-2 Operable Units
) Operable
Description Citation Requirements Remarks Unit
' _ Affected
Standards for WAC 173-400-040 | Requires best available control .~ | Applicable to dust emissions from | 100-NR-1
Maximuin E?’mSS!OI‘IS : technology to used tocontrot  © { cutting of concrete dnd metal and '
i fugitive emissions of dust from vehicular traffic during
materials handling, construction, Temediation.
demolition, or any other activities
that are sources of fogitive
emissions. Restricts emitted -
" particulates from being deposited
beyond the Hanford Site.
Requires control of odors emitted
from the source. Prohibits
masking or concealing prohibited
emissions. Requires measures io
-prevent fugitive dust from
_ becoming airborne.

Emission Limits for | wac 173480 Controls air emissions of Applicable to remedial activities | 100-NR-1
Radionuclides radionnclides from’ speclﬂc that result in air emnissions. 100-NR-2
‘ sources. '

New and Modified | waAC 173-480-060 Requires the best available Applicable to remedial actions 100-NR-1
Emission Units ' radionuctide control technology that result in air emissions. 100-NR-2
be used-in planning constructing,

installing, or establishing a new

emissions umit.
Washington Clean RCW 70.94 Establishes a statéwide framework
Air Act for the planning, regulation

control, and management of air
_ : poltution sources.
Controls for New | wAC 173-460 FEstablishes systematic control of - | Applicable if new sources 100-NR-1
Sources of Toxic Air New sources emitting toxic air emitting toxic air pollutanis are 100-NR-2
Poliutants pollutants. established.
Decontaminating WAC 173-460-080 Requires the owher or operator of | Applicable to remedial 100-NR-1
Ambient Impact : : & new source to complete an alternatives with the potentiai to . .| 100-NR-2
Compliance aceeptable source impact level release toxic air poflutants.

analysis using dispersion

modeling to estimate maximum

incremental ambient impact of

each Class A or B toxic air

pollutant. Establishes numerical

limits for smal] quantity emission -

Tates. - o
Hazardous Waste 70.105 RCW Establishes a statewide framework
Management Act of for the planning, regulation,
19786, as amended in control, and management of
1986 and 1983 _ hazardous waste.
Dangerous Waste WAC 173-303 Establishes the design, operation, | Applicable if dangerous or. . "10D-NR-1
Regulations and monitoring requirements for extremely hazardous waste is 160-NR-2

management of dangerous waste-
Includes requirements for
generators of dangerous waste.
Dangerous waste includes the full
universe of wastes regulated by
WAC 173-303, incinding -

| extremely hazardous waste.

generated and/or managed durmg
remedial action.
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disinfection of equipment,
abandonment of wells, and quality
of drilling water.

Class 1 Modification WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units
Operable
" Deseription Citation Requirements’ Remarks Unit
_ Affected
Waste Designation | wAC 173-303-070, Exceeds federal RCRA program | Applicable if remediation wastes, | 100-NR-}
071,.080, 082, 090, by requiring designation. of waste | based on process 100-NR-2
100,110 including additional parameters knowledge/analysis exceed the:
{i.e., toxicity and persistence), parameters.
additional listed wastes, and
PCBs.
Land Disposal WAC 173-303-140 State LDR requiréments exceed | Applicable if remediation wastes | 100-NR-1
Restrictions " the federal requirements for meet additional categories. 100-NR-2
nonradiological extrerely
hazardous, orgamc/carbonaceous
and solid acid wastes.
Corrective Action | waC 173-303-646(4) | Authorizes designation of 2 | May be used if dangerous waste | 100-NR-1
Management Unit corrective action management not meeting LDR standards is -
(CAMU) “} unit, which does not constitate placed on the land.
land disposal of dangerous waste. :
Solid Waste 70.95 RCW -Establishes a statewide program
Management Act : for solid waste handling, recovery,
and/or recycling. _
Minimum F‘imﬁ‘?ﬂa} - WAC 173-304 Establishes requirements 1o be met | Applicable if management of solid | 100-NR-1
Standards for Solid statewide to handle all solid waste. | waste occurs during remediation.
Waste Handling Solid waste controfled by this Act
inctudes garbage, industrial waste,
construction waste, ashes, and
_ swill.
-Onsite Cortainerized | wa( 173-304-200 Sets requirements for containers Applicable if containers areused | 100-NR-1
Storage, Collection, : and vehicles to be nsed on site. during remediation.
and Transportation
Stapdards
‘Water Pollution 9048 RCW Prohibits discharge of polluting
Conirol Act matter in waters. _ _
Water Quality WAC 173-200 - Establishes groundwater standards | Provides groundwater standards | NR-1
Standards for for groundwaters of the State of based on MCLs. NR-2
Groundwater Washington.
Water Quality WAC 173-201A Establishes water quatity Defines the Columbia Riverasa | NR-1 .
Standards for ‘ standards for surface waters of the | Class A river. NR-2
Surface Watets .State of Washington. . _
St_ate Waste i WAC 173216 Requires the use of all known 'Applicable for any discharges of 100-NR-1
Discharge Permit available and reasonable methods | liquids to the ground.
Program of prevention, control, and -
treatment. Discharges must meet
limits which ensure that =
groundwater and surface water
standards are not exceeded.
U{lde{ground WAC 173-218 Sets requiremenfs for m_}ectlon of | Applicabie toany dischafges of 160-NR-2
Injection Control effluents through wells that may liquids through a well.
- Program endanger the groundwaters of the
state. o
Water Well 18.104 RCW
- Construction Act )
it:ndards. for WAC 173-160 Establishes minimum standards Applicable if water supply wells; | 100-NR-2
nstruction and for design, construction, capping, | monitoring wells, or other wells
ga;l]stenance of and sealing of all wells; sets are used during remediation.
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August 2004 100-NR-1 and 100-NR-2 Operable Units
: ‘ Operable
Description Citation Requirements Remarks Unit
: ’ Affected
Shoreline ] 90.48 RCW
Management Act ]
Shoreline WAC 173-14 Requirements associated with Substantive compliance with this | NR-1
Development : administration and enforcement of | ARAR and the Shoreline NR-2
Permits shoreline management permits. Management Act is required for .
_ : river construction activities. '
Hydraulic Projects | wAC 220-110 Establishes regulations for Established for the protection of | NR-]
Permits . construction activitics that will fish life. : NR-2
use, divert, obstruct, or changethe |
natural flow of the bed of the
Columbia River.
Benton Clean Air Regulation 1, Article 5 Establishes a regional program for | These county regulations are 100-NR-1
Authority - open burning. ' authorized by the state Clean Air
Act. '
Benton Clean Air Regulation 1, Article 8 { Establishes regulations refativeto | Must be considered if asbestos is 100-NR-1
Authority ' ‘1 asheslos. ' found during remediation. 100-NR-2
A Guide on EPA Directive 9355-4- | Provides a general framework to Must be considered if PCBs are 100-NR-1
Remedial Actions at | 01FS | ‘determine cleanup levels, identify | found during remediation. 100-NR-2
Superfund Sites with treatment options, and assess
PCB Comtamination Tnécessary management controls
‘ for residuals of PCBs.
U.S. Department of Select DOE Orders are contractual
Energy Orders requirements of the ERC.
Materials DOE Order 1540.1A Establishes DOE requirements for | For onsite shipments these .- 100-NR-1
Transportation and transporting materials requirements specify compliance 100-NR-2
Traffic Management : : with 49 CFR but allow for othet
means of transportation and . '
packaging if they offer an
| equivalent degree of safety. -
Radiation Dose DOE-5400.5, The exposure of the public to If remedial activities are 100-NR-1
Limit (All Pathways) | Chapter II, Section 1a radiation sources as a consequence | considered "rounting DOE 100-NR-2
' of all routine DOE activities shall | activities," this order would be
not cause, in a year, an effective ‘relevant and appropriate.
dose equivalent greater than 100
mrem from all exposure pathways,
except under specified
circumstances.
NRCDraft 10 CFR 20 This rule provides a clear and " This will be applicable upon 100-NR-1
Radiological Criteria | (proposed revision) " consistent regulatory basis fo promulgation.
for L. ' determine the extent to which
Decommisstoning Tands and structures must be
remediated before a site canbe
. considered decoimmissioned.
Radioactive Waste | DOE Order 5820.2A Defines waste designation for 100-NR-1
Management’ TRU, high- and low-level waste -
and establishes criteria for the
| management and disposal of
LLW.. -

Attachment 47.Appendix A.28




Class 1 Modification

WA7890008967, Attachment 47

August 2004 100-NR-1 and 100-NR-2 Operable Units
‘ | Operable
Description Citation Requirements Remarks Unit
. Affected
{ Radioactive Waste | pOE 5820.2A Chapters | Establishes policies.and guidelines | Must be met when managing 100-NE-1
Management HI and TV by which DOE manages radioactive waste created by
: ] radioactive waste, waste remediation activities.
byproducts, and radioactive
contaminated surplus facilities. !
Disposal shall be on the site which
1 it was generated, if practical, or at
another DOE facility. DOE waste
containing byproduct material
shall be stored, stabilized in place,
and/or dispesed of consistent with
the requirements of the residual
radioactive material guidelines
] contained in 40 CFR 192, . :
Safety Requirements | DOR 5480.3, Sections 7 | Establishes requirements for Requirements must be met if 100-NR-1
for the Packagingof | gnq g packaging and transportation of radicactive material is packaged
Fissile and Other radioactive materials for DOE and transported to disposal
| Radioactive facitities. facility.
i Maierials .
Draft EPA - 40 CFR 196 (draft This draft notice of proposed These standards are intended to - 100-NR-1
Radiation Site notice of proposed rulemaking will set standards for set limits for radiation doses tothe | 100-NR-2
Cleanup rulemaking} the remediation of soils, public.
Regulations groundwater, surface water, and
' struciures at federal facilities.
Draft Departiment of | 10 CFR 834 Additional requirements above - Substantive requirements largely 100-NR-1
Energy Radiation 5400.5 that are more prescriptive. | the same as 5400.5
| Protection of the )
Public and the
Environment
Wild and Scenic 16 US.C. 1271 Prohibits federal agencies from The Hanford Reach of the 100-NR-1
| Rivers Act recommending authorization of Columbia River is under study for | 100-NR-2
any water resource project that inclusion as a wild and scenic
would have a direct and adverse river.
effect on the values for which a '
river was designated as a wild and
| scenic river or included as a study
} area. :
Residual U.8. NRC Regulatory Sets contamination guidelines Dependent upon land use D&D
1 Radioactive Material | Guide 1.86 i release equipment and building decisions, this guide may be Facilities
as Surface | components for unrestricted use, considered.
Contamination and if buildings are demelished,
1 shall not be exceeded for
| contamination in the ground.
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D.e'scriptiun

- Citation

. Reguirements

Remarks

- Operable
Unit
Affected

Fish and Wildlife
Coordination Act

16 U.S.C. 661 et seq.

This Act ensures that wildlife
conservation is given equal
consideration with other values
during the planning of activities
that affect water resources. The
Act anthorizes the Secretary of the
Interior to provide assistance to
federal, state, and public or private
agencies iri the "development,
protection, reating, and stocking
of all species of wildlife, resources
thereof, and their habitat..." The
Act also requires a consultation
with the U.S. Fish and Wildlife
Service {USFWS) when a federal
agency plans to impound, deepen,
or otherwise modify a body of
waler. : ‘

While the recommendations by - -

the USFWS are not legally

binding, DOE is required to give

them full consideration.

100-NR-1
+100-NR-2

Executive Onfers
Protection of
Wetlands

E0 11990

This Executive Order requires that
each federal agency "....take
action to minimize the destroction,
loss, or degradation of wetlands
and to preserve and enhance the
natural and beneficial values of
wetlands in carrying out the *
agency's responsibilities for (1)
acquiring, managing, and
disposing of federal lands and
facilities; and (2) providing
federally undertaken, financed, or
assisted construction and
mmprovements; and {3} conducting
federal activities and programs
affecting land use, including but
not limited to, water and related
land resonrces planning,
regulating, and licensing
activities.”

Must be considered if action is
taken that may impact wetland
area. :

100-NR-1

| 100-NR-2

Floodplain
Management

EO 11988

This Order requires federal
agencies to take floodplain -
management into account when
formulating or evaluating water or
tand use plans. The Order
specifies that "...each agency
shall...restore and reserve the

- natura!l and beneficial values
served by Fiood Plains in carrying
out its responsibilities for (1)
acquiring, managing, and
disposing of federal land and
facilities; (2) providing federally
undertaken, financial, or assisted
constriuction and improvements;
and (3} conducting federal
activities and programs affecting
land use, and licensing conducting

activities.]

Must be considered if actions are

.| taken within a floodplain.

100-NR-1

{ 100-NR-2

Protection and

Enhancement of the |

Cultural
Envirenment

EO 11593

Provides direction to federal
agencies to preserve, restore, and
maintain cultural resources.

Pertains to sites, structures, and
objects of historical, ’
archeological, or architectural
significance.

100-NR-1
100-NR-2
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. Operable
Description Citation Requirements Remarks Unit
_ ' Affected
Exotic Organisms EO 11987 - This Order requires federal . Must be considered during " 100-NR-1
: agencies to restrict, to the extent revegetation.
possible, the introduction of exotic
species inte the lands or waters
that they own, lease, or hold for
purposes of administration. It also
i Ttestricts the use of federal funds
and programs for importation and
| introduction of exoti¢ species.
Department of | DE 91NM-177 Requires discharges of liquid Must be considered if discharges 100-NR-1. :
Ecology Liquid effluent to the soil to column tobe | of liquid effluent to the soil )
Efftuent Consent eliminated, treated, or otherwise columm are part of the remedial
Order minimized. alternative.
Tri-Party Agreement Establishes requirements, Must be adhered to and complied { 100-NR-1
' . guidelines, and schedules for the with by all parties with regard to 100-NR-2

environmental restoration program

-at the Fanford Site.

remedial actions at all operable

umits.
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Treat Strontium and Other COCS it AQUITET ...t e e Att 47.G.71
G3.6  Alternative 6: Tmpermeable Barrier for Strontium, Institutional Controls for , '

Tritium, Pump and Treat All Groundwater COCS .......covvervceismmnmrssermessssasssessssensens Att 47.G.72
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Abbreviations and Acronyms

bey

CMS
Distribs
G&A

D
MCACES
MCRIS
O&M
PM/CM
RACER

Subl1
Sub02
Sub(8
Sub20

- Sub2i

Sub70

Bank cubic yards.

Corrective Measures Study

Distributables

General and Administrative

Identification

A model used to prowde cost estimates for some of the remedial alternatives
Modified CRCIA ranger/industrial scenario

Operations and maintenance

Project management/construction management

A model used to provide cost estimates for some of the remedlal alternatives

Mobilization & prep work costs

Monitoring, sampling, & analysis costs

Solid collection & containment costs

Site restoration costs

Demobilization costs

Project/construction management & support cost
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G1.0 COST ESTIMATES FOR SOURCE SITE REMEDIAL ALTERNATIVES
Gl1.1 COST ESTE\_’IATES FOR THE IGO-NR-l SOURCE WASTE SITES
The cost estimates for the 100-NR-1 source wastes sites weré developed using the Micro Cdmputer Aided

Cost Estimating System (MCACES) software package or the Remedial Action Cost Engineering and
Requirements (RACER) software package. The MCACES package was selected for estimating costs for

‘the Remove/Dispose Remedial Alternative (using the crib and French drain, trench, and piping models)

and the Containment Remedial Alternative (using the RCRA cap model). The cost models associated
with these alternatives are presented in the 100 4reas Source Operable Unit Focused Feasibility Study
Cost Models (DOE-RL1995b). The MCACES and RACER packages were used for there move/ex situ
bicremediation/dispose cost estimates. The RACER package was vsed for estimating costs for the
remaining source remedial alternatives: in situ bioremediation, in situ solidification, and capping. Cost
estimates provided by these two packages are suitable for comparative analysis of remedial alternatives
but are not intended for establishing definitive cost estimates. The total costs as shown do not include
design costs (3 percent) or costs for collecting design data in the field (3 percent).

Attachment 1 to this Appendix is the MCACES summary report for the UPR-100-N-1 site, and it typifies
the reports generated for the remamder of the sites. In this model, costs are summarized into seven
categories as follows on the second page of the attachment:

Code Cost categogg : Total Cost
01 Mobilization & Prep Work ' 14,320

02 - Monitoring, Sampling, & Analysis 21,200

08  Solids Collection& Containment 34,390

18 Disposal {Other than Commercial) 11,970

20 . Site Restoration | 8,560

21 Demobilization - 5,000

70 - Project/Construction Mgmt & Supt 29,180 -

These costs are presented in Tables G1-1 and G1-2 for the Remove/Dispose Alternatives for both the
Rural-Residential and Modified CRCIA Ranger/Industrial Exposure Scenarios.

These models rely upon a set of user-supplied inprit parameters as shown on the third page of the

“attachment. Six of these parameters (depth of excavation, top excavation length; bottom excavation

length, contaminated soil volume, non-contaminated soil volume, and bottom area) are presented in
Table G1-3 for the sites. The other five input parameters (hauling distance for borrow, hauling distance
for contaminated soil, hauling distance for demo waste, transition zone soil percentages, and groundwater
protection samples) are fixed for all the 100-NR-1 sites and areas presented on the thll'd page of the
example.

- The cost estimating process for the Remove/Ex Situ Bioremediation/Dispose Remedial Alternative

consisted of two steps. The initial step was to estimate the cost of removing the contaminated soil from
the waste site and transporting it to the location selected for ex situ bioremediation. Thesé costs were
estimated using the MCACES program and are similar to the costs developed for similar tasks under the -
Remove/Dispose Altemative. The RACER program was then used to estimate the cost of the actual
bioremediation. The minimum size remediation cell used in the estimate was 100 Joose cubic yards
{LCY) of material. Since the majority of sites were less than this volume, soils from these small sites
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were combined mnto one ce]l and the cost prorated on a LCY basis. These costs are presented in
Tables GI-4 and 5.

The cost estimates for the Containment Remedial Alternative (capping) were determined in the same

fashion as the Remove/Dispose Remedial Alternative and used the MCACES program. The cost

estimates are presented in Tables G1-6 and 7. The cost estimates for in situ bicremediation and in situ
solidification were detenmned usmg the RACER program and are presented in Tables G1-8 and 9,
respectlvely

Thecostestnnatefors1tc100-N-45 a sepuc system in the HGP area, was assumed the same as site124-N-2.

Site 100-N-46, an underground storage tank (UST) at HGP, was estimated following the existing practice
for USTs at Hanford. A summary sheet for this estimate is on page G1-22. No estimates were made for

three sites in the HGP area (100-N-50, 100-N-51a, and 100-N-51b) bécause of the limited data available.
Cost estimates will be established during design.

The cost estimates for the river shoreline site followed Hanford cost estimating practices. These estimates
are summarized, beginning on page G1-23. Institutional confrol costs need to be added to these numbers
to reach the total costs presented in Section 8.0. No estimate was provided for site 100-N-65 (a petroleum
intercepter trench) because remediation of this site depends, in part, upon the information developed
during the remediation design of UPR-100-N-17, the source of this leak. '
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1 - TableGll. 100-NR-1/2 CMS Residential Scenario Recalculate MCACES with 15 Percent
2 - PM/CM _
’ Subtotal - Direct Total
Sub01 | Sub02 Subas Subis Sub2¢ | Sub21 wio PM/CM Bistribs G&A Cnigey - Cast
Site 1D s $ ) $ $ 3 PM/CM 15.00% 14.06% | 534% 34% - §
UPR-100-N-1 14,320 21,200 34,390 115670 8,560 | 5000 | 95,440 14,316 15,432 6,685 44,837 176,709
UPR-10-N2 |- 13,920 19,980 35,970 7,180 6,260 - 5,000 88,310 13,247 | 14,275 6,186 “41,487 163,508
LUPR-100-N-3 15,060 20,600 53,670 17,960 15,510 | 5,000 136,800 20,520 22,119 9,582 64,267 253,288
UPR-100-N-4 12,740 16,420 17,620 320 540 1 5,000 . 52,640 7.896 8,511 3,687 _ 24,730 97,484
UPR-100-N-5 16,170 132,220 64,800 | 43,050 20,100 | 5,000 | 181,430 27,215 29,335 . 12,708 85,234 335,522
UPR-100-N-6 13,040 16,700 19,530 740 1,170 | 5000 | . 56,200 8,430 9,087 3,936 26,402 104,056 {
UPR-100-N-7 15,870 36,380 93,320 | 30,140 22,030 {5,000 202,740 30,411 32,781 14,201 95,245 375378 |.
UPR-100-N-8 1 12,620 16,150 17,450 40 270 {5,000 51,530 7,730 8,332 © 3609 1. 24,208 95,409
UPR-100-N-9 12,980 16,700 19,040 1,610 860 | 5,000 56,190 £,429 | 9,085 3936 26,397 104,037
DPR-100-N-10 12,620 16,150 17,450 | 40 270 1 5000 51,530 7,730 [ 8,332 | 3,609 24,208 65,409
UPR-100-N-11 12,650 16,150 17,100 500 270 1 5,000 51,770 7,166 8371 } 3,626 24,321 95,853
UPR-100-N-12 16,540 42,480 115,470 1 41130 27,750 1 3,000 248,370 | 37,256 40,159 17,397 116,682 | 459 263
UJPR-100-N-13 | . 10410 16,150 | - 16,180 110 150 1 .5,000 48,000 7,200 7,761 | 3,362 22,550 ] 88,873
UPR-100-N-14 12,620 16,150 17:450 40 270 | 5,000 51,530 7,730 8332 | 3,600 24,208 95,409
UPR-100-N-15 ' , : . )
UPR-100-N-17 18,100 284,460 767,570 | 31,820 194,150 [ 35,000 1,301,200 195,180 210,391 91,142 | 611,290 2,409,203 |
UPR-100-N-18 { 13,070 16,970 20,060 180 1430 | 5,000 36,710 8,507 9,169 3,972 26,642 105,000
UPR-100-N-19 13,140 16,970 S 20180 ) 420 1,510 | 5000 | . 57,220 | 8,583 9,252 4,008 26,881 103,944
UPR-100-N-20 . 13,000 16,700 19,120 210 1,000 | 5,600 55,120 8,268 8,912 3,861 | 25,895 102,056 |
UPR-100-N-21 | 12,730 { 16,420 17,620 180 530 | 5,000 52,480 7,372 8,485 3,676 24,655 97,168
UPR-100-N-22 | 13,080 16,970 20,070 210 1,430 { 5000 | . 56,760 8,514 9,178 3,976 | 26,665 105,092
UPR-100-N-23 13,020 16,970 19,680 | 110 1,170 | 5,000 55,950 | 8,393 9.047 | 3,919 26,285 103,593
UPR-100-N-24 13,150 - 16,970 20,540 810 1,590 | 5,000 58,060 8,709 9,388 4,067 - 27276 107,499
UPR-100-N-25 12,770 16,420 17,660 420 540 1 5,000 52,810 7,922 8,539 ] 3.699 |- 24810 97,779 |
UPR-100-N-26 12,850 |~ 16,420 18,140 810 740 | 5000 53,960 3,004 8,725 3,780 | 25,350 99,908
UPR-100-N-29 12,980 16,700 19,120 40 1,090 [ 5,000 54,930 3,240 §,882 3,848 25,506 101,704
UPR-100-N-30 | 13,350 | 17,520 23,020 2,000 2,470 | 5,000 63,360 9,504 10,245 4438 | 29,766 117,313
UPR-100-N-32 13,080 16970 [ 20,070 210 1,430 | 5,000 | 56,760 8,514 | 9,178 3,976 " 26,665 | 105,002
UPR-100-N-36 12,680 16,420 1 17,620 40 530 1 5000 52,290 7,844 8,435 ] 3,663 24,565 96,816
UPR-100-N-37 12,420 16,150 | . 17,030 40 120 | 5,000 | 50,760 | - 7.614 8,207 | 3,555 _ 23847 | 93 983
UPR-100-N-38 | 12,620 16,150 17,410 110 270 §° 5,000 51,360 | 7,734 8,337 3,611 1. 24,222 95465
UPR-100-N-39 12,880 16,420 18,480 110 | 740 | 5,000 | 53,630 . 2,045 8,671 3,756 25,195 99,297
UPR-100-N-40 13,710 18,890 31,310 4,690 4,170 1 5,000 Thi0 L 11,666 12,575 5,447 36,536 143,993 |
UPR-100-N-41 12,570 16,150 17,060 210 190 | 5.000 | 51,180 7677 8,273 ] 3,585 24,044 94,761
UPR-100-N-42 | 19,720 326,530 891,310 | 67,170 225,530 1 5,000 1,535,260 230,289 248,236 | 107,536 - 721,249 2,342 571
_ UPR-100-N-43 | 13,150 16,970 20226 | . 630 f 1,590 | 5,000 57,560 2,634 9,307 4,032 27,041 106,574
100-N-1 15,960 44,750 55,390 | 35810 16,420 | 5,000 173,330 26,000 28,026 12,141 81,429 320,925
100-N-3 14,740 23,520 42,640 19,710 11,100 { 3,000 116,710 ] 17,507 18,87} 8,175 | 54,820 ¥ 216,091
100-N-4 17,540 30,760 63,520 | 72,450 19,630 | 5,000 208,900 31,335 33,777 14,632 93,139 386,783
100-N-3 20,360 44,590 | 49,070 | 54,670 14,980 | 5,000 188,670 28,301 30,506 |- 13,215 _ BR635 349,327
100-N-6 12,420 16,150 17,030 110 ] i20 { 5,000 50,830 7,625 8,219 3,560 23,879 17 .- 94,113
100-N-12 12,300 16,150 | 17,030 | 40 110 | 5,000 50,630 7595 ] - 8186 3,546 23,785 93,743
100-N-13. 12,820 . 16,420 18,050. § 110 660 5,000 | 53,060 7,959 8,579 | 3,717 24,927 . 98,242
HO0-N-14 12,820 16,420 18,050 1i0 660 | 5,000 53,060 | 7,959 8,579 3,717 24,927 98,242
108-N-16 12,510 16,150 17,030 140 180 1 5000 | - 51010 7,652 8,248 3,573 23,964 94,446
. 100-N-17 12,490 16,1350 17,030 40 180 | - 5,000 50,890 7,634 8,228 3,565 23,908 94,224
100-N-18 12,410 | 16,150 17,030 40 120 | 5000 50,750 7,613 8,206 -3,555 23,842 93,965
100-N-19 12,500 16,150 17,030. 180 180 { 5,000 . 51,040 7,656 8,253 1. 3,575 23,978 94,502
100-N-22 13,510 17,790 23,700 4,370 2,790 { 5,000 67,660 10,149 | 10,940 4,739 31,786 125,274
100-N-23 12,310 16,150 ] 17,030 110 110 { 5,000 50,710 7,607 8,199 [~ 3557 | 73,823 93,891 |
100-N-24 13280 |~ 17,790 23,130 140 2,600 | 5000 62,080 9,312 10,638 4,348 29,165 114,943
100-N-25 13,170 16,970 21,010 210 1,670 | 5,000 58,630 8,795 9,480 | :4,107 | 27,544 108,555
100-N-26 12,940 16,700 { 19,040 110 . 1,080 | 35,000 | 54,870 £,231 8,872 1 3,843 1 - 25771 ] 101,593
100-N-27 . ; : i ;
100-N-29 13,470 | 18,340 25,570 670 3,640 | 5,000 70,690 10,604 11,430 4,951 33,209 130,884
100-N-30 13,470 18,340 29,570 | 670 . 3,540 1 5,000 | 70,690 10,604 11,430 4,951 33,209 130,884
- 100-N-31 } 13470 18,340 29,570 570 3,640 5,000 70,690 | 10,604 ! 11,430 4,951 33,209 |- 130,884
‘100-N-32 13,470 18,340 29,570 670 3,640 | - 5,000 70,690 10,604 11,430 | 4951 33,200 130,884
100-N-33 13,250 16,970 19,710 1,510 | 1,230 ] 5,000 57,670 8,651 9,325 4035 1 27,093 106,777
100-N-34 12,340 16,150 17,030 | 40 110 {5000 i 50,670 7,601 8,193 | .3,549 23,804 | 93,817
100-N-35 | 12,820 16,420 18,050 | 110 660 | 5,000 53,060 7,959 8,579 "3,717 24,927 58,242
100-N-36 12,550 16,150 17,030 | 250 180 5,000 51,160 7,674 ; 8,272 | ‘3583 24,034 94,724
100-N-37 15,130 36,250 | 29,610 | 14,910 5,510 1 5,000 106,410 15,962 17,205 | 7,453 49,990 197,021
100-N-38 13,470 18,340 | 29,570 670 3,640 | 5,000 70,600 { - 10,604 11,430 | 4,551 33,209 130,884
100-N-39 | 12,830 16,150 17,500 810 360 | 5,000 52,650 | 7,398 8513 | 3,688 24,734 97,483
100-N-47 15,130 36,250 . 29,610 14,910 | 3,510 1 5,000 | 106,410 15,962 17,205 | 7,453 49,550 | 197,021 |
120-N-3 13,350 17,750 | 23,620 | . 740 2,770 | 5000 | 63,270 © 9,491 10,230 4,432 29,724 | 117,146
124-N-2 13,510 33,550 20,750 | - 4,870 ] 2,790 | 5,000 - 80,910 12,137 13,082 3,667 1 38,011 149,307
124-N-3 13,510 33,990 20,750 4,870 2,790 | 5,000 ] 80,910 12,137 } 13,082 3,667 38,011 | 149,807
124-N-4 21,330 . 75,940 125,480 1 143,360 43,070 1 5,000 | 414,180 62,127 66,969 1 29,011 194,577 766,864
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August 2004 100-NR-1 and 100-NR-2 Operable Units

. Subtotal ] Direct Tot+-L,

Suboi Sub@? | Subos | Subis Sub20 | Sub2l wio | PM/CM |  Distribs G&A Chtgey C )

. B !

Site I $ b 8 § 5 $ PM/CM 15.00% 14.06% 5.34% 34% S
1286N-1 | 14,740 18,580 21,500 | 11,550 4530 | 5,000 75,900 11,385 12,272 | 5,316 35,657 140,531

130-N-1 ' ~ .

600-32_| 37,130 242,580 289,620 | 417,410 113,510 | 5000 | 1,105,250 | - 165,788 178,708 77,416 519,235 | . 3,046,397
- 60035 | 17,750 28,350 17,740 | 13,410 4,850 | 5,000 87,160 13,065 14,083 6,101 40,519 161,268
Pipeiines | $855,845 | 52,162,119 | 83,138,771 | 82,375,727 | $5,000 | 518,601,082 | $2,790,162 | $3,007,609 | $1302,899 | $85,735,506 | $34,440,348
Totals: 528,010,722 : $51,862,521

FalaN

u

.’/_h\».

S
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August 2004 100-NR-1 and 100-NR-2 Operable Units
1  TableGl2. 100-NR-1 CMS Modified CRCIA Ranger/Industrial Scenario Recalcnlate MCACES
2 with 15 Percent PMICM
. "Subtotal . Direct . )
B Subo1 Sub02 - - Sublg - Subls Bub20 | Sub2l | . wio PM/CM Distribs G&A Cntgey Total Cos
Site ID ) ) PM/CM 15.00% 14.06% | 5.34% 34% .

. UPR-100-N-1 14,020 19,710 28,920 7,080 5500 | 5,000 81,130 12,170 13,118 5,683 38,114 150,214
UPR-100-N-2 - ‘ . - - - - - -
UPR-100-N-3 - - - -1 - ' -
UPR-100-N-4 12,740 16,420 17,620 | 320 | 540 | 5000 53,640 7,896 ES11 | 3,687 24,730 1 57,464
UPR-H0-N-5 14,960 23,120 42,680 21,530 10,970 | 5,000 118,260 17,739 19,121 8,283 | 55,557 218,961
UPR-100-N-6 13,040 16,700 19,550 740 1,176 | 5,000 36,200 8,430 9,087 3,936 26,402 104,056
UPR-100-N-7. |- R - T - = .
UPRI00-N-8 12,610 16,150 17,450 | a0 270 | 5,000 51,520 7,728 2,330 3,600 24,204 95,301
UPR-1D0-N-5 12,980 16,700 19,040 1,610 RG0 | 5,000 | 56,190 8,429 2,085 3,936 26397 104,037

UPR-100-N-10 12,610 | 16,150 17,450 40 270 | 5,000 51,520 7,798 1. 8,330 3,600 | 24,204 95,391
UPR-100-N-11 12,640 16,150 17,100 1 - 600 270 | 5,000 51,760 7,764 2,360 | 3,625 24,316 95,335
UPR-100-N-12 - - - - - -
UPR-100-N-13 10,410 16,150 16,180 110 150 | 5,000 43,000 7,200 7,761 - 3362 1. 22,550 88873

[ UPR-100-N-14 12,620 16,150 17,450 40 270 § 5,000 51,530 7,730 8,332 | 3,609 24,208 95,400

UPR-100-N-15 ] - - ] - - - -
UPR-100-N-17 18,100 384,460 767,570 31,920 | 194,150 | 5000 ~1,301,200 195,180 210,391 | 01,142 611,260 2,409,203 -
UPR-100-N-18 12,930 16,700 15,080 140 | 1,090 | 5000 54990 | 8,240 %,891 | 3,852 | 25,834 101,815

1 UPR-100-N-19 13,030 16,700 19,470 | 350 1,170 | 5.000 55,720 8,358 | 5,009 | 3003 | - 26,177 103,167

UPR-180-N-20 12,950 16,700 19,080 210 1,090 | 5000 55,070 | 8,261 8,904 | 31,857 25,871 101,963
UPR-100-N-21 12,720 16,420 | 17,620 180 530 | 8,000 52470 7871 8,484 1675 24,650 | 97,149 |
UPR-100-N-22 12,590 16,700 19,080 180 1,090 | 5,000 55,040 8,256 5899 1 3,855 25,857 | . 101,908
UPR-100-N23 | _ 12,930 16,700 19,040 70 1,080 | 5,000 54,820 §223 | 8,364 3,840 35,754 101,501 |
UPR-100-N-24 13,110 16,970 20,190 770 | 1,516 | 5,000 57,550 8,633 9,305 4,031 27,036 | 106,555
UPR-100-N-25 12,770 16,420 | 17,660 420 540 | 5,000 52,810 7922 8,530 3,699 24,310 | 97,779
UPR-100-N-26 12,850 16,420 18,140 | 810 740 | 5,000 | 53,960 3,004 8,725 1 . 3,780 | . 25,350 | 96,008
UPR-100-N-29 12,920 16,700 18,600 | 40 1,000 | 5,000 34,350 8,153 8,788 3,807 25,533 166,630
UPR-100-N-30 13270 | 17,250~ 21,590 1,680 2,120 | 5,000 60,910 9,137 9,849 4,266 28,613 112,776
UPR-100-N-32 12,900 16,700 18,020 | 180 1,000 | 5,000 55,040 8,256 8,890 | . 3,855 25,857 . 101,908

* LIPR-100-N-36 12,680 16,420 17,620 1 40 530 | 5,000 52,290 7,844 8,455 - 3,663 24,565 96,816
UPR-100-N-37 12,420 16,150 17,030 40 20 {5,000 50,760 7,614 8,207 3,555 23 847 93,983
UPR-100-N-38 12,620 | 16,150 17,450 110 270 [ 5,000 51,560 7,734 8,337 | 3,611 24,222 95,465
TUPR-100-N-39 | 12,880 16.420° 18,480 110 740 § 5,000 § 53,630 3,045 8,671 | . 3,756 25,195 . 99297
UPR-100-N-40 | -~ 13,510 18,070, 73,040 3,120 3,140 | 3,000 66,780 10,017 10,798 4,678 31,373 § - 133,645
UPR-100-N-41 12,570 16,150 ~ 17,060 210 190 | 5,000 51.180 7,677 8275 | 3,585 24,044 94,761
UPR-100-N-42 19,720 336,530 | 801,310 | 67,170 225,530 ] 5,000 1,535,260 230,289 | 248,236 | - 107,536 721,249 2,842,571
UPR-106-N43 13,080 16,970 19,710 1 530 1,430 | 5,000 56,720 8,508 9,171 3,973 26,646 | - 105018 |

TO0-N-1 15,660 42,710 51,540 79,820 14,430 | 5,000 159,160 23,874 25,735 11,148 | 74,772 | 204,639 4
100-N-3 14,100 | 15,440 28450 | 11,830 5,170 | 5,000 83,990 | 12,599 13,580 5,883 | .- 39,458 155,500
100-N-4 17,450 30,760 63,520 72,450 19,630 | 5,000 208,510 31,322 33,762 14,626 " 98,097 386,617
100-N-5 20,360 44,550 49,070 54,670 14980 | 5,000 188,670 28,301 30,506 | 13215 | . 88,635 1. 349,327
100-N-6 12,420 | 16,150 - 17,030 110 120 5,000 50,830 7,625 8,219 | P 3,560 ) 23,879 04,113 |
100-N-12 | 12,300 | 16,150 17,030 40 116 | 5,000 50,630 | 7,595 8,186 3,546 | 23,785 53,743
100-N-13 12,820 16,420 18,050 | 110 660 {5,000 53,060 | . 7,959 8,579 3,717 | 24,927 08,742
100-N-14 12,820 16,420 ~ 18,050 116 660 | 5,000 53,060 7,959 85791 . 3,717 . 24927 98,242
100N-16 | 12,510 16,150 | . 17,030 140 180 | 5000 | 51,010 7,652 | 8,248 3,573 23,964 | 04,446
1009-17 12,450 16,150 1 - 17,000 40 180 | 5,000 50,890 7,634 8,228 3,565 23,908 - 04,234
100-N-18 12,410 16,150 17,030 40 | 120 | 5,000 50,750 7,613 8,206 |. 3,555 | - 23,342 93,065
100-N-19 12,500 16,150 _ 17.030 180 180 | 5,000 | 51,040 7,656 8253 | 3,575 23,978 94,302
160-N-22 | 13,510 17,730 ~ 23,700 4,870 2,790 | 5000 | . 67,660 | - 10,149 10,540 4,739 | 31,786 125,274
100-N-23 12,310 16,150 17,030 110 110 | 5,000 50,710 | 7,607 8,199 - 3,552 - 23,823 93,201
100-N-24 | 12,040 16,700 19,040 70 1,080 | - 5,000 54,830 8,225 8,865 | 3,841 _ 25,759 101,519
100-N-25 13,100 16,970 20,190 670 | - 1,510 | 5,000 57,440 2,616 9287 | . 4023 26,985 106,352
100N-26 12,940 16,700 ~19,040 110 1,080 | 5,000 54870 | 8231 3,872 3,843 | 25771 101,593
100-N-27 12,950 16,700 18,650 180 | 1,010 [ 5,000 | 54,530 8,180 8817 | - 3,820 1. 255618 | 100,964
100-N-29 i g 1 i . )
100-N-30 |
100-N-31
100-N-32 - ]
100-N-33 | 13250 16,970 19,710 1,510 | 1,230 | 5000 ] 57670 | 8,651 5325 1 4,039 27,093 106,777
100-N-34 | . 12,340 16,150 "17,030 | 40 [ 110 | 5,000 T 50,670 | 7,601 3,193 |- 3,549 | 33,504 | 93817
. 100-N-35 12,820 16,420 18,050 110 660 5,000 - 53,060 ] 7,959 8,579 3,717 | 24,927 98,242 |
100-N-36, [ 12,550 16,150 17,030 250 180 | 5000 i 51160 7,674 |. 8,272 3,583 24,034 94,724
1004-37 | 15,130 36,250 29,610 14,910 5,510 | 5,000 106,410 15,962 17,205 7,453 49,990 197,021
160-N-39 | 12.830 16,150 17,500 310 360 | 3,000 52,650 7,898 8513 | 3,688 24,734 | 97,483
B 100--47 15,130 36,250 29,610 14,516 5,510 | . 5,000 106410 | 15,962 17,205 1. 7,453 49,550 | 197,621
120-N-3 | - . 13,670 16,700 |- 19,540 420 Li70 | 5000 55,900 | 8,385 9038 1. 3915 26,261 103,500
124-N-2 | - ' 13,510 33,990 | . 20,750 4,870 2,750 | 5,000 80910 | . 12,137 13,082 1. 5,667 38,011 149,307
124-N-3 13,510 33,990 20,750 | 4,870 2,750 | 5,000 80,910 12,137 | 13,082 |. - 5667 | 38,011 125,807 |
124M-4 | 21,330 75,940 125480 | 143,360 | 43070 | 5000 | 414180 [ 62,127 66960 | 20011 194,577 766,864
128-N-1 | 14,740 18,580 21,500 | . 11,550 | 43530 | 5000 { - 75,000 11,385 12272 | 5316 35,657 |- 140,531
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Attachment 47 Appendix G.6

August 2004 100-NR-1 and 100-NR-2 Operable Units

: Subtotal Direct _ |

Sub01 Sub02 Sub08 Sub18 Sub20 Sub21 wio PM/CM Distribs G&A | Catgey Total;’ L

Site ID PM/CM 15.00% 14.06% 5.34% 34% ; J

-4
130-N-1 . - - - - - .
600-32 37,130 242,580 289,620 417,416 113,510 5,000 1,105,250 ) 165,788 178,708 77,416 519,235 2,046,397
600-35 17,750 28,350 17,740 13,410 § 4,850 - 5,000 87,100 13,065 14,083 6,101 40,919 161,268
Pipelines 855,845 2,162,199 3,138,771 2,375,727 5,000 18,601,162 2,790,174 3,007,622 1,302,904 8,738,633 34,440,496
Totals: 526,872,142 : $49,754,413
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August 2004 - 100-NR-1 and 100-NR-2 Operable Units
1 Table G1.3.  100-NR-1 CMS MCACES Input Parameters
. : ] Non- . Non- .
Depth of Depth of Top Top Contanvnated Contaminated Contarmimated Contaminated Bottom Bottom
Excavation Excavation Excavation Excavation Soil Sofl Soil Soil Area Area
Res Rec Length Width Res . Res Rec |. Rec Rec Res
_Site Naime (f) {8 {f) (ft) __ (bef) (beh) (hef) (bef) | (sq. £t} | (sq fi)
UPR_100-N-1 12.00 10.00 72.60 72.60 8,021 30,761 5,348 23017 1,340 1,340
UPR-100-N-2 15.00 - 62.90 62.90 4,813 28,787 320
UPR-100-N-3 15.00 94.1¢ 9410 | . 12,032 76,751 . j 2,411
UPR-100-N-4 6.00 6.00 T 23.80 2380 201 1,490 200 | 1,350 34 | 34
UPR-100-N-5 1500 10.00 93.80 ~ 92.80 28,877 | 64,287 | 14,43¢ 34,612 2,894 2,894
UPR-100-N-6_| 9.25 925 36.55 | 36.55 . 481 5,657 481 5,657 77l T
UPR-100-N-7 15.60 108.60 108.60 | 20,214 96,380 - 4,045
UPR-100-N-3 6.00 6.00 19.50 19.50 13 1,026 13 1,026 2 2
UPR-100-N-5 6.25 625 31,75 31,75 1,059 2,500 1,059 2,500 165 169
UPR-JOO-N-10 | . 6:00 6.00 19.30 19.50 13 1,026 13 [ 1,026 2 2
UPR-100-N-11 . 200 2.00 26.00 20.00 392 200 392 200 | 196 156
LPR-100-N-12 15.00 136.00 120.00 27,852 120375 ] 5,625
TPR-100-N-13 3.00 .00 13.20 13.20 ~ s3] 221 |- 53 - 221 i8 18
UPR-100-N-14 6.00 6.00 19.80 19.80 19 1,658 19 [ 1,058 El 3
UPR-100-N-17 64.00 64.00 —__210.90 210.50 | 21,350 1,282,248 21,390 1,282,248 337 357
UPR-100-N-18 11.25 11.25 3785 37.85 107 7336 107 | 7,336 i7 | 17
UPR-100-N-19 11.25 11.35 40325 1. 4095 | 267 8,375 267 8,375 42 42
UPR-100-N-20 10.25 1025 3535 35.35 134 5,342 132 5842 | 21 21
UFR-100-N-21 6.25 625 22.85 22.85 107 1457 | 107 | 1,457 17 17 |
UPR-100-N-22 11.25 11.25 | 38.35 38.35 134 7548 | . 134 . 7,548 21 21
UPR-100-N-23 11.25 1125 36.65 36.65 53 6,838 33 6,838 | 8 8
UPR-100-N-24 10.25 10.25 40.05 40.08 535 7,585 535 | T 1585 26 | 6
UPR-100-N-25 625 6.25 2525 25.25 267 1,738 267 1,738 12 42 ]
UPR-100-N-26 6.25 | 625 | . 2808 28.05 535 2,066 535 2,066 a6 | 86
UPR-100-N-29 11.00 10.00 34.50 34.50 13| 5,880 i 4461 | 2 2
UPR-100-N-30 | 11.00 10.00 47.90 47.90 1,337 11,843 1,114 9,580 222 222
UPR-100-N-32 11.25 10.00 | 3833 38.35 134 7,548 107 § 5,486 31 21
UPR-100-N-36 7.00  7.00 22.40 22.40 13 1,588 13 1,588 2 2
UPR-100-N-37 360 300 |~ 10.30 10.30 3 143 5] 143 2 2
UPR-100-N-39 9.00 9.00 30.60 _ 30,60 53 3,856 53 3,856 13. 13
TPR-100-N-40 12.00 | 1600 | 58380 3.80 3128 | - 19,881 2,086 13,959 520 520
UPR-100-N-41 4.00 T 400 | 1710 17.19 134 553 _ 134 553 26 26
UPR-100-N-42 | 65.00 | 6500 | . 22240 222.40 45,046 1,449,549 45,046 1,449,549 | 751 751
JPR-100-N-43 11.00 11.00 41,20 41.20 401 8,637 401 8637 | 67 67
160-N-1 15.00 10.00 145.00 85.00 24,000 80,750 20,000 | 45,000 4,000 4,000
100-N-3 17.50 17.50 85.00 | _ 85.00 15,840 53,038 15,840 | 53,938 1,056 | 1,056
100-N-4 6.00 600 | 113.00 95.00 _ 48,600 10,638 48,600 10,638 |~ 8,100 | 8,100 |
100-N-5 200 200 | 14100 141.00 36,664 1,652 36,664 | 1,652 18,235 18,225 |
100-N-6 1.00 1.00 | 7 030 10.30 53 26 53 26 | 53 53
100-N-12 | 100 1.00 T 5.60 5.60 1 71 - 2 7 12 7 ik
100-N-13 8.0 3.00 28.20 | 28.20 34 2943 54 2543 18 18
" 100-N-14 2.00 8.00 2820 28.20 54 | 2,943 i 54 | 2,943 | 18] 18
100-N-16 3,00 3.00 | 1450 | 14.50 90 317 g 317 | 30 1 30
100-N-17 3.00 3.00 13.20 13.20 18 | 257 18 257 18 18
100-N-18 2.00 - 2.00 10.20 10.20 18 | 100 | 18 100 | 18 18
100-N-19 | 1.00 100 | 13.40 13.40 108 | 35 108 35 108 108
100-N-22 | 10.00 10.00 | 49,00 49.00 3249 | . 10,061 3249 | 10,061 | 361 361
100-N-23 1.00 | 1.00 : 5.7 5.70 53 12 53 1 ‘ 12 | 7 7
100-N-24_ 15.00 10.00 | . 48.00 | 48,00 6 | - 15,570 45 4,945 R 9
100-N-25 11.00 10,00 . 42.40 42.40 535 5,178 - 446 7,262 ] 88 88
100-N-26 10:00 10.00 33.00 33,00 53 1 4,945 53 4,545 | S 5
10D-N-25 3500 ] j 54,40 54.40 _ 446 20,729 ] &
100-N-30 15.00 _ 54.40 5440 | 446 | 20,729 38,
100-N-31_| 15.00 5440 {- 5440 | 46 [ 20,725 ' ] ) ' 88
100-N-32 15:00 ' 54.40 54.40 446 | - 20,729 38
100-N-33 400 | 4.00 43.60 43.60 999 4,768 999 4,768 559 | 999
100-N-34 | 1.00 100 6.40 6.30 1l 14 11 TN TN 11
100-N-35 - 3.00 .00 28.20 2820 _ s3] . 25943 53 { 2,943 1% 18
100-N-36 1.00 1,00 1500 1500 | 144 . 40 144 40 | 144 1 144
100-N-37 1.00 1.00 —_103.00 103.00 | 10,000 304 10,000 ‘ a4 | 10,000 10,000
100-N-28 15.00" | § 54.40 5440 . 446 20,729 ] B 88
100-N-39 1.00 1.00 26.10 | 26.10 535 ) 72 - 535 73 534 534
100-N-47 1.00 1.00 - 103.00 | 103.00 | 10,000 304 10,000 304 10,000 | - 10,000
120-N-3 14.00 | 10.00 49.30 | 4930 481 . 15,535 267 1 6456 | 53 - 53
124-N-2 10.00 10.00 4900 49.60 3240 | - 10,061 3,949 | - 10,061 | 361 361
124 N-3 10.00 1000 | 49.00 | 45.00 3249 | 10,061 3349 | 10,061 | 3611 361 |
124-N-4 §.33 833 [ 120,95 188.95 96,164 76,606 | 96,164 | . 76,606 5,744 | 15,744 |
128-N-1 1.00 1.00 91.00 91.00 | 7,744 268 7,744 268 7,744 7,744

600-32 2.00 260 380.00 380.00 ‘280,000 4,520 280,000. | 4,520 139,876 129,878
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Class 1 Modification
August 2004 100-NR-1 and 100-NR-2 Operable Units
) Non- Non- y
Depth of Depthof Top Top | Contaminated | Contaminated | Contaminated | Contaminated Bottom §{ “Bottof
Excavation Excavation Excavation Excavation Seil | Soil Soil Soil Area : /
- Res Rec Length Width Res Res ~ Rec Reo Rec | Res )
Site Name (f) (fty (ft)y (ft)y (ocf) {bef) " {(bch {bef) (sq. ft} | 53 _
600-35° 1.00 1.00 938.00 58.00 9,000 289 9,000 289 | 9,025 9,025
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August 2004 100-NR-1 and 100-NR-2 Operable Units

Table G1.4.  Ex Situ Bioremediation Costs from RACER Model -

Waste Site ' Volume - Unit Cost Cost
| acyy (LCY) 0
“UPR-100-N-18 5 359,39 | 1,797
UPR-100-N-19 11 35939 3953
- UPR-100-N-20 6 | 3%939) 2,156
- UPR-100-N-21 5 © 35939 | 1,797
UPR-100-N-22 6 | 359.39 2,156
UPR-100-N-23 2. 359.39 719
UPR-100-N-24 | 23 . 359.39 8,266 |
UPR-100-N-36 | 1 359.39 | 359
UPR-100-N43 | 17 35939 1 6,110 |
100-N-3 562 N/A 64335
100-N-12 - 1 35939 359
100-N-35 | 2 359.39 it
100-N-36 6 359.39 2,156
124-N-2 - 138 N/A | 38,649

Attachment 47 . Appendix G.9



Class 1 Modification

August 2004

Table G1.5. 100-NR-1 CMS Summary

WA7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

of Ex Situ Bioremediation Costs

Subtotal

Attachment 47.Appendix G.10

: Direct Total
Sub01 Sub02 Sub08 | Subl8 | Sub20 | Sub2l w/o PM/CM | Distribs G&A Cntgey Cost
Site ID ) ‘ PM/CM 15.00% 14.06% 5.34% 34%
UPR-100-N-18 | 13,070 | 16,970 | 20,060 1,430 5,600 56,530 8,480 9,140 3,960 | 26,557 | 104,667
XSITU-BIO | 1,797 270 to291) 126 844 . 3,328
Total | 13,070 | 16,970 | 20,060 - 1,430 5000 V58,327 8,749 | = 9431 4,086 | 27402 | 107,995
UPR-100-N-19 { 13,140 | 16,970 § 20,180 1,510 5,000 56,800 85201 - 9,184 3979 | 26,684 | 105,167
XSITU-BIO 3,953 593 639 277 1,857 . 7,319
Total 13,140 16,970 20,180 | - 1,510 5,000 60,753 9,113 9,823 4,256 28,541 112,486 -
UPR-100-N-20 [ 13,000 |. 16,700 | 19,120 1,050 5,000 54,910 8,237 ¢ 8,878 3,846 | 25,796 | 101,667
XSITU-BIO . 2,156 . 323 349 | - 151 1,013 3,992 |
Total 13,000 16,700 19,120 - 1,090 5000 ¢ 57,066 8,560 9,227 3,997 26,809 | 105,660
UPR-100-N-21 12,730 16,420 | 17,620 530 5,000 52,300 7,845 8.456 3,663 24,570 96,835
XSITU-BIC ) 1,797 270 291 126 844 3,328 |
~Total | 12,730 | 16,420 | 17,620 - 530 3,000 54,097 8,115 8,747 | 3,780 { 25414 1 100,163
UPR-100-N-22 [ 13,080 | 16,970 [ 20,070 1,430 5000 | 56,550 8,483 9,144 3,961 | 26,567 | 104,704
XSITU-BIO 2,156 ] 323 349 151 1,013 3,062
Total | 13,080 | 16,970 | 20,070 {- - 1,430 5,000 58,706 8,806 9,493 4,112 | 27,580 | 108,696
UPR-100-N-23 ! 13,020 | 16,970 | 19,680 1,170 5,000 55,840 8,376 9,029 3911 | 26,233 | 103,389
XSITU-BIO : 719 108 116 50 338 1,330
Total 13,020 16,970 19,680 | - 1,170 5,000 56,559 | - 8,484 | 9,145 3,961 26,571 104,720
UPR-100-N-24 { 13,150 16,970 20,540 1,590 5,000 57,250 8,588 9,257 4,010 26,895 106,000
XSITU-BIO : ) ;- 8,266 1,240 1,337 379 3,883 15,305
Total 13,150 16,970 | 20,540 - 1,590 | 5,000 65,516 9,827 10,594 4,580 30,779 121,305
UPR-100-N-36 12,680 16,420 17,620 530 5,000 52,250 7,838 8,448 3,660 24,547 96,742
XSITU-BIO . 359 54 58 25 169 664
Total | 12,680 16,420 17,620 - 530 5,000 52,609 | 7,891 8,506 3,685 24,715 97,407
UPR-100-N-43 { 13,150 | 16,970 | 20,220 1,590 5,000 56,930 | 8,540 9,205 3988 | 26,745 | 105,407 .
XSITU-BIO |- L 6,110 916 | . 988 428 2,870 11,312 )
Total { 13,150 | 16,970 | 20,220 - 1,590 | 35,000 63,040 9,456 10,193 4416 | 29,615 [ 116,720 —
100-N-3 | 15,030 | 27,260 | 52230 14,320 5,000 | 113,840 17,076 18,407 7,974 | 53,481 ) 210,777
XSITU-BIO 64,335 9,650 10,402 4,506 | 30,224 | 115,117
Total 15,030 27,260 52,230 - 14,320 5,000 178,175 26,726 28,809 12,480 83,705 329,894
100-N-12 12,300 16,150 17,030 110 5,000 50,590 7,589 g,180 | 3,544 1 23,767 93,669
XSITUBIO |~ 359 54 58 25 169 665
~ Total | 12,300 } 16,150 | 17,030 - 110 5000 | 50,949 7,643 8,238 3,569 | 23,935 94,333
100-N-35 | 12,820 | 16420 | 18,050 660 5,000 52,950 7,943 8,561 3,709 | 24,875 98,038 |
- XSITU-BIO . 719 108 116 50 338 1,330
Total | 12,820 | 16420 | 18,050 - - 660 5,000 53,669 8,050 8,677 3,759 | 25,213 99,369
100-N-36 | 12,550 | 16,150 | 17,030 180 5,000 50,910 7,637 8,232 3,566 | 23,917 94,261
XSITU-BIO 2,156 323 349 151 1,013 3,992
Total .| 12,550 | 16,150 | 17,030 | - 180 5,000 53,066 7,960 8,581 3,717 | 24,930 98,253,
124.N-2{ 13,510 33,990 | 20,750 2,790 5,000 76,040 11,406 12,295 5,326 35,723 140,790
XSITU-BIO 38,649 53,797 6,249 2,707 18,157 71,559
Total | 13,510 | 33,990 [ 20,750 - 2,790 5,000 { 114,689 17,203 18,544 2,033 1 53,880 § 212349
i /"\\
A




Class 1 Modification B T T LS RS WAT890008967, Attachment 47
August 2004 : 100-NR-1 and 100-NR-2 Operable Units

Table G1.6. 100-NR-1 CMS Modified CRCTA Ranger/lndustrial Scenario Summary of Capping

Costs _ :
" Area 1 - Subtotal Direct Total
%of Sub01 Sob02 Suh0B Sul20 Sub21 wio 1 PM/ACM _ Distribs G&A. Lntgey Cost
Site ID “Tatal ) PM/CM - 15.00% 14.06% 5.34% 34%
Unit#1Cap#1 242 000 6918 211,765 193,308 18,236 672,227

UPR-100:N-I10 | 14.79% 35,792 1,023 31,320 | 28,590 2,697 99,422 14,913 16,076 6,964 | 46,708 134,083
UPR-100-N-39 | 85.21% 206,208 5,895 180,445 164,718 15,539 572,805 B5.921 92,617 40,122 269,098 | 1,060,561 |

242,000 5,918 211,765 | 193,308 18,236 672,227 | 100,834 | 108,692 47,086 315,805 1,244,644

Unit#1Capi#2 242,108 6,918 217465 193,500 18,250 678,241
UPR-100-N-29 0.92% 2,22%T 64 2,001 1,780 163 6,240 936 ] : 1,009 437 2,931 11,553
UPR-100-N-30 | 90.46% 219,011 6,258 196,719 175,040 16,509 613,537 92,031 99,203 42,975 288,233 1,135,978
UPR-100-N-32 8.62% 20,870 596 18,745 16,680 | 1573 58,464 8,770 9,453 4,005 27,466 108,248

242,108 6,918 217,465 193,500 18,250 678,241 | 101,736. : 109,665 47,507 318,631 1,255,779

Uni#d4Cap#i 280,633 | 130,066 | 2,688,254 198,830 21,697 | 3,319,485 )
UPR-100-N-4 0.18% 565 234 4,839 358 39 5,975 BIG 966 419 2,807 11,063
UPR-100-N-5 | 15.39% 43,190 20,017 413,722 | 30,600 3,339 10,865 | 76,630 82,602 35,783 240,001 | 945,386

UPR-100-N-6 0.41% 1,151 533 11,022 815 89 13,610 2,041 2,200 953 6,394 25,199

UPR-100-N-8 0.01% 28 { - 13 269 20 2 332 50 54 A 23 156 6135 |

UPR-100-N-25 0.23% 645 299 6,183 457 50 7,635 1,145 1.234 . 335 . - 3,587 14,136 '
160-N-26 0.05% 140 .65 1,344 93 Y 1,660 249 268 116 780 | 3,073 |

124-N-4 | 83.73% 234978 | 108,904 | 2,250,875 | . 166480 18,167 | 2,779,405 | 416911 | 449402 | 194,681 | 1,305,736 5,146,134

280,632 | 130,066 | 2,688,254 | 198,830 21,697 | 3,319,485 497,523 536,728 | 232,511 | 1,559,460 6,146,106

Unit#4Capi2 242,502 8,302 231,375 . 193,288 18,307 693,774 _
UPR-100-N-9 .| 95.26% 238,282 8,158 227,349 189,925 17,988 681,702 102,255 [ 110,224 47,749 320,257 1,262,188
UPR-100-N-14 1.74% 4,220 144 4,026 |° 3,363 319 | - 12072 1,8:1! | 1,952 ;846 5,671 22,351

242,502 3,302 . 231,375 193,288- 18,307 693,774 104,066 | 112,176 43,595 . 325,923 1,284,539

Unit#4Cap#3 : 242,195 6,918 211,877 193,306 18,279 672,575
UPR-100-N-13 | 16.94% 41,028 L172 35,892 32,746 3,096 113,934 17,090 18,422 . 7.980 | 53,325 210,952
UPR-H0-N-26 | 83.06% 201,167 5,746 | . 175,985 160,560 15,183 | - 538,641 | 83,796 1 - 90,327 39,130 262,444 1,034,337

242,195 6,918 S 1,877 183,306 18,279 672,375 100,386 108,749 47,110 315,968 1,245,289
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Class 1 Modification _ g WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units

Table G1.7. .100-NR-1 CMS Modified CRCIA Ranger/Industrial Scenario Summary of Cappmg

Costs
Site Name Remove/Dispose Capping S In Situ_
: olidification
CAPI1-1 | _ _ ' .
UPR-100-N-10 ' 95,391 653,884} 157,016
{UPR-100-N-39 99,297 3,767,236 415,600
Subtotal] . 194,688] 4,421,120 - 572,616
CAP1-2 ‘ * C ,
' [UPR-100-N-29 100,630 41,563 158,467
UPR-100-N-30 ' 112,776 4,086,761 349,849
UPR-100-N-32 101,908 389,430 173,568}
Subtotal . 315,314 4,517,754 681,884}
CAP4-1 _ _
|UPR-100-N-4 _ 97,464/ - 83,646| 192,295
UPR-100-N-5 . 218,961 7,151,720 651,238
UPR-100-N-6 104,056| 190,527 217,955
UPR-100-N-8 95,391 4,647 - 157,016
- [UPR-100-N-25 97,779 106,881} - 202,532
100-N-26 ' - 101,593] 23,235 163,047
{124-N-4 766,864 38,909,260 1,388,214
Subtotal 11,482,108 46,469,916 2,972,297
CAP4-2 | ' |
" [UPR-100-N-9 | 104,307 4,672,424 345,617
UPR-100-N-14 _ 95409 82,740 158,496
Subtotal 199,716 4,755,164] 504,113
CAP4-3 E o e
{UPR-100-N-13 o 88,873 749,331 - 181,321
- JUPR-100-N-26 ' 99,908 3,674,112] 0 252,221
j Subtotal . 188,781 4,423,443 433,542
Miscellaneous In Situ Solidification '
UPR-100-N-1 150,214 _ . 386,077
UPR-100-N-11 . 95,835 - 345,010
100-N-13 98,242 \ 1 340414
{100-N-14 98,242 - 340,414
_ Subtotal| 442,533 : 1,411,915
Total for Capping 2380,607] 64,587,397
and Remove/Dispose
- {Total for In Situ : .
" [Solidification and 2,823,140 6,576,367
Remove/D:spose
 Costs based on the modified CRCIA ranger/mdusmal exposure scenario

' NA-Not Applicable
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Class 1 Modiﬁcation S T WA7890008967, Attachment 47
August 2004 ' _ 100-NR-1 and 100-NR-2 Operable Units

Table G1.8.  100-NR-1 CMS In Situ Bioremediation

Total . . ‘ .
Site Time Direct '_1“_0131
Volume | Frame Ta'sk. PM/CM { Distribs {.. G&A | Contingency | Cost
Site ID (bcy) | Years | Subtotals | 15.00% | 14.06% | 5.34% 34% 1
UPR-100-N-17 | _ .
Site Restoration | 1,170 1,170 176 189 821 550 | 3,336 |
Construction | 77,100 | 77,100 | 11565 | 12466 | 5400 | 36221 | Capital | 219,852
RACERO & M Cost | 23,644 | 1500 | 354,660 | 53,199 | 357345 | 24,842 166,616 | O&M { 680,321
Total $432,930 | $64,940 | $70,000 | $30324 |  $203,386 1 §903,510
UPR-100-N-42 | ' :
Site Restoration { 2,190 2,190 329 354 153 1,029 | 16,245
Construction | 78,365 78,365 | 11,755 | 12,671 | 5489 36,815 | Capital | 223460
RACERO & M Cost | 23,644 | 15.00 | 354,660 { 53,199 | 57345 | 24842 | 166616 | o&m | 680321 |
Total | | 8435215 | $65,282 | $70,370 | $30,484 | $204,460 $910,026
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Class 1 Modification

WA7890008967, Attachment 47

Aungust 2004 100-NR-1 and 100-NR-2 Operable Units
Table G1.9.  100-NR-1/2 CMS In Situ Solidification
Total Fixed | Variable
Site Unit Unit | Total
) Direct
Volume Cost Cost PM/CM ¢ Distribs G&A | Contingency Cost
SieID | (boy) foey ™ 1500% | 1406% |  534% 34% g
UPR-ID!]-N-I(I"ec) ) 4963 16835 24320 'RACER Model Run
RACER Fixed Cost 83,550 ' : 12,533 13,509 5,852 39,251 | Capital 154,695
RACER Varizble Cost | 120,699 18,105 19,516 8,454 56,703 O&M 223,477
Soil Cover Cost 4,269 640 690 - 299 2,006 Cover. 7.905
204,249 - 31,278 ) 33,715 14,606 97,960 386,077
UPR-100-N-5(rec) 8926 16835 24320 UPR-100-N-1(rec) Unit cost | )
RACER Fixed Cost 83,550 | . 12,533. 13,509 5852 39,251 | Capital 154,695
RACER Variable Cost | 217,078 32,562 35,099 ]_5;205 101,981 O&M 401,926
Soil Cover Cost 9,385 1,408 1,518 657 4,409 Cover 17,377
310,014 - 46,502 50,126 21,715 145,641 573,998
"UPR-100-N-30(rec) 822 1,01285 1,26746 RACER Model Run
Fixed Cost 83,256 12,488 13,462 - 5,832 39,1 13 Capital 154,150
Variable Cost .104, 185 15,628 16,846 | 7,298 48,945 O&M 192,901
Soil Cover Cost |- 1,511 227 {244 106 710t Cover 2,798
187441 - 28,343 30,552 13,235 28,768 - 3;49,849
UPR-100-N-6(rec) . 204 1,01285 1,26746 UPR-100-N-30(rec} Unit cost
Fixed Cost . 83,256 12,488 13,462 5,832 39,113 | Capital 154,150
Variable Cost 33,461 5,019 5,410 2,344 15,720 Q&M 61,954
Soil Cover Cost 1,060 150 162 70 470 Cover 1,851
' 116,717 - 17,657 | 19,034 | 8245 55,302 217,955
UPR-100-N-32(rec) 78 1,01285 1,26746 | UPk—lOO-N—BB(rec} Uit cost .
Fixed Cost 83,256 . 12,488 13,462 5,832 39,113 .1 Capital 154,150
Warigble Cost 5,886 1,483 1,598 692 - 4,644 O&M 18,304
Soil Cover Cost 601 90 . 87 42 282 Cover 1,113
03,142 - 14061 | 15157 | 63566 44 040 1 173,568
160-N-26(rec) 3% | 1,01285 | 126746 | UPR-100-N-30(rec) Unit cost
Fixed Cost 83,256 12,488 13,462 5,832 39,113 | Capital 154,150
Variable Cost 4,183 627 676 293 1,965 0&M 7,744
Soil Cover Cost 622 o3 101 44 202 Cover 1,152
87,439 = 13,209 14,239 6,168 ‘41,370 163,047
LPR-100-N-9(rec) .30 2,12834 2,61148 RACER Mode] Run
RACER Fixed Cost 83,218 12,483 13,456 5,829 39,095 | Capital 154,080
RACER Varisble Cost | 102,108 15316 | 16510 ] 7,152 47970 | O&M'| 189,057
Soil Cover Cost 1,339 201 217 94 629 | Cover | 2,480
185,327 - 28,000 30,182 13,075 87,694 345,617
UPR-100-N-4{fec) 96 | 2,12834 | 2,61148 | UPR-100-N-O(rec) Unit cost
Fixed Cost 83,218 12,483 13,456 5,829 39,095 | Capital 154,080
" Variable Cost 19,847 2,977 3,209 1,390 9,324 O&M 36,748
Soil Cover Cost 792 119. “128 . 55 ] 372 Cover | 1,467
103,065 - 15,579 16,793 48,791 192,295

1,375
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Class 1 Modification - WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units
Total Fixed | Variable ‘
Site Unit Unit Total -
. Direct :
Volume Cost Cost PM/CM | Distribs G&A | Contingency Cost
Site ID {bey) Jbey Jbey 1500% | 1406% | . 534% 34% 8
UPR-100-N-8{rec) 04 | 212334 | 261148 UPR-100-N-9(rec) Urit cost _
FixedCost | 83,218 ' 12483 | 13456 | 5820 39,005 | Capital | 154,080
Variable Cost |~ 1,045 157 169 73 491 | oM} 1,934
Soil Cover Cost 541 81 87 | 38 254 | Cover 1,002
[ 84263 - 12,721 | 13712 | 5940 39,840 157,016
UPR-100-N-10(rec) 04 | 212834 | 2,61148 UPR-100-N-9(rec)Unit cost .
FixedCost | 83218 12483 1 13436 | s 39,005 | Capital | 154,080
Vatiable Cost | 1,045 BT 169 7 491 | 0&M 1,934
Soil Cover Cost 541 81 87 38 254 ‘ Cover‘ 1Lo0m
84,263 - 12,721 § 13712 |- 5840 19,840 157,016
UPR-100-N-14¢rec) 07 | 2,12834 | 2,61348 |  UPR-100-N-S{rec) Unit cost
Fixed Cost | 83.218 12,483 | 13456 | 5329 39,005 | Capital | 154,080
Variable Cost | 1,828 274 296 128 g9 | o&aM 3385
Soil Cover Cost 557 84 90 39 262 | Cover 1,031
85,046 - 12240 | 13,841 | 5996 40215 158,496
UPR-100-N-25(rec) 97 | 2,12834 | 2,61148 |  UPR-100-N-9{rec) Unit cost
Capital Cost | 83,218 12,483 | 13456 | 5,329 39,095 | Capital | 154,080
Fixed Cost | 25,331 ©3800 | 4096 | 1,774 11,900 | ©&M 46,902
Variable Cost 437 126 133 59 | 393 | Cover 1,550
Soil Cover Cost | 108,549 - 16,408 | 17,687 | 7,662 | 51,389 202,532
UPR-100-N-26(ree) 199 | 2,12834 | 2,61148 UPR-100-N-8(rec) Unit cost
Fixed Cost | 83,218 | 12,483 | 13456 | 5829 39,095 | Capital | 154,080
Variable Cost | 51,969 7795 | 8403 | 3,640 24414 | O&M 96221
Soil Cover Cost 1,037 156 168 73 487 | Cover |~ 1920
135,187 - 20434 | 2206 | 954 63,996 252,221
UPR-100-N-29(ree) 07 | 212834 | 2,61148 UPR-100-N-9{rec) Unit cost
RACER Fixed Cost | 83,218 12,483 | 13456 | 5829 | 39,095 | Capital | 154,080
RACER Variable Cost 1,828 274 296 128 859 |. O&M 3,385
Soil Cover Cost 541 81 87 33 254 | Cover 1,002
85,587 - 12,338 | 13,839 | 5995 40,208 158,467
UPR-100-N-11(rec) 145 | 573869 | 701372 RACERModeIRmm
RACER Fixed Cost | 83,211 12482 | 13454 | 5,528 39,002 | Capital | 154,067
RACER Variable Cost | 101,699 15,255 | 16444 | 7,123 47717 | oaM | 18208
Soil Cover Cost 1,428 214 231 100 671 Cover 2?645
186,338 - ‘77051 | 30,120 | 13,052 87,540 345,010
UPR-100-N-13{rec) 2 5, 73869 701372 UPR-100-N-11(rec) Unit cost .
Fixed Cost | 83211 12,482 | 13454 | 5,828 39,002 | Capitai | 154,067
Variable Cost | 14,027 2104 | 2,268 983 6500 | O&M 25972
Soil Cover Cost 692 104 112 43 325 | cover | 1,282
97,931 - 14,690 | 15834 | 6,359 46,007 181,321
UPR-100-N-39(réc) 198 | 573860 | 701572 | UPR-100-N-11(roc) Unit cost | _
Fixed Cost | 83,211 12,482 | 13454 |- 5,828 39,002 | Capital { 134,067
Variable Cost | 138,872 - 20,831 | 22454 |. 9,727 65241 | O&M | 257,124
Soil Cover Cost 2,381 357 385 167 1,119 1 Cover 4,400
1 224,464 - 33,670 | 36204 | 1572 105,451
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Class 1 Modification WA7890008967, Attachment 47

August 2004 100-NR-1 and 100-NR-2 Operable Units
Total Fixed ] Variable
Site Unit Unit Total
Direet g
Volume Cost Cost PMICM Dis_trihs G&A | Contingency Cost
siteld | @ey) Aoy /ooy 1500% | 1406% | 534%. 4% $
124-Ned(rec) | 48573 4380 10416 " RACER Model Run | _
RACER Fixed Cost | 212,729 31909 |- 34,396 | 14,900 99,938 | ‘Capital | 393,373
RACER Variable Cost | 505,941 | 75,801 | 81,806 | 35438 | 237,686 [ O&M | 936762
Soil Cover Cost | 31,098 4665 | so08 | 2178 14,610 | Cover | 57,5m
749,768 : - 112465 | 121,230 | 52,517 352,233 1,388,214
100-N-Td(rec) 53 | 1529528 | 19,26296 RACER Model Rt |
RACER Fixed Cost | 81,065 : ' 12,160 | 13,107 | 5678 38,083 | Capital | 150,004
RACER Varisble Cost | 102,009 15315 | 16508 | 7,151 47965 | O&M | 189,039
Sail Caver Cost_ 692 | : 104 112 43 . 325 Cover 1.282
183,164 ' . 27,578 | 29,728 | 12878 86,374 340,414
100-N-13(rec) 53| 1529528 | 19,26396 100-N~14(rec) Unit cost _
Fixed Cost | 81,065 12,160 | 13,107 | 5678 38,083 | Capital | 150,094
Varisble Cost | 102,009 _ ‘ 15315 | 16,508 | 7151 47965 | O&M | - 189,039
Soil Cover Cost 692 - to4 | 112 48 | 325 | cover 1,282
183,164 - 27,578 | 29728 | 12878 | 7 86374 340,414
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Class 1 Modification WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units
TableG1.10.  100-N-46 Underground Fuel Storage Tank at HGP
' 1 Home | S/C B&O | Total
Equipment | Materials | Labor S/C Subtotal | Field Distribs Off. Fee Tax Bid
Item Description | - Direct 26.0% 3.0% 4.0% 0.47%
Pre-Construction. ERC Activities i
Activities - 124 14,233 - 1 . 14,358 | Include DD&GEA) 14,358
Prepare Site/ . 1 . i
Mobilize 848 216 3,029 - 4,092 1,064 | 155 212 26 5,549
Removal Action 2,004 486 2,292 12,247 | 17,030 4,428 644 884 | 108 | 23,093
Restore Site’ 749 - 347 84 1,181 307 45 61 | 7 1,602
. Tank Disposal 437 - 1,201 - 1,638 436 62 ] 85 10 2,221
"~ Removal ERC Activities ' '
Activity {Include
Closeout - - 1,920 | - 1,920 DD&G&A) 1 1,920
Subtotais: $4,038 $826 | 523,023 | $12,332 § 340,218 6,225 905 _1_,243 152 { $48,743

Pre-Construction and Close out are preformed with ERC Labor
Removal and site restoration work performed with Subcontractor (Building Trades)

Labor.

Sample Analysis costs: Average ERC Cost for FY97 (Quanterra) (Inter office Memo

Jan 15, 1997)

ERC Direct Distribs @18.09%

5,873
(excludes ERC iabor)
* ERC G&A @4.04 1,549
(excludes ERC labor)
TOTAL: 56,165
Contingency @ 34% 19,056
75,261
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Class 1 Modification

August 2004

WA7890008967, Attachment 47

100-NR-1 and 100-NR-2 Operable Units

Table G1.11. Rivershore Site Residential Scenario Remove/Dispose Summary

Field Home :
Equipment | Materials | Labor S/C-. | Subtotal ] Distribs Office S/CFee | B&O Tax | Total Bid
{tem Description : Direct 26.00% 3.00% 4.00% 0.47%
Grout Wells - 49 450 - 499 130 19 26 3 676
Excavate Site 107,489 02,704 | 285981 [ 577,095 | 1,063,359 | 276,473 40,195 55,201 6,746 1,441,974
Res_toxe Site 197,503 266,706 113,099 | 42,830 620,137 161,236 23,441 32,193 3,934 840,941
Support Facilities - - - -1 133,920 7 133,920 34,319 5,062 6,952 850 181,603
Mobilization/'Demobilization | 29,914 4,502 136,783 | - 171,199 44,512 | 6471 8,887 1,086 232,155
Subtotals: | 334,905 364,052 516,312 { 753,844 { 1,989,114 | 517,170 | 75,183 103,259 12,618 1 2,697,349
Bond . 25,962
Total Subcontractor Cost SUBTOTAL: . 2,723,311
PM/CM @15% 408,497
SUBTOTAL: 3,131,808
Haul to ERDF and Disposal 3,447,990
SUBTQTAL: 6,579,798
Assumptions: : - :
All excavation will take place above the water table. Directdistribs@18.09% 1,190,285
Backfill material consists of clean natural fill material from the 100 BC Area. )
Riprap material above the water line is placed with a backhoe. G&A@4.04% 313,911
Rip-rapmaterialwasassumedtoincludedfeetof+ 2 finmteriatrestingon2feetof] 2" minusmaterial. :
Existing wells will be gronted closed. TOTAL: 8,083,995
Two new monitoting wells wiil be established through the clean cover material.
Contractor markups are faken from the 300 FFFPE. : . Contingency@34% 2,748,558
PM/CM was included as 15% of the project direct costs to be comparzble to the other estimates in the CMS.
- TOTAL: 10,832,553 _

Attachment 47 Appendix G.18
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Class 1 Modification - , WA7890008967, Attachment 47
August 2004 _ o - 100-NR-1 and 100-NR-2 Operable Units

Table G1.12. Rivershore Site Modified CRCIA Ranger/Industrial Scenario Remove/Dispose Net
Present Value _

Calculation of Net Present Value annually escalated at 3.2 % per year and discounted at 10 % (7 % plus
3.2 %) per year for 300 years. The 3.2% is published by DOE and is an average for 300 years, and the
7% Discount Rate was obtained from the EPA Hotline (800) 424-9346. The first year is not escalated or
discounted.

The cash flow is made up of the following:

100 NR1 & NR2 CMS RIVERSHORE SITE RECREATIONAL SCENARIO: REMOVE/DISPOSE
ALTERNATIVE WORK MUST BE REPEATED EVERY 20 YEARS

Rate Compouvnding Value Total Net
Discount Rate % (EPA) for 300 Yrs ' % 1oz Present Worth
Tnflation Rate % (DOE) for 300 Yrs % 1032 13,325,126
Compounded Compounded Commpounded Net Present
Yrof ' Cash Flow Escakation Escalated - @ Discount Rate Discountéd
) Total 197§ ot - Costs Eactor - Worth
Starfup Capital Costs N :
i $9,738,935 39,732,935 £9,738,935 1000 $9,738,035 100 $9,738,93500
2 ‘ 1032 110
3 1065 121
4 1089 134
5 _ 1134 147
6 17 163
7 1208 aw
8 1247 ) 197
9 1287 : 217
10 : : 1328 240
1 ' 1370 264
12 : 1414 201
13 o 1459 321
4 : 1506 ‘ © 353
15 1554 390
16 1604 429
17 1655 473
18 1708 : 521
19 : : 1763 574
20 ' 1819 633
n $9,738,935 £9,738,935 £9,738,935 1878 $18,285,440 B98 - $2,621,03924
by 1938 769
23 - : 2000 847
24 ‘2064 934
25 o ' 2130 1029
26 . 2198 1134
27 2268 1249
28 2341 1377
20 . 2416 1517
30 . © 2493 1672
31 2573 _ " 1843
32 2653 2031
33 2740 © 2238
34 : 2828 2466
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Class 1 Modification
August 2004

Discount Rate % (EPA) for 300 ¥rs
" Inflation Rate % (DOE) for 300 Yrs

Yrof
Q&
M

o
B

|

Startup Capital Costs

35
36
a7
38
39
40
41 $9,738,935 '$9,738,935
42
43
44
45
46
47
a8
49
50
51
52
53
54
55
56
57

. 58
59 .
60 .
61 $9,738,935 $9,738,935
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78

C 79
30
| $9,738,935 $9,738,935
82 '
83
84

Rate
™%
32%

Compounded Compomnded
Cash Flow Escalation Escalated

n 19973 Facior " Costs

2618
3012
3108
3207
3310
3416
$9,738,935 3525 $34,332,020
3638 '
3754
3875
1999
4127
4259
4395
4536
4681
4830
4985
5145
5309
5479
5654
5835
6022
6215
6414
* $9,738,935 6619 $64,460,446
' 6831
7049
7275
7508
7748
7996
8252
8516
%788
9062
9360
9659
9968
10287
10616
10956
11307
11669
12042
$9,738,935 . 12427 $121,028,388
12825
13235
13659
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WA7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

1102
1032

" Compounding Value

Compownded
" @ Discount Rate

Eacior

2718
2095
3300
3637
4008
4417
4867

5363
5011
6513

T

7910
377

9606

10586
11665
12855
14166

15611

17204
18959

20892 -

23023
25372
27960
30812
33954
37418
41234

43440 -

56075
55183
60811
67014
73450
81382
89683
98831
1,08912
1,20021
1,32263

145754
1,60621

1,77004
1,95058
2,14954

' 2,36880

2,61041

2,87667

3,17010

‘Total Net
Present Worth
13,325,126

Nei Present
Discounted

Waorth

$705,40020

$189,84433

$51,09280¢
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Class 1 Modification ) WA7890008967, Attachment 47

August 2004 . 100-NR-1 and 100-NR-2 Operable Units
Rate Compounding Value Total Net
Discount Rate % (EPA) for 300 Yis 7% 1102 Present Worth
Inflation Rate % (DOE) for 300 ¥rs 32% - 1032 13,325,126
Compounded Compounded Compounded Net Present
Yrof : Cash Flow " Escalation Escalated @Discouni Rate - Discounted
i Tota} 1997 Factor Costs Fastor - Worth
Startup Capital Costs _
85 14096 3,49345
86 ‘ 14547 3,84978
37 15013 4,24245
28 : 15493 : 467518
89 : 15989 : 515205
S0 : ) . 16500 3,67736
91 ' : 17028 6,25667
» : 17573 6,89485
93 18136 7,50813
94 ‘ . 18716 : 837314
95 19315 9,22720
% © 10933 10,16837
97 _ 20571 11,20555
98 21229 12,34851
59 . 21908 " . 13,60806
100 ‘ 22609  18,99608
101 $9,738,935 £9,738,935 $9,738,935 T 23333 $227,238,125 16,52568 $13,75060
102 24080 18,21130
103 24850 . 20,06886 -
104 - 25645 2211588
105 . 26466 2437170
106 : 27313 26,85761
107 : 28187 29,50709
108 29089 32,61599
109 ' o 30020 35,94282
110 30980 : 39,60899
13} ' 972 _ 43,64911
12 32995 48,10132
113 _ 34051 ’ 53,00765
114 5140 58.41443
113 36265 6437271
116 _ - 37425 7093872
117 : 38623 78,17447
118 39859 . 86,14827
119 - ' 41134 94,93530
120 42451 ‘ 104,51880
12 $9,738,035 £9,738,935 9,738,935 43809 $426,653,333 115,28992 $3,70070
122 ' R . 45211 127,04949
123 : 46658 140,00854
124 . 48151 154,28941
125 45652 170,02693
126 : s1282 187,36968
127 ' 52923 206,48139
128 . S 54616 22754249
129 56364 750,75182
130 . 58168 27632851
131 50029 : 304,51402
132 ‘ 61950 335,57445
133 : 63932 369,80304
134 65978 ' 40752205
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Class 1 Modification
August 2004

Discount Rate % (EPA} for 300 Yrs )
Inflation Rate % {(DOE) for 300 Yrs

Yrof
o&
M

=
E,

|

Startup Capita] Costs
135
136
137
138
139
140
141 $9,738,935 $9,738,935.
142 '
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161 $9,738,935 §9,738,935
162 o
163
164
165
166
167
168
169
170
1M
172
173
174
175
176
177
178
179
180 o
181 $9,738,935 9,738,935
182
183
184

Rate
T%
2%

Compourided Compounded
Cash Flow Escalation - Escalated

inl1ee7s Factor © Costs

68089
70268
72517
74837
77232
79704

£9,738,935 82254 $801,067,455
84836
87603
90406
93299
96284
99366
102545
105827
109213
112708
116315
120037
123878
127842
131933
136155
140512
145008
149648
$9,738,935 154437 §1,504,052,632
159379
164479
169743
175174
180780
186565
192535
158696
" 205054
211616
218388
225376
232588
240031
247712
355639
263819
272261
280974
$9,738,935 289965 $2,823,949,849
299244
308820
318702
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WA7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

Compounding Value
1102
1032

Compounded
(@ Discount Rate

Factor

449,09029
494,89750
545,37704
601,00350
662,30806
729,86349
804,30956
886,34914

976,75675

1,076,38504
1,186,17730
1,307,16739
1,440,49846
1,587,42931

1,748,34710

1,927,78050
2,124,41411
2,341,10435
2,579,89609
2,343,04649
1,133,03723
3,452,60703
3,804,77294

4,192,85978 .

4,620,53148
5,091,82569
5,611,19191
5,183,53349
6,314,25390
7,509,30780
8,275,25720
9,119,33343
10,049,50544
11,074,55499

12,204,15960 -

13,448,98388
14,820,78024
16,332,49982
17,998,41481
19,834,25312
21,857,34693
24,086,79632
26,543,64955
29,251,10180
32,234,71418
35,522,65503
39,145,96584
43,138,85436
47,539,01751

52,387.99729 .

 Total Net fﬂ\x
Present Worth i
13,325,126 : e
Net Present
Discounted
Wurth
$99597
./ﬁ- T
e
$26803
$7214 N
A




Class 1 Modification WA7890008967, Attachment 47

August 2004 100-NR-1 and 100-NR-2 Operable Units
. Rate Compounding Value = Total Net
Discount Rate % (EPA) for 300 Yrs 7% . 1102 . . Present Worh
Tnflation Rate % (DOE) for 300 Yrs 32% ‘ 1032 13,325,126
Compounded Compounded Compounded Net Present
Yrof Cash Flow Escalation Escalated @DisconntRate  Discounted
% Totl in1997§ Factor Costs Fastor Worth
Startup Capital Costs ‘ : :
" 185 328900 §7,731,57301
186 _ 330425 63,620,19346
187 : 350287 ' 70,109,45320
188 361496 77,260,61742
189 - 373064 85,141,20040
190 : o - . 385002 93,825,60284
191 : _ ' 397322 ‘ 103,395,81433
192 _ 410036 113,942,18739
193 ' 423157 125,564,29050
194 436698 138,371,84814
‘195 450673 152,485,77664
196 ‘ - 465094 _ 168,039,32586
197 479977 185,179,33710
198 _ . 495337 - - 204,067,62949
199 ' 511187 | 224,882,52769
200 527545 247,820,54552
201 9,738,935 $9,738,935 $9,738,935 544427 $5,302,136,760 273,008,24116 $1941
202 561848 300,954,261 76
203 : 579828 331,651,59646
204 598382 165,480,05930
208 ' 617530 402,755,02534
206 637201 443,840,44593
207 . : 657685 489,112,17141
208 678730 - 539,001,61290
209 700450 593,970, 77741
210 : 722864 654,565,71471
211 ' 745996 .721,331,41761
212 TH9B6S 794,907,22221
213 o 794504 875,987,75887
214 . 819928 965,338,51028
215 846165 1,063,803,03833
216 873243 1,172,310,94824
217 ) oo 901186 1,291,886,66496
218 930024 1,423,659,10478
219 w0, : 959785 1,568,872,33347
220 ' 990408 ' _ 1,728,897,31148
221 59,738,935  $9,738,935 $9,738,935 1022154 $9,055,082,630 1,905,244,83725 $523
222 : © 1054904 2.099,579,81065
223 1088661 2,313,736,55134
224 . 1123468 2,549,738,12038
225 1159450 2,809,811,40865
26 1196553 3,096,412,17234
07 1234843 3,412,246,21392
228 : 1274358 3,760,295,32773
229 1315137 4,143,845, 45116
230 1357281 4,566,517,68718
23t : 1400652 5,032,302,49128
232 ) 1445473 e 3,545,597,34539
233 _ : 1491728 6,111,248, 27451
234 1539464 6,734,595,59863
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Class 1 Modification
Aungust 2004

Discount Rate % {(EPA} for 300 Yrs
Inflation Rate % (DOE) for 300 Yrs

Yr {ﬁ'
C&

M . Tofal
Startup Capitat Costs -
235

236

237

238

239

240

241 $9,738,935 $9,738,935

242 :

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261 $9,738,935 £9,738,935

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

-281 $9,738,935 9,738,935

282

283

284

Rate
%
2%

Compounded Cotnpounded
Cash Flow Escalation Escalated

inl1997§ ' Factor Losts

1588727
1639566
1692032
1746177
1802055
_ 1859720 _ _
§9,738,935 1919231 $18,691,270,263
1980647
2044028
2109436
2176938
2246600
2318492
2392683
2469243
2548265
2620810
2713964
IRO0SE0
2890436
2983930
3078384
3176802
3278553
3383467
3491738
$9,738,935 3603473 $35,093,991,210
3718784
3837785
3960595
4087334
4218128
4353108
4492408
4636165
4784522
4937637
5095631
5258691
5426969
S600632
5779852
5964508
6155682
6352663
6555549
$9,738,935 6765730  $65,891,002,563
6982243 '
7205674
7436256
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Compounding Vaiue

1102
1032

Compounded
@ Discount Rate

Factor

7,421,524.34968
8,178,519,83335

© 9,012,728,85635
9,932,027,19970
10,945,093,97407
12,061,493,55943
$13,291,765,90249
14,647,526,02454

16,141,573,67905

17,788,014,19431
19,602,391,64213
21,601,835,58963
23,805,223,81977
26,233,355,54739
28,905,157,81322
11,857,891,91017
35,107,396,38500
38,688,351,36727
42,634,563,20674
46,083,288,65382
51,775,584,09651
57,056,603,67436
62,876,476,42914
69,289,377,02491
76,357,444,48146
§4,145,903,81856
92,728,786,00806
102,187,122,18088
112,610,208,64333
124,096,449,92495
136,754,287,81720
©150,703,225,17466
166,074,954,14247
183,014,599,46501
201,682,088,61044
222,253,661,64870
244,923 535,13687
© 369,905,735,72083
'207,436,120,76435
337,774,605,08232
361,207,614,50071
308,050,791,51039
438,651,972,24445
483,354,473,41338
$32,700,709,70154
587,036,182,09110
646,913,872,66439

712,899,087,67616

785,614,794,61913
865,747,503,67028

WA7890008967, Attachment 47
100-NR-1 and 100-NR-2 O_perable Units

Total Net
Present Worth
13,325,126
Net Present
Discounted

 Worth

$i41

5038

3010

P

Mg yat!



 Class 1 Modification (s WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units

Rate Conmmpounding Value Total Net
Discount Rate % (EPA) for 300 Yrs _ 7% 1102 Present Worth
Inflation Rate % (DOE) for 300 Yrs- 32% _ 1032 13,325,126
Compounded Compounded Conmounded " Net Present
Yrof Cash Flow Escalation Escalated @ Discomnt Rate Discounted
QM&— Total in 1997 Factor © Cosis Factor Worth
Startup Capital Costs ' ' '
285 7674216 | 954,053,749,04465
286 : : ' _ 7919791 : 1,051,367,231,44720
287 | 8173224  1,158,606,639,05482
288 ' 3434768 ' 1,276,784,571,33841
289 " 3704680 1,407,016,597,61493
290 " 8983230 1,550,532,290,57165
294 9270693 1,708,686,584,20996
292 : ‘ 9567356 © 1,882,972,615,79938
293 _ ' 9373511 2,075,035,222,61091
294 10185463 2,286,689,476,51723
295 10515526 2,519,931,803,12198
296 ' 10852023 2,776,964,547,04043
297 ' 11199288 3,060,215,261,43855
- 298 11357665 3,372,357,21%,10528
299 : ‘ 11927510 3,716,337,654,35202
300 E 12309190 4,095,404,095,09593
Tol  $146,084,025  $146,084,025  $145084,025 $140,964,380,008 T $13,325,126
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Class 1 Modification

August 2004

Table G1.13. Rivershore Site Modified

WA7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

CRCIA Ranger/Industrial Scenario Remove/Dispose

Summary
. Field Home B&O
Ttem Description | Equipment { Materials Labor s/C Subtotal | Distribs Office | S/CFee Tax | Total Bid
3 $ 3 $ Direct 2600% | 3.00% 400% |  047% $
Grout Wells & $66 $450 $- $516-- $134 $19 $27 53 5699
Excavate Site $93,772 | $80,955 | $249.486 | $533,273 $057,486 | $248,946 | $36,193 | $49,705 | 56,074 | $1,208404
Restore Site | $175411 | $266,706 | $98,275 { $42,830 $583.222 | $151,638 | -$22,046 | $30276 | $3,700 $790,881
Support Facilities . §- $- | $- | $133,920 $133,920 1 $34,819 | $5.062 $6,952 $850. | $181,603
Mobilization/ . o ) .
Demobilization $29,914 $4,502 | §136,783 | $- | $171,199 | $44,512 $6,471 $8,887 | $1.,086 $232,155 |
Subtotals: | 290,007 | $352.230 | $484,993 | $710,022 | $1,846,342 | $480,040 | $69,792 | $95.847 | $1E.713 $2,503,743
Bond ' 524,626
Total Subcontractor Cost Subtotal: $2,528,369
PM/CM @ 15% $379,255
Subtotal: $2,907,624
Haul to ERDF& Disposal $3,007,960
===
Subtotal: $5,915,524
Assumptions: Direct distribs @ 18.09%  $1,070,118
Al excavation will take place above the water table. _ ) : .
Backfill material consists of clean natural fill material from the 100 BC Area. G&A @ 4.04% $282,220
Riprap material above the waterling is placed with a backhoe. .
Rip-rap material was assumed to include 4 feet of 421t material resting on 2 feet of 12 * minus material. TOTAL: $7,267.862 -
Existing wells will be grouted closed. )
Two new monitoring welis will be established through the clean cover material. Contingency @ 34% §2,471,073
Contractor markups are taken from the 300 FF FPE. - '
PM/CM was included as 15% of the project direct costs to be comparable to the other estimates in the TOTAL: $9,738,935 .

CMS.
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Class 1 Modification - WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units

Table G1.14. Rivershore Site Residential Scenario Reinove/l)ispose Net Present Value

Calculation of Net Present Value annually escalated at 3.2 % per year and discounted at 10 % (7 % plus
3.2 %) per year for 300 years. The 3.2 % is published by DOE and is an average for 300 years, and the
7 % Discount Rate was obtained from the EPA Hotline {800) 424-9346. The first year is not escalated
or discounted. :

The cash flow is made up of the following:

100-NR1 & 100-NR2 CMS RIVER SHORE SITE, RESIDENT. IAL.SCENARIO: REMOVE/DISPOSE
ALTERNATIVE WORK MUST BE REPEATED EVERY 20 YEARS

: Compounding
- Rate Value Total Net -
Discount Rate % (EPA) for 300 Yrs. 7% 1.102 Present Worth
Inflation Rate % (DOE) for 300 Yrs. 3.2% : 1.032 14,821,449
Compounded Compounded Compounded Net Present
Yrof Cash Flow Escalation Escalated {@ Discount Rate Discounted
O&M Total In 1997 Factor _ Costs Factor Worth
Startup Capital Costs -
1 10,832,553 10,832,553 10,832,553 1.000 10,832,553 1.00  10,832,553.00
2 : - 1.032 . ' 1.10
3 - 1.065 - 121
4 - 1.099 - 1.34
5 . 1.134 - 1.47
6 - 1171 - o 1.63
7 - 1.208 ' - .79
8 _ - 1.247 - ' 1.97
9 ‘ - T 1287 - 2.17
10 - 1.328 - 2.40
il _ : - 1.370 - 2.64
12 _ - 1.414 - 291
i3 _ - 1.459 - 3.21
14 - - 1.506 - . 3353
15 _ - 1.354 - : 3.90
16 . 1.604 - 429
17 : - 1.655 - 473
18 . - 1.708 - - : 521
19 ' - 1.763 - 5.74
20 - 1.819 - : 6.33
21 10,832,553 10,832,553 10,832,553 1.878 20,338,774 6.98 - 2,915364.61
22 - 1.938 - 7.69
23 - 2.000 - 847
24 - 2.064 - 9.34
25 - 2.130 . 10.29
26 - 2.198 - 11.34
27 _ - 2.268 - 1249 -
28 . - 2.341 : - 13.77
29 : - 2416 - 15.17
30 o - 2.493 - 16.72
31 ' - 2.573 - 18.43

32 _ - 2.655 - 2031
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Class 1 Modification | WA7890008967, Attachment 47

August 2004 100-NR-1 and 100-NR-2 Operable Units
" Compounded Compounded Compounded - . Net Present—,

Yrof - Cash Flow Escalation . Escalated {@ Discount Rate Discountef\ )
oM Totzl Ini997 ' Factor Costs Factor Worth ™
Stariup Capital Costs . .

33 ; _ - 2,740 - - 2238

34 ‘ - 2.828 _ - 2466

35 o _ - 2918 - 2718

36 . 3.012 - 29.95

37 _ - - 3.108 ‘ - 33.00

38 - 3207 . . 3637

39 o - 3.310 - 40.08

40 - 3.416 - . 44.17 :

41 10,832,553 10,832,553 10,832,553 13.525 38,187,279 .- 4867 784,611.98
42 - - 3.638 : - 5363 . .

43 - 3.754 , - 5011

44 - 3.875 - 65.13

45 L. 3.999 - . 71.78

46 oo - 4127 R 7910

47 C - 4259 - 8717

48 _ T 4.395 - 96.06

49 o ‘ - 4536 - 105.86

50 - - 4681 - 116.65 -

51 ‘ - 4.830 - 128.55

52 - ' oL 4.985 - 141.66

53 - . 5.145 - 156.11

54 - 5309 - 172.04 -
55 _ - 5479 - 189.59 ;o
56 - 5.654 - 208.92 ' S
57 - - 5,835 . : 230.23

- 58 - 6.022 - 253.72

59 - 6.215 - 279.60

60 - 6.414 - 308.12 _

61 10,832,553 10,832,553 10,832,553 6.619 71,698,928 33954 211,162.59

62 ' ' - 6.831 - 374.18 _

63 _ _ . 7.049 - 41234

64 - . . 7.275 - 454.40

65 - 7.508 - 500.75

66 - - 7.748 - 551.83

67 . 5 7.996 - 608.11

68 ' S 8.252 - .- 670.14

69 - . 8.516 - 738.50

70 - 8.788 : - 813.82

n ‘ - 9,069 - 896.83

72 ' : - 9.360 - 988.31

73 - 9.659 - 1,089.12

74 . - 9.968 - 1.200.21

75 ‘ - 10.287 - 1,322.63

76 _ - 10616 - 145754

77 R, 10.956 _ - 1,606.21

78 - 11.307 - 1,770.04

79 - . - 11.669 - 1,950.58 .

80 ' - 12.042 - - 2,149.54 PR
81 10,832,553 10,832,553 10,832,353 12.427 134,619,076 © 2,368.80 56,830.k__
82 - - 12.825 - - 2,61041

83 : : : - 13.235 o - 2,876.67

- Attachment 47.Appendix G.28




_ Class 1 Modification WA7890008967, Aftachment 47

August 2004 : : 100-NR-1 and 100-NR-2 Operable Units
. _ Compounded Compounded Compounded Net Present

Yrof Cash Flow’ Escalation Escalated @ Discount Rate Discounted
&M - Total 1997 Factor _ Costs " Factor Worth
Startup Capital Costs - : ' ‘

84 _ - 13.659 - - 3,170.10 .

85 L. 14.096 ' - 3,403.45

86 _ - 14.547 - 3,849.78

87 - : - 15.013 - 424245

88 . 15.493 .- 4,675.18

89 , ' - 15.989 - 5,152.05

90 ' - 165000 - 5,677.56

91 - o - 17.028 - 6,256.67

92 : - 17.573 - 6,804.85

93 - 18.136 - 7:598.13

94 ) ' - 18.716 - : 8,373.14

95 : - 19.315 - 9/227.20

96 - 19.933 - ' 10,168:37

97 - 20571 - 11,205.55

98 ' , - 21.229 - 12,348.51

99 - 21.908 - 13,608.06

100 ' - 22.609 - 14,996.08

101 10,832,553 10,832,553 10,832,553 23333 252,755,463 16,525.68 15,204.70

102 - 24.080 5 18,211.30

103 - 24.850 . - 20,068.86

104 - , - 25.645 - 22,115.88

105 - 26466 - 24,371.70

106 - 27313 - 26,857.61.

107 _ - 28.187 - 1 29,597.09

108 - - 29089 - - 32,615.99

109 : - 30.020 - 35,942.82

110 - 30.980 - 39,608.99

111 - 31.972 - 43,649.11

112 _ - 32.995 - 48,101.32.

13 - : - 34,051 - 53,007.65

114 - 35.140 - 58414.43

115 - 36.265 - 64,372.71

116 - 37.425 - 70,938.72

117 - 38.623 - 78,174.47

118 - 39.859 - 86,148.27

e . - 41.134 - 94,935.39

120 . ' - 42451 : - 104,618.80

121 10,832,553 10,832,553 10,832,553 43.809 474,563,680 ©115,289.92 4,116.26

122 : - 45211 . C O 127,049.49 -

123 : o - 46.658 - 140,008.54 '

124 - '48.151 - 154,289.41

125 - . 49.692 . 170,026.93

126 - 51.282 - 187,369.68

127 - 52923 - 206,481.39

128 - 54.616 - 22754249

129 S - 36.364 - - 250,751.82

130 _ ' - 58.168 _ - ©276,328.51

131 - 60.029 . 304,514.02

132 : - 61950 - 335,574.45

133 - 63.932 - 369,803.04

134 _ - 65.978 - 407,522.95
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August 2004- 100-NR-1 and 100-NR-2 Operable Units
. Compounded Compounded Compounded Net Present,——,

Yrof ' CashFlow  Escalation Escalated @ Discount Rate Discounted'\ ;
0&M _ Total In1997 - Factor Costs Factor Worth "
Startup Capital Costs : : . .

135 ' B 68.089 - 449,090.29

136 , _ - 70.268 - 494,897.50

137 . - 72.517 - 545,377.04

138 - 74837 - 601,005.50

139 _ - 77.232 - 662,308.06 -

140 - 79.704 - 729,863.49

141 10,832,553~ 10,832,553 10,832,553 82.254 891,022,033 804,30956 . 1,107.81 .
142 - 84,886 . 886,340.14 -

143 ' - 87.603 . 976,756.75

144 - 90.406 - 1,076,385.94

145 o . 93.299 - 1,186,177.30

146 - 96284 - 1,307,167.39

147 ' . - 99.366 _ - 1,440,498.46

148 : - 102.545 ' . 1,587,429.31

149 - 105827 ' - 1,749,347.10

150 _ - 109213 - 1,927,780.50

151 ‘ - 112.708 - 2,124414.11

152 _ - 116.315 - 2,341,104.35

153 ' - 120.037 . 2,579,896.99

154 ' - 123.878 - 2,843,046.49

155 _ . 127.842 - 3,133,037.23

156 - 131.933 - 3,452,607.03 .
157 - 136.155 - 3,804,772.94 7N
158 . 140.512 - 4,192,859.78 N
159 - 145.008 - 4,620,531.48

160 - 145.648 - 5,091,825.69

161 10,832,553 10,832,553 = 10,832,553 154.437 1,672,947,796 5,611,191.91 298.14
162 - 159.379 . 6,183,533.49

163 ' _ - - 164479 - 6,814,253.90

164 - - 169.743 - 7,509,307.80 -

165 : - 175.174 - 8,275,257.20

166 - - 180.780 ‘ - 9,119,333.43

167 - 186.565 - ©10,049,505.44

168 - 192.535 - 11,074,554.99

169 .- 198.696 . 12,204,159.60

170 - 205.054 - 13,448,983.88

ied - 211.616 - 14,820,780.24

172 o : - 218.388 - 16,332,499.82

173 - 225.376 - 17,998,414.81

174 - 232.588 . 19,834,253.12

175 o - 240.031 - 21,857,346.93

176 ' S - 247712 . . 24,086,796.32

177 - 255.639 P 26,543,649.55

178 - 263.819 - 29.251,101.80

179 ' - 272.261 _ - 32,234,714.18 -

180 - - 280.974 - '35,522,655.03

181 10,832,553 10,832,553 10,832,553 289.965 3,141,060,743 39,145,965.84 80.24
182 ' _ - 299.244 - 43,138,854.36 Y
183 - 1308.820 : 47,539,017.51 NS
184 : ' - 318.702 - 52,387,997.29

185 o - 328.900 - 57,731,573.01
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August 2004 . 100-NR-1 and 100-NR-2 Operable Units
Compounded Compounded Compounded - -~ Net Present

Yrof - Cash Flow Escalation Escalated @ DiscountRate  Discounted
O&M Total In 1997 Fagtor Costs Factor Worth -
Startup Capital Costs. - - '

186 _ - 339.425 - 63,620,193.46

187 : - 350.287 - 70,109,453.20

188 - _ - 361.496 - 77,260,617.42

189 ' - 373.064 - £5,141,200.40

190 ' ' - 385.002 - 93,825,602.84

191 - 397.322 - 103,395,814.33

192 - 410.036 - 113,942,187.39

193 - 423.157 - 125,564,290.50

194 - 436.698 - - 138371,848.14

195 ' - 450.673 C- 152,485,776.64

196 _ - 465.094 - 168,039,325.86

197 . ' - 479.977 - 185,179,337.10

198 . 495.337 - 204,067,629.49

199 S . 511.187 - 224,882,527.69

200 - 527.545 - 247,820,545.52

201 10,832,553 . 10,832,553 10,832,553 544.427 5,897,531,657 273,008,241.16 21.59
202 : - 561.848 - 300,954,261.76

203 - - 579.828 E 331,651,596.46.

204 - 508.382 - 365,480,059.30

205 _ - 617.530 : - A402,759,025.34

206 . - 637.291 - 443,840,445.93

207 _ - 657.685 - 489,112,171.41

208 ' ' - .. 678.730 - 539,001,612.90

209 . - 700450 - 593,979,777.41 .
210 . 722.864 - 654,565,714.71 ‘
211 _ - 745.996 - - 721,331,417.61

212 - 769.868 - 794.907,222.21

213 ' - 794.504 - 875,987,758.87 .

214 . ' - 819.928 - 965,338,510.28

215 - 846.165 - 1,063,803,038.33

216 - 873.243 - 1,172,310,948.24

217 o - 901.186 - 1,291,886,664.96

218 . - 930.024 - 1,423,659,104.78

219 P , , - 959.785 - 1,568,872,333.47

220 . - - 990.498 - 1,728,897,311.48

221 10,832,553 10,832,553 10,832,553 1022.194  11,072,972,635 1,905,244,837.25 5.81
222 - 1054.904 - 2,099,579,810.65

223 - 1088.661 - 2,313,736,051.34-

224 ‘ - 1123.498 - 2,549,738,120.38

225 - 1159.450 - 2,809,811,408.65

226 - 1196553 c - 3,096,412,172.34

227 = : - 1234.843- _ - 3,412,246,213.92

228 o - 1274.358 - 3,760,295,327.73

229 ' - 1315.137 - 4,143,845,451.16

230 - 1357.221 - 4,566,517,687.18

231 : - 1400.652 _ - 5,032,302,491.28

232 . - 1445.473 . 5,545,597,345.39

233 o - 1491.728 - 6,111,248,274.61

234 _ - 1539.464 - 6,734,595,598.63

235 . - 1588.727 - 7,421,524,349.68

236 - 1639.566 - 8,178,519,833.35
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Class 1 Modification
August 2004

Yrof
O&M
Startup Capital Costs
237
238
239
240
241 10,832,553
242
243
244

. 245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

261 10,832,553
262

263
264
265

266 .

267 o

268

269

270

271

272

273

274

275

276

277

278

o279
Tas0 -

281 10,832,553 10,832,553

282 :

283

284

285

286

287

Total

10,832,553

10,832,553

Compounded
Cash Flow
In 1997

- '1692.032
- 1746.177
.- 1802.055
- 1859.720
10,832,553 1919.231
.~ 1980.647
- 2044.028
- 2109.436
- 2176.938
. 2246.600
- 2318.492
. 2392.683
. 2469.249
- 2548.265
- 2629.810
Ce 2713.964
- 2800.810
" 2890.436
- 2982930
- 3078.384
. 3176.892
- 3278553
- 3383.467
- 2491.738
10,832,553 3603.473
- 3718.784
- 3837.785
- 3960.595
- 4087.334
- 4218.128
- 4353.108
- 4492408
- 4636.165
- 4784.522
. 4937.627
- 5095.631
- 5258.691
- 5426.969
- 5600.632
C e 5779.852
S 5964.808

- 6155.682

- . 6352.663

- 6555.949
10,832,553 6765.739
- 6982.243

- 7205.674

- 7436.256
- 7674.216
7919791
- B173.224

Escalation.
Factor

WAT7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

Compounded
Escalated
Costs

20,790,176,315

73,290,226,540 -

- Attachment 47.Appendix G.32

Compounded
@ Discount Rate
Factor

9,012,728,856.35

9,932,027,199.70

10,945,003 974.07

12,061,493,559.43
13,291,765,902.49
14,647,526,024.54
16,141,573,679.05

17,788,014,194.31

19,602,391,642.13
21,601,835,589.63
23,805,222,819.77
26.233,355,547.39
28,909,157,813.22
31,857,891,910.17
35,107,396,885.00
38,688,351,367.27
42,634,563,206.74
46,983,288,653.82
51,775,584,096.51
57,056,693,674.36
62,876,476,429.14
69,289,877,024.91
76,357,444,481.46
84,145,903,818.56
92,728,786,008.06
102,187,122,180.88
112,610,208,643.33
124,096,449,924.95
136,754,287,817.29
150,703,225,174.66
166,074,954,142.47
183,014,599,465.01
201,682,088,610.44
222 953.,661,648.70
244,923,535,136.87
269,905,735,720.83
297,436,120,764.35
327,774,605,082.32
361,207,614,800.71
398,050,791,510.39
438,651,972,244.45
483,394,473,413.38
© 532,700,709,701.54
587,036,182,091.10
646,913,872,664.39
712,899,087,676.16
785,614,794,619.13
865,747,503,670.28
954,053,749,044.65
1,051,367,231,447.20
1,158,606,689,054.82

Net Present .
Discounted’, = ;
Worth

1.56

0.1



Class 1 Modification

August 2004

Yrof

Q&M
Startup Capita] Costs

288

289
290
291
292
293
294
295
256
297
298
299
300

=

Total  $162,488,205 $162,488 295 $162,488,295

WAT7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

Compounded Compounded
Cash Flow Escalation * Escalated
In 1997 Factor Costs

- 8434768
- 8704.680

- 8983.230 ' -
- 9270.693 -
- 9567.356 -
- 9873511 -
- 10189.463 -
- 10515.526 -
- 10852.023 -
- 11199.288 -
- 11557.665 -
- 11927510 -
12309.190

Attachment 47.Appendix G.33

$156,793,747,830

Compounded
@ Discount Rate
Factor

1,276,784,571,338.4]
1,407,016,597,614.93
1,550,532,290,571.65
1,708,686,584,209.96
1,882,972,615,799.38
2,075,035,822,610.91
2,286,689,476 517,23
2,519,931,803,121.98
2,776,964,847,040.43
3,060,215,261 438,55
3,372,357,218,105.28
3,716,337,654,352.02
4,095,404,095,095.93

Net Present
Discounted
Worth

314,821 449
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100-NR-1 and 100-NR-2 Operable Units

Table G1.15. Rlvershore Site Medified CRCIA Ranger/Industrial Cover Scenario Summary

Field | Home B&O Total
Equipment | Materials Labor S/C Subtotal | Distribs | Office { S/CFee Tax Bid

Item Description : Direct | 2600% { 300% 400% | 047T% .
Grout Wells 590 899 1,489 387 56 77 9 2,019
Cover Construction 302,281 | 1,406,262 | 198,824 | 351442 | 2,258,208 | 587,290 | 85,383 | 117,250 | 14,329 | 3,063,070
Support Facilities | : 45,036 45,036 { 11,709 | 1,702 2,338 286 61,071

Mohilization/ ! _ '

Demobilization 24,198 4,323 | 133,742 162,263 | 42,188 { 6,134 8423 | 1,029 220,038
Subtetals: 326,479 | 1,411,174 | 333,466 | 396478 | 2,467,596 | 641,575 | 93,275 | 128,098 | 15,654 | 3,346,198
" Bond _ 30,439
'SUBTOTAL: 3,376,637
PM/CM @ 15% 306,496

Assumptions:

Cover material consists of clean natural fill material from the 100 BC Area.

Riprap materials below the water linc are placed from a barge in the river.
Riprap material above the waterline is placed with a backhoe.

Rip-rap material was assumed to include 4 fest of +2f1 matenal restmg on 2 feet of 12 ™ minus

material.
Existing wells will be grouted closed.

Two new monitoring wells will be estabhshed Lhrough the clean cover material.

Contractor markups are taken from the 306 FF FPE.
PM/CM was included as 15% of the project direct costs to be comparable to the other estimates

in the CMS.

Attachment 47.Appendix G34

SUBTOTAL: 3,883,132

Direct distribs @ 18.09%  $702,459

G&A @ 4.04%

TOTAL:

Contingency @ 34%

TOTAL:

$ 185,258

$4,770,849

$1,622,089

$6,392,937
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G1.2 Attachment 1, MCACES Summary Report for the UPR-~100-N-1 Site

100-N Area CMS MCACES Estimating Models Notes, Qualifications, & Assumiptions, May 8, 1997

The Corrective Measures Study (CMS) used three of the generic MCACESERC baseline estimating
models, including the Trench model, the Crib/French Drain model, and the Modified RCRA 'C' Barrier
model. The generic models are descnbed in the attachment.

The CMS includes 76 sites in the 100-N area. Sixteen of the 76 sites were covered by Five Modlﬁed

- RCRA 'C' Barriers (Caps). Differences between the CMS model estimates and the genenc model

estimates are as foliows:

*  Contingency of 34% was included in the CMS estimates.

*  The HAMTC rates in the CMS estimateé were updated to reflect the IOM entitled, FY96 ERC All-in -
wage rates for BHI, THI, HAMTC, Building Trades by resource Code, and Field Support Heavy
Equipment Pool Rates, dated October 18, 1996 (CCN#038622).

» RA Production rates in the CMS estimates for soil excavation are about 93% of the rates in the RA
baseline models, which were updated after the CMS runs were completed.

»  The ERC adders in the CMS estimate are 14. 06% {DD) and 5.34% (G&A) as opposed to the 1997
adders, which are 18.09% (DD) and 4.04% (G&A). The DD and G&A rates were updated after the
CMS runs.

«  PM/CM cost in the CMS estimates was calculated by applying 15% to the proj ect direct cost.
. Transpoftation and disposal costs are included in the CMS estimates based on ERDF experience.

Attachment 47. Appendix G.35
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G1.2.1 Extract from the RD/RA Baseline Cost Estimates Notes, Qualifications, &Assumptions 1997

- EXHIBIT 6 .
MODEL ASSUMPTIONS

1.0 GENERAL
1.1 BACKGROUND

InJunel993,RLtaskedtth.S.AnnYCorpsofEngjneers,WallaWalIaDistrictwiththepreparationofpre-

conceptuatbaselineestimatesforRD/R Aforanumberofsolidwastemanagementunits(SWMUs)attheHanfordS '

ite. 'I'hepurposeoﬁheeffortwastoasSIS'ttheRmhlandERPIOJ ectmbasel1nep}ann1ngforFY94throughFY2000 Th
eFY95-
97base1meeffortsbyBHIrepresentsacontinued:cﬁnementoftheRemedialActionEstimatingsystem:’nitiatedatt
hebeginningofFY94. Theestimatesareconsideredpreconceptual. SlgmﬁcantRemed1aIAct10nworkbegamn19
96andlessonslea:med\m}lreﬂectmthemodelsmmd1997

- 1.2 METHODOLOGY

Ten(lO)R_Aestimatingmodel'swerecreatedbytheUSACEusingMCACESGoldfortheFY94Baseline.Themode
Iswerebasedonthetypeofsiteandtheremediationapproach. TheyreflecthowworkisperformedattheHanfordSite

intermsofdivisionofworkscopeperformedbyonsiteandoffsitecontractors,laborrates,andcontractormarkups.S
ix(6)modelswererevisedandusedfortheBL95andeight(8)forBL97. TheadditionaltwomodelsusedintheBL97

werethesiteclosuremodelandtheModifiedRCRA C Barriermodel.(See2.1 Hformodellist).

TheMCACESmodelsareusedtocreatebaselmecostés’amatesforeachwastesﬁeorgroupofwé.stés1tesrequiringre '

mediation. Subpro;ectestlmatesarethencreatedusngXCELSpreadsheetstorolluptheMCACESs1teremed1a1
actlonmodelestlmatesbyoperableumtandSubpro_] ect.

1.3 OPERABLEUNITANDWASTESITES{MMARY

A total of 1233 waste sites were estimated in the BL 97 using MCACES generic RA and Barrier models
as per the Richland Environmental Restoration Pro;ect Baseline, Volume 2: Fiscal Year 1997 Baseline

- Cost Summary.

2.0 COSTESTIMATEDEVELOPMENT
2.1 COSTESTIMATEBREAKDOWNSTRUCTURE

MCACESGoldallowsuptosixlevelsoftiflinghierarchytoorganizecostestimatedetails. Thecostestimatebreakd
ownstructurewasdevelopedfromtheU.S. AnnyCorpsofEngmeersHTRWWBSandmodlﬁedforremedlatlonw
orkatHanford Thefollowingisanexampleofthebreakdownstructureused:

‘Level 0: 1.4. 10.1.1.5.].2.4 100-BC-1 Trench 116-B-1

Level I: 08 _ Solids Collection & Containment
Level 2: 08.01 _ - Excavation

Level 3: 08.01.03 - Contaminated Soil

Level 4: 08.01.03.01 Excavate/Load Contaminated Soil
Level 5: . Cost Details

Level 6: ‘ not used and available .

Attachmeﬂt 47.App§ndix G.36
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2.2 CONTRACTORMARKUPS

Contractor markups wére included for work performed by subcontractors to BHI. The models calculate
Program Management and Construction Management by multiplying FTE’s per functional group times
the project duration. The ERC adders are then applied to total direct costs in the model.

2.3 SALESTAX

A8.0% WashingtonStatesalestaxisappliedtoalimaterials.

2.4 CONTINGENCY

The models include a contingency calculation. A more refined calculation maybe used in the baseline.
The FY 97 baseline contingency analysis was performed by project area. The analysis resulted in
contingency rates of 15.7% for the 100 area, 30% for the 200 area, and 15.6% for the 300 area. These
rates were applied to the BL 97 estimates ouiside of the MCACES models. '

2.5 PRICELEVEL

The pricing level used in the MCACES models is:

-Labor-ERC Labor Rate BHFY96-HanfordAll-inWageRatel 995,

Equipment-BHI-93EE, Eq. Rates EP-1110-1-8, Aug.1993

2.7 ESCALATION

Escalation is applied outside of the MCACES models.

2.8 LABORRATES.
ALaborRatedatabﬁséwascreatedforallclassiﬁcationstobeusedontthanfordERCProject.Theratesreﬂectthe
ERCaveragewageratesissuedonDecember20,1996(CCN#040990). Thedatabaseincludesthelaborresourcecat
egoriesandorganizationalcodes,andreflectspayrolladditivesandanaverageofd4%overtime.BHI  sdirectdistri

butabicandgenerahndlrectc0stsareappIledatthebottonﬂmemthemodels 'Ihebasehnedatabaserecomputesﬂ}es
ecostsusingcurrentapprovedrates.

29 EQUIP.MENT
EquipmentpricingdataisbasedonanextractfromthelatestUS A CEequipmentpricebook{EP1110-
8,Aug93)whichisthebasisfortheMCACESVersion5.30equipmentratedatabase. Theratesareequivalenttoano

wnershiprate,andincludedepreciation,maintenance,fuel andrepairs. Theseraieswerqudgedadequateforprese
ntdaycosts.

210 CREWS

The MCACES crew database, although available, was not used in these MCACES models.
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2.11 LIST OF MODELS

The following estimating ‘models were developed based on type of waste site, size, and remed1at10n
approach: .

Burial Ground (Small, Medium to Large)

Crib/French drain(Small, Medium, & Large)

Trench (Small, Medium, & Large)

Septic Tank

Below grade structure (Small & Medlum)

Reactor Area Piping (Large)

Retention Basin (Large)

Site Closure (Created in 1996)

Modified RCRA 'C' Barrier (Createdm1996fmm1995crewupest1mates)

A model size categories area follows.
Small-<o r=4,356SF  Medium-4,357SFto87, 120SF Large—>87 120SF

Separate models for each size were developed in 1996 to accommodate different productivity rates, crew
sizes, and equipment types.

212 SUMMARY OF MODEL INPUT PARAMETERS

Majorcostdriversor"parameters"” formthebasmforeachmodel ThemaJorquantlt)nnputsnecessarytosupportthe
parametercalculationsareasfollows:

A. EXCAVATIONMODELS:
1. Length, width, and depth of waste site in linear feet (If)
2. Noncontaminated, contaminated, and demohtlon waste volume in bank cubic feet (bef)
3. Percent of Transition Soil

B. Modified RCRA 'C' Barrier Model:
1. Barrier surface area in square feet.

3.0 NOTES AND ASSUMPTIONS
3.1 EXCAVATION MODELS

1. Remediation tectmology is excavation and disposal.

2. The model calculations include excavation, sampling, monitoring of the excavation, backfill, and site
restoration. '

3. All contaminated material was assumed to below level waste (LLW).

4, LLW sampleés were taken every 200L CY excavated for field monitoring and every 1,078 SF of
bottom area for closure samples.

5. Al LLW samples will be analyzed on site; an additional 5% for QA/QC samples will be analyzed

offsite.

‘6. Material will be loaded into 20 cubic yard (cy) containers. Contamers will be filled to approximately

15 LCY due to load restrictions on the total combined weight of the tractor, trailer, and filled
container on the highways (40tons).

7. ThetransportanddlsposalratepercublcyardwascalculatedbytheERDFSubpro_]ectbasedonactualERDFcos
ts. ThesecostsarenotapphedmtheMCACE’Smodels

8. Appropriate contractor markups were added 1 in the MCACES models.
Attachment 47 Appendix G.38



~l1htth B

o0

10
11
12
13

14

15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30

31

32
33
34
35

36
37
38
39

40
41
42
43

AN R ol

Class I Modification WA7890008967, Attachment 47
August 2004 100-NR-1 and 100-NR-2 Operable Units

9. Estimates include QA/ Safety and Health Physics (HP) oversight by the ERC team.
10. Key estimate planning quantities and notes are inciuded under each title level with in each estimate.

3.2 RCRA 'C' Barrier Models

Remed1at1ontechnologylstocoverthecontammatedareamthasoﬂbamerapprovedunderRCRAguidelmes.
Appropriate contractor markups were added in the MCACES models.

Estimates include QA/Safety and Health Physics (HP) oversight by the ERC team.

Key estimaie planning quantities and notes are included under a title level with in each estimate.

S

4.0 MCACES MODEL DETAILS

TheMCACESmodelsforexcavationtakel 1 inputquantitiesandcalculate25additionalquantities,whichareused
topriceallresourcesrequiredtosetup,sample,excavate,andrestoreeachwastesite. Theseestimatesaregroupedon
thebaselinespreadsheetsintooperableunitsforeachSubprojectwherecontingencyisapplied. TheMCACESmod
Blsestlmatetotalbasecost,plussubcontractoraddersandBHImarkupsandcomputedmtheACCESSBase]meDat

_abase.

The basic input parameters include the following:
Noncontaminated Soil Volume in bef

Contaminated Soil in bef

Demolition Waste in'bef

Top Excavation Length in If

Top Excavation Width in If

Bottom Area in sf

Number of Groundwater Protection Samples (Small sites <10,000 sf-3 ea.; Medium sites 10 000to .
100,000 sf-21 ea.; and Large sites>100,000-60ea.)

8. Transition Zone Soﬂ ‘percentage

9. Hauling distance for Borrow in miles

10. Hauling distance for demolition waste in miles (not used)
11. Hauling distance for contannnated soil in miles (not used)

The models also mclude the following fixed values, which are used to calculate and/or convert additional
quantities, and resource requirements (labor and equipment types and hours).

RA Models
1. Soils well factor-15%

2. Demolition wastes well factor - 60%

3. Noncontaminated soil excavation rate
Small-56L.CY/Hr (with exception of Burial Ground, which is 77 LCY/Hr) :
Medium-112LCY/Hr (with exception of Burial Grourxd, which is 154 LCY/Hr for Medium To Large)
Large-224 LCY/Hr

4. Transition soil excavation rate _
Small-28L.CY/Hr (withexcepnonofBunalGroundwh:chls3OLCY/Hr)
Medium-56LCY/Hr (withexceptionofBurial Groundwhichis60LCY, /HrforMedlumToLarge)
Large-112LCY/Hr
5. Contaminated soil excavation rate ‘
Small-37LCY/Hr (withexceptionofBurialGroundwhichis20LCY/Hr)

Medium-70LCY/Hr (withexceptionofBurialGroundwhichisd0LCY/HrforMedinmToLarge)
Large-140LCY/Hr .
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6. Demolitionwasteexcavationrate-12LCY/HI(wi-thexceptionof16LCY/HrfortthetenﬁonBasinmodel)
7. Sampleanalysiscostforon-sit_cmobilelab-400.00ISax_nple L o
8. Sampleanalysiscostforbff—sitelaboratory-Z,OOOISamp_le

RCRA'C'BarrierModel
1. IDad/HaulSoils&OtherMaterials-l20LCY/H1'

2. Place Asphalt
(Base course)-65SY/Hr
{Permeable Layer)-57.SLCY/Hr

SpreadfCompactSoils-lZOLCYer '
4. SpréadfCompactSand/Gravel-1_05LCY/Hr

5. PlacePerimeterBermBackfill-60LCY/Hr

Withthcseinputs,MCACESdetermineshowmuchofeachresom'c'eisneededforeachoperationeStimatedinthem
odel .’Ihcseresourcequantitiesarethenpricedaccordingtoth_eratetablesprovidedwithMCACES .Thesubcontrac
tonnarlcupsonthelaborandmaterial,andtheOwnermarkupswereappIiedwithiIﬂ\dCACESmodels.TheMCACE
Smodelsestimateallcostswiththecxceptionofescalationandcontingency. : 4

G1.2.2 Attachment 3, Model Assumptions for RACER-Ex Situ Bioremediation

Land Farming (Ex Situ)

Ex situ bioremédiation — 1 and farming, is a process for treating contaminated soil that requires "
excavation and movement to a treatment cell. The contaminated soil is spread in a thin layer over an area

to enhance volatilization, aeration, -biodegradation, and photolysis. This model estimates costs to
construct and operate a lined treatment cell and enhance the biodegradation process. ‘The model provides

options to stimulate growth of indigenous bacteria (biostimulation) or to cultivate and add bacteria to the - |

site (bioaugmentation).

State and local regulations often impact the location, design, and operation of a land farming treatment
cell. The model assumes that the cell is located on the same property as the contamninated soil and is
enclosed by a berm and covered. The model also assumes that the soil will be tilled at least once a week.

The following topics are available for the Land Farming (Ex Situ) model:

TECHNICAL HELP
. General Information
« Required Parameters
« Secondary Parameters
+ Other Related Costs
« References
- SYSTEM HELP
« Button Bar |

« Model Processing
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Required Parameters

Required parameters are the minimum amount of information required to gencrate a cost estimate. There
are no defaults as the values are site-specific. A reasonable cost estimate can be generated from the -
required parameters. The required parameters include: ‘ :

-+ Total Volume of Soil Treated

« Volume of Soil Per Batch

«  Number of Temporary Holding Areas
+ Temporary Holding Area Size

+ Treatment Duration per Batch

« Safety Level

Total Volume of Soil Treated

This is the total ex situ volume (in loose cubic yards) of the contaminated soil to be treated. Bank or in -
site soil swells approximate) 110% to 130% when excavated. Assuming a swell factor of 1.3 (130%), a
one-acre area would be needed to land farm 2500 loose cubic yards {1900.bank cubic yards) of soil 18
inches deep.

For this reason, it may be more desirable to treat larger volumes of soil in a series of successive batches
rather than construct a treatment bed large-enough to treat all of the soil at one time. The valid tange is
100 to 99,999 loose cubic yards. - :

Volume of Soil per Batch

This is the ex situ volume (in loose cubic yards) of the contaminated soil that will be treated at one time.
The volume of soil per batch determines the size of the treatment cell, setup parameters, amount of tilling, -
quantity of nutrients, and cell parameters applicable to the site. Therefore, the largest volume of soil to be
treated at one time should be entered at this parameter. In most cases, the optimum volume of soil per
batch is between 1,000 and 2,000 loose cubic yards. Larger volumes would require excessively large
treatment beds. The model determines the number of batches by dividing the total volume of soil treated
by the volume of soil per batch, and the model will not allow any combination of input, which causes the
number of batches to exceed 90. The valid range is 100 to 10,000 loose cubic yards. The volume of soil
per batch cannot be less than the total volume of contaminated soil. ‘

The primary cost driver in an ex situ land farming application is the construction of the treatment bed.
Therefore, treating soil in a series of successive batches rather than treating all of the soil at one time will
reduce the overall cost of treatment. In determining the total volume the optimum volume of soil per
batch, the user may wish to run several different scenarios and observe the costs for each scenario.

Number of Temporary Holding Areas

The scheduling and coordination of ex situ soil remediation projects ofien require the contaminated soil to
be temporarily stockpiled adjacent to the treatment bed. Contaminated stockpiles should be placed in
lined holding areas and covered with plastic. The number of temporary holding areas should correspond
to the maximum number of stockpiles, which will be present at any one time. The temporary holding area
in this model is lined with a 40-mil PVC liner and is surrounded by a 1.5-foot high berm to prevent
surface water mtrusion. For each holding area, the model includes one pump and one holding tank for
collection and containment of accumulated rainwater or leachate. The valid range i3 0 to 99 areas.

Temiporary Holding Area Size - If the number of temporary holding areas is 1 or more, this parameter is

used to specily the size of each holding area. The model assumes that all holding areas aré the same size.
Assuming a stockpile height of 8 feet and a soil angle of repose of 34 degrees will yield a conservative

Attachment 47.Appendix G.41



N o

- .
S WO -1 B W

11
12

13
14

15
16
17

18
19

20

2

22
23
24
25
26

27
28

29

30

31
. 32

33
34

5

36

37
38
39
40
41

Class I Modification WA7890008967, Attachment 47

. August 2004 : : 100-NR-1 and 100-NR-2 Operable Units

estimate for the holding area size required for a given volume of contaminated soil. The valid range is
100 to 999,999 square feet. ’ _

Treatment Duration per Batch | -

The treatment duration is the total time that each batch will be in the bioremediation cell. Treatment time
can be estimated from information obtained in the bench and pilot studies. The duration is dependent
upon the application rates of nutrients, moisture, pH, and microorganisms, as well as the specific
contamination and concentration of the contaminant. Climate and soil type also significantly impact the
treatment duration. Biodegradation occurs at much slower rates in colder climates. Also, soils having
high clay contents require considerably longer treatment duration than sandy soils. The user should
consider the climate and the soil type when determining the treatment duration. The amount of nutrients,
moisture, pH, and cultured bacteria are important but can be controlled. Total treatment duration is .
determined by multiplying the treatment duration per batch by the number of batches. The duration for a
single treatment is usually between 8 and 20 weeks; however, longer durations are not uncommon. The
valid range is 1 to 104 weeks. " ' ' :

Safety Level

- The safety level will be affected by the contaminaﬁt(s) at the site. Safety level refers to those levels as

required by OSHA, 29 CFR Part 1910. The four levels are designated as A, B, C, and D where "A" is the
most protective and "D" is the least protective. A safety level of E is also included to simulate normal
construction "no hazard” conditions as prescribed by the EPA. A complete description of-safety levels
and associated requirements is 1ocated- in the On-Line Help for Safety Levels. .

Secondary Parameters

A reasonable cost estimate can be created using only the required parameters. However, if more detailed

information is known, the secondary parameters can be used to create a more precise and site-specific

estimate. Secondary parameters, unlike the required parameters, have defaults that are determined by the
model. The defaults are dictated by the engineering design and model assumptions. The secondary
parameter sets are: : - ~

o Treatment Cell

» - Maintenance

Treatment Cell

The treatment cell parameters are listed and described below.

Cell Area
Depth of Contaminated Soil
Sire of French Drain

~ Containment Cover
Sump Pump Capacity
Sump Pump Quantity

Cell Area — The model defaults to a square treatment cell. The default surface area of the rémcdiation cell
will be calculated in square yards based on two factors: the volume of soil to be treated and the depth of

-soil placed in the remediation cell. The valid rangeis 1 to 193,600 square yards. It is important to note

that this model uses ex situ or loose soil volume measurements, Quantity estimates based on bank (in
situ) volumes must be converted to loose volume by multiplying by the appropriate swell factor.

Attachment 47.Appendix G.42

‘_H’M—"\

L




Woo -~ O Bk~

Pk b il ek ik
(5 S O LS T )

16

17
18
19
20

21
22
23
24

25
26

27
28
29

30

31

32
33

34

35
36
37

38
35

41
42
43

45
46

Class 1 Modification R WAT7890008967, Attachment 47
August 2004 ‘ 100-NR-1 and 100-NR-2 Operable Units

Depth of Contaminated Soil in the Cell — The depth of contaminated soil in the biodegradation cell

- depends on the capability of the aerating plow, for this model 1 to 18 inches. The depth of the soil will

affect the size of the containment cell, the equipment used, and possibly the duration.. The default depth
is 12 inches. The valid range is 1 to 18 inches. Note: A six-inch mininum soil depth is recommended.
An 18 inch depth, if soil conditions allow, will mmlrmze the required treatment cell area, which will
reduce costs. :

It-is important- to- note that the cell area and depth of contammated soil are interrelated. If one of these
parameters is changed the model w111 automatically re-calculate the other based on the volume of soil per
batch.

Size of French Drain — The model includes a French drain for leachate collection. The lcachate flows (via
gravity) to a low end of the benned area and is pumped from there. Leachate is pumped back onto the soil
for continued remediation. Options for 1eachate holding tanks are available at the assembly level. Costs
for leachate treatment and disposal are not included in this model. The default French drain size is

18'x 18'. At sites with predominate: dry seasons, leachate collection systems may not be required, as
evapotranspiration and periodic covering of the land farm will. control excess saturation

Options:
12tx 12t
18'x18'
24'x 24"

None

Containment Cover ~ A containment cover is recommended and is required in some states. A cover
forms a barrier over the cell area to limit moisture infiltration into and out of the contaminated soil. The
default is to include a cover, with 135—pou:nd tear strength, fiberglass reinforced plastic sheet being the
default cover.

Sump Pump Capacxty The default sump pump is a 75 gpm installed sump pump. The model assumes
that electrical service is available at the site: Portable, gasoline powered water pumps are also available.

Note: Provisions must be made to remove excess rainwater in the cell. For costest]matmg purposes, the

water truck used to sprmkle the soil can be used as a pumper truck to remove water to a treatment facility
or holding tank.

Options:

« 75 gpminstalled

¢ 100 gpm installed

+ 6,000 gph portable gasoline powered

+ 8,000 gph portable gasoline powered o 10,000 gpm portable gasoline powered

Sump Pump Quantity — This is the quantity of pumps required. The model defaults to one 75-gpm pump.
This parameter may be sct to zero if no pumps are required. The valid range is 0 to 99 pumps.

Maintenance

The maintenance parameters are listed and described below.
» Tilling Frequency

Number of Passes Per Day

Microorganisms

Watering Frequency

Fertilizing. Frequency

] ¢« & @

Tilling Frequency — The tilling frequency affects the amount of aeration. The- model assumes that 2 D3
dozer with a tiller will be used to till the soil. The default tilling frequency 1st 44 days, per month, which
equates to one day per week (days per-week, days per month/4.33; rounded up-to the nearest whole
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number). The-model assumes that the dozer will remain on-site for-the entire project duration if the
tilling frequency is greater than 2 days per week and the time required for each day of tilling is greater
than 4 hours. Otherwise, the model assumes that the doter will be removed from the site at the conclusion
of each day of tilling. The dozer is assumed to be decontaminated prior to leaving the site. The valid

- range is 0 to 7 days per week.

Number of Passes Per Day — This is the number of times during each day of tilling that the tiller will pass
through the soil. The default is 2 passes per day. If the tilling frequency (number of days per month of
tilling) is decreased, then the number of passes should be increased. The number of passes per day
directly impacts the number of hours required for each day of tilling. The number of hours required for
each day of tilling depends on the cell area, number of passes per day, and the tillage productivity of the -
dozer. The model defaults to a minimum of 4 hours of dozer rental for each day of tilling. This 4-hour
minimum is assumed to account for equipment mobilization. The valid range is 1 to 10 passes per day.

Microorganisms — Bacteria may be cultured and added to the contaminated soil. Since addition of bacteria
is not common in bioremediation, as enhancement of existing bacteria, the default is not to add
microorganisms. If microorganisms are added, application rates are 50 pounds per 1,000 cubic yards
initially and 25 pounds per 1,000 cubic yards on a monthly basis thereafter. - :

Watering Frequency - The watering frequency specifies the number of times per month that water is

. applied to the contaminated area to retain a consistent moisture content. Maintenance of soil moisture is

vital during excessive dry periods, particularly at sites in low humidity areas. On the other hand, high
humidity or excessive rainfall may reduce or eliminate the requirement for watering. The model assumes
that the soil moisture content of new soil put into the remediation cell is less than 80%. If the soil
becomes too wet, additional plowing to enhance evaporation may be required. Also, in climates where
rainfall exceeds the evaporation rate, excessive watering will result in increased amounts of leachate
requiring treatment and disposal. The default watering frequency is 4 times per month, which equates to
once per week. The model assumes that a water truck will be used. However, a sprinkler system is
available at the assembly level. The valid range is 0 to 99 times per month.

Fertilizing Frequency — Nutrients can be added with the water. The addition of nutrients for the
‘microorganisms, primarily in the form of nitrogen and phosphorus, along with the oxygen from soil
tilling, are critical to good growth. The nutrient mix will vary from site to site, with the optimum mix
determined through pilot studies and geochemical evaluations of the site. However, a default has been
determined based on actual field cases. The default is 0.5 pounds of 20:20:20 fertilizer per cubic yard of
contaminant. The default fertilizing frequency is once per month. The valid range is 0 to 400 times per-

~month.
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Page 1

August 2004
1  Date 11/04/96
2 Time 11:57 '
3 PROJECT SUMMARY REPORT -
4 100N CMS : : '
5 HANFORD .
6  Pasco Washington WA
7 JALAPIERRE/B BENNETT
8 11/04/96
9
Category Amount
PA/ST
Site' Assessment 8
Studies . 0
- Remedial Design 0
RA Capital 22,166
Site Work 0.
Sampling and Analysis 0
RA Professional Labor ' 0
Subcontractor Overhead & Profit 3,584
(General Conditions : 10,189
Studies/Professional Labor Qverhead 0
| Prime Contractor Home Office 0
Subtotal $35,939
Prime Contractor
Profit - (Fee) ( 0.00%) - . 0

RA Operations and Maintenance 0

0&M Service Contract’ '

Overhead, Tax & Profit 0
Subtotal ' ' $35,939
Escalation 2,120
Total Contract Costs $38,059
Contingencies (0.00%) 0
Project Management ( 0. 00%) 0
Total Project Costs ' $38,059

10
1 1 ok ok 2k o o ofc e ke s ok END OF REPORT *******1;*
12

This System Intended for Government Use Only
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© Date 11/04/96 o ~Page 1 o
Time 11:48 : _ o
' PROJECT SUMMARY REPORT . e’
100N CMS, RUN 2 : ' '
Pasco Washington WA
JAL & BRB
11/04/96
Category ' _ : Amount
{ PA/SI ‘
Site Assessment 0
Studies 0
Remedial Design : . 0
RA Capital ' ' - 24,199
Site Work C ' 0
Sampling and Analysis 0 : , ‘
RA Professional Labor - ‘ 0 _ B
Subcontractor Overhead & Profit - 3,870 '
General Conditions B ' 10,580
Studies/Professional Labor Overhead _ 0
Prime Contractor Home Office ' . 0
Subtotal - : $38,649
Prime Contractor , : : _ :
Profit - (Fee) { 0.00%) 0 ' 5:”“"“& ‘
RA Operations and Maintenance - 0 ‘ ‘ _ o
0&M Service Contract S '
Overhead, Tax & Profit 0
Subtotal - ' .| $38,649
Escalation e 2,280
Total Contract Costs $40,929
Contingencies {0.00%) 0
Project Management (0.00%) - : 0
Total Project Costs 1 840,929

s o ok e e o e ok END OF REPORT ﬂ.‘********

This System Intended For Government Use Only
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August 2004 100-NR-1 and 100-NR-2 Operable Units
Date 11/04/96 Page 1
Time 12:06
} PROJECT SUMMARY REPORT
100N, CMS RUN 3 & :
RUN 3 o
Pasco Washington WA
JAL & BRB
11/04/96
Category Amount
PA/SI . 0
Site Assessment 0
Studies 0
Remedial Design 0
RA Capital 42,741
Site Work 0
Sampling and Analysis 0
RA Professional Labor 0
Subcontractor Overhead & Profit 6,552
General Conditions 15,042
Studies/Professional Labor Overhead 0
Prime Comntractor Home Office 0
Subtotal ' $64,335
Prime Contractor 0
Profit - (Fee) { 0.00%) 01
RA Operations and Maintenance 0
D&M Service Contract
Overhead, Tax & Profit 0
Subtotal $64,335
Escalation 3,796
Total Contract Costs $
Contingencies (0.00%) 0
Project Management { 0. 00%) 0
Total Project Costs $68,131

o sk e ke s e e s ofe ke END OF REPORT e i skeske ek ok ok

This System Intended For Government Use Only
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G1.3 Atta¢hment 4, Model Assumptions for RACER-In Situ Bioremediation

In Situ Biodegradation (Bioventing) .

Bioventing can be particularly effective for removing volatile contaminants muse they are highly
susceptible to physical removal. Bioventing has been .developed and applied by the petroleum industry
to remediate fuel-contaminated sites. This model assumes that the contaminants of concern are petroleum
hydrocarbons.

One of the main advantages of aerobic biodegrédation of petroleum hydrocarbon contaminants over other
techniques is that the contaminants are completely destroyed, as the byproducts axe primarily carbon
dioxide, water, and biomass. Biodegradation avoids generating hazardous byproducts and additional

waste streams.

The foliowing topics are available for the In Situ bedegradation (Bioventing) modél: ‘

TECHNICAL HELP

« General Information

o Required Parameters

« Secondary Parameters
« Other Related Costs

» References

« Tables

+ Algorithms

SYSTEM HELP

+ Button Bar

« Model Processing

General Information ' .

Situ biodegradation involves microbial transformation of organic contaminants to affect cleanup of soils,
groundwater, and/or other contaminated media. Biodegradation of organics in soil/groundwater systems
is a natural process by which indigenous microorganisms obtain energy and/or carbon through the
metabolism of organic contaminants. Various designations are used to describe essentially the same
remediation technology: ' '

In Situ Biodegradation -

In Situ Bioremediation

In Situ Bioreclamation

Enhanced Bioreclamation _
Bioremediation or Biodegradation

“ All of these designations refer to processes Where contaminants are degraded by in-place biological

Processcs.

One means of performing in situ biodegradation is through soil venting. Soil venting, also called
bioventing, is similar to soil vapor extraction (see the Soil Vapor Extraction model)' except that with
bioventing, in situ biodegradation is stimulated intentionally. This process utilizes one or more vacuum '
extiaction wells screened outside the contaminated zone to direct oxygen from the surface through the
subsurface. Extracted air can be pulled directly through soil pores from the atmosphere or supplied by one
or more injection wells. This procedure phiysically removes volatile organic compounds (V' OCs) in the
soil gas and establishes a contaminant gradient between the solid/liquid and gas phases, thereby allowing
continuous removal as contaminants redistribute into the gas phase. Pulling air through the subsurface
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also provides oxygen that can be used as an electron acceptor in aerobic biodegradation of organics. This
oxygen, in combination with moisture, nutrients, and possibly microorganisms supplied by either
sprinkler systems or infiltration frenches/galleries, stimulates in situ biodegradation of ﬂrgamc '
Contaminants.

Bioventing can be used in safurated soil columns the groundwater table is lowered to expose more of the
contaminated layer. Air injected into the subsurface is drawn through the contaminated zone to stimulate
biodegradation and physically stnp volatile contarmnants Water and nutrients are prov1ded via
infiltration.

- Growth factors, which affect the rate of m_icrbbial degradation, include:

~Soil Moisture
Oxygen Requirements
Soil pH _
Soil Nuirients
Soil Temperature

* Soil Moisture

Moisture control may take the form of supplemental water to the site (irrigation), removal of excess water
(drainage, well points), or other methods (e.g., soil additives). Also, the addition of vegetation to a site
will increase vapotranspiration of water and, therefore, assists in retarding the downward migration of
water (€.g., leaching). When natural precipitation is insufficient to maintain soil moisture within an
optimal range for microbial activity, irrigation may be necessary. Water can be applied by standard
irrigation methods {e.g., sub-irrigation or sprinkler irrigation) in the case of shallow contamination not
exceeding 10 feet. In the case of deep soil contamination, injection wells may be installed for injection of
water with or without nutrients and microbial culture. The ease of controlling moisture depends on how
easily water is controlled at the site and on the availability of a suitable water source (e.g., transport
distance, drilling of new wells, availability, and cost of energy for pumping). Controls to manage the
run-on and runoff at the site are necessary to prevent drainage end erosion problems. Costs for erosion
control and runoff can be modeled using the Site Work and Utilities module of the RACER System.

Oxygen Requirements

Acrobic degradation is the most attractive of the processes for microbial transformation of petroleum
hydrocarbon contaminants because it proceeds at a more rapid rate and does not produce the noxious
byproducts associated with anaerobic decomposition. For petroleum hydrocarbons, approximately

3.5 pounds of oxygen are required per pound of hydrocarbon. For bioventing, however. the critical factor
is making sure that the vacuum wells are keeping the subsurface aerated. Passive injection vents allow a
path for air to be pulled through the subsurface.

Soil pH

Depending on the nature of the hazardous waste components contaminating the soil, it may be
advantageous to optimize the soil pH for a particular segment of the microbial community because both
ticrobial structure and activity are affected by the soil pH. Near neutral pH values are most conducive to
microbial finctioning in general. with a range of 7.0 to 8.5 Considered acceptable. For this model, it will
be assumed that the pH does not need adjusting.

Seil Nutrients
As in the case of all living organisms, indigenous microbial populations must have specific inorganic

nutrients (e.g., nitrogen. phosphorus, potassium. calcium, magnesium. ¢tc.) and a carbon and energy
source to survive. The nutrients necessary to stimulate in situ biodegradation in the subsurface should be
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studied and defined in a pilot study. Carbon, nitrogen. and Phosphorus amendments to the soil can be ' .
added at variable rates depending on microorganism requirements. Standard agricultural methods are - o1
used-to add nutrients to the soil. Sufficient nitrogen and phosphorus must be reapplied to ensure that these el

nutrients do not limit the microbial and metabolic activity. _ .

Soil Temperatare

Soil temperature is one of the most important factors controlling microbiological activity and the rate of
decomposition of organic contaminants. It also influences the rate of volatilization of compounds from
the soil. Optimal growth of microbial populations responsible for biodearadation of petroleum products
oceurs between 20 and 35° C. Because-of the insulating properties of plant cover, vegetation playsa
significant role in soil temperature. Bare soil unprotected from the sun's direct rays becomes very warm
during the hottest part of the day; it also loses its heat rapidly during colder seasons. A well-vegetated
soil does not become as warm as a bare soil during the summer, and the vegetation acts as an insulator to

" reduce heat loss from the soil in the winter.

Required Parameters

Required parameters are the minimum amount of information necessary to generate a cost estimate. _
There are no defaults as the parameter values arc specific. A reasonable cost estimate can be generated
using only the required parameters. The required parameters include:

« Installation - ' o '
o Average Depth to Top of Screen (Vertical Installation)
o Trench Depth (Horizontal Installation)
o Screen Length (Vertical and Horizonta} Installation) _ :
Soil Type . . ' AR A
Area of Contaminated Soil _ : R
VEPs o : ‘

. Blowers
Startup Period
O&M Period
Safety Level

Installation

Installation refers to the type of installation, either vertical or horizontal vapor extraction point (VEP)
installation. '

Options:
. Vertical
« Horizontal.

If vertical installation is selected, the user must provide the average depth to the top of 'screen, which is
used to cost drilling and construction materials. The valid range is 6 to 999 feet. If h_orizontal installation
is selected, the user must provide the trench depth, which is used to cost trenching and construction

" materials. The valid range is 3 to 30 feet.

The user must also provide the screen length. In the vertical bioventing system, the screen length is
designed to span the vertical extent of soil contamination. The total depth of the vertical bioventing well
is the sum of the depth to the top of the screen and screen length. However. the total depth of vertical
VEP may not exceed 999 feet. In the horizontal installation, the screen length is designed to remediate
effectively the entire site.: The screen length is based on the radius of influence of the vapor extraction A
well and area of contaminated soil. The. valid range for horizontal screen length is 1 to 999 feet. '

ey
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Sml Type

The soil properties greatly affect the design of the in situ bioremediation system. The primary controllmg
soil parameter is soil permeability. Permeability should be sufficient to permit adequate flow of air
through the contaminated matrix. The radius of influence of applied vacuum at the vapor extraction point
extends over a greater distance in soils with higher permeability. The soil permeability directly relates to
the soil particle size. This model classifies soil types into four groups based on partlcle size. Table 1

- shows the range of soil permeability for different soil types. -

Options

« Silty Clay, Clay

« Mixed Sandy, Silty, Clayey Soils
s  Primarily Sand

« Sand-and Gravel

Area of Contaminated Soil

The area of contaminated soil is the appropriate areal extent of the contamination to be remediated by
bioremediation. The valid range is 1 to 1,000,000 square feet. This roughly correlates to a rectangular
mpact zone of 23 acres or 1,000 ft x 1,000 ft. Typically, a site with an impact area as great as this would
be addressed in stages or divided into smaller areas and addressed as independent cells. If this is the case.
it is advisable to execute multiple runs of the model to account for each cell.

VEPs

The number of VPs are calculated based on the defauit well spacing, a secondary parameter, using the
equations shown in Algorithm 1. The number of VEPS cannot be directly changed on this.screen.

However, they may be changed at the VEP Design parameters by changing the default VEP spacing or by
directly changing the number of VEPs. :

Blowers

Represents the default quantity of blowers, which is determined from the secondary parameter, total flow -
rate (Q). The quantity of blowers camnot be directly changed on this screen. However the quantlty and
type of blowers may be changed by editing the VEP Design parameters.

Startup Period

The total treatment duration is divided into startup and O&M. The coats associated with the startup period
(e.g.. equipment acquisition, installation and optimization) are considered capital costs, and the O&M
costs are identified separately. This parameter may be used to identify the startup period {e.g., equipment
procurement, installation, and optimization) or it may cover the entire treatment period. The unit of
measure for the startup period is weeks'. The valid range for this model is 4 to 999 weeks.

O&M Period

The O&M period may be 0 to 999 months. (Reference Startup Period above) safety Level.

Safety Level
The safety level will be affected by the contaminant(s) at the site. Safety level refers to those lcveis as

~required by OSIDA in 29 CFR Part 1910. The four levels are designated as A. B, C, and D; where "A" is

the most protective and "D" is the least protective. A safety level of E is also inciuded to simulate normal
construction "no hazard" conditions as prescribed by the EPA. A complete descnphon of safety levels
and assoclated requirements is located in the On-Line Help for Safety Levels.
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Secondary Parameters

Reasonable cost estimate can be created using only the required parameters. However, if more detailed
information is kriown, secondary parameters can be added to create a more precise and site-specific
estimate. Secondary parameters, unlike the required parameters, have defaults that are determined by the
model. The defaults are dictated by the engineering design and model assumptions. The secondary
parameters are divided into the following four categories: :

o VEP Design
o Drill Vertical*
» Trench Horizontal**
« Soil Additives

*These parameters are only available when the type of VEP installation is vertical

**These parameters are only available when the type of VEP installation is horizontal.

VEP Design
The parameters for the design of the bioventing extraction system include: -

VEP Spacing
Number of VEPs
Gas Flow Rate
Total Flow Rate
Quantity of Blowers
Type of Blower

.« & & = & @

. VEP Spacing - The design of vapor extraction syste.ms depends primarily on the soil type. The model

defaults quantities to the design parameters based on the required parameter. soil type. Since the radius of
influence depends on the soil type, the VEPS spacing, numiber of VEPs, gas flow rate. and blower
specifications also depend on the soil type, The model design parameters for different roil' types are

‘based on data obtained from CAM RILL soil vapor extraction projects. Table 2 shows the default values

for VEP spacing and gas flow rate.

In bioventing, the purpose of vapor extraction is not to cause volatilization of organic compounds, but
merely to provide sufficient vacuum to cause the infiltration of arnbient air (due to the development of a
pressure gradient) into the subsurface soils to promote biorespiration. Therefore, it is not advisable to
apply high vacuum at the vapor extraction well because it would cause volatilization of organic
compounds, thus, requiring treatment of the extracted subsurface vapors.

Number of VEPs - The number of VEPS are calculated based on Wé_ll spacing ﬁsing the équations shown
in Algorithm 1. The number of VEPS may be changed directly by the user, or they may be calculated
based on the -VEP spacing.

Gas Flow Rate - The gas flow rate is used in the calculation for total fiow rate (Q), which determines the
default quantity of blowers. Q is calculated from the equation shown in Algorithm 2. The valid range is
.01 t0 99.99. : '

Total Flow Rate - The total flow rate, as calculated by the model, is displayed to provide the user with
off-gas treatment quantities, which can be input into other models such as carbon adsorption - gas, €tc,

" This field cannot be edited and is displayed for information purposes only.

Quantity of Blowers - The user may change the default quantity of blower6 directly, or have the modal
calculate the quantity of blowers. Table 3 shows the model defaults for type of blower and quantity of
blowers. The valid range is 1 to 99 blowers. ‘ '

~ Note: Because the quantity of blowers is determined from the total flow rate, if the user changes th

default VEP spacing (which determines the number of VEPs, also used in the calculation of total flow
Attachment 47. Appendix G.52
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rate) or changes the gas flow rate (also used in the calculation of total flow rate) and wants to use the

* default quantity of blowers, the user must re-calculate by clicking the Calculate push button.

Type of Blowers - The user is given the option of the four blowers provided below. Table 3 shows the
model defaults for type of biower and quantity of blowers. -

Options

« 98 SCAM.IHP

» 127 SUM.1.59P

« 160 SCPM. 2 HP

+ 280SCt.SHP

Drill Vertical

The parahneters for drilling vertical VEPs are listed and described below. -
s Diameter .
» Construction Material

+ Drilling Method

« Soil Sample Collection

o Drum Drill Cuttings

Diameter - The modal defaults to 2" diameter vertical VEPS. However, an option of 4" diameter vertical
VEPs is al.50 available in the model. The VEP diameter affects the diameter of borehole and cost of
construction material and drill cutting containment (drumming).

" Options
. 2 inch
« 4inch

Construction Material - Vertical VEPs are typicaﬂy constructed of either PVC or stainless steel screen
and casing. Primary selection considerations are cost and material compatibility with the contaminant.

Options

»  PVC - Schedule 40
« PVC - Schedule 80
e Stamless Steel

The model defaults to Schedule 40 PVC for the construction of all vertical VEPS less than 85 feet deep.
However, when the depth of the vertical VEPs is greater than 85 feet, the model defaults to Schedule 80
PVC material.

Drilling Method — The vertical VEPs can be installed using a variety of vertical drilling techniques,
depending on site hydrogeology and desired depth of the borehole. The three vertical drilling techniques
included in this model are:

+ Hollow Stem Auger

«  Water/Mud Rotary

« Air Rotary

The model defaults to hollow 6tem auger for 2-inch-and 4-inch diameter vertical VEP installation when
the well depth is less than 150 feet below ground surface (bgs). The water/mud rotary method is the
model default for drilling when the VEP depth is greater than 150 feet bgs. “Air rotary driiling is also
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available a6 an option. It is assumed that drilling is in an unconsolidated formation. If the subsurface is TN
consolidated, then the user should use water/mud rotary or air rotary rather than hollow stem augers even L

for depths less than 150 feet bgs Table 4 glves the diameter of borehole for the different dnllmg
methods.

All connection piping is assumed to be aboveground installation. The Piping model should be run if
below ground piping is desired. The amount of connection piping defaulted is the radius of influence
times the number of VEPS. The amount of manifold pipe will be defaulted at half the length of the
connection piping, and is the same material as the connection pipe. A pressure gauge and other piping .
appurtenances will be defaulted as well. The connection and manifold pipe size defaults for vertical
VEPs are shown in Table 5. '

Soil Sample Collection - Sample collection during borehole advancement allows characterization of the
geology beneath the site and definition of the magnitude and extent of contaminants in the vadose zone.
According to the IRP Statement of Work 1991. Soil samples shall be collected every five feet or at each -
change in lithology, whichever is less for lithologic description. Drill cuttings can be collected as the
borehole is advanced for general geologic information. Discrete samples are collected in unconsolidated
sediment using a variety of methods including split spoon, Shelby tubes, and the California brass ring.

The model defaults to collection of soil samples with a split spoon sampler with_standard-pénetration tests

. at five-foot intervals during borehole advancement. -Samples are screened with an organic vapor analyzer

(OVA) for volatile organics and described for the lithologic log by the geologist_supervising drilling.

If laboratory analysis is desired, the user must decide how many soil samples and what type of analysis
will be required. The user must then add these soil analyses to the Sampling and Analysis model.

Drum Drill cuttings - The drill cuttings are generally placed in 5 5-gallon drums and stored until disposal
options have been evaluated. The model default is to include drill cuttings containment.

'i\.\_—’

The professmnal Iabor hours spent in the field supervising the installation of the vertical VEPs are passed -
to the RA Professional Labor model. The model makes the following assumptions for staff
hydrogeoiogist hours related to vertical VEP installation:

+ If sample collection is included, VEPs are drilled at a rate of 20 feet per hour, plus 2 hours per well
for well completion. Total labor hours are for drilling supervision by a staff hydrogeologist.

« If sample collection is not included, VEPs are drilled at a rate of 40 feet per hour, plus 2 hours per
well for well completlon Total labor hours are for drilling supervision by a staff hydrogeologist.

Decontamination procedures for the VEPs screen; riser, and caps as well as decontamination of drilling
tools (e.g., hollow stem augers) will be conducted prior to and between each borehole/well installation.
Procedures consist of steam cleaning with a high-pressure steam-generating pressure washer and
detergent, in accordance with AFCEE requirements. '

Decontamination procedures for split spoon samplers, béilers, and hand augers were also based on
AFCEE requirements and consist of: . :

Clean with tap water and detergent using a brush.
Rinse thoroughly with tap water.

Rinse with deionized water.

Rinse twice with pesticide-grade isopropanol.
Rinse with organic-free deionized water.

Allow to air dry.

Monitoring wells art usually installed on the periphery of the soil contaminant plurne Momtormg wells

are not included in this model, but may be estimated by using the Monitoring model. \ ) -
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Trench Horizental

Horizontal installation involves excavatmg a narrow trench and installing a screened or perforated pipe at
a common elevation. The model defaults to a horizontal installation method depending on the depth of
installation. The model defaults to the use of chain trencher when the depth of installation is less than or
equal to 4 feet. The crawler mounted, hydraulic excavator is defaulted when the depth of installation is
greater than 4 feet but less than or equal to 20 feet. The Horizontal Dewatering Systems, Inc- (IWSI)
proprietary method (Patent *4927292) will be defaulted for depths of installation between. 21 and 30 feet.

The model does not consider the need for cave-in protection when installing bioventing systems in

trenches exceeding.10 feet. -Additional controls such as a trench box, well points, sheeting, or side sloping
maybe required due to soil conditions. If this is the case, refer to the Site Work and Utilities models.

The HDSI proprietary method uses specialized equipment to drill a 14-inch wide hole to set a vertical
PVC blank pipe. After drilling, the machine dig6 in either a forward or backward direction to create a
horizontal VEP. As it digs, a high-density polyethylene (HDPE) perforated pipe is laid horizontally. The
pipe is simultaneously covered with a filter pack and connected to the vertical PVC pipe. :

- Note that the trenclﬁng methods do not permit collection of discrete soil samples for Taboratory analysis.

Therefore, the soil sample collection option is not provided for horizontal VEPs installation.

All connection piping is assumed to be aboveground installation. The Piping model should be run if
below ground piping is desired: The amount of connection piping defaulted is the radius of influence
times the number of VEPs. The amount of manifold pipe will be defaulted at half the length of the

. connection piping and is the same material as the connection pipe. A pressure gauge and other p1p1ng

appurtenances will be defaulted as well.

The model defaults to 2-inch and 4-inch diameter schedule 40 PVC connection and manifold pipe,
respectively when a 2-inch diameter screen pipe is specified. The model defaults to 4-inch and +-inch
diameter schedule 40 PVC connection and manifold pipe, respectively when a 4-inch diameter screen
pipe is specified, and C-inch and 8-inch diameter schedule 40 PVC connection and mamfold plpe
Respectively when a C-inch diameter screen pipe is 5pemﬁed

The parameters for horizontal installation are listed and described below,

+ VEP Diameter
+ Contaminant of Trench Cutting

VEP Diameter - The model defaults to 2+ diameter horizontal VEPs for depths of installation less than or
equal to 10 feet. However, an option of 4" diameter horizontal VEPs is also available in the model.

When the installation depth is greater than 20 feet, the model defaults to installation of horizontal VEPs
by the HDSI proprietary method; therefore, the construction materials cannot be edited. Per this -
construction method, a choice of 4-inch or C-inch diameter perforated HDFE horizontal pipe is available

for installation. The model defaults to 4-inch dlameter horizontal VEPS for depths of installation greater
than 10 feet.

Containment of Trench Cutting - The trench cuttings can be placed in 55- galion d---J=and stored until
chsposal options have been evaluated. If containment is included, this option will be coated. Otherwise,
it is assumed that the waste soil is backfilled into the trench to be treated, along with the in situ
contaminated soil. ‘The model default is not to include containment of trench cuttings..

Another alternatlve that is not incladed in this model would be stockpiling tie Waste soil at a location near
the bioventing area.

The amount of waste soil to be drummed using the HDSI proprictary method is less than that drummed
using conventional excavating equipment. This is due to the rmmmal disturbance of subsurface soil when
using the WSI method.
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The professional Iabor hours spent in the field supemsmg the installation of the horizontal VEPS are
included with the VEP installation costs. The model makes the fol]owmg assumptmns for staff
hydrogeologlst hours related to horizontal VEP installation:

"« 45 minutes for vertical blank PVC pipe installation of a staff hydrogeelogist per VEP'

« 1 minute per 2 feet of horizontal screen section, installation of a staff hydrogeologlst per VEP
¢ - 1.5 hours for loading, movmg, and setting up on 51te

Decontamination, procedures for the VEP screen, riser, and caps, as well as decontamination of trenchirig

tools, will be conducted prior to and between each VEP installation. Procedures consist of steam cleaning .

with a high-pressure steam-generating pressure washer and detergent, in accordance with AFCEE
requirements.

Monitoring wells are usually Instatled= the pen'phery of the soil contaminant plume. Monitoring wells
are not included in this model, but may be estimated by using the Monitoring model.

Soil Additives

‘The soil additives parameters are Listed and described below.

. Waterir.t_g'

-+  Nutrients

» Microorganisms

Watering ~ Moisture and nutrients will generally be delivered to the soil by one of the three methods:
spray itrigation (sprinkler system), infiltration gallery, or injection wells. This model assumes that if the -
watering Qztion is selected, a sprinkler will be wed. The model default is to include watering. The
Infiltration Gallery or Injection Wells models may be used to estimate costs for the other options.

Nutrients — The most basic bioremediation processes involve the addition of oxygen and appropriate
nutrients, typically nitrogen and phosphorus. The optimum nutrient mix must be determined by
laboratory growth studies and geochemical evaluations of the site: however, a default has been
determined for a rough estimate of nutrients and quantities. If nutrients are selected, the defaultis a
nitrogen/ phosphorus/potassium (20:20:20) pulverized fertilizer, at an application of Boo lbs/acre. The
model default is to include nutrients.

Microorganisms — When naturally oceumng microorganisms are few in number or are absent, or when
rapid cleanup is desired, acclimated organic matter may be added to the soil to be treated. The acclimated
organic matter supplies orgamsms capable of initiating the degradatxon process. For this model, it will be
assumed that microorganisms will not be added to the subsurface. The applications for the
microorganisms, if chosen, will be0.5 Ib bioculture per gallon of water. The monthly application is
estimated to be 25 bs of bactena per.1.000 cubic yards of waste. This corresponds to 200 gallons of
water and bioculture per month per 1.000 cubic yards of contammated soil.

G1.3.1 Attachment 5, Model Assumptions for RACER-In Situ Solidification

In Situ Solidification

Solidification/Stabilization (8/8) is a treatment techno]ogy in which chemical gents are mixed with waste '

to make use of complex chemical and physical actions to improve physical properties and reduce
contaminant solubility, toxicity, and/or mobility. S/S is-a viable treatment for contaminated materials

~ when the constituents cannot be treated, recovered or destroyed by other methods because of technical or
_ economical limitations. :

The In Situ model does not include excavation, transportaﬁon, or disposal of solidified material.
Solidification of in-drum waste is not addressed with this model- This model assurnes that the site is fully
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accessible by heavy equipment (é.g., 100-ton crane, large carth mdving equipment. ete.). Itisalso -
assumed that the site has been properly characterized prior to use of the In Situ Solidification model.

The following topics are available for the In Situ Solidification model:

TECHN]CAL HELP

» General Information

+ Required Parameters

« Secondary Parameters
o  Other Related Costs

+ References

+ Tables

SYSTEM HELP

« . Button Bar
. Model Processing

To solidification, a reagent is added to transform a liquid, sludge, sediment, roil into a Solid form.
Solidification may immobilize the contaminants .within the crystalline structure of the solidified material
thus reducing the contaminant leaching potential: aithough this varies depending upon waste, soil, and.
reagent characteristics. In stabilization, a reagent is added to transform the material so that the hazardous
constituents are in the least mobile or toxic form. Solidification is a physical treatment, whereas,
stabilization is a chemical treatment. Compatlbﬂmes of common reagents with various waste components
are shown in Table 1.

A bench-scale laboratory program is usually performed to determine the type and amount of the S/S -
reagent requlred to satisfy the regulatory treatment objectives.

S/8 is generally most efiective for inorganic compounds and radionuclides. Solidification/stabilization is
generally effective on certain contaminants, or contaminant groups: volatile and non-volatile metals (with
some exceptions, anionic complexes of metals such as chromium, selenium, arsenic, cyanides, strong
acids, oxidizing agents, and reducing agents); other inorganics, polychlorinated biphenyls (PCBs), and
radionuclides. Treatment of some semivolatile compounds has been documented using S/8, although
treatment of volatile organic compounds (VOCs) is currently the focus of research and debate.

This technology can be performed using a variety of equipment. Several methods include: Open
Pit/Trench/Area M1x1ng, in Sitw/In Drum Mixing, and Ex Situ treatment in a mixing unit. The Open
Pit/Trench/Area mixing method requires a reagent to be dumped on top of the waste and mixed with
conventional earth saving and earth handling equipment. The in Sitw/In Drum method requires a
specialized or patented piece of equipment (usually a hollow stem auger or multiple auger rig) that injects
and mixes reagent into the waste in place and can be used at depths up to 120 feet below grade. The ex
situ method requires excavation, conveyance, or pumping of a contaminated medium into a mixing unit
where a reagent is added. Treatment would be processed through a pugmill {mixing apparatus). The
process modeled herein is the In Situ process using crane-mounted mixing augers. The Ex situ process
may be estimated using the SohdlﬁcatlonfStablhzatzon model.

In most instances, the sol1d1ﬁed material can be left in place and capped. However, local and state
regulations should be reviewed to evaluate provisions for in-place disposal of solidified material. In Situ
S/S eliminates the higher costs and additional hazards associated with excavation, handling and transport
of hazardous materials associated with On-Site treatment and/or off-site disposal. In cases where the
solidified material cannot be left in place, disposal options should be evaluated prior to technology
selection. If land filling is the disposal option of choice, then the effectiveness of the S/S tectmology to
meet the requirements of the Land Disposal Restrictions {LDRs) under the Resource Conservation and
Recovery Act (RCRA) should be evaluated prior to proceeding. If the waste contains PCBs, then the
waste disposal is regulated by the Toxic Substance Control Act (TSCF). EPA guidelines recommend a
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minimum unconfined compressive strength 'TTCS) of 50 pounds per square inch (psi) for treated.waste —
that is disposed in landfill with no free liquids phase. For in Situ applications, strength should be : L

adequate to serve the anticipated future uses of the site. e
The total cost for this remediation technology will vary depending upon the chemical and physmal
characteristics of the waste, the site characteristics, and the treatment requlrements
Required parameters are the minimum amount of information required to generate cost estimate. There
are no defaults as the values are site-specific. A reasonable cost esnmate can be generated from the
required parameters. The required parameters include:
+ Type of Waste
+ Total Volume of Waste*
» Depth of Bore*
+ Boring Surface Area* -
o Soil Type
+ Safety Level ‘
* Note: The user must enter two of these three required parameters. The remaining value is then
calculated by the two entered values. The entered values must not allow the calculated value to exceed its
valid range. '
Type of Waste
The selections for type of waste are solid or sludge It is assumed that the sludge is pumpable. The type
of waste will affect the S/S mix design. It is assumed in the model that the waste is suitable for the S/S
process. Waste with high concentrations of organics and other miscellaneous materials (i.e., oil and
grease, loess, peat, highly plastlc clays) may inhibit the effectlveness of this technology AN

_ . . e
Options
. Solid
« Sludge
Total Volume of Waste
The volume of the waste is spec1ﬁed in cubic yards. The volume will be converted to weight since ratios
using weight comparisons are most commonly used. The valid range is 1 to 9,999,999 cubic yards.
Sludges can be converted from gallons to cubic yards by multiplying the number of gallons by 0. 005
Depth of Bore

" This parameter reflects the depth of the contaminated waste to be treated. The depth of waste to be
solidified drives the size of the equipment used for treatment. The valid range is 1 to 120 feet.
‘Boring Surface Area
This is the surface area affected by the boring for the sohd1ﬁcat10ni’stab1hzatmn process The bormg
surface area drives the number of borings requn'ed 'I'he valid range is 1 to 9,999,999 square feet.
1 Type

- The soil type will affect the size of the boring equipment.

Options _ : _
« Siity Clay, Clay : : '
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+ . Mixed Sandy, Silty, Clayey Soils
»  Primarily Sand
+ Sand & Gravel

Safety Level

The safety level will be affected by the contaminant(s) at the site. Safety level refers to those levels as
required by OSHA in 29 CFR Part 1910. The four levels are designated as A, B, C, and D; where

"A" is the most protective and "D" is the least protedtivé. A safety level of E is also included to simulate
normal construction "no hazard" conditions as prescribed by the EPA. A complete description of safety
levels and associated requirements is located in the On-Line Help for Safety Levels.

Secondary Parameters
The secondary parameters are listed and described below.

A reasonable cost estimate can be created using only the required parameters. However, if more detailed
mformation is known, the secondary parameters can used to create a more precise and site-specific
estimate. Secondary parameters, unlike the rcqulred parameters, have defaults that are’determined by the
model. The defaults are dictated by the engineering design and model assumptions. ‘The secondary
parameter sets are: .

» Secondary
« Additives
Secondary

The secondary parameters are listed and described below.

+ Initial Moisture Content
» Density of Waste
»  Auger Diameter

Initial Moisture Content — The initial moisture content varies depending upon the waste medium. The
moisture content will aid in determining the mix design for the waste and additives. The default moisture
contents are shown in Table 2. The valid range for solid waste is 0 to 30%. For sludge waste, the valid

‘range is 31 to 70%.

Density of Waste ~ The density of waste is specific to the waste medium and will be presented in pounds
per cubic foot (pcf). This will provide information necessary to calculate the mix design and volume
expansion encountered after the solidified waste has cured. The unit weight can be adjusted to the field
conditions of the waste. The default waste densities are shown in Table 3. The-valid range for solid
waste is 60 to 200 pef. For sludge waste, the valid range is 40 to 200 pef.

Auger Diameter - The auger diameter refers to the diameter of the boring bit. The auger diameter will
default based on soil type and depth of boring. The auger diameter will determine the number of borings
required.

Additives

The additives parameters ar¢ listed and described below.

» Chemical Additive Ratios _
+ (Calcuolate Volume of Treated Waste

‘Chemical Additive Ratios — There are many chemical additives that can be used effectively in the S/S

process. However, additive ratios axe highly waste specific and should be determined by beach and pilot
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‘only to obtain estimated chemical additive costs. A more precise estimate can be provided upon. .

Class 1 Modification S WA7890008967, Attachment 47
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testing. The chemical additive ratio defaults provided in this model are rudimentary and are provided

=

completion of beach and pilot testing,

This parameter group may include such chemicals as: water, proprietaty chemical binders, Portland
cement, fly ash, cement kiln dust, hydrated lime, asphalt, bitumen, polyolefins, epoxy, urea formaldehyde,

_ activated carbon, modified Clay, pumice, blast furnace slag, polycrylares, and polyacrylamides. Mix

ratios will be defaulted based on the required parameter input and standard S/S mix designs.

The default additives will include: water, proprietary chemical binder, fly ash, kiln dust, and Portland
cement. The mix proportions will be weight based and contingent upon the initial moisture. Content and
unit weight of the waste. Table 4 provides a list of the default weight of additive to waste ratios Table 5
provides a summary of specific gravity and weight for both chemical additives and waste streams. These
defaults are estimated based on information obtained from the EPA SITE program, and conversations
with consultants and vendors. ' ' '

Calculate Volume of Treated Waste - This is a locked field that will display the amount of waste after
treatment and curing has been completed. This is displayed for informational purposes only. In general
the volume of the treated waste will increase based on the amount of chemical additive that has been -
added for treatment. This increase in volume will raise the ground surface of the site over the-aerial'
limits of the untreated waste if the treated material is left in place. The-site would require grading end
capping based on its future use. If the treated material were to be disposed of in a landfill, the total
volume of the treated waste would indicate the amount that is to be disposed of either in a Subtitle "C"
(hazardous) or Subtitle "D" (non-hazardous) landfill depending upon the outcome of the Toxicity
Characteristic Leaching Procedure (TCLP) analytical results. Groundwater monitoring adjacent to the
solidified material may be required and should be estimated using the Monitoring model. Well
installation can be estimated using the Groundwater Monitoring Wells model. :
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G2.0 COST ESTIMATES FOR GROUNDWATER ALTERNATIVES

Table G2.1.  Total Costs — Alternative 2

NET PRESENT WORTH FOR 100-NR-2 CMS ALTERNATIVE 2

Caleulation of Net Present Worth of a cash flow annually escalated at 3.2% and annually discounted at
10.2% (7%plus 3.2%) per year for 300 years. The 3.2% annual escalation is published by DOE (ERC
rates 12/20/96) and is assumed constant for 300 years. The 7% Discount Rate was obtained from the
EPA Hotline (800) 424-9346. The first year is not escalated or discounted.

START-UP CAPITAL COSTS (IN 1997 DOLLARS) IS $63,358

NET PRESENT WORTH OF OPERATIONS & MAIN’I"ENANCE AND FUTURE CAPITAL
COSTS FOR 100-NR-2 CMS ALTERNATIV E#21IS $699,468

The c'gsh flow is made up of the following: |

1. Install Signs Along the River @ 5,076 every 20 Years. Start at year one. _

2. Sample Sr-90 to River @ 5,687/yr. for 300 Yrs. Capital Well Replacement Costs of $48,557 every
20 Yrs.

3. Monitor Tritium to River $11,270/yr for 15Yrs.

4. Sample Sr-90 in Aquifer @ 13,893/yr for 300 Yrs. Capital Well Replacement Costs of $291,408
every 20 Yrs.

5. Sample Other Contammants @ $8 ,314fyr. for 100 Yis. Cap1tal Well Replacement Costs of $58,282
every 25 Yrs.

The total inosculated capital costs is $5,068,784
The total inosculated operating cost is $6,874,535
The average annual in osculated operating cost is $6,874,535/300 YRS. =22915

The actual average yearly operatmg costs will vary since prOJects requiring O&M run for 15,1060, & 300
years.
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Table G2.2. - Total Costs — Alternative 3 |

W00 ~1 G\ U

NET PRESENT WORTH FOR 106-NR-2 CMS ALTERNATIVE 3

Calculation of Net Present Worth of a cash flow annually escalated at 3.2% and annually discounted at
10.2 % (7 % plus 3.2 %) per year for 300 years. The 3.2 % annual escalation is published by DOE (ERC
rates 12/20/96) and is assumed constant for 300 years. The 7 % Discount Rate was obtained from the
EPA Hotline (800) 424-9346. The first year is not escalated or discounted. - : ‘

Start-up cap1tal costs (in 1997 dollars) is $8,240,697

Net present worth of operations & maintenance and future capital costs for 100 NR-2 ¢ms alternative
#3 s $1,021,528

The cash flow is made up of the following;:

1. Install Clino Wall at the River 1 st yr. @ 8,182,415, This is all Capital cost W1th no Yearly O&M.
2. SampleSr-90 to River at Clino Wall @ 19,389/Yr. for 300 Yrs. Capital Well Replacement Costs of

$321,218 Every 20 Yrs.

-3, -Monitor Tritium to River $11,270/yr for 15 Yrs.

4. Sample 5r-90 in Aquifer @ $13,893/Yr. for 300 Yrs. Capital Well Replacement Costs of $291,408

Every 20 Yrs.
5. Sample Other Contaminants @ 8,3 14/yr for 100YTs. Capital Replacement Well Costs of $58,282

Every 25 Yrs.
The total unescalated capital costs is $16 992,315
The total unescalated operating cost is $10,985,030
The average annual unescalated operating cost is $10,985,030 f300 yrs. = 36,617
The actual average yearly operating costs will vary since pro;ects requiring O&M Tun for 15,100, &

300 years.
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Table G2.3. -Total Costs — Alternative 4

NET PRESENT WORTH FOR 100-NR-2 CMS ALTERNATIVE 4

Calculation of Net Present Worth of a cash flow annually escalated at 3.2 % and annually discounted at
10.2 % (7 % plus 3.2 %) per year for 270 years. The 3.2 % annual escalation is published by DOE (ERC
rates 12/20/96) and is assumed constant for 270 years. The 7 % Discount Rate was obtained from the
EPA Hotline (800) 424-9346. The first year is not escalated or dlscounted :

Start-up capital costs (in 1997 dollars) is $1,754,609 -

Net present worth of operations & maintenance and futufe capital
Costs for 100-nr—2 cms alternative # 4 is $12,491,105

The cash flow is made up of the following:

1. Pump & Treat to 200 gpm, O&M @ $674,185/yr for 270 years. Plant & well construct & -
replacement @ 1, 20, & 50 yrs.

2. Monitor Tritium to River $11,270/yr. for 15 Yrs.

3. Sample Sr-90 in Aquifer @ $30,923/Yr. for 270 Yrs Capital Well Replacement Costs of $524,535
Every 20 Yrs.

4. Sample Other Contaminants @ $8 314/yr for 100 Yrs. Capital Well Replacement Costs of $58,282
Every 25 Yrs.

5. Monitor Water Levels @ 7,046/yr for 270 Yrs.. Capital Well Replacement Costs of $194,228 Every
50-Yrs,

The total unescalated capital costs is $38,160,277
The total unescalated operating cost is $193,282,168
‘The average annual unescalated operating cost is $193,282,168 /270yrs.= 715,860

The actual average yearly operatmg costs will vary since projects requiring O&M run for 15,100, & 270
years. ,
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Table G2.4. Total Costs — Alternative 5

NET PRESENT WORTH FOR 100-NR-2 CMS ALTERNATIVE 5

Calculation of Net Present Worth of a cash flow annually escalated at 3.2 % and annually discointed at

' 10.2 % (7 % plus 3.2 %) per year for 270years. The 3.2 % annual escalation is published by DOE (ERC

rates 12/20/96) and is assumed constant for 270 years. The 7 % Discount Rate was obtained from the
EPA Hotline (800) 424-9346. The first year is not escalated or discounted. '

Start-up capital costs (in 1997 dollars) is $4,580;2(}4

Net present worth of operations & mainienance énd future capital °
Costs for 100-nr-2 cms alternative #5-is $34,585,404

The cash flow is made up of the following:

1. Pump & Treat to 200 gpm, O&M @ $674,185/yt for 270 years. Plant & well construct &
replacement @ $1,20&50yrs. o _ - -

2. Maintain Tritium Hydraulic Control $12,175/yr. for 15 Yrs. Capital well costs $115,796 at day one.

3. Sample Sr-90 in Aquifer @ $30,923/yr for 270 Yrs. Capital Well Replacement Costs of $524,535 .
Every20 Yrs. =~ ' | _ .

4, Sample Other Contaminants @ $8,314/yr for 100 Yrs. Capital Well Replacement Costs of $58,282

- Every 25 Yrs. ' _ .

5. Monitor Water Levels @ $7,046/yr for 270 Yrs. C Capital Well Replacement Costs of $194,228
Every 50 Yis. '

6. Others Pump & Treat to 200 gpm, O&M @ $1,356,033/yr for 90 years. Plant & well construct &
replacement @ 1, 20 & 50 yrs. intervals ‘

The total unescalated capital costs is $50,409,080
The total unescalated operating cost is $315,188,703
The average annual unescalated operating cost is $315,188,703 /270yrs. = $1,167,366

The actual average vearly operating costs will vary since projects requiring O&M rum for $15,90,100, &
270 yeats. '
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Table G2.5. Total Costs — Alternative 6

NET PRESENT WORTH FOR 100-NR-2 CMS ALTERNATIVE 6

Calculation of Net Present Worth of a cash flow annually escalated at 3.2 % and annually discounted at
10.2 % (7 % plus 3.2 %) per year for 300 years. The 3.2 % annual escalation is published by DOE (ERC
rates 12/20/96) and is assumed constant for 300 years. The 7 % Discount Rate was obtained from the
EPA Hotline (800) 424-9346. The first year is not escalated or discounted.

Start-up capital costs (in 1997 dollars) is $20,389,389

Net present worth of operations & maintenance and future capital
Costs for 100-nr-2 oms alternative #6 is $36,269,137 |
The cash flow is made up of the following-

1. Pump & Treat to 135 gpm, O&M @ $589 ,180/yr for 270 years. Plant & well construct &
replacement @ 1, 20, & 50 years.

2. Maintain Tritium Hydraulic Control 11,270/yr for 15 years.

3. Sample Sr-90 in Aquifer @ 21,580/yr for 270 years. Capital Well Replacement Costs of 349, 630
Every 20 years.

4. Sample Other Contaminants @ 8,314/yr for 100 years. Capztal Well Replacement Costs of 58 282
Every 25 years.

5. Monitor Water Levels @ 7,046/yr for 270 years. Capital Well Replacement Costs of 194,228 Every
50 years. '

6. Others Pump & Treat to 200 gpm, O&M @ 1,356,033/yr for 50 years. Plant & well construct &
replacement @ 1, 20, & 50 yrs. intervals

7. Install Freeze Wall at the River. O&M 212 463/yr for 300 years. Capital Installat:lon Costs 1% .year
16,463,096, !

The total unescalated capital costs is $56,753,369
The total unescalated operating cost is $353,590,138 .
'The average annual unescalated operating cost is $353,590,138/ 300yrs, = $1,178,634.

The actual average yearly operanng costs will vary since projects requiring O&M run for 15, 90, 100 270
& 300years
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Table G2.6 - Total Costs Alternative 7

NET PRESENT WORTH FOR 100-NR-2 CMS ALTERNATIVE 7

Calculation of Net Present Worth of a cash flow annually escalated at 3.2 % and annually discounted at
110.2 % (7 % plus 3.2-%) per year for 100 years. The 3.2 % annual escalation is published by DOE (ERC
rates 12/20/96) and is assumed constant for 100 years. The 7 % Discount Rate was obtained from the
EPA Hotline (800) 424-9346. The first year is not escalated or discounted. : _

Start-up capital costs (in 1997 dollars) is $22,416,808

Net present worth of operations & maintenance and future capital costs for 100-nr—2 cms alternative # 7 is
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$114,113,817

The cash flow is made up of the following:

. Pump & Treat to 250 gpm, O&M @ 4,966,263/yr for 20years. Original Capital Cost $2,048, 414
Maintain Tritium Hydraulic Control 2175/yr for 15 years. New Well Capital Costs $115,796

1
2.
3. Sample Sr-90 in Aquifer @ 13,519/yr for 20years.
4

Sample Other Contaminants @ 8,3 14/yr for 100 years. Capital Well Replacement Costs of 58,282

every 25 years.

5. Monitor Water Levels @ 10,404/yr for 100 years. Capital Well Replacement Costs of $294,740 @

50 years.

6. Others Pump & Treat to 200 gpm, O&M @ 1,356,033/yr for 90 years. Plant & well construct &

replacement @ 1, 20, & 50 yrs. intervals

7. Install Soil Flushing. O&M 2,953 284/yr for 20 yr. Capital Installation Costs 1st. year $8,708,080.
8. Install Sheet Piling Wall Original Capital Cost $8 776,437. Remove in 20 years @1 077,752

The total unescalated capital costs is $32,309, 602
The total unescalated operating cost is $283,686,469.

The average annual unescalated operating cost is $283,686, 469138/ 100y1's =2,836,864.
The actual average yearly operating costs will vary since pI'Q] jects requiring O&M run for

15,20,90,100, years.
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G3.0 GROUNDWATER ALTERNATIVES DESCRIPTION S 100-NR-1/100-NR-2 CMS
(33.1 Alternative 1: No Action

PHYSICAL FEATURES

None

. NOTES

*  National Contingency Plan requires evaluation of the No Action alternative

*  Columbia River in vicinity of N-Springs currently exceeds MCLs for tritium, strontium, and nitrate.

*  Niirate load to the Columbia River from the N-Area is very small in comparison-to the load from
irrigation return flows

ASSOCIATED ACTIVITIES

¢ No cleanup activities at all
*  No instititional controls after DOE releases the property in 2018

CONSEQUENCES

Tritium cone. in to river exceeds MCL for next 10-15 years

Tritium conc. in aquifer exceeds MCL for next 25 years

Strontium conc. into river exceeds MCL for next 270 years

Strontium conc. in aqulfer exceeds MCL for next 300 years

Other contaminants in aqulfer will exceed MCLs for few to 90 years
Manganese conc. into river may exceed MCL sat future date for few years
Contaminant conc. into river could change without being detected

Attachment 47 Appendix G.67 .
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G3.2 Alternative 2: Institutional Controls L/
NR-1/NR-2CMS GROUNDWATER ALTERNATIVES — DESCRIPTIONS
August5,1996 ‘ -
PHYSICAL FEATURES
. Momtormg wells
»  Tritium- 4 wells, sample I/yr, test for tritium, for 15-years
e  Strontium-9 wells, sample rate varies, test for Sr-90, for 300 years
*+  Others- 3 wells, sample 1/yr, test for 5 analytes, for 20 to 100 years
»  Signs along river
NOTES
h - Columbia River in vwrmty of N- Sprmgs cummtly exceeds MCLs for tritium, strontium, and nltrate
ASSOCIATED ACTIVITIES _ '
e Access controls on river shoreline along N-Springs
»  Controls on GW use for 300 years
»  Limits on itrigation in the general area
*  Monitoring for 300 years _
«  Regulatory acceptance of institutional controls .
CONSEQUENCES : ' - ' N
. I
e No use of unconfined aquifer allowed for 300 years S
+  Must maintain monitoring, institutional controls, etc. for 300 years
Risk to ecological receptors along river may occur due to strontium
e  Changing groundwater conditions would be detected by monitoring
»  Tritium and strontium would contmue to flow into the Columbia River
Also _
»  Tritium cone. into river exceeds MCL for next 10-15 years
Tritium conc.’m aquifer exceeds MCL for next 25 years
e  Strontium cone. into river exceeds MCL for next 270 years
«  Strontium cone. in aquifer exceeds MCL for next 300 years
+  Other contaminants in aquifer will exceed MCLs for few to 90 years
«  Manganese conc. in to river may exceed MCL sat future date for few years
! f\“&

- “‘g_-./’
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G3.3 Alternative 3; Permeable Wall and Institutional Controls

NR-1/NR-2 CMS GROUNDWATER ALTERNATIVES — DESCRIPTIONS
(IC for tritium to river and all COCs in aquifer)
August 5, 1996 '

PHYSICAL FEATURES

*  Permesble barrier, 2000 ft. long (for strontium) (top of barrier wall at least 10 ft below ground
surface)

*  Monitoring wells
Tritium- 4 wells, sample 1/yr, test for tritium, for 15 vears
Strontium- 2 wells plus 40 sample tubes impermeable wall, sample rate varies, test for Sr-90, for
300 yrs.
Strontium- 5 wells, once every 2 yrs, test for Sr-90, for 300years
Others- 3 wells, sample 1/yr, test for 5 analytes for 20 to 100 years

*  Signs along rivér
NOTES .
*  Columbia River in vicinity of N-Springs currently exceeds MCLs for tritium, strontium, and nitrate.

*  Nitrate load to the Columbia River from the N-Area is very small in comparrson to the load from
1rr1gauon return flows

e Permeable wall operates passively; little O&M requjred
ASSOCIATED ACTIVITIES

Land use controls for area containing permeable wall

Monitoring for permeable barrier integrity for 300 years'

Institutional controls on GW use for 300 years

Institutional controls along river for 15 years, for tritium

(assume other COCs pose no risk to river)

Monitoring north and south of permeable wall for groundwater quality going in to river
Regulatory acceptance of institutional controls

CONSEQUENCES

*  No use of unconfined aquifer allowed for 300 years
*  Must maintain monitoring and institutional controls for 300 years
*  Permeable wall reduces risk to ecological receptors along river that is due to strontium

Also

*  Tritium conc. into river exceeds MCL for niext 10-15 years

*  Tritjum conc. in aquifer exceeds MCL for next 25 years

*  Strontium conc. into river will be less than MCL

*  Strontium conc. in aquifer exceeds MCL for next 300 years

*  Other contaminants in aquifer will exceed MCLs for few to 90 years

Manganese cone. into river may exceed MCL sat future date for few years -
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G3.4 Alternatived: Hydraulic Controls And Pump and Treat for Strontinm, Instltutmnal Controls Y
for Tritium to River and Other COCs in Aquifer

NR-1/NR-2 CMS GROUNDWATER ALTERNATIVES — DESCRIPTIONS
August5,1996

PHYSICALFEATURES

. .S_r-90Hyd._Control and P&T: 9 extraction wells, 5 of 9 new

3 injection wells, 1 of 3 new
1 Treat Plant expand existing plant)
Pumping rate- 15 gpm for 9 extraction wells
+  Monitoring wells along river :
Tritium- 4 welis, sample 1/yr, test for tritium, for 15 ycars
Strontium- 9 wells, sample rate varies, test for Sr-90, for 270 years
Others- 3 wells, sample 1/yr, test for 5 analytes, for 20 to 100 years _
Water levels- 11 wells + 1 river stage, sample 4 wells/year, for 270 years

. Treatment famhty at north end of 1301-N trench

NOTES

¢  Hydraulic controis for Sr-90 w111 partly control tritium to river
ASSOCIATED ACTIVITIES '

Institutional controls on GW for 270 years oo
Institutional controls of land use where wells and treatment plant are located S S
Monitor groundwater for 270 years

O&M of treatment plant for 270 years

O&M of wells and pipelines for 270 years '

Regulatory acceptance of institutional controls rather than significant expense of remedlatlon

Treatment plant residuals disposed at ERDF

CONSEQUENCES

No use of unconfined aquer allowed for 270 years.

Must maintain monitoring and institutional controls for 270 years

‘Contaminants north and south of Sr-90 plume would continue going into the river.
Tritium conc. into river exceeds MCL for next 10-15 years

Tritium cone. in aquifcr exceeds MCL for next 25 years

Strontium cone. into river will be less than MCL

Strontium conc. in aquifer exceeds MCL for next 270 years

Other contaminants in aqulfer will exceed MCLs for few to 90 years

Manganese conc. into river may exceed MCL sat future date for few years

. ® ® & @ » @
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.G3 .5 Alternative 5: Hydrauhc Controls for Tntmm and Strontinm to River Pump and Treat

Strontinm and Other COCs in Aquxfer

- NR-1/NR-2 CMS GROUNDWATER ALTERNATIVES — DESCR]PT IONS

August 5,1996

PHYSICAL FEATURES _
*  Sr-90 Hyd. Control and P&T: " 9 extraction wells, 5 of 9 new
3 injection wells, 1 of 3 new
1 Treat. Plant (expand existing plant and modify for
nitrate treat.)
Pumping rate-six well sat 15 gpm
- three well sat 20 gpm

¢ Tritium-Hyd. Control 2 extraction wells, both new _
: B 0 injection wells (use new Sr-90 well)
0 Treat. Plant
¢  "Others"-P&T ' 8 extraction wells, 4 of 8 new
: : 3 injection wells, all new
1 Treat. Plant-new
*  Monitoring wells along river
Strontium- 9 wells, sample rate varies, test for Sr-90 for 300 years
Others- 3 wells, sample 1/yr, test for 5 analytes, for 20 to 100 years
Water levels- 11 wells + 1 river stage, sample 4 wells/year, for 270 years _

*  Treatment facility at north end of 1301-N trench (Sr and NO3)
Treatment facility NE of 1324-N for "Others"

NOTES
*  Hydraulic controls for Sr-90 will partly control tritium to river
*  Pump and treat for "Others" will retard their migration to the river

ASSOCIATED ACTIVITIES

*  Institutional controls on GW for 270 years

Institutional controls of land use where wells and treatment plant are located
Monitor groundwater for 270 years

O&M of wells, pipelines, & treatment plant for strontium for 270 vears
O&M of wells, pipelines, & treatment plant for "Others" for up.to 90 years

CONSEQUENCES -

*  No use of unconfined aqulfer for 270 years

* Must maintain wells, piping systems, and treatment plant for strontium for 270 years

*  Wells, piping systems, and treatment plant for "Others" will be shutdown as contammant
concentrations fall below MCLs

*  Contaminant migration south of Sr—90 plume would be retarded by the pump and treat actlons, SO

river will be protected

Tritium conc. in aquifer exceeds MCL for next 25 years

Strontium conc. in to river will be less than MCL

Strontium conc. in aquifer exceeds MCL for next 270 years

Other contaminants in aquifer will exeeed MCLs for few years

* & 0 @
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Class 1 Modification
August 2004

G3.6 Alternative 6: Impermeable Barrier for Strontium, Institutional Controls for Tritinm, Pemp

and Treat All Groundwater COCs

NR-1/NR-2 CMS GROUNDWATER ALTERNATIVES — DESCRIPTIONS

© August 5, 1996

WAT7890008967, Attachment 47
100-NR-1 and 100-NR-2 Operable Units

N

PHYSICALFEATURES

- Sr-90-P&T 6 extraction wells, 4 of 6 new

3 injection wells, 1 of 3 new
1 Treat. Plant (expand existing plant
and modify to treat nitrate)

“"Others"-P&T o 8 extraction wells, 4 of 8 new

3 injection wells, all new
1 Treat. Plant-new

Monitoring wells along river

Tritium- 4 wells, sample 1/yr, test for tritium, for 15 years

Strontium- 9 wells, sample rate varies, test for Sr-90, for 270 years
Others- 3 wells, sample 1/yr, test for 5 analytes, for 20 to 100 years
Water levels- 11 wells + 1 river stage, sample 4 wells/year, for 270 years

Treatment facility at north end of 1301-N trench (St and NO3)

Treatment facility NE of 1324-N for "Others"

NOTES

Impermeable barrier for S1-90 will partly control tritium to river E
Columbia River tritium concentrations near Richland water intake are higher than at the N-Springs

area. Health risks under current conditions are acceptable to the City of Richland and the Regulators.

ASSOCIATED ACTIVITIES

Institutional controls on GW for 270 years '
Institutional controls of land use where impermeable barrier, wells and treatment plants are located
Monitor groundwater for 270 years _ _

O&M of wells, pipelines, & treatment plant for strontium for 270 years

 O&M of wells, pipelines, & treatment plant for *Others" for up to 90 years

CONSEQUENCES :

* & # & s 9

No use of unconfined aquifer for 270 years

Must maintain wells, piping systems, and treatment plant for strontium for 270 years

Wells, piping systems, and treatment plant for "Others” will be shutdown as contaminant
concentrations fall below MCLs ‘ '
Contarminants north and south of Sr-90 plume would continue going into the river.

Tritium conc. into river exceeds MCL for next 10-15 years

Tritium conc. in aquifer exceeds MCL for next 25 years -

Strontium conc. into river will be less than MCL

Strontium cone. in aquifer exceeds MCL for next 270 years

Other contaminants in aquifer will exceed MCLs for few to 90 years
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G3.7 Alternative 7: Ympermeable Barrier for Strontium to River, fmpermeable Barrier and
Hydraulic Controls for Tritium te River, Soil Flushing for Strontium in the Aquifer, Pump
and Treat for Other COCs in Aquifer

100-NR-1/NR-2 CMS Groundwater Alternatives — Descriptions

~ (May 11, 1997)

PHYSICAL FEATURES

s Tritium-Hyd Control 2 extraction wells, both new
0 Treat. Plant

*  Soil Flushing ' 9 extraction wells, 8 new

1 Treat. Plant (expand existing plant and modified to treat nitrate)
3 injection wells, 1 new

*  Others-P&T 8 extraction wells, 4 of 8 new |
3 injections wells, all new
1 Treat. Plant-new

* Monitoring wells along river
Strontium- 9 wells, sample rate varies, test for Sr-90, for 20 years
-Others- 3 wells, sample 1/yr, test for 5 analytes, for 20 to 100 years
Water levels- 11 wells + 1 river stage, sample 4 wells/year, for 270 years

* Treatment facility at north end of 1301-N french
* Treatment facility NE of 1324-N for “Others™

'« Operate a sheet pile barrier for 20 years and remove

NOTES
* Impermeable barrier and hydraulic controls will control strontium and tritium to river
¢ Pump and treat for “Others™ will retard their migration to the river

ASSOCIATED ACTIVITIES

* Institutional controls on groundwater for 100 years

Institutional controls of land use where well sand treatment plant are located
Monitor groundwater for 100 years .

O&M of wells, pipelines, & treatment plant for strontium for 20 years
O&M of wells, pipelines, & treatment plant for “Others™ for up to 90 years

CONSEQUENCES

* No use of unconfined aquxfer for 100 years
* Must maintain wells, piping systems, and treatment plant for strontium for 20 years
*  Wells, piping system, and treatment plant for “Others” will be shutdown as contaminant
concentrations fall below MCLs
*  Tritium conc. in aquifer exceeds MCL for next 25 years
* Strontium conc. into river will be less than MCL
= Strontium conc. in aguifer exceeds MCL for next 20 years
*  Other contaminants in aquifer will exceed MCLs for few years
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