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Class 1 Modification: - PUREX Storage Tunnels

Quarter Ending 12/31/2003 . : " Rev.5C,12/31/2003, 1 of 10
FORM 3 ; L. EPA/State LD.. No. '
P~ DANGEROUS WASTE PERMIT APPLICATIO _ WiAT7[s]s [ololols DOE
R OFFICIAL USE ONLY ' - '

Application | Date Received
Approved ! (rnonth/ day / year)

I

1L FIRST OR REVISED APFLICATION

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. If this is your first application and you already know your facility’s EPA/STATE LD. Number, or If this is
a revised application, enter your facility’s EPA/STATE L.D. Number in Section I above. _ : '
A. First Application (place an “X” below and provide the appropriate date}
[ 11. Existing Facility (See instructions for
definition of “existing”™ facility, Complete item below.)

Comments

[ 2. New Facility (Complete item below.)

MO DAY YEAR i *For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 22 1943 date (mo/day/yr) operation began ) date (mo/day/yr) operation,
: or the date construction commenced. began or is expected to begind

(use the boxes to the left} - 1

*The date constrction of fhe Hanford Facility commenced
B. Revised Application (Place an “X” below and complete Section I above)

1. Facility has an interim Status Permit 2. Facility kas a Final Permit

Til. PROCESSES — CODES AND CAPACITIES

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

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

4. 1. Amount—Enter the amount. . o
. Unit of Measure — For each amount entered in colunm B(1), enter the code from the list of unit measure codes below that deseribes the unit
of measure 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 (barrel, drum, ete.) , 501 Gallons or liters
Tank ' ' 802 Gallons or liters '
Waste pile 503 _Cubic yards or cubic meters
Surface impoundment 504 Gallons or liters '
DISPOSAL: - | ' o
Injection well ' ’ _ D80 Gallons or liters .
Landfill ) D8t Acre-feet (the volume that would cover one
acre to a Depth of one foot) or hectare-meter
.Land application Dg2 Acres or hectares
Ocean disposal D83 Gallons per day or liters per day
Surface impoundment . D84 Gallons or liters
TREATMENT:
Tank _ _ T01 Gallons per day or liters per day
Surface impoundment 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, cheinical, thermal or biological treatment TO4 Gallons per day or liters per day
processes not oceurring in tanks, surface impouniiments or
incinerators. Describe the processes in the space provided; Section IIT-C.)
”’M “init of Measure Unit of Measure Code Unit of Measare  Unit of Measure Code Unit of Measure  Unit of Measure Code
B -1 1 T ¢ - ST Liters Per Day ..... ACTE-FEOt. crivirmeererararrrnsrrmeesssssissssrnsensenssner A
f £ TP ;  Tons Per HOUT.ovcnnriaererens : Hectare-MELEY v vrrevsersssrmsss s rerss e F
Cubic Yards ...vecreessiesrmssnieceas Metric Tons Per Hour . .V (- ..B
Cubic Meters....ovomevinmescrens Gallons Per HoUl ..o rensserssrernseesieneas E HECIATES. oo cesnremsecmrsesmrasssssronsrnsspssmarasssss @

Galions Per Day .......ccrummessesiesmssesssraens. Lifers Per HOUR v eemoeeeeeeceeesesessissmsarassons H

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



Class 1 Modification: =~ ' ' - : PUREX Storage Tunnels

Quar.ter Ending 12/31/2003 Rev. 5C, 12/31/2003,2 of 10 -

I PROCESS - CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section IH (shown in line numbers X-1 and X-2 below): A facitity has two sto:ﬁge tanks; one tank can .
hold 200 gallons and the other can hold 404 gallons. The fagility also has an incinerator that can burn up fo 20 gallons perhour. -

Line }[A. Process Code B. Process Des:gn Capacity

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

X

S

<

- 600 i G

2
N
o

2 :
T '3 20 E

©

- X = L 24,007 ' - C

;" Process Code X988 is being used to des:gnate the PUREX Storage Tunnets as a "Miscellaneous Unit" per WAC 1?3—30.3»680. '

i~ |{ww]N—

-
«Q

lc.. Spacé for additional process codes or for deséribing other proceés(wd_e "T04"). For each proéess entered here inclnde design capacity.

The PUREX Storage Tunnels, 2 miscellaneous unit (X88), are used for storage of mixed waste subject io the
requirements of WAC 173-303-680. The two funnels store waste from the PUREX Plant and othér onsite sources.
Since being placed into service, mixed wasie has been stored in the tunnels on railcars. Not all material stored in the
tunnels contains mixed waste. ;

The construction of Tunnel Number 1 was completed in 1956. The tunnel is approximately 5.8 meters (19 feef) wide by
6.7 meters (22 fect) high by 108 meters {358 feet) long and provides storage space for sight railcars. Between

June 1960 and January 1965, all eight railcar positions were filled and the funnel subsequently was sealed. The
combined volume of the equipment stored on the eight raiicars presently in Tunnel Number 1 is approximately

596 cubic meters (780 cubic yards). The maximum process design capacity for storage in Tunnel Number 1 is
approximately 4,129 cubic meters (5,400 cubic yards).

The construction of Tunnel Number 2 was completed in 1964. Tunnei Number 2 is approximately 5.8 meters {19 feet)
wide by 6.7 meters (22 feet) high by 514 meters {1,686 feet) long and provides storage space for 40 railcars. The first
railcar was placed in Tunnel Number 2 in December 1967 and as of August 2000, 28 railcars have been placed in the
tunnel. The combined volume of equipment stored on the 28 railcars presently in Tunne! Number 2 is approximateiy
2,204 cubic meters {2,883 cubic yards). The maximum process design capacity for storage in Tunnel Number 2.is
approxmatefy 19,878 cubic meters (26,000 cubic yards)

N

ECY 030-31 Form 3 (Rev. 7/97)
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Quarter Ending 12/31/2003 ' Rev. 5C, 12/31/2003, 3 of 10

J#~Dangerous Waste Number — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. ¥ you handie

- contaminants of those dangerous wastes. )

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

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 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

D. Processes

n, 2. PrOCESS Description: Ifa code is not listed for a process.that will be used, describe the process in the space provided on the form.

DESCRIPTION OF DANGEROUS WASTES

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

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 wasie.

1. Process Codes:

For listed dangerous waste: For each listed dangerous waste entered in column A select the coda(s) from the list of process codes contained in
Section 11 to indicate how the waste will be stored, treated, and/or disposed of at the facility. '

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

codes contained in Section TI 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 contaminant.

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

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 foliows:

1.  Select one of the Dangerous Waste Numbers and enter it in columm A, On the same line complete columns B, C,end Dby
estimating the total annual quantity of the waste and describing all the processes o be used to treat, store, and/or dispose of the waste.

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

3 cheé_:t step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

Example for completing Section TV (shdwn in Tine 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 ieather tanning and finishing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.

Line | A. Dangerous Waste No. B. Estimated Annual | C. Unit of Measure ‘ D. Processes
No. {enter code} Quantity of Waste (erter code)
. 1. Pracess Codes 2. Process Description
_ {enter) _ (f'a code is not entered in D{1)) -
Xx1{K|o]|5]|4 300 P T03 D8O -
P ' :
f =@2ipltoto]z2 400 : P T03 D80
X3 D 0 0 1 ' 100 : P ) TO3 D30
X4t D] 00| 2 - ‘ ' T03 | D80  Included wish above

ECY 030-31 Form 3 (Rev. 7/97)
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LD. Number fenter from page 1)
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1V. DESCRIPTION OF DANGEROUS WASTES {continued)

S

Line
No.

A. Dangerous Waste No.
{enter code}

B. Estimated Annual
Quantity of Waste

C. Unit of Measure
{enter code)

D. Processes

1. Process Codes
fenter)

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

454*

X098

Storage - Miscellaneous

454"

454*

8,000"

45*

454*

680"
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included with above

£

maximum quantity of waste placed in either tunnel in a given year.

* The estimated annuat quantity of waste listed above represents th
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l1v. DESCRIPTION OF DANGEROUS WASTE (continued)

PUREX Storage Tunnels
Rev. 5C, 12/31/2003, 5 of 10

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

The waste stored in the tunnels could inciude barium(D005), cadmium (DO06), chromium (D007}, lead (D008),
mercury (D009), selenium (D010), silver (D011), and light mineral oll (WT02, state-only, toxic, dangerous waste)
contained in oil absorption material. The silver is predominately in the form of salts and is considered ignitable

{D001) because of the presence of silver nitrate {AgNO;). Cadmium also could be considered state-only, toxic, -
dangerous waste (WT02). - I . _ -

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

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail).
V1. PHOTOGRAPHS Refer to attached photograph(s). ‘ '

All existing facilitics must include photographs (aeriz] 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). :

#“““I, FACILITY GEOGRAPHIC LOCATION
LATITUDE (degrees, mimutes, & seconds)

This information is provided on the attached drawings and photos.
LONGITUDE (degrees, minutes, & seconds)

VIII. FACILITY OWNER

A, If the facility owner is also the facility operator as listed in Section VII on Form 1, “General
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:

Information,” place an “X” in the box to the

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

6. Zip Code

3. Strestor P.O.Box : 4. City or Town 5. St

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 dttached
documents, and thai 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 penaliies for submiiting fulse information,
including the possibility of fine and imprisonment. : '

Name (print or type} Signature _ |Date-Signed
John . Wagoner, Manager John D. Wagoner ssion 5 g
U.S. Depariment of Energy 1;;;;2}82 signed
Richland Operations Office
X. OPERATOR CERTIFICATION
e I certify under penaity of law that I kave personally examined and am familiar with the information submitted in this and all aitached

documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the

submitted information is irue, accurate, and complete. I am aware that there are significant penaliies for submitting, false information,
including the possibility of fine and imprisonment. ' :

Name (Print Or Type) Signature
See attachment

Date Signed

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

I certify under penalty of law that I have personially examined and am familiar with the information submitted in this

PUREX Storage Tunnels -

Rev. 5C, 12/3172003, 6 of 10 -

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, T am aware that there are
significant penalties for submitting false information, including the possibility of fine and imprisonment.

John D. Wagoner -

Owner/Operator

John D. Wagoner, Manager
U.8. Department of Energy
Richland Operations Office

H. J. Hatch

Co-Operator
H.J. Hatch, . _ _
President and Chief Executive Officer
Fluor Daniel Hanford, Inc.

BCY 030-31 Form 3 (Rev. 797)

- 09/26/96
Date Revision5 Signed
 09/13/96
Date Revision 5 Signed
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20 UNIT DESCRIPTION

21 PUREX STORAGE TUNNELS

The PUREX Storage Tunnels branch off from the railroad tunnel and extend southward from the east end
of the PUREX Plant (Figure 2.1). The tunnels are used for storage of mixed waste from the PUREX
Plant and from other onsite sources. Each storage tunnel is isolated from the railroad tunnel by a -
water-fillable shielding door. There are no electrical utilities, water lines, drains, fire detection or
suppression systems, or communication systems provided inside the PUREX Storage Tunnels.

Material selected for storage is' loaded on railcars modified to serve as both transport and storage
platforms. Normally, a remote-controlied, battery-powered locomotive was used to position the railcar in
the storage tunnel. In the past and possibly in the future, other remote movers, €.8., standard locomotive
with a string of railcar spacers, power winch, etc., have or could be used to position a railcar into the
tunnel or to withdraw a car from the tunnel. The railcar storage positions are numbered sequentially,
commencing with Position 1 that abuts the railstop bumper at the south end of each tunnel. Position 2 is
the location of the railcar that abuts the railcar in Position 1 and so forth. The railcars and material remain
in the storage tunnel until retrieval is required. Each railcar is retrievable; however, because the railcars
are stored on a single, dead-end railroad track, the railcars can be removed only in reverse order (i.e., last
in, first out). : S '

Transfers into or out of the PUREX Storage Tunnels were infrequent and were not manpower-intensive
operations. A more detailed description of the operation of the PUREX Storage Tunnels is provided in:
Attachment 28, Chapter 4.0. '

211 Tunnel Number1 (218-E-14)

Construction of Tunnel Number 1 was completed in 1956 and consists of three areas: the water-fillable
door, the storage area, and the vent shaft (Figure 2.3). The water-fillable door is located at the north end
of Tunnel Number 1 and separates the storage tunnel from the PUREX railroad tunnel. The door is

7.5 meters high, 6.6 meters wide, and 2.1 meters thick, and is constructed of 1.3 centimeter steel plate.
The door is hollow so that the door can be filled with water to act as a shield when the door is in the down

(closed) position. Ifthe door is filled with water, the water must be pumped from the door before the
door can be raised. ' : . .

~ Above the door is a reinforced concrete structure into which the door is raised to open the tunnel. Electric

hoists used for opening and closing the door are located on the top of this concrete structure.

Pumps and valves used for filling and draining the door are located in a room northwest of the door

closure. Operational controls are located in the PUREX Plant on the north wall at the east end of the pipe
and operating gallery.

Beneath the water-fillable door is a sump with a 15.2-centimeter drain that connects to a railroad tupnel

sump; water was pumped to the Double-Shell Tank System. The drain was sealed as part of deactivation
activities. - |

The storage area is that portion of the tunnel that extends southward from the water-fillable door. Inside
dimensions of Tunnel Number 1 are 109.1 meters long, 6.7 meters high, and 5.9 meters wide. Ceiling and
walls are 35.6 centimeters thick and constructed of 30.5- by 35.6-centimeter creosote pressure-treated
Douglas fir timbers arranged side by side. The first 30.5 meters of the east wall are constructed of
0.9-meter-thick reinforced concrete (Section AA of Figure 2.3). A 40.8-kilogram- mineral-surface

Aftachment28.2.1
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Class 1 Modification: . - | " WATR90008967, Attachment 28

August 29@4 . ‘ PUREX Storage Tuﬂne'ls :

roofing matena.l was used to cover the extenor surface of the timbers before placement of 2.4 meters of
earth fill. The earth cover serves as protection from the elements and as radiation shielding. The timbers -
that form the walls rest on reinforced concrete footings 0.9 meter wide by 0.3 meter thick. The floor

consists of a railroad {rack laid on a gravel bed. The space between the ties is filled to top-of-tie with

gravel ballast. The tracks are on a 1:0 percent downward slope to the south to ensure that the railears

remain in ﬁze;r storage position. A ralcar bumper is located 2.4 meters from the South end of the tracks to

act as a stop. The ca;amty Gf the st@rage area 18 e1ght. 12 S—meter-lcng rmlcars

From 1962 thmngh 1980 nine pipe risers were. mstaliaad ’through the roof" of Tunnel Number 1 ‘Seven of

the nine risers were used for wood sampling of the tunne] ceiling timbers. The other two risers were used

to obtam a1r samples and temperature data of the mtemal envmonment of the tunnel Cmrently, ali TiSers

Tiae resu}ts of the weod smgth smvey {con&uctad in 1980) concluded ihat the ’wood beams in Txmnei
Number 1- were within standards for present day wood. Design caloulations performed at the time also.

~ found the tunnel to be within safe Jimits (Silvan 1980). Air sampling conductéed in Tunnel Number 1 did

not identify the presence of any comibustible gases and Tound oxygen levels to be.at about 21 percent with
carbon dioxide at about:0.3 percent. ’I‘he repm‘ted ‘fsmpera.’ture in 'I‘lmnei Number 1 remains consistent at
15 6 °C (&ambnsek and Fastm' 1972) - . :

An mdcpendent evaiuatlon of the 1980 data collected by Silvan was conducted in 1991 to further evaiuatc. :

the structural integrity of PUREX Storage Tunnel Number 1 (Hand and Stevens 1991). This study
concluded that any degradation of the treated timbers bevause of decay ot insect attack should be minimal
and found that the tanne! timbers structurally shouldbe sound. This study also confirmed the

-reasonableness of the values used and agreed with the findings of the Silvan study. In addition, the study -

conchuded that the methods used by Silva to calculate the loss of timber strength were sufficiently
conservative t6 accurately determine the soundness of the timbers. The exposure of the timbers to the
high gamima radiation ﬁeid em.itted by the material stored within the tmmel was factored into the
evaluanon . :

A Vent shaft is. 1oaated at the snuth end of Tunnel Number 1. The shaft is approximately 1.5 meters by
1.5 meters in cross-section and is cons:tmcted of reinforced concrete. The vent stack extends
appmmteiy Qﬁ meter above grade and was capged with a single-stage, high-efficiency parhcuiate air
(HEPA) filter, 2 283-cubic-mieter per minute exhaust fan, and a'6.1-meter tall exhaust stack. After filling
Tunnel Number 1 o capacity, the tunnel was sealed. Sealmg activities included de- energ1zmg  the
ventilation system and blanking the ventilation system to prevent interaction of the tunnel air with
external ait. Deactivation of the vent system is described in Attachment 28, Chapter 4.0, §4.1.6.1, A
further discussion of'the tunnel ventilation system is provided in Attachment 28, Chapter 4.0.

In June 1966, the first two railears were loaded with a:single, approximately 12.5-meter-long, failed
separation-column and placed in Tumnel Number 1. Between June 1960 and January. 1965, six more
railcars were placed in Tunnel Number 1, filling the tunnel. After the last car was placed in the
northern-most storage position {Position 8), the water-fillable door was closed, filled with water, and
dﬁactwa:ted tﬂectncaﬂy The Tunnei Number 1 -door was drained as part of PUREX Facility transition
activities.

21 2 'Timnel Number 2 {ZIS—E&S)

Constmcmn of Tunnel Number 2 ‘was started and mmpieted in 1964. Like Tunnel Number 1 Tunnel
Number 2 consists of three fzmctxonal areas: the water-fillable door, the storage area, and the vent shaft
Construction of Tunnel Number 2 differs from that of Tunnel Number 1 as follows

Attachment 28 2.2
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+ A combination of steel and reinforced concrete was used in the construction of the storage area for
Tunnel Number 2 {Figure 2.4) rather than wood timbers, as used in Tunnel Number 1. -

«  Tunnel Number 2 is longer, having a storage capacity of five times that of Tunnel Number 1.

« . The floor of Tunnel Number 2, outboard of the railroad ties, slopes upward to a height of

approximately 1.8 meters above the railroad bed, whereas the ﬂoor in Tunnel Number | remains flat
all the way out to the sidewalls.

»  The railroad tunnel approach to Tunnel Number 2 angles eastward then angles southward to parallel .
Tunnel Number 1 (Figure 2.1). The approach to Tunnel Number 1 is a straight extension southward
from the PUREX Plant Center-line to center-line distance between the two tunnels is approxnnately
18.3 meters.

The physical structure of the water-fillable door at the north end of Tunnel Number 2 essentially is
identical to the water-fillable door for Tunne! Number 1. The water-fillable door for Tunnel Number 2 is

approximately 57.9 meters south and 18.3 meters east of the water-fillable door for Tunnel \Iumber 1
(Figure 2.3).

Co:m:rois for operation of the water-fillable door are located above the tunnel on the east exterior wall of
the door enclosure (Attachment 28, Chapter 4.0, Figure 4.1). Attachment 28, Chapter 4.0 provides
additional operational information on the Tunnel Number 2 water-fillable door. Presently, the door is
empty and there are no plans to fill it. Procedures for filling and draining the door are presented in -

" Attachment 28, Chapter 4.0.

The storage area of Tunnel Number 2 is that portion of the tunnel extending southward from the
water-fillable door. Construction of this portion of Tunnel Number 2 consists of 2 10.4-meter diameter,
steel (0.5 centimeter plate), and semicircular-shaped roof, supported by internal I-beam wales attached to
external, reinforced concrete arches. The concrete arches are 0.4-meter thick and vary in width from 0.4
to 1.8 meters. The arches are spaced on 4.8-meter centers. This semicircular structure is supported on
reinforced concrete grade beams approximately 1.8 meters wide by 1.2 meters thick (one on each side)
that run the full length of Turmel Number 2. The interior and exterior surfaces of the steel roof are coated
with a bituminous coating compound to inhibit corrosion. The entire storage area is covered with

2.4 meters of earth fill to serve as shielding.

The nominal inside dimensions of Tunne] Number 2 are 514.5 meters long, 7.9 meters high, and

10.4 meters wide. However, because of the arch-shaped cross-section of Tunnel Number 2 and entry
clearance at the water-fillable door, the usable storage area (width and height above top-of-rail} is

6.7 meters high and 5.8 meters wide, the same dimensions as for Tunnel Number 1. The floor consists of
a railroad track laid on a gravel bed. The space between ties is filled to top-of-tie with gravel ballast.
Commencing at the ends of the 2.4-meter-long ties, the earth floor is sloped upward on a 1 (vertical) to
1 1/2 (horizontal} grade. The tracks are on a 1/10 of I percent downgrade slope to the south o ensure the
railcars remain in their storage position. A railcar bumper is located 2.4 meters from the south end of the
tracks to act as a stop. The capacity of the storage area is 40, 12.8-meter-long railcars.

There are 17 tunnel ports located along the ridge of the tunnel roof (for details, refer to
Drawing H-2-58195). The ports are on 29.3-meter centers. A 7.6-centimeter diameter bar plug is located

in the center of each tunnel port and is secured in place with a length of chain and a padlock. Operations
administer access control of these tumnel ports. .

The vent shaft, located at the south end of Tunne! Number 2, is approximately 1.5 meters by 1.5 meters in
cross-section and is constructed of reinforced concrete. The vent shaft exiends approximately 0.3 meter
above grade and s capped with an exhaust system consisting of a single-stage, HEPA filter, a2 153-cubic
meter per minute exhaust fan, and a 6.1-meter-tall exbaust stack. The ventilation system currently is

- Attachment 28.2.3
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inactive {Attachment 28, Chapter 4.0, §4.6.1.2); however, When operating the exhaust fan normally is | o~

dampered to provide only abowt 100 cubic meters per minute of exhaust ﬂow A ﬁzrther d:scussmn of the - i
tunnel Ventllanon system 18 prowded m Attachment 28 Chapter 4.0. : -

The first raﬂcar was placed in swrage in December 196‘? Attachment 28 Ohapter 3 0 Tabie 31 conta.ms _
eurrent storage mventory data. o SR _ .

22 ’I’OPOGRAPI—HC MAP

Tepographm map (Drawmg H— 13 000264} shews the d1stance of at least 305 mieters around the PUREX
Storage Tunnels. This map is at a scale of 1-unit equals 2,000 units. The contour interval clearly shows
the pattern of surface water flow in the wcmlty of each storage tunnei The map contams the followmg
information: . e : L
Map scale R

Dags 7

Prevailing wmd speed and dlrectmn
. A north arrow :

. ;Surmundmg Iand use '

Buﬂdmgs o '

Access road’ 1ﬁca't:en

Access control

‘Monitoring- and sampling well locations -

TSD unit Jocations.
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Figure 2.1. The PUREX Facilt
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 Figure 2.3. The PUREX Storage Tunnel Number 1
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ALARA
ECOLOGY
EHW

EPA

pH
PUREX

QA/QC
TSD

WAC
WAP

GLOSSARY

. as low as reasonably achievable

Washington State Department of Ecology
extremely hazardous waste
U.S. Environmental Protection Agency

negative logarithm of the hydrogen-ion concentration
plutonium-uranium extraction

quality assurance and quality control

treatment, storage, and/or disposal

- Washington Administrative Code -

waste analysis plan
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1 | METRIC CONVERSION CHART .
2 _ ~ The following conversion chart provides the reader an aid in conversion.
Into metric units Out of mefric units
Ifyouknow | Multiplyby | To get Hfyouknow | Multiplyby | - Toget
Length o B __Length -
inches 25.40 { millimeters millimeters 10,0393 - inches
inches 2.54 { centimeters centimeters 1 0.393 | inches
feet 0.3048 meters 1 meters 3.2808 feet
yards 0914 meters | meters - 1.09 ~yards
miles 1.609 kilometers kilometers 0.62 | miles
Area ' ~ Area _ .
square inches | 6.4516 square square - 10.155~ 1 square inches
s : centimeters centimeters
square feet 1 0.092 square meters square meters . | 10.7639 ‘| square feet
square yards 0.836 square meters || square meters 1.20 square yards
square miles 2.59 square square - -~ ] 0.39 square miles |
kilometers kilometers '
acres 0.404 hectares: hectares 2471 acres
Mass (weight) - Mass (weight)
ounces 28.35 | grams grams 0.0352 - { ounces
pounds 0.453 kilograms kilograms 2.2046 pounds - .
short ton 0.967 metric fon metric ton 1.10 short ton
Volume ' Volume ' e
fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces
quarts - | 0.95 liters liters 1.057 guarts
gallons 3.79 liters liters 0.26 gallons
cubic feet 0.03 | cubic meters cubic meters 35.3147 cubic feet
1l cubic yards 0.76456 cubic meters cubic meters 1.308 cubic yards
. Temperature : ' Tenperature .
Fahrenheit subtract 32 Celsius Celsius multiply by | Fahrenheit
' then multiply 9/5ths, then
by 5/9ths add 32
3 Source: Engineering Unit Conversions, M. R. Lindeburg, PE, Second Ed., 1990, Professional
Publications, Inc., Belmont, California.
7Y
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3.0 WASTE ANALYSIS PLAN

This chapter provides information on the chemical, biological, and physical characteristics of the
dangerous waste stored in the PUREX Storage Tunnels. Waste in the tunnels is stored and managed as
mixed waste. The PUREX Storage Tunnels provide the necessary smeldmg for the protection of
employees and the environment from mixed waste.

3.1 - CHEMICAL, BIOLOGICAL, AND PHYSICAL ANALYSES

Regulated material presently stored in the PUREX Storage Tunnels contams the followmg dangerous
waste:

Lead -

Mercury

Sitver and silver salts -
Chromium

Cadmium

Barium

Mineral oil.

8 8 e 8 *

In general, dangerous waste is either attached to, contained within, or actually is material removed from
the PUREX Plant and other onsite sources. Changes in dangerous waste stored is updated annually in the
annual dangerous waste report submitted to Ecology. Future storage of barium and selenium may occur
in Tunnel Number 2. The PUREX Storage Tunnels are permitted as a miscellaneous unit under

WAC 173-303-680 because the tunuels are not a typical containerized storage unit. That is, the bulk of .
the material stored in the tunnels is not placed in a container; rather, this material is placed on a portable
device (railcar) used as a storage platform. The mixed waste stored in the PUREX Storage Tunnels is
encased or contained within carbon or stainless steel plate, pipe, or vessels that meet the

WAC 173-303-040 definition of container. Therefore, the mixed waste normally is not exposed to the
tunnel enwronment

The only free-liquid dangérous waste stored in the tunnels is elemental mercury. The mercury is
contained within thick-walled (0.8-centimeter) thermowells. The amount of mercury per thermowel] is
less-than 1.7 liters.

Other liquid containers, such as large discarded procesé tanks, are stored in the PUREX Storage Tunnels.
These containers are ‘empty' [per WAC 173-303-160(2)(a)]. In the future, containers will be flushed and
the final rinsate sampled and analyzed to verify that the residual heel is not a dangerous waste.

The only stored mixed waste that is designated as either reactive or ignitable (D001) is silver nitrate in the
silver reactors [WAC 173-303-090(5)]. There is no mixed waste designated as reactive (D003). The
potential for ignition from this source is considered negligible because this material is dispersed on
ceramic packing and is physically isolated from contact with any combustible material or ignition source.

3.2 TRACKING SYSTEM

| Specific waste tracking forms for the movement of waste destined for the PUREX Storage Tunnels are

used. These waste tracking forms effectively track waste inventories from generation through storage.

The waste tracking forms and other supporting documentation will be maintained at the Hanford Facility
for a minimum of 5 vears following closure of the PUREX Storage Tunnels.

- Attachment 28.3.1
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33 FACILITY DESCRIPTION = -

L

This waste analysis plan (WAP) has been prepared for the PUREX Storage Tunnels, located on the
Hanford Facility, Richland, Washington. This WAP applies to all mixed waste (containing dangerous

- components) regulated by Washington Administrative Code {WAQC) 173-303 that is transferred to and!or
- contained in the PUREX Storage Tunnels. :

The PUREX Storage Tunnels are permiitted as a miscellaneous unit under WAC 173-303-680. Thebulk -
of the waste stored in the PUREX Storage Tunnels is not placed in a typical container; rather, this waste is
piacéd on a portable device {railcar) that is used as a storage platform. In general, the mixed waste stored
in the PUREX Storage Tunnels is encased or contained within carbon or stainless steel plate, plpc, or
vessels. Therefore, the mixed waste normally is ot exposad to the tunnci envzronment -

The PUREX Facmty, lacaied in the 200 East Area, consists of two separate treatment, storage, a.nﬁfor
disposal (TSD) units, the PUREX Plant (202-A Building) and the PUREX Storage Tunnels.. Access to
the PUREX Storage Tunnels is by means of the razlroad tunnel,

The PUREX Storage Tunneks branch off from the raﬂroad tunnel and extend southward from the east end-
of the PUREX Plant. The funnels are used for storage of mixed waste from the PUREX Plant and from
other onsite sources. -Each storage tunnel is isolated from the railroad tunnel by a water-fillable shielding .
door. There are no electrical utilities, water: lines, drams, fire detection or- suppresmcn systems or:
comnnmlcatscn systems prowded mmdc the PUZREX Stmage Ta.mnels : D

Material ses]eected for storage i8 ioadcd on rmicars modlﬁed to serve as both transport and storage A £y
platforms. Normally, a remote-controlied, battery-powered locomotive was used to position the railcar in g
the storage tannel. ‘In the past and possibly in the future, other remote movers, ¢.g., standard focomotive

with a string of railcar spacers, power winch, etc., have or could be used to position a railcarin the tunnel

or to withdraw a carfrom the tunnel. ‘The railcar storage positions are numbered sequentially, .

~ commencing with Position 1 that abuts the rail stop bumper at the south end of each tunnel. Position 2 is

the location of the railcar that abuts the railcar in Position 1 and so forth. The railcars and material remam'
in the storage tunnel until final disposition is determined. Each railcar is retrievable; however, because
the railcars are stored on a single, dead-end raikroad. aimck, the railcars can be removed erﬁy in reverse
order {i.e., last in, first out)

Constmctl@n of Tunnel Number 1 was completed-in 1956 Thc Tunnel has three areas, the Water«ﬁllablc
door, the storage area, and the vent shaft. - The water-fillable door is Tocated at the north end of Tunnel
Number 1 and separates the storage tunmel from the railroad tunnel. The door is, 7.5 meters high,

6.6 meters wide, and 2.1 meters thick, and is constructed of 1.3-centimeter steel plate. The door is hollow
so that the door can. be filled with water to act as a shield when the door is in the down (closed) pesition
If the door is. filled with water, the water must be pumped from the door before the door can be raised.
Above the door is-a reinforced concrete structure in which the door is raised to open the tunneL Electric
hoists used for opening and closing the door are located _on the top of this concrete structure.

The storage area is that portion of the tunnel that extends southward from the watei-fillable door. Inside
dimensions of Tunnel Number 1 are 109.1 meters long, 6.7 meters high, and 5.9 meters wide. Ceiling -
and walls are 35.6-centimeters thick and constructed of 30.5- by 35.6-centimeter creosote pressure-treated
Douglas fir timbers arranged side by side. The first 30,5 meters of the east wall are constructed of
0.9-meter-thick reinforced concrete. A 40.8-kilogram mineral-surface roofing material was used to cover
the exterior surface of the timbers before placement of 2.4 meters of earth fill. The earth cover serves as
protection from the elements and as shielding, The mmbers that form the walls rest on reinforced concrete

o]
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footings 0.9 meter wide by 0.3 meter thick. The floor consists of a railroad track laid on a gravel bed.
The space between the ties is filled to top-of-tie with gravel ballast. The tracks are on a 1.0 percent
downward slope to the south to ensure that the railcars remain in their storage position. A railcar bumper
is located 2.4 meters from the south end of the tracks to act as a stop. The capacity of the storage arga is
eight, 12. S—meter-long railcars.

In June 1960, the first two railcars were loaded with a single, approximately 12.5-meter-long, failed .
separation column and placed in Tunnel Number 1. Between June 1960 and January 1965, six more
railcars were placed in Tunnel Number 1, filling the tunnel. After the last car was placed in the

northern-most storage position (Position 8), the water—ﬁilable door was closed, filled with water, and
deactivated electrically.

Construction of Tunnel Number 2 was started and completed in 1964. Like Tunnel Number 1, Tungel

- Number 2 consists of three functional areas: the water-fillable door, the storage area, and the vent shaft.

Construction of Tunnel Number 2 differs from that of Tunnel Number 1 as follows.

= A combination of steel and reinforced concrete was used in the construction of the storage area for
Tunnel Number 2 rather than wood timbers, as used in Tunnel Number 1.

«  Tunnel Number 2 is longer, having a storage capacity of five times that of Tunmel Number 1.

«  The floor of Tunne! Number 2, outboard of the railroad ties, slopes upward to a height of

approximately 1.8 meters above the railroad bed, whereas the floor in Tunnel Number ! remains flat
all the way out to the sidewalls.

»  The railroad tunnel approach to Tunnel Number 2 angles eastward then angles southward to paraliel
Tunnet Number 1. The approach to Tunnel Number 1 is a straight extension sonthward from the

PUREX Piant. Center—hne o center—lme distance between the two tunnels is approximately
18.3 meters.

The physical structure of the water-fillable door at the north end of Tunnel Number 2 essentially is

identical to the water-fillable door for Tunnel Number 1. The water-fillable door for Tunnel Number 2 is
approximately 57.9 meters south and 18.3 meters east of the water-fillable door for Tunnel Number 1. As
of March 1997, the door is empty and there is no plan to fill the door.

The storage area of Tunnel Number 2 is that portion of the tunnel extending southward from the.
water-fillable door. Construction of this portion of Tunnel Number 2 consists of a 10.4-meter diameter,
steel (0.5 centimeter plate), and semicircular-shaped roof, supported by internal I-beam wales attached to
external, reinforced concrete arches. The concreie arches are 0.4 meter thick and vary in width from

0.4 to 1.8 meters. The arches are spaced on 4.8-meter centers. This semicircular structure is supported on
reinforced concrete grade beams approximately 1.8 meters wide by 1.2 meters thick (one on each side)
that run the full length of Tunmel Number 2. The interior and exterior surfaces of the steel roof are coated
with a bituminous coating compound to inhibit corrosion. The entire storage area is covered with

2.4 meters of earth fill to serve as shielding.

The nominal inside dimensions of Tunnel Number 2 are 514.5 meters long, 7.9 meters high, and

10.4 meters wide.. However, because of the arch-shaped cross-section of Tunnel Number 2 and entry
clearance at the water-fillable door, the usable storage area (width and height above top-of-rail) is .

6.7 meters high and 5.8 meters wide, the same dimensions as for Tunnel Number 1. The floor consists of
a railroad track laid on a gravel bed. The space between ties is filled to top-of-tie with gravel ballast.
Commencing at the ends of the 2.4-meter-long ties, the earth floor is sloped upward on a 1 (vertical) to

1 1/2 (horizontal) grade. The tracks are on a 1/10 of 1 percent downgrade slope to the south to ensure the
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railcars remain in their storage position: A railcar bumper is located 2.4 meters from the south end of the \\F J)
tracks to act.as a stop. The capacity of the storage area is 40, 12.8~mete'r—long railcars. Lo

The first- raﬁcar was placed in storage in December 1967. Table 3.1 contains an approxnnatc mventory of
waste stored in the PUREX Storage Tunnels.

The only free-liquid dangerous waste stored in the tunnels is mercury. The mercury is cantamed within
thick-walled 0.8-centimeter thermowells constructed from 7.6-centimeter Schedule 80, 3041 stainless
steel pipe. The top of the thermowell is closed with a 304L stainless steel nozzle plug with a
metal-to-metal'seal. The amount of mercury per therrnowell is lessthan 1.7 liters.

Other liquid containers, such as large discarded process tanks or vessels, are stored in the PUREX Storage
Tunnels. The containers in storage are empty [per WAC 173-303-160(2)(a)]. Before storage, the vessels
have been flushed and in recent years, the final nnsate sampled and analyzed to venfy that the residual
heel is not a dangerous waste.

The only stored dangerous waste that is either reactive or ignitable is silver nitrate in the silver reactors,
which is designated as ignitable (D001) [WAC 173-303-090(5)].  The potential for ignition is considered
negligible because this material is dispersed on ceramic packing ¢ a:nd is phys;cally isolated from contact
with any combus’able rnatenal or 1gn1t10n source.

3;3.1 Process and Activities

disposal. When waste is to be placed in the storage tunnels, 2 work plan, describing the overall transfer R
activities, and a storage tunnel checklist are prepared. The work plan and storage tunnel checklist are
routed for review and concurrence by key personnel and forwarded to management for approval.

3 3.2 Phys;cai Characterization of Material to be’ Stored
Phystcal charactenzatlon of waste mciudes an-evaluation of the followmg physzcal properﬂes

Length, Wldth, and hezght

Gross weight and volume

Preferred orientation for transport and storage
Presence of dangerous waste constituents.

» =« & L]

Information sources used in physical characterization include equipment fabrication and instatlation
drawings, operational recotds, and process knowledge. Physical characterization provides information
necessary to describe the waste material. Such information also is used to deszgn and fabncate if .
required, supports on the railcar.

Before removal from service, the equipment could be flushed to minimize loss of products, to reduce
contamination, and fo reduce dangerous waste constituents present in a residual heel to nonregulated
levels. When eqmpmcnt is flushed, analysis of the rinsate is used to detenmine When these goals have

been achieved.
PN
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3.4 IDENTIFICATION/CLASSIFICATION AND QUANTITIES OF DANGEROUS WASTE
MANAGED WITHIN THE PUREX STORAGE TUNNELS

Table 3.1 contains an approxunahon of the total amount of waste stored within the PUREX Storage

: Tunne‘is

35 WASTE ANALYSIS PARAMETERS |

Analytical requirements were selected based on knowledge required for the safe handling and storage of
the waste within the PUREX Storage Tunnels, including any operational compliance issues.

351 Waste Identiﬁcétion

A prerequisite step in proper waste management is to address whether waste being considered for
management within the PUREX Storage Tunnels falls within the scope of this unit's permit. This
includes identifying any dangerous waste in accordance with regulatory and permit requirements and
apphcabﬂlty of any land d.lsposal restrictions.

This section provides information on how the chermcal and physical characteristics of the mixed waste
currently stored in the PUREX Storage Tunnels were determined so that the waste is stored and managed
properly.

Regulated material presently stored in the PUREX Storage Tumnels contains the following dangerous
waste:

Lead

Mercury

Silver and silver salts
Chromium

Cadmium

Barium

Minerdl oil

a # & & & @ L]

Storage of non-PUREX Plant waste is reviewed on a case-by-case basis. Sampling, chemical analy51s
process knowledge (as discussed in the following section), and/or inventory information from waste
iracking forms provided from other onsite sources ars required to confirm the characteristics and’
quantities of mixed waste to be stored. Future waste and dangerous constituents might not be in the same
conﬁguration or form as described in the following sections.

35.1.1 lLead

Lzad stored was used in various capacities during past Hanford Facility operations. Primary functions of
lead included use as weights, counterwe1ghts and shielding. Ofien the lead is encased in steel (carbon or
stamless) to facilitate its attachmcnt to various types of equipment.

Lead exhibits the characteristic of tomcuy as determined by the toxicity characteristics leaching
procedure and is designated D008 [WAC 173-303-090(8)]. The quantity of lead present could produce an
extract greater than 500 milligrams per liter should the lead be exposed to a leachate. However, because
the bulk of the lead is encased in steel, is stored inside a weather-tight structure, and is elevated above

floor level on railcars that isolate the lead from other materials stored, the potential for exposure of bare

lead to a leachate is considered negligible. -
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‘Samopling and chemical analysis is not performéd on lead associated with the mafeﬁal.placed in the

PUREX Storage Tunnels, Therefore, the accuracy of the estimate on the amount of lead presently stored
in each tunnel is limited to the data available from process knowledge.  Counterweights on equipment
dunnage and lead used for shielding cannot be quantified by existing historical records and are not
included for lead listed on Table 3.1. However, if removed from the tunnels, the material willbe
examined and any suspect attachments will be removed, evaluated, and disposed of in accordance with
established methods.

3.5.1.2 - Mercury -

Mercury is contained within thermowélls that are an intégral part of spent reactor fuel dissolvers used at
the PUREX Plant. The dissolvers are large 304L stainless steel process vessels that are approximately -
2:7 meters in diameter, 7.3 meters tall, and weigh approximately 26,309 kilograms. The outer shell is

.constructed of a 1-centimeter-thick plate, The dissolvers were used in deciaddmg and dissolving spent

reactor fuel in the PUREX Plant.

Depending on the speczﬁc dlssolver in questlon 19.1 or 454 kﬂogmms of mercury (14 0r1.77 Iiters)
were poured in each of the two thermowelis per dissolver (38.2 or 90.8 k{lograms total per dissolver)
following vertical installation of the dissolvers inside the PUREX canyon and before the dissolver was
installed in a process cell. The mercury served to transfer heal from the dissolver i interior to the
thermohm temperature sensor mounted within the thermowell. This mercury remains within the
thermowells of discarded dissolvers. In preparation for storage, the thermohms were removed and the
upper end of each thermowell was plugged with a 304L stainess steel nozzle plug. In storage, the
discarded dissolver rests in an inclined position in a cradle on the railcar. The mercury contained in the
thermowells remains in the lower portion of each thermowell and, under normal conditions, is never in
contact with the mechanical closure on the nozzle end of the thermowell.

Mercury exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching

procedure and is designated D009 [WAC 173-303-090(8)].

The potential for merc_:m'y to become exposed to leachate is considered negligible. The PUREX Storage
Tunnels are designed and constructed as weather-tight structures. Further, the mercury is encasedina .
stainiess steel pipe within a stainless steel vessel that is stored on a raiicar above the floor level of the

tunnels. Therefore, exposure of the mercury stored in the tunnels to leachate is not.considered a credible’

occurrence.

Sampling and chemical analysis is not'pérfdnned on mercury associated with the dissolvers stored in B
Tunnel Number 2. The quantity of mercury present in each thermowell is documented on Table 3.1.

3513 Silver

Sﬁver mostly in the form of silver salts deposited on unglazed ceramic packing, is contamed within the.
discarded silver reactors stored in Tunnel Number 2. The silver reactors were used to remove iodine from
the offgas streams of the spent reactor fuel dissolvers. The reactor vessel is approximately 1.4 meters in
diameter by 4.1 meters tall and is constructed of l-centimeter 304L stainless steel. The vessel contains
two 1.2~ meter~deep beds of packing. Each bed consists of a 30. S-centimeter depth of 2.5-centimeter
unglazed ceramic saddies fopped with a 0.6-meter ~depth of 1. 3-cent1meter unglazed ceramic saddles. The
two beds are separated vertically by a distance of about 0.6 meter, and each bed rests on a support made
of stainless steel angles and coarse screen. The packmg was coated initially with 113.4 kilograms of
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silver nitrate used for iodine retention. Nozzles on the top of the reactor were provided to allow flushing .
and/or regeneration of the packing with silver nitrate solution as the need arose.

Because of compehng reactions, which include conversion of sﬂver nitrate to silver iodide, reduction of -

silver nitrate to metallic silver, and formation of silver chioride, the packing of a stored silver reactor

contains a mixture of silver nitrate, silver halides, and silver fines.

Silver salts exhibit the characteristics of toxicity as determined by the toxicity characteristics leaching
procedure and are designated D011 {WAC 173-303-090(8)]. Silver salts exhibit the characteristic of
ignitability and are des:gnated as D001 [WAC 173-303-0906(5)]. ‘

The poten’ual of silver, including sﬂver salts stored in the PUREX Storage Tunnels to become exposed to
leachate is considered negligible. Silver is contained within a stainless steel vessel, stored inside a
weather-tight structure, and elevated above floot level on a railcar. Therefore, exposure of the silver
stored in the tunmels to leachate is not considered a credible occurrence. In addition, the contained silver

is isolated from contact with any combustibles; therefore; the poss1b1hty ofi 1gmt10n is considered
extremely remote.

~ Provisions for takmg samples of the packing were not provided in the design of the vessels. Therefore,

sampling and chemical analysis are not performed for silver salts before placing a silver reactor in
storage.- However, for accountability, the total silver content (T able 3.1) is considered sﬂver nitrate, the
salt that exhibits the characteristics of both ignitability and tox;cxty

The quantity of silver salts contained within a discarded silver reactor is a function of silver nitrate

regeneration history. Operating records (process knowledge) of regenerations and flushes are used to

estimate the total accumulation of silver within each reactor.

3.5.1.4 Chrominm

Presently, chromium stored in Tunnel Number 2 is contained within a failed concentrator removed from
the PUREX Plant, and within stainless steel containers received from the 324 Building. The concentrator
is a vertical tube structure that was used to concentrate aqueous streams from the final uranium cycle,
final plutonium cycles, final neptunium cycles, and condensate from the acid recovery system for recycle.
Following service, the concentrator was inspected and found to contain silicate solids with high levels of
chrominm from the corrosion of stainless steel. The existence of chromium within the 324 Building
waste was determined through process knowledge. Chromium exhibits the characteristic of toxicity as
determined by the toxicity characteristics leaching procedure and is designated D007

[WAC 173-303:090(8)]. The potential for the chromium stored in Tunnel Number 2 to become exposed
to leachate is considered negligible. Tunnel Number 2, is designed and constructed to be weather-tight.
Further, the chromium is encased within stainless steel vessels and containers that are stored on railcars

above the floor level of the tunnel. Therefore, exposure of the chromium stored in the tunnel to leachate.
is not considered a credible occurrence.

The quantity of chromium wzthm the concentrator was estimated by calculatmg the volume of silicate
sclids and the percentage of chromium within the silicate solids. The quantity of chromium in the
324 Building waste was based on process knowledge.

Attachmeni 28.3.7
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3.5.1.5 Cadmium

Presently, cadmium stored in the PUREX Storage Tunnel Number 2 is associated with shielding and with
a dissolver moderator rerhoved from the PUREX Plant, and within stainless steel containers received-
from the 324 Building. The cadmium was used to shield equipment and consists of sheets of'the metal
attached to lead, both of which could be encased insteel. The cadmium received from the 324 Bu:ldmg
was used in waste technology research and development programs

The dissolvers are annular vessels that are geometrically favorable for criticality safety. The dissolvers
were placed over cadmium lined (neutron absorbers) moderators for additional criticality safety. The
moderator is a centrally located, cylindrical, cadmium-jacketed 0.08-centimeter-thick concrete
15.2-centimeter-thick neutron absorber. The moderators are approx1mately 4 4 meters tall by
apprommatcly 1.5 meters outer diameter.,

: Cadnnumexhlblts the characteristic of mmcity as determined by the toxicity characteristics leaching :

procedure and is designated D006 [WAC 173-303-090(8)]. If exposed to a leachate, the quantity of
cadmium present could produce an extract having a concentration of greater than or equal to 1 milligram
per liter, but less than 100 milligrams per liter; therefore, the mixed waste 1s managed as a WT02

[WAC 173-303- 100(5)] :

The potential fm‘_ the cadmium stored in Tunnel Number 2 to become exposed to leachate is considered
negligible. Tunnel Number 2 is designed and constructed to be weather-tight. Further, the cadmium is
stored on railcars above the floor level of the tunnel. Therefore, exposure of the cadmium stored in the
tunnel to leachate is not considered a credible occurrence.

351.6 Barium

Presently, barium is stored in Tunne! Number 2 in stainless steel containers received from the

324 Building. The waste was generated during numerous research and development programs conducted
in B-Cell of the Waste Technology Engineering Laboratory (324 Building). The existence of: banum
mthm the 324 Buﬂdmg waste was determined through process knowledge

Barium exhlblts the characteristic of tomcxty as determined by the tox:mty characteristics leachmg
procedure and is d351gnated DOOS {WAC 173-303-090(8)]. .

The potential for barium stored in Tunnel Number 2 to become exposed to leachate is considered-
negligible. Tunmel Number 2 is designed and constructed to be weather-tight. Further, the bariumis
encased in steel containers stored on a railcar above the floor level of the tunnel. - Therefore, exposure of
the barium stored in the funnel to leachate is not considered a credible occurrence. -

3.5.1.7 Mineral Oil

Presently, mineral oil is stored in Tunrel Number 2 in stainless steel containers received from the

© 324 Building. The mineral oil was used in the B-Cell viewing windows in the 324 Building. 011 1eakmg
~ from the windows was absorbed on rags and clay absorbent material.

The matenal safety data sheet for the mineral oil lists a lethal dose (LD50) of 2 grams per kilogram
(dermal rabbit). Therefore, the oil designates as a Toxic Category A WT02 [WAC 173-303-100(5)].
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The potential for the absorbed mineral oil stored in Tunnel Number 2 to become exposed to leachate is
considered negligible. Tunne! Number 2 is designed and constructed to be weather-tight. Further, the
mineral oil is encased in steel containers stored on a railcar above the floor level of the tunnel. Therefore,
exposure of the mineral oil stored in the tunnel to leachate is not considered a credible occurrence.

3518 Identification of Incompatible Waste
The next step is to ensure that sufficient information concerning the waste has been provxded so the waste
can be managed properly. This includes identifying incompatible waste. These safety issues primarily

are related to prevention of unwanted chemical reactions that could create a catastrophlc situation, such as
a fire, an explosion, or a large chermcal release.

3519 0perati_onal Considerations

Sufficient information must be available to ensure that incoming waste meets operational accepiance

limits, e.g., physical size, ALARA concerns, and WAC 173-303 requirements. These operating

specifications are limits and controls imposed on a process or operation that, if violated, could jeopardize
the safety of personnel, and could damage equipment, facilities, or the environment. Operating
specifications have been established from operating experience, process knowledge, and calculations.

3.8.2 Parameter.and Rationale Selection Process

This WAP describes the process to ensure that the dangerous waste components of the material stored in
the tunnels are properly characterized and designated so that dangerous and mixed waste is managed
properly.

The parameters considered for waste designation under WAC 173-303-070(3) and the rationale for there
application is discussed in the following sections.

3.5.2.1 Dlscarded Chemlcal Products
The first category of dangerous waste de31guat10n is "Dlscarded Chemical Products"
(WAC 173-303-081). The waste stored in the tunnels does not fit the definitions in WAC 173-303-081

for a discarded chemical product. Therefore, the waste stored in the PUREX Storage Tunnels is not
designated as a discarded chemical product.

3.5.2.2 Dangerous Waste Sources

The second category of dangerous waste designation is "Dangerous Waste Sources” (WAC 173-303-082).

" The waste stored in the tunnels is not listed on the "Dangerous Waste Sources List"

{(WAC 173-303-9904). Therefore, the waste stored in the PUREX Storage Tunnels is not designated as a
dangerous wastie source.

3.5.2.3 Dangerous Waste Characteristics

The third category of dangerous waste designation is "Dangerous Waste Characteristics"
(WAC 173-303-090). The characteristics are as foliows.

+ Characteristic of Ignitability — Although the solid silver nitrate has not been testcd in accordance with
Appendix F of 49 CFR 173, the waste is assumed to be an oxidizer as specified in
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49 CFR 173.127(a). Therefore, the silver nitrate waste is assumed to exhibit the charaetenstlc of
‘1gn1tab1hty under WAC 173-303-090(5) and is designated as DOO1.

«  Characteristic of Corroswﬁy — Some of the material stored within the tunnels either has contained or

has been in contact with corrosive liquids. The standard operating procédure has been to flush vessels

with water to recover as much special nuclear material as practical. In addition, flushing removes
much of the mixed waste contamination, minimizing the spread of contamination during handling.
Currently, the final aqueous rinse is-sampled and analyzed to confirm that the pH is greater than 2 and

-less than 12.5. Therefore, the waste stored in the PUREX Storage Tunnels is not demgnated as
corrosive waste.

«  Charactetistic of Reactivity — The waste stored in the funnels doss not meet any of the definitions of
reactivity as defined in WAC 173-303-090(7). The waste material is not unstable, does not react
violently with water, does not form explosive mixtures, or does not generate toxic gases. Therefore
the waste stored in the PUREX Storage Tunnels is not designated as reactive waste.

"« Characteristic of Toxicity — Lead, mercury, silver, chromium, barium, and cadmium are identified on

the Toxicity Characteristics list. The quantity of these materials stored in the tunnels is sufficient
that, should the substances come in contact with a leachate (an event considered unlikely), the
concentration of the extract could be above the limits identified in the list. Therefore, this waste is
designated D005, D006, D007, D008, D09, and DO11. '

The PUREX Storage Tunnels also are permitted for selenium (D010). Currently, there:is no waste stored -
in the tunnels that is designated for DO10; however, there is a potentlal for waste with this waste number
to be stored wrtbm the lunnels :

3,524 Dangerous Waste Crlteria

The fourth category of dangerous waste designation is "Dangerous Waste Criteria” (WAC 173-303-100).
The criteria are as follows:

»  Toxicity Criteria — Cadmium meets the toxicity criteria in WAC 173-303'-100(5) when performing a
book designation. Because of the concentrations present, the waste containing these constituents is
- designated as dangerous waste (DW) and is assigned the dangerous waste number of WT02.

» - Persistence Criteria — - Currently, no waste stored in the tunneis has been desrgnated as persistent per
WAC 173-303-100(6).

3.5.2.5 Waste Designation Summary
The mixed waste currently stored in the PUREX Storage Tunnels is designated as follows:

Lead —D008; EHW

Mercury — D009; EHW

Silver and silver salts — D001, DO11; EHW
Chromium — D007; EHW

Cadmium — D006, WT02; DW

"Barium — D00S; EHW

Mineral Oil - WT02; DW,

e @ & & * 8 »

3.5.3 Rationale for Parameter Selection
Refer to Section 3.5.2.
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3.54 Spécial Parameter Selection
Refer to Section 3.5.2. |
3.5.5 Selection of Sampling Procedures

The following sections discuss the sampling methods and procedures that will be used. Sampling usually
will be in accordance with requirements contained in the pertinent sampling analysis plan, procedures,
and/or other documents that specify sampling and analysis parameters.

3.5.6 Sampling Strategies

The only analysis presently used in support of the PUREX Storage Tunnels operation is a corrosivity
check on the final in-place aqueous rinse of discarded vessels before the vessels are released for storage.
The pH is determined by a pH meter using U.S. Environmental Protection Agency (EPA) Test -
Method 9040 or 9041 in Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods

(EPA 1986). The RCRA sampling wﬂl not be performed on any waste cunenﬂy stored in the PUREX
Storage Tunnels. .

Waste received that is not generated at the PUREX Plant could require samplmg strategxes assocxaﬁed
with this waste that will be developed on 2 case-by-case basis.

35.6.1 Sampling Methods

Process knowledge of the characteristics and the quantities of the dangerous waste to be stored in the
PUREX Storage Tunnels is considered sufficient to properly designate and manage the stored waste.

The waste currently stored in the tunnels is lead, mercury, chromium, cadmium, barium, mineral oil,
silver, and silver salts. Sampling and chemical analysis of the lead, mercury, cadmium, barium, mineral
oil, or chromium to confirm their presence would not provide additional data beneficial to proper -
management of the waste and would not comply with ALARA principles. The silver salts are dispersed
over a large area on ceramic packing contained within a large stainless steel reactor vessel.

Representatlve sampling of the ceramic packing is not considered to be practical and therefore was not
performed.

If RCRA sampling is required for operation of the PUREX Storage Tunnels, representative sampling
methods referenced in WAC 173-303-110 or some other method approved by the Washington State
Department of Ecology {Ecology) will be used. For waste received from other Hanford Facility activities,
existing sampling, chemical analysis, and/or process knowledge documentation is used to confinn the
characteristics and quantities of mixed waste to be stored. Storage of non-PUREX Facility waste is
reviewed on a case-by-case basis.

3.5.6.2 Frequency of Analyses

Because the dangerous waste components of mixed waste stored in the PUREX Storage Tunnels are
stable and will remain undisturbed for a long time, the waste designations and quantities present will
remain the same as assigned at the time of storage. Therefore, repeated analysis is not considered .
necessary to ensure that waste designation data are representative.

Attachmeni 28.3.11
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3.5.7 Selection of Sampling Equipment

The only analysis presently used in support of the PUREX Storage Tunnels operation is for corrosivity on
the final in-place aqueous rinse of discarded vessels before the vessels are released for storage. The pH is .
determined by Method 9040 or 9041 (SW-846). The RCRA sampling methods, as referenced in -

WAC 173-303-110, will not be performed on any waste cutrently stored in the PUREX Storage Tunnels. -

3.5.8 Maintaining and Decontaminating Field Equipi:nent

All RCRA sampling equipment used to collect and transport samples must be free of contamination that
could alter test results. Equipment used to obtain and contain samples must be clean. Acceptable
cleaning procedures for sample bottles and equipment include, but are not limited to, washing with soap
or solvent, and steam cleaning. After cleaning, cleaning residues must be removed from all equipment
that could come in contact with the waste. One method to.remove these residues would be a solvent
(acetone or other suitable solvent) rinse followed by a final rinse wzth dezomzed water. Eqmpment must.
be cleaned before use for another sampling event. o :

After completlon of sampling, eqmpment shauld be cleaned as 1nd1catcd prcwously If decontammatxon
of the equ1pment is not feasible, the sampling equlpment shouid be dlSpOSEd of properly

359 Sample Preservatmn and Storage .

Foliowing RCRA samplmg, sample preservation follows methods set forth for the specific analysis
identified. Preservation is in accordance with the methods stated in SW-846 or any of the test methods
adopted by the Hanford Facility that meet WAC 173-303 requirements. No preservation mcthod will be . B
used when there are ALARA concerns.

3.5.10 Quality Assurance and Quality Control Procedures

The only test method presently used in-support of the PUREX Storage Tunnels operation is a corrosivity
check on the final in-place aqueous rinse of discarded vessels before the vessels are released for storage.
The RCRA sampling will not be performed on any waste currenﬂy stored in the PUREX Storage Tunnels.
Field duplicates, field blanks, trip blanks, and eqmpment blanks will not be taken. Split samples could be
taken at the request of Ecology.

Generally, quality assurance and quaiity control. (QA/QC) requirements for sampling will be divided
between paperwork requirements, such as chain-of-custody, and sampling and analysis activities. This
section addrcsses samphng QA/QC requirements. Anaiytxcal QA/QCis d1scussed in Section 3.6.

A cha1n~of+custody.procedure is required for all samplmg identified by this WAP. At a minimum, the
chain of custody must include the following: (1) description of waste collected, (2) names and signatures
of samplers, (3) date and time of collection and number of containers in the sample, and {4) names and
signatures of persons involved in transferring the samples

3.5.11 Health and Safety Protocols

The safety and health protocol reguirements estabilshed for the Hanford Site must be followed for all Ty
RCRA samphng activities required by this WAP. . : Lo
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3.6 LABORATORY SELECTION AND TESTING AND ANALYTICAL METHODSI

This section discusses laboratory selection and the types of acceptable analytical methods for RCRA
samples

3.6.1 Laboratory Selection

Laboratory selection is limited as only a few laboratories are equipped to handle mixed waste because of
the special equipment and procedures that must be used to minimize personnel exposure to mixed waste.
Laboratory selection depends on laboratory capability, nature of the sample, timing requzrements and
cost. At a minimum, the selected laboratory must have the following: :

« A comprehensive QA/QC program (both qualitative and quantitative)
+ Technical analytical expertise
+ An effective information management system.

These requirements will be met if the selected laboratory follows the pertinent requirements contained in
the Hanford Analytical Services Quality Assurance Plan (DOE/RL-94-55). The selected laboratory also
can meet these requirements by having some other type of QA/QC program as Iong as equivalent data
quahty is achieved. . :

3.6.2 Testmg and Analytical Methods

The testing and analytical methods for corrosivity used by the various onsite analytical laboratories are
outlined in SW-846. These methods in some cases deviate from SW-846 and American Society for
Testing and Materials-accepted specifications for holding times, sample preservation, and other specific
analytical procedures. These deviations are discussed in Analytical Methods for Mixed Waste Analyses
at the Hanford Site (DOE/RL-94-97).

3.7 WASTE RE-EVALUATION FREQUENCIES

Re-evaluation of waste within the PUREX Storage Tunnels will not occur because of the persoﬂnel and
environmental exposure to mixed waste and the way the railcars are positioned in the tunnels. The waste
is expected to remain stable.

3.8 SPECIAL PROCEDURAL REQUIREMENTS

The following sections describe special procedural requirements associated with waste in the PUREX
Storage Tunnels.

3.8.1 Procedures for Receiving Wastes Generated Offsite
The PUREX Storage Tunnels do not accept waste generated off the Hanford Site.

3.8.2 Procedures for Ignitable, Reactive, and Incompatible Waste

Presently, the only ignitable, reactive, or incompatible dangerous waste stored in the PUREX Storage
Tunnels is the silver nitrate coating on the ceramic packing inside the silver reactors. This material is
confined to the interior of a large stainless steel vessel (Section 3.5.1.1) that separates this material from
all other waste material stored in the tunnel. The requirements in WAC 173-303-395(1)(a) require

'No Smoking' signs be conspicuously placed wherever there is a hazard present from ignitable or
dangerous waste. 'No Smoking' signs are not considered appropriate at the PUREX Storage Tunnels
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because of ALARA principles. Smoking is not allowed in any area with ALARA concerns and rules ~
prohibiting smoking are strictly enforced. This policy serves to achieve the no smoking intent of

WAC 173-303-395(1)(a), posting and maintaining "No Smoking' signs are not considered appropriate.

Isolated areas within the PUREX Storage Tunnels make periodic inspections inconsistent with ALARA
guidelines[e.g., an annual fire inspection as required by WAC 173-303-395(1)(d) for storage arcas
containing ignitable waste]. Therefore, such inspections are not performed.

3.8.3 Provisions for Complying with Land Disposal Restriction Requirements

Operation of the PUREX Storage Tunnels does not involve land disposal or treatment of dangerous
waste. The information provided by the generating unit regarding land disposal restrictions of dangerous
waste is sufficient to operate the PUREX Storage Tunnels in compliance with land disposal restriction
requirements. When final disposition of the waste occurs, this information will be passed on for final
treatment or disposal of the waste. N

3.8.4 Deviations from the Requirements of this Plan

Management may approve deviations from this plan if special circumstances arise that make this prudent.
These deviations must be documented in writing with a copy to be retained by the management.

3.9 RECORDKEEPING

Records associated with this waste analysis plan and waste verification program are maintained on the —
Hanford Facility. These records will be maintained until closure of the PUREX Storage Tunnels. -

Ry
Records associated with the waste inventory will be mamtamed for 5 years.

3.10 REFERENCES

DOE/RL-94-55, Hanford Analytical Services Quality Assurance Plan, Rev. 2, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

DOE/RL-94-97, Analytical Methods for Mlxed Waste Analyses at the Hanford Site, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

EPA 1986, Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods, SW-846,
3rd ed., U.S. Environmental Protection Agency, Washmgton, D.C.

@
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Table 3.1. PUREX Storage Tunnels Inventory

PUREX #1 Storage Tunnel (218-E-14)
Tunnel #1 is at its Capacity as of 1/22/65

PUREX #1 Storage Tunnel is located at the southeast end of the PUREX Plant and is an extension of the |
railroad tunnel. The storage area is approximately 109 meters long, 6.9 meters high, and 5.8 meters wide.

The tracks have a one percent downgrade toward the south end of the tunnel. The capamty of the Storage
Tunnel is eight modified railroad cars, 12. 8 meters long.

Position . PUREX #1 Storage Tunnel (218-E-14)

1.&2.  HA column and mlscelianeous 1umpers in box placed in Tunnel #1 on 6/60 HA 4,700 Cu Ft.
Jumpers 2,190 Cu. Ft., Pb-~115 Kg

3 . E-F11#1 (1WW Waste) Concentrator failed 7/24/60. Placed in Tunnel #1 on 7[29!6(}
1.900 Cu. Ft. -

4. G-E2 Centrifuge, miscellaneous jumpers in box and two tube bundies Piaced in Tunnel #1
on 12/24/60. (FUG SER#762)2,465 Cu. Ft., Pb-~115Kg.,

5. E-H4 (SWB) Concentrator failed 1/4/61. Placed in Tunnel #1 on 1/4/61, 2,336 Cu. Ft.

6. T E-F6 {2\NW Waste) Ongmal Concentrator failed 4/21/61. Placed in Tunnel #1 on 4/21/61,
2,336 Cu. FL.

7. | E-F11 (1WW Wasle) #2. Concentrator failed 2/1/62. Placed in Tunnel #1 on 2/8/62,
2,336 Cu. Ft. |

8. E-F6 (2WW Waste) #3 Spare Concentrator failed 5/23/64. Placed i in Tunnel #1 on 1/22/65

Flat Car 3621, 2400 Cu. Ft.
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Table 3.1. PUREX Storage Tunnels Inventory
The storage area is apprommately 5 145 rneters long, 7. 9 meéters hxgh, and 10.4 meters wide. The tracks
have a one percent downgrade toward the south end of the tunnel. The capacity of the Storage Tunnel is
38-40 modified railroad cars, 12.8 meters Iong The Tunnel contains 21 cars as of 2/95.
Position _ S PUREX #2 Storage Tunnel (21 8-E-15)
1. E-FB# (2WW Waste) Concentrator, TK F 15-2, One tube bundle and agltator motors placed
in Tunnel on 12/12/67 on Car 61439. 2.400 Cu. Ft.
2.  E-F6#5 (E-H4 3WB) Concentrator two tube bundles placed in Tunnel on 3/26/69. On
Car MILW 60883, 2,400 Cu. Ft. : _
3. E-F6 #6 (ZWW Waste) Concentrator two tube bundies failed piaced in Tunnel on 3/1 9/?0
On Car 3612, 2, 400 Cu. Ft.
4, L Cell Package in a séaled steel box tH2-66012) placed in Tunnel on 12!_30!70 on
Car MILW 60033, 2,400 Cu. Ft.
5 - F2 St!ver Reador F6 Demtster Vessel Vent Line, Steel Catwalk and Guard Rails, piacecf m
Tunnel on 2/26/71. On Gondo!a Car 4610, 2,400 Cu. Ft , Ag-~625 Kg
6. Modified A3-1 fower, scrubber, liquid, arid vapor line placed in Tunnel on 12/12/71. On
. Gondola Car 4611, 2,400 Cu.Ft. :
7. A3 Dissolver placed in Tunnel on 122271, On 9 Ft. shortened CarB58, 2 400 Cu. Ft., Hg— "}
~45 Kg. _ e
8. Al W41 Fuel ends.in steel liner box and NPR fuel handling equipment. Used with the |
: suspected canisters, on Car 19808, Placed in Tunnel on 8/29/72, 800 Cu. Ft.
9. c3 D'issolver placed in Tunnel on 9!30/72' on Car 19811, 1580 Cu. Ft., Hg-~45 Kg.
10. E-H4 (3WB) Concentraior #61 tube bundle, prototype cooling con and F-FI Fiiter Tank,
) - placed in Tunnei 8/30/83, on Car CDX-1, 2,400 Cu. Ft.
11. A3 Dissolver (Vessel #10 and Heater Vessel #8), placed in Tunnel on 1/18/86 on Car 3613,
3960 Cu. Ft. Hg-~40 Kg., Cd-~43 Kg
12 White box (H2-58456) containing eight tube bundies #S 57.
13. J5 Tank (Vessel #30), FL condenser (Vessel #13), and F12-B Cell Block, old four-way
dumper, disc yoke, and fiange plate placed in Tunnel on 1/21/86, on Car 19806,
2,500 Cu. Ft.
14. Ll Pulser, 2-column cartridges, 1-jumper cutter, 3-jumper alignment tools, 9-exterior
dumping trunnions, 10-pumps, 3-agitators, 4-tube bundies, 2-vent jumpers and 7-yokes
placed in Tunne! on 11/18/87, on Car PX-10 (10A-18380) & Rack H2-96629.50. 50 tons,
3,600 Cu. Ft., Pb-~2540 Kg.
STy
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Position PUREX #2 Storage Tunnel (218-E-15)
15.

~ Sitver Reactor, E-F2 steam heater, and storage liner (H2-65095), full of cut up jumpers

placed in Tunnel on 5/13/88, on Car PX-g (10A-19808} & S/R Cradle SK-GLR-11-2- 87
20 tons, 2,775 Cu. Ft., Cd—~13Kg., Ag-~115 Kg., Pb-~230 Kg

16.

£-J8-1 Unitized Concentrator Vessel #1 H2-52477, failed 3/11/89. Placed on storage

Car H2-99608, Px-6 (10A-19028) and in #2 Tunnel 4/6/89 graveyards. Estimated 42 tons,
6,000, Cu. Ft.

17.

North storage liner H2-65095 containing six pumps, one agitator, and cut up jumper
(14 tons). South storage liner H2-65095 containing one pump, one #15 yoke and cut up

- jumpers (11.5 tons). Placed on storage Car PX-19 (1(}F\-1 9030) and in #2 Tunnel on days

8/5/89. Estimated 25.5 tons, 2,574 Cu. FL.

18.

T-F5 Acid absorber, ID#1-T-F5/F-168713, H2-52535 and H2-52487/488. Placed on storage -
Car PX-2 and in #2 Tunnel on 4/8/94. Estimated 22 tons, 835 Cu. Ft.

19,

Four metal liner siorage boxes H-2-65095-3/H-2-100187-0 containing failed jumpers and
miscellaneous obsolete canyon equipment items. Placed on storage Car PX-23 and in
#2 Tunnel 9/16/94. Estimated 80 tons, 4032 Cu. FL.

20,

E-H4-1 unitized goncenirator (H-2-52477/56213)/(E-H4-1) Placed in Tunnel on 1127195, on
Car Px-28. Estimated 40 fons, 5,760 Cu Ft., Cr~8 Kg.

21,

Tank E-5 (H-2-52453)/(F-1 66955), lead storage box assembly (H-2-131628)/
(M-2-131628-1), H4 concentrator tower (H-2-58102)/(F-223017-CBT-4), hot shop cover
plate (H-2-52222)/(*Q"), tube bundle wash capsule (H-2-58647), dissolver charging

-insert (H-2-75875)/ (H-2-75875-1), lifting yoke #7A (H-2-06837), lifting yoke #9 (H-2-52458).

Placed in tunnel on 2/8/95 on Car PX-3609. Estimated 44 tons, 3,457 Cu Fi., Pb—~1830 Kg

22.

Metal uner box (H-2-85006) contammg jumpers and faﬂed!obsolete canyon eqmpment.

F7 neutron monitor (H-2-75825), lead storage box (H-2-131629) containing jumper
counterweights and miscellaneous lead items, scrap hopper (H-2-57347) containing
miscellaneous canyon equipment, canister capping station (H-2- 821831), test canister
containing various fengths of carbon steel pipe. Placed in Tunnel on 3-11-06, on Car #3616.
Estimated weight 22 tons, 1,712 Cu. Fi,, Pb-~3232 Kg., Cd-~2 Kg.

23,

Two burial boxes (H-2-100187) containing jumpers and failed/obsolete canyon equipment,

fitting yoke (H-2-99652). Placed in Tunnel 3-11-86 on Car #PX-31. Estimated weight -
21 ions, 2,116 Cu. Fi.

24,

Concrete burial box (H-1-44980) storing.8 containers of 324 Building, B-Cell waste. For
additional details, see PUREX Work Plan WP-P-95-60. Placed in Tunnel on Car #PX-29, on
April 26, 1996, Estimated weight 36 tons, 1,880 Cu. Ft. Cd--10.5 kg., absorbed cil-~8.5
kg., Cr-~1kg., Ba—~ 3 kg
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. _ AT
Position _PUREX #2 Storage Tunnel {218-E-15) A
25. Caoncrete burial box {4-1-44980) storing 9-containers of 324 and 325 Building waste. For
additional details, see PUREX Work Plan' WP-P-96-015, Placed infunnelon
Car #10A-3619, on June 12, 1996. Estimated weight 46.5 tons, 1,880 Cu. Fi. Ba--4g -
Cd-<1g Cr-~2g., Pb~ <1g
28. 20,000-gallon liquid waste tank Car HO-10H-18580, empty per RCRA, placed in Tunnel on
June 19, 1996, approximately 30 tons.
27. 20,000 galion liguid waste tank Car HO-10H-18579, empty per RCRA, piaced in Tunnel on-
June 19 1996, approximately 30 Tons -
28. 20 ODO-gaEion liquid waste tank Car HO 10H—1 8582, empty per RCRA; piaced in Tunnel on
- June 19, 1996, approxlmately 30 tons,
.
\\\_/'
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4.0 PROCESS INFORMATION

This chapter discusses the processes involved in the operation of the PUREX Storage Tunnels. The

PUREX Storage Tunnels are used for the storage of mixed waste from the PUREX Plant and other onsite
sources. o _ : _

The PUREX Storage Tunnels were designed and constructed to provide a means of protecting personnel
and the environment from exposure to mixed waste associated with stored material. This design also
serves to protect personnel and the environment from the dangerous waste component of the mixed waste
stored inside the tunnels. :

The PUREX Storage Tunnels are being permitted as a miscellaneous unit under WAC 173-303-680. The
WAC regulations require that miscellaneous unit permit terms and provisions address appropriate
requirements provided for other TSD units. Because the operation and construction of the =~

PUREX Storage Tunnels most closely resemble that of a container storage unit, the appropriate
requirements prescribed for a container storage unit are addressed in this chapter.

41 OPERATION OF THE PUREX STORAGE TUNNELS

This section describes the selection, characterization, preparation, placement, and removal activities
associated with storage of mixed waste in the PUREX Storage Tunnels.

4.1.1 Preparation for 'i_*unnel Activities

* Management, with the concurrence of an appropriate cognizant engineer, determines when material is to

be removed and transported to the PUREX Storage Tunnels. A job specific work plan describing the
overall transfer activities is prepared. '

4.1.1;1 Storage/Removal Equipment Preparation

A remotely controlled, battery-powered locomotive normally was used to move railcars into and out of

the PUREX Storage Tunnels. Other mechanical means such as a standard locomotive or a winch also can
be used independently or in combination with the remote locomotive should the need arise. Methods for
use of the remote locomotive are described in this chapter as this represents the normal placement and
removal of raflears at the PUREX Storage Tunnels. Should storage activities require the use of a
mechanical means other than the remote locornotive to place or withdraw a railcar, methods for that
application will be developed. ' ’

Preparatory activities associated with the remote-controlled locomotive included the following:

»  Charging the batteries for both the locomotive and the radio transmitter ' '

+ Performing operational checks

. Installing a plastic shroud over the locomotive to facilitate decontamination

. Installing an anticoupling device on the south coupler of the locomeotive (storage only)

+  Performing physical inspections of the railroad track within the railroad tunnel to ensure that the track
switches are positioned properly and the track is clear of obstructions. :

‘Attachment 28.4.1
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4.1.1.2 Water-Fillable Door Preparation R ' R
Each PUREX Storage Tunnel has a water-fillable door that 1solates the storage area from the PUREX : \.“j '
railroad tunnel. .

Currently, the water-fillable door to Tunnel Number 21is empiy and is not expected to be ﬁiled
Operational checks are performed on the door hoists. Before performing operational checks on the
water-fillable door, the operator confirms w:th a dlspateher that the railroad tunnel area is clear of
personnel. . .

4113 Other Preparation Tasks

Before matenal storage, the foﬂowmg preparatory tasks are completed
« The storage tunnel exhaust fan is Venﬁed to be operatmg '

+ Labels will be attached to the railcar in accordance with WAC 1’73-303 395(6) and 1?3-303 630(3) if
the material contains dangerous waste components. : , _ _

4.1.2 Tunnel Storage Activities
This section describes the placement of material within the PUREX Storage Tunnels.
4.1.2.1 Physical Characterization of Material to be Stored

Physical characterization includes an evaluation of the following physmal propertles

+ Length, width, and height : : —
»  (ross weight and volume ‘ _ : 3

+ Presence of mixed waste.

Information sources used in physical characterization include equipment fabrication and instaliation
drawings, operational records, and process knowledge. Physical characterization provides information
necessary to appropriately describe the mixed waste matenals Such information also is used to des1gn
and fabricate, if required, supports on the railcar. - : -

Specific matenal imown to contam_ constituents that would cause the equipment to be designated as mixed
waste is discussed in the waste analysis plan (Attachment 28, Chapter 3.0). The material includes but is -
not limited to dissolvers that contain elemental mercury; silver reactors that contain silver salts; jumpers -
and other equipment that have elemental lead counterweights; a concentrator that contains chromium;
neutron absorbing equipment containing cadmium. Characteristics of these materials when stored as
mixed waste are described in Attachment 28, Chapter 3.0. Waste transferred to the PUREX Storage
Tunnels from other than PUREX Plant also would be physmaliy characterized.

4,1.2.2 Materlal Flushing

Before removal from service, the material from the PUREX Plant was flushed to ‘minimize loss of
products, to reduce contamination, and to reduce to nonregulatory levels the concentration of any
dangerous chemicals present in a residual heel. -In the future the analysis of the rinsate will be used to
determine when these goals have been achieved. The analysis of the final flush will be retained as part of
the PUREX Storage Tunnel records. Material removed from other onsite units will be prepared for
transfer to the tunnels in accordance with this dangerous waste permit.

Attachiment 28.4.2
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4.1.2.3 Railcar Prepai‘ation

Railcars are modified to serve as dedicated storage platforms and transpoi‘ters for maferial placed in the

- PUREX Storage Tunnels. The wooden decking on the railcars is removed to minimize the amount of

combustible material placed in the PUREX Storage Tunnels. The south coupler is disabled or removed to
prevent the railcar from coupling to the railcar stored ahead. Brakes are disabled to ensure freewheeling
of the railcar. Steel decking, catch pans filled with absorbent, and eqmpment cradles are prowded as
needed to modify the railcar for its specific’ task.

4.1.2.4 Placement of Material into Storage Position

With all preparations complete and with the approval of cognizant management, transfemng material to
the PUREX Storage Tunnels proceeds as follows.

«  The water-fillable door to the storage tunnel is opened.

» The railcaris loaded as specified in the storage tunnel checklist.

« . Aninventory of i 1tems loaded on the railcar and a record of their location on the railcar are recorded in
the storage tunnel checklist.

» A survey is obtained of the loaded railcar at a distance commensurate with ALARA practices.
»  The railcar is pushed into the storage tunnel to its storage position.
+  Once the railear is in position, the water-fillable door is closed.

" 413 Removal of Stored Material

Removal of material stored within the PUREX Storage Tunnels is not conducted routinely. It is planned

 that the material will remain in storage until a means to accommodate processing and repackaging of the

material for disposal or further storage or until another final disposition option becomes available.
Removal of material from storage within the PUREX Storage Tunnels would proceed after the
preparation activities identified in Section 4.1.1.

With all preparations complete and approval of Ihanagement, removal of material from_thé storage area of
the PUREX Storage Tunnels would proceed as follows, '

»  The equipment that will be used to remove material is positioned in the PUREX railroad tunnel.

e Verification is made that the PUREX railroad tunnel is configured properly to procéed with entrance
~ into the PUREX Storage Tunnels (i.e., tunnel ventilation system is operating, the overhead door is
closed and a survey of the area is performed for ALARA concerns).

»  The water-fillable door is opéned

» The equlpment that will be used to remove material is moved into the storage tunnel and connected to
the railcar. -

+  Verification is made that the railcar is connected to the removal equipment and the railcar is extracted
- from the storage funnel and pos1t10ned within the PUREX raﬂ:oad tunnel

+ The water—ﬁllable door is closed.

The loaded railcar retrieve& from the tunnel would be remotely viewed and measurements may be
obtained to determine the possibility of mixed waste containment failure during storage in the PUREX
Storage Tunnels. If evidence of containment failure is detected, the specific details (i.e., material,
location on railcar, storage position) would be documented and attached to the waste tracking form. This
information would be maintained in the files and would be used to establish sampling locations within the
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tunnels at closure. After remote viewing and surveying, the railcar and associated material may be-
prepared as required for transfer to an appropriate onsite TSD unit 'for treatment or further storage.

414 Flllmo the Water—Flliable Door (Tunnel Number 2)

If shielding beyond that provrded by the empty water—ﬁﬂable door becomes necessary, the door canbe
filled with water. In the past, this was accomphshed by connecting a fire hose from the water hydrant io
the wall stub on the exterior of the door housing (Figure 4.1). Once the fire hose was in piace the
hydrant valve was opened and the door was ﬁlled with water.

The hydrant was closed by personnel when a hlgh—level indicator light illuminated. Although attendance
by an operator is required at all times during filling operations, should the door overfill, excess water s
channeled throngh a vent/spill pipe to the door sump. A 15.2-centimeter drain is provided in each door

_ sump. Water accumulated in the door sump was pumped out to the Double-Shell Tank System, and the

sump and drain were made inoperable during PUREX Facility deactivation activities. The drain was
sealed during PUREX Facility deactivation. In the future, a temporary source of water could be provxded
for filling the water-fillable door. : _

4.1.5 Poststorage Actlvrtles

The following poststorage actmtres wouId conclude the tumrei storage task

= Decontamination activities, if required, are performed

s Management is notified of any unusual conditions observed dunng the storage/remeval act1v1t1es
4.1.6 Operation of the Tunnel Ventllatlon System

The ventilation systems for Tunrrel Number 1 and Tunne! Number 2 were designed to venuiate air from
within the tunnels so the airborne contaxmnation is vented through a HEPA fiitered exhaust system.

4.1.6.1 Tuonnel Number 1 Ventilation

Active ventilation of Tunnel Number 1 presently is not provrded Aﬁer placement of the last raﬂcar into
Tunnel Number 1, the tunnel was sealed (Attachment 28, Chapter 2.0). As part of the sealing activities,
the ventilation fan was deactivated electrically and the exhaust stack and filter were isolated from the
system by instaliing blanks upstream and downstream of both the exhaust fan and filter and the stack was
removed. In the event railcar removal activities are initiated, it is planned that the ventilation system
would be reactivated. Operatlon of the ventrlatron system would be similar to that for Tunnel Number 2.

4.1.6.2 Tunnei Number 2 Veutllatlon

The Tunnel Nurnber 2 Ventrla‘cron system presently i is inactive. As part of PUREX Facility deactrvatron '
the water-fillable door and outer PUREX railroad tunnel door were sealed. The seal may be temporary or
permanent depending on the future need for storing waste in the tunnel. The ventilation system may be
operated continuously, or de-energized and reactivated during waste placement activities. During
deactivation, a blank was installed on the downstream side of the filter and the stack was capped. When
the determination has been made that Tunnel Number 2 will no longer receive waste, the ventilation
systern will be blanked and deactivated electrically similar to the Tunnel Number 1 ventilation systemn.
While the Tunnel Number 2 ventilation system is operating and the water-fillable door is closed, the
exhaust system, which discharges approxunately 100 cubic meters per minute, maintains a stightly
negative pressure in the tunnel. The exhaust air is replaced by infiltration around the water-fillable door
and through the porosity of the tunnet structure (e.g., the rail-bed ballast), When the water-fillable door is
open (during transfer activities), inward airflow is maintained through the open doorway. This inward

" airflow channels aithorne radioactive contamination away from both the railroad tunnel and personnel
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following railcars (if allowed) into the storage tunnel. A HEPA filter provides filtration of all exbaust air
before release to the atmosphere. When the ventilation system is operating, the HEPA filter is tested in
place at least annually to ensure radioactive particulate removal efficiency. Exhausted air is sampled
periodically and analyzed for airborne radmnuchdes

42 CONTAINERS

This section describes the various types of contamment used to 1solate mixed waste stored in the PUREX
Storage Tunnels. The PUREX Storage Tumnels are considered to be a miscellaneous unit most closely
resembling that of a container storage unit. The mixed waste stored in the PUREX Storage Tunnels is
contained and is not considered a risk to human health or to the environment.

4 2.1 Containers with Free Liquids

'The only mixed waste stored as a free hquld is elementai mercury. A simall quantity, less than 1.7 liters,

of mercury is contained in each of the two thermowells attached to and contained within each dissolver
(Attachment 28, Chapter 3.0). Primary containment of the mercury is provided by the all-welded -
construction of the thermowell itself, which is fabricated from 7.6-centimeter, Schedule 80, 304L
stainless steel pipe. The open upper end of the thermowell was plugged with a 304L stainless steel nozzle -
plug in preparation for storage. The dissolver rests on a cradle on its railcar in an inclined position. This
ensures that the mercury remains in the lower portion of the thermowell and is not in contact with the
mechanical closure on the nozzle end of the thermowell.

A secondary contaimment barrier for mercury, should it leak from the thermowell, is provided by the
dissolver itself. The dissolveris a 304L stainless steel process vessel constructed from 1-centimeter-thick
plate and is"approximately 2.7 meters in diameter. The dissolver is of all-welded construction and
contains no drains er nozzle outlets in the bottom several feet of its lower section, which contains both
thermowells. '

The 304L stainless steel used to contain the elemental mercury is both compatible with the waste itself
and the storage environment. The potential for significant deterioration of either the primary or
secondary containment barrier material before ciosure is considered to be negligible.

The dissolvers stored within the PUREX Storage Tunnels are not labeled as containing characteristic _
toxic mercury (D009) [WAC 173-303-090(8)(c)]. Procedures for labeling were not in place at the time of
storage. Personnel! access into the storage area for purposes such as iabeling is not feasible and cannot be
justified under ALARA guidelines. Based on ALARA, mixed waste presently within the PUREX Storage
Tunnels will remain unlabeled. However, during future transfers of mixed waste into the PUREX Storage
Tunnels the railcars will be labeled as specified by WAC 173-303-395(6) and WAC 173-303-630(3).

4.2.2 Containers without Free Liquids that do not Exhibit Ignitability or Reactivity

Most lead is fully contained in all-welded encasements of either carbon steel or 304L stainless steel (refer
to Attachment 28, Chapter 3.0, Table 1). The encasement serves as support, protection against
mechanical damage, and protection of the lead from exposure to the environment. Also, lead has been
placed in burial boxes of appropriate size. The boxes provide secondary containment for the lead in the
unlikely event the primary encasement should fail. Although boxes may be open on the top, the
PUREX Siorage Tunnels are enclosed; therefore, the contfainers are protected from the elements.

Both carbon steel and 3041, stainless steel used to encase the lead are compatible with the waste and the
storage environment. Significant deterioration of either the primary or secondary containment barrier
materials before closure is not considered to be credible.
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In the past, material that contains lead or that has encased lead attached was not labeled as containing : ”’" ™
characteristic toxic lead (D008) [WAC 173-303-090(8}], because the requirements were not yet on line. N

As stated in Section 4.2.1, personnel entry into the tunnel storage area for purposes of labeling would be
inconsistent with ALARA guidelines. However, during future storage of material containing lead the
railcars will be labeled in accordance with WAC 173-303-395(6) and WAC 173-303-630{3).

4.2.3 Protection of Extreme[y I-Iazardons Waste in Containers

The present amount of mixed waste smred in the PUREX Storage Tunnels is sufﬁment to charactenze this
material as extremely hazardous waste. Because the PUREX Storage Tunnels are enclosed totally,
protective covering from the elements and from run-on is provided for the storage of extremely hazardous
waste. Periodic inspection of the equipment stored in the PUREX Storage Tunnels is not feasible and
cannot be justified under ALARA guidelines. Safe management of this waste is based on the foﬂomng

_ oonsxderatlons

. The operatton of the PUREX Storage Tuonnels is: passwe, ie., once a storage posman is ﬁlled the
" storage position remains undisturbed until closure.

« The exiremely hazardous waste is cnmpanbie with its storage container and the starage ermronment.
4.24 Preventwn of Reactmn of Igmtabie Reactive, and Incompanble Waste in Containers

There isno reacﬁve or mcompatible waste known 1o be stored in the PUREX Stmage Tunncls ’Ihe only
mixed waste stored in the PUREX Storage Tunnels considered an ignitable waste is the silver nifrate in
Tunnel Niumber 2. The silver nitrate fraction of the silver salts, within the silver reactors, exhibits the
characteristic of ignitability as defined in 49 CFR 173.127(a). Therefore, the sﬂver salts are managed as

an ignitable dangerous waste in accordance with WAC 173-303-395. mj
« The risk of fire associated with the storage of silver nitrate in the PUREX Storage Tunnels is -
considered to be extremely low, This conclusron is based on the following considerations.
« The operat:on of the PUREX Storage Tumnels is pass;ve ie., once a storage position is: ﬁlied the
storage position remains undisturbed untit closure. .
. The silver nitrate is contained within large, heavy—walled stainless steel vessels that 1solate the silver
nitrate from contact with any combustibles that might be in the tunnels.
+» Thesilver nitrate is dispersed over-a large surface area on a ceramic packing subsn'alght and ismot
* conducive to build-up of heat that could lead to spontaneous combustion. _
o Personnel access to the oecupied areas of the tunnels is not permitted, thereby prectuding activities
that could prescnt a fire hazard {e.g., smokmg, flame cutting, weldmg, grinding, and other electncal
activities).
Although 1gmtable waste storage units are required by WAC 173-303-395(1)(d) to have inspections
conducted at least yearly by a fire marshall or professional fire inspector familiar with the requirements of
the uniform fire code, the ALARA concerns within the PUREX Storage Tunnels make such inspections
impractical. These inspections are not considered appropriate or necessary for the safe operation of the
unit because of the nature of the ignitable waste, the means of storage, and ALARA Concerns
(Attachment 28, Chapter 6.0, §6.2).
P
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4.3 ENGINEERING DRAWINGS

As-built drawings for the PUREX Storage Tunnels:

H-2-55587 218-E-14 Structural Floor Plan and Section ‘
H-2-55588 Structural Sections and Details: Disposa} Facility for Failed Equipment
H-2-55589 Structural Sections and Details: Dzsposa.l Fac1hty for Failed Equipment
H-2-55590 Door and Hoist Detalls
| H-2-55591 | Door and Hoist Details
H-2-55592 Door and Hoist Details
't H-2-55593 Electrical Details
H-2-55594 Shielding Door Fill and Drain Lines Arrangement: Disposal Facility for Failed
Eqmpment
H-2-55599 Electrical Door Contro! Plan, Elementary Diagram and Miscellaneous Details: Disposal
_ Facility for Failed PUREX Equipment
H-2-58134 Ventilation Details; Sheet 1, Sheet 2, Sheet 3, Sheet 4
H-2-58175 PUREX Tunnel
H-2-58193 | Sump Details
H-2-58194 | Sump Details -
H-2-58195 | Structural Sections and Details: Equipment Disposal - PUREX
H-2-58206 Sump Details
H-2-58208 Fan Details; Sheet 1, Sheet 2, Sheet 3
H-2-94756 Filter Details; Sheet 1, Sheet 2 |
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8.0 PERSONNEL TRAINING

‘This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA Permit

(DW Portion). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford Facility Dangerous Waste
Part B Permit Application must contain two items: (1) "an outline of both the introductory and
continuing training programs by owners or operators to prepare persons to operate ot maintain the TSD
facility in a safe manner as required to demonstrate compliance with WAC 173-303-330" and {2) "a brief
descnptlon of how training will be designed to meet actual job tasks in accordance with the requirements
in WAC 173-303-330(1)(d)." The HF RCRA Permit, (DW portion) Condition II.C (Personnel Training)
contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

Compliance with these requirements at the PUREX Storage Tunmels is demonstrated by information
contained both in Attachment 33, General Information Portion, Chapter 8.0 (DOE/RL-91-28) and this
chapter. This chapter supplements Atfachment 33, General Informataon Portion, Chapter 8. 0 '
(DOE/RL-91-28). |

8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

The introductory and continuing training programs are designed to prepare personnel to manage and
maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
conditions occur. Emergency response training is consistent with the description of actions contained in
Attachment 28, Chapter 7.0, Contmgency Plan. The mtroductory and contmumg trammg programs
contain the folEOng objectives:

. Teach Hanford Facility persmmel to perform their duties i ina way that ensures the Hanford Facility's
compliance with WAC 173-303 '

*  Teach Hanford Facility personnel dangerous waste management procedures (including

implementation of the contmcrency plan) relevant to the job ntles/posmons in which they are .
empioyed, and

*  Ensure Hanford Facility peréonaei can respond effectively to emergencies.

8.1.1 Introductory Training

Introductoty training includes general Hanford Facility training and TSD unit-specific training. General
Hanford Facility training is described in Attachment 33, General Information Portion, Section 8.1
(DOE/RL-91-28), and is provided in accordance with the HF RCRA Permit (DW Portion),

Condition ILC.2. TSD unit-specific training is provided to Hanford Facility personnel allowing those
personnel to work unescorted, and in some cases is required for escorted access. Hanford Facility
personnel cannot perform a task for which they are not properly trained, except to gain required
experience while under the direct supervision of a supervisor or coworker who is properly trained.
Hanford Facility personnel must be trained within 6 months afier their employment at or assignment to

- the Hanford Facility, orto 2 new job titIefposition at the Hanford Facility, whichever is later

General Hanford Facility training: Refer to descnpuon in Attachment 33, General Information Portion,
Section 8.1 (DOE/RL-91-28).

Contingency Plan training: Hanford Facility personnel receive training on applicable portions of

Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02) in general Hanford Facility
training, In addition, Hanford Facility personnel receive training on content of the description of actions

Attachment 28.8.1
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 contained in contingency plan documentation in Attachment 28, Chapter 7.0 to be able to effectively

respond to emergencies.

Emergency Coordinator training: Hanford Fécili'ty personnelllwhq perform emergency coordinator duties
in WAC 173-303-360 (¢.g., Building Emergency Director) in the Hanford Incident Command System

receive training on implementation of the contingency plan and fulfilling the position within the Hanford

Incident Command System. These Hanford Facility personnel must also become thoroughly familiar
with applicable contingency plan documentation, operations, activities, location, and properties of all
waste handled, location of all records, and the unit/building layout. ‘ '

Operations training: Dangerous waste management operations training {e.g., waste designation training,

 shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit

(e.g., container management unit) and the type of activities performed at the waste inanagement unit
(e.g., sampling}. For example, training provided for management of dangerous waste in containers is
different than the training provided for management of dangerous waste in a tank system. Common
training required for compliance within similar waste management units can be provided in general
training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is

" jdentified in the fraining plan documentation based on: (1) whether a general training course exists,

(2) the training needs to ensure waste management unit compliance with WAC 173-303, and (3) training
commitments agreed to with Ecology. . - . - _

812 Continuing Training

Conﬁhuing training meets the fcquii_eme_ﬁts fdr_WAC 173-303-330{1)(b) and includes general Hanford
Facility training and TSD unit-specific training. o -

General Hanford Facility training: Annual refresher training is provided for general Hanford Facility
training. Refer to description in Attachment 33, General Information Portion, Section 8.1

 (DOE/RL-91-28).

‘Contingency plan training: Annual refres_he:r training is provided for contingency plan training. Refer to

description above in Section 8:1.1.

Emergency coordinator training: Annual refresher training is provided for emergency coordinator
training. Refer to description above in Section 8.1.1. ' - o

* Operations training; Refresher training occuts on many frequencies (i.e., annual, every other year, every

three years) for operations training. When justified, some training will not contain a refresher course and
will be identified as a cne-time only training course. The TSD unit-specific training plan documentation
will specify the frequency for each training course. Refer to description above in Section 8.1.1.

8.2 DESCRIPTION OF TRA’ININGD"ESIGN

Proper design of a training program ensures personnel who perform duties on the Hanford Facility related
to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual
job tasks, teferred to as duties, are used to determine training requirements. The first step taken to ensure
Hanford Facility personnel have received the proper training is to determine and document the waste
management duties by job title/position. The second step compares waste management duties to general
waste management unit training curricilum. If general waste management unit raining curriculum does
not address the waste management duties, the training curriculum is supplemented and/or on-the-job -

training is provided. The third step summarizes the content of a training course necessary to ensure that '

the training provided to each job title/position addresses associated waste management duties.” The last
step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation, The
training plan documentation contains this process.
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Waste management duties inchude those specified in Section 8.1 as well as those contained in

WAC 173-303-330(1}(d). Training elements of WAC 173-303-330(1)(d) apphcable to the PUREX
Storage Tunnels operations include the following:

«  Communications or alarm systems

» Response to fires or explosions

Hanford Facility personnel who perfbrm these duties receive training pertaining to their duties. The
training plan documentation described in Section 8.3 contains specific information regarding the types of
training Hanford Facility persomnel receive based on the outline in Section 8.1.

8.3 DESCRIPTION OF TRAINING PLAN

In accordance with HF RCRA Permit (DW Portion), Condition 11.C.3, the unit-specific portion of the
Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.
Training plan documentation is maintained outside of the Hanford Facility Dangerous Waste Part B
Permit Application and the HF RCRA Permit. Therefore, changes made to the training plan =~
documentation are not subject to the HF RCRA Permit modification process. However, the training plan
documentation is prepared to comply with WAC 173-303-330(2).

Documentation prepa:red to meet the training plan consists of hard copy and/or electronic media as
provided by HF RCRA Permit (DW Portion}), Condition I1.C.1. The training plan documentation consists
of one or more documents and/or a training database with all the components identified in the core
document.

A description of how training plan documentation meets the three items in WAC 173-303-330(2) is as
foliows: .

1. -330(2)(a): "The job title, job description, and name of the employee filling each job. The job
description must include requisite skills, education, other qualifications, and duties for each position."

Description: The specific Hanford Facility personnel job title/position is correlated to the waste
management duties. Waste management duties relating to WAC 173-303 are correlated to training
courses 1o ensure fraining properly is assigned.

Only names of Hanford Facility personnel who carry out job duties relating to TSD unit waste
management operations at the PUREX Storage Tunnels are maintained. Names are maintained
within the training plan documentation. A list of Hanford Facility personne! assigned to the
PUREX Storage Tunnels is available upon request.

Information on requisite skills, education, and other qualifications for job titles/positions are
addressed by providing a reference where this information is maintained (e.g., human resources).
Specific information concerning job title, requisite skills, education, and other qualifications for
personnel can be provided upon request.

2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
training required for each position."

Description: In addition to the outline provided in Section 8.1, training courses developed to comply
with the introductory and continuing training programs are 1dent1ﬁed and described in the training
plan documentation. The type and amount of training is specified in the training plan documentation.

Attachment 28.8.3
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1 3. -330(2)(c): "Records documenting that personne] have received and completed the trammg requlred
2 by this section. The Department may require, on a: case~by-case baszs that training records mclude .
3. employee 1n1t1als or signature to verify that trammg was receive '
4 Description: Training records are maintained consistent with Attachment 33, General Informaﬁon
5 Portion, Section 8.4 (DOE/RL-91-28) .
6
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1 | 10.0 WASTE MINIMIZATION

2 To fulfill the requirements of 40 CFR 264.73(b)(9), & certification form that the PUREX Storége Tunnels
3 have a waste minimization/pollution prevention program in place will be entered, annually, into the
4 PUREX Storage Tunnels operating record.
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11.0 CLOSURE AND F INANCIAL ASSURANCE

Closure of the PUREX Storage Tunnels requires coordination with closure of the PUREX Plant to ensure

~ a cost effective closure for both units. In addition, the nature of the mixed waste located within the

PUREX Plant and PUREX Storage Tunnels precludes the determination of the type of trea,tment and/or
disposition of the waste at this time.

The PUREX Storage Tunnels will be managed as a RCRA storage unit unil closure can be coordinated
with the final closure plan for the PUREX Plant. The PUREX Storage Tunnels closure plan will be
submitted after any required National Environmental Policy Act of 1969 documentation and land usage
agreements, which initiate disposition and aid in identifying or developing necessary disposition =
activities, have been adopted. The PUREX Storage Tunnels closure plan will be submitted for Ecology
approval with the PUREX Plant closure plan.

The PUREX Storage Tunnels closure plan will be written to meet the requirements of WAC 173-303-140
and WAC 173-303-610. This closure plan might consider but will not be 11m1ted to the following opt10ns
for either in situ disposal or retrieval/clean closure of this unit.

Federal facilities are not required to comply with WAC 173-303-620 as is stated in the regulations and as

~described in Permit Condition I1L.H.3 of the Hanford Facility RCRA Permit (Ecology 1994).

11.1 IN SITU DISPOSAL OPTIONS

This closure plan might consader but wﬂl m)t be limited to the following options for in situ disposal of
waste in this unit.

11.1.1 Béékﬁﬂing the PUREX Storage Tunnels with Gravel

This option could involve backfilling the tunnels with gravel to eliminate void space and prevent ground
subsidence. A modified commercially available centrifugal rock-throwing device could be placed in
newly constructed risers evenly spaced along each tunnel roof. Fill material could be supplied and
dispersed into the tunnels by automated controls. Following the fill process, all equipment could be
removed from the tunnel roofs and all means of access to the tunnels could be permanently sealed. Final
activities could involve the construction of a fina! surface barrier that meets RCRA landfiil cover
requirements to prevent water from leaching mixed waste contained in the tunnels

11.1.2 Injectmg the PUREX" Storage Tunnels with Grout

This option could involve the injection of grout material into each tunnel to stabilize and immobilize
contained materials and prevent ground subsidence. A grout injector could be alternately placed in newly .
constructed risers evenly spaced along each funnel roof. Grout material could be supplied and dispersed
into the tunnels by automated controls. The grout material could be injected in lifts to accommodate
curing and heat dissipation normally associated with the use of this type of material. Final activities N
could invelve the construction of a final surface barrier that meets RCRA landfill cover requirements to
prevent water from Jeaching mixed waste contained in the tunnels.

1113 Combination of Grout Injectiou and Backfilling

This optlon combines grout injection with gravel backfilling similar to the processes discussed
previously. Grout could be injecied first to fill void spaces under the railcars and provide z basal
structure. Gravel could be dispersed to fill remaining void space and prevent ground subsidence. Final

Attachment 28.11.1
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~ activities could invéﬂve the construction of a final surface barrier that meets RCRA landfill cover

requirements to prevent water from leaching mixed waste contained in the tunnels.

112 RETRIEVAL/CLEAN CLOSURE OPTIONS

This closure plan might consider but will not be limited to the following options for retrieval/clean
closure of this unit. ) '

11.21 Retrieval and Disposal in the PUREX Plant

Railcars stored'in both tunnels could be remotely retrieved one at a time and moved beneath the
horizontal door of the railroad tunnel extension for remote viewing, and if possible, characterization.
Transfer procedures could be initiated to move waste material from the railcars to the PUREX Plant
canyon deck area. Following transfer of the waste material, the railcars could be -decontaminated and
removed for final disposition at other onsite units. Final disposition of the waste transferred to the canyon
deck area could be in accordance with PUREX Plant closure documentation. The PUREX Storage

“Tunnels could be closed after submittal and implementation of a PUREX Storage Tunnels closure plan in

conjunction with PUREX Plant closure documentation. “The PUREX Storage Tunnels closure plan will
detail verification sampling and analysis o be performed as a part of closure activities.

11.2.2 Retrieval and Physical Processing (size reduction) in the PUREX Plant and Subsequent
Disposal

Retrieval of waste material stored in the tunnels could be similar to that described in the previous section.

Once the waste material was transferred to the PUREX Plant canyon deck area, characterization and size -

reduction of waste material could proceed. An area located on the canyon deck orina process cell could
be modified to include all necessary equipment to perform characterization and size reduction activities.
Size reduction could be performed through various technologies that include, but are not limited to, flame
cutting, water jet cutting, sawing, or other technologies. Final disposition of the processed waste material
either onsite or offsite could be in accordance with regulations and procedures in place at that time. The
PUREX Storage Tunnels could be closed after submittal and implementation of a PUREX Storage
Tunnels closure plan in conjunction with PUREX Plant closure documentation. The PUREX Storage
Tunnels closure plan will detail verification sampling and analysis to be performed as a part of closure
activities. . ' : '

'11.2.3 Construction of a New Facility for Retrieval, Processing, and Treatment of Equipment for

Disposal

This option involves the construction of 2 new unit that is either mobile or stationary to excavate, retrieve,
and treat waste material stored in the tunnels. The unit could be constructed in 2 manner consistent with
the retrieval and handling requirements for large, contaminated waste material. Following retrieval, the
waste material could be treated in accordance with final onsite or offsite disposition requirements
identified at such time. The excavated tunnels could have a temporary surface barrier placed in position
until verification and sampling analysis could be performed as a part of closure activities to be performed

in conjunction with PUREX Plant closure.

Attachment 28.11.2
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12.0 REPORTING AND RECORDKEEPING

Reporting and recordkeeping requirements that could be applicable to the Hanford Facility are described
in Attachment 33, General Information Portion, Chapter 12.0 (DOE/RL-91-28). Not all of these
requirements and associated reports and records identified in Attachment 33, General Information
Portion, Chapter 12.0 are applicable to the PUREX Storage Tunnels. Those reporting and recordkeeping
requirements determined to be applicable to the PUREX Storage Tunnels are summarized as follows:

« ' Hanford Facility Contmgency Pian and incident records (as identified in the General Infonnatlon
Portion):

— Immediate reporting
"~ — Written reporting
— Shipping paper discrepancy reports.

«  Unit-specific permit documentation and associated plans

» Personnel training records

. Inspectiqn records {unit)

»  Onsite transportation documentation

» Land disposal restriction records

»  Waste minimization and pollution prevention. _

In addition, the following reports prepared for the Hanford Facility will contain input, when appropriate,
from the PUREX Storage Tunnels:

Quarterly Hanford Facility RCRA Permit modification report
+ Anticipated noncompliance
+ Required annual reports.

*

Annual reports updating projections of anticipated costs for closure and postclosure will be submitted
when the PUREX Storage Tunnels ciosure plan is submitted with the PUREX Plant closure plan for .
Ecology approval (Attachment 28, Chapter 11.0).

The PUREX Tunnels Operating Record ‘records contact’ is kept on file in the General Information file of

the Hanford Facility Operating Record (refer to Attachment 33, General Information Portion,
Chapter 12.0 [DOE/RL-91-287)).
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13.0 OTHER FEDERAL AND STATE LAWS

Other federal and state laws and local requirements applicable to the PUREX Storage Tunnels (Atomic
Energy Act of 1954, Clean Air Act Amendments of 1990, Toxic Substances Control Act of 1976, State
Environmental Policy Act of 1971, Federal Facilities Compliance Act of 1992, and the Federal
Insecticide, Fungicide, and Rodenticide Act of 1975) are discussed in Attachment 33, General Information
Portion, Chapter 13.0 (DOE/RL-91-28).
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FORM 3 DANGEROUS WASTE PERMIT APPLICATION | L EPAState LD. No.
4 : _ wial7]|alo]|ofojo(s|s]s]|7

:|FOR OFFICIAL USE ONLY

| Application |  Date Received

A rov_ed {month/ day / year) .ents

L1

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 first application you are subtmttmg for
your facility or a revised application. If this is your first application and you already know your facility’s EPA/STATE LD. Number, or If this is
a revised application, enter your facility’s EPA/STATE LD. Number in Section I above.

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

[J1. Existing Facility (See instructions for 2. New Facili . -
" L . New Facility (Complete itern below.
definition of “existing” faclhty Complete item below.) U _ ty (Cormp b -
MO L.DAY YEAR *For existing facilities, provide the - MO DAY YEAR | For new facilities, provide the
03 22 1943 date (mo/day/yr) operation began : date (mo/day/yr) operation,
or the date construction commenced. . began or is expected to begin

‘(use the boxes to the left)
*The date construction of the Hanford Facility commenced

B. Revised Application (Place an “X” below and complete Section I above)
3 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 included in the list of codes below, then desmbe the
process (including its design capacity} in the space provided on the (Section IT-C). .

B. Process Design Capac;ty For cach code entered i in column A enter the capamty of the process.
1. Amount— Enter the amount,

2. Unit of Measure — For each amnunt entered in column B(1), enter the code from the hst of unit measure codes below that describes the unit of measure used
Only the units of measure that are listed below should be used.

PROCESS ‘ . PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR
: PROCESS DESIGN CAPACITY
STORAGE: ) . .
Container (barrel, drum, etc.) . 501 - Galloas or liters
Tank S02 Galloaus or liters
Waste pile - S03 Cubic yards or cubic meters
Surface impoundment ) S04 Gallons or liters
: 506 Cubic yards or cubic meters*
DISPOSAL: o .
" Injection well - ‘ D80 Gallons or liters
Landfifl D31 Acre-feet (the volume that would cover one acre
: ‘ : to a Depth of one foot) or hectare-meter
Land application Ds2 Acres or hectares
Ocean disposal ’ : D33 Gallons per day or liters pér day:
Surface impoundment . Dg4 Gallons or liters
TREATMENT:
Tank . : - T01 Gallons per day or liters per day
Surface impoundment . T02 Galflons per day or liters per day
Incinerator _ . T3 Tons per hour or metric tons per hour; gallons
per hour or liters per hour -
Other (use for physical, chenmical, thermal or biological freattment T4 ’ Gallons per day or liters per day

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

Unit of Measure Unit of Measure Code Unit of Measure Uﬁit of Measure Code Unit of Measure Unit of Measure Code

Gallons. G Liters Per Day v Acre-Feet A
Liters..... L Tons Per Hour....... D Hectare-Meter .F
* I Cubic Yards .....ocveerererrerserans Y Metric Tons Per HOUT ....corvrrrssersenserseranes W Acres B
T | Cubic MELEIS .uerrarnrenemcrnansenraererensonsassenenssnans C Gallons Per Howr Leresseensasrensessnsnssnaneas E Hectares Q

Gallons Per Day suerenc U Liters Per Hour H

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



|Line |A. Process Code _ B. Process Design Capacity
No. ' \(from list above) 1. Amount (Spectjj;)' 2. Unit of Measure .
(enter code) For Official Use Only
P He A Sl
1 8 4 11,356,200 . \Y
2 ' . ;
3
4
5
6
7
8
g
10

Class 1 Modification ' 300 Area Process Trenches
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II. PROCESS — CODES AND DESIGN CAPACITIES (continued) ' S

Example for Completing Section ITI (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 bum up to 20 gallons per hour.

N

e

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

D84 :

The 300 Area Process Trenches received nonregulated process cooling water from operations in the 300 Area of the
Hanford Site. The process trenches also received dangerous waste from several research and development
laboratories and from the fuels fabrication process. The waste was discharged to the 300 Area Process Trenches and
allowed to percolate into the soil column underlying the trenches. The annual quantity of waste identified under

item IV.B. reflects the total flow to the process trenches in 1 year, and not a volume of dangerous waste discharged to .
the unit. This estimate was made because accurate records are unavailable regarding dangerous waste volumes
discharged to the trenches. The process frenches were designed to percolate up to 11,356,200 liters

(3,000,000 gallons) per day of wastewater. The 300 Area Process Trenches no longer receive dangerous waste and will
be closed. The process design capacity reflects the maximum volume of water that was discharged daily, rather than
the physical capacity of the unit. Closure activities have been complsted and postclosure groundwater monitoring is
being conducted. ' ' ) _

Mg

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

. |A. 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 describes the characteristics and!or the toxic
contaminants of those dangerous wastes,

B. Estimated Annnal Quantity - For each listed waste entered in column A, estimate the quantity of that waste that will be handled on an annual
. basis. For each characteristic or toxic confaminant entered in colummn A, estimate the total anmual quantity of all the non-hsted waste(s) that will
be handled which possess that ¢haracteristic or contaminant.

C. 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

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

1. Process Codes:

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

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process
codes contained in Section III 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 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); arid (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:

I. 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 treat, store, and/or dispose of the waste.

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

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

'Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an .
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.

Line | A. Dangerous Waste No, B. Estimated Annual €. Unit of Measure D. Processes
No. (enter code) Quantity of Waste (enter code) —
' 1. Process Codes 2. Process Description
(enter) {if @ code is not entered in D(1))

w;g{

ECY 030-31 Form 3 (Rev. 7/97)
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- Photocopy this page before completing if you have more than 26 wastes to list.
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1.D. Number (enter from page 1)

w|A|7|a|910|olc|8]9is|7

IV. DESCRIPTION OF DANGEROUS WASTES (continued)

Line | A. Dangerous Waste No, B. Estimated Annual
No. |. (enter code) - 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})

. 453,692,370
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1V. DESCRIPTION OF DANGEROUS WASTE (continued)

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

" The 300 Area Process Trenches received dangerous waste discharges from research and development
laboratories in the 300 Area and from the fuels fabrication process. This waste consisted of state-only toxic,
dangerous waste (WT02), discarded chemical product (U210), corrosive waste (D002), chromium (D007), spent
halogenated solvents (FOD1, F002, and F003), and spent nonhalogenated solvent (F005). Accurate records are
unavallable conceming the amount of dangerous waste dlscharged 1o the trenches. The estimated annual quantity

. of waste (item IV.B.) refiects the total quantlty of both regulated and nonregulated waste water that was discharged
to the unit in one 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 msu'ucnons for more detail).

V1. PHOTOGRAPHS Refer to attached photograph(s).

All existing facilities must include photographs (acriat 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 GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.

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

VIIL FACILITY OWNER

i A. Ifthefacility owner is also the facﬁny operator as listed in Section VII on Form 1, “General Informaﬂon, place an “X" in fhe box to the
: left and skip to Section IX below.
B. ifthe facility owner is not the facility operator as listed in Section VI on Form 1, complete thé following items:

1. Name of Facility’s Legal Qwner : 2. Phone Number (area code & no.)

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

IX. OWNER CERTIFICATION

I cert;fp under penalty of law that I have personally examined and am familiar with the mfomaaon submitted in this and all attached documents, and that based

on my inguiry of those individuals immediately responsible for obtaining the information, 1 b that the submitted information is true, accurate, and complete.
1.am aware that there are significant penalties for submitting false information, including bzhty of ﬁne and imprisonment.
Name (prinf or type) i Date Signed

Keith A. Klein, Manager
L).S. Depariment of Energy
Richiand Operafions Office

7/( / 7
X, OPERATOR CERTIFICATION

1 certify under penoity of law that I have personally examined and am familiar with the mfomatwn submitted in this and all amdwddaammts. 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 penaities for submitting false information, mcludmg the possibility of fine and imprisonment.

Name (Print Or Type) Signature : _ |Pbate Signed - ‘
See attachment ‘ : ) ' -

ECY 030-31 Form 3 (Rev. 7/97)
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X. OPERATOR CER'ﬁFICATION

300 Area Process Trenches

Rev. 5A, 2/2004, 6 of 8

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

Owner/Operator

Keith A. Klein, Manager
U.S. Department of Energy
Richland Operations Office

Co-operator
E. Keith Thomson

President and Chief Executive Officer

Fluor Hanford

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

U0~

Date
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300 Area Process Trenches ~

. : : : R e o ) E0203055_1.JPG
~ _ _ ‘ ' (PHOTO TAKEN 2002)
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2.0 300-FF-1 PROPOSED PLAN DISCUSSIONS AND EFFECTS ON THE 300-FF-1 PHASE Il
FEASIBILITY STUDY AND 300 AREA PROCESS TRENCHES '
MODIFIED CLOSURE/POSTCLOSURE PLAN

21 INTRODUCTION

The purpose of this addendum is to document the discussions and present the data and evaluations that
have been developed after submittal of the 300-FF-1 Phase I1I Feasibility Stady (FS) to the regulatory
agencies for review. A number of issues were raised by the regulatory agencies that have been addressed
over the past several months. Discussions of issues between the U.S. Environmental Protection Agency

- (EPA), the Washington State Department of Ecology (Ecology), and the U.S. Department of Energy

(DOE) resulted in additional technical reviews of analytical data and site conditions that, in some cases,
enhance or modify certain aspects within the 300-FF-1 Phase III FS and the 300 Area Process Trenches
(300 APT) Modified Closure/Postclosure Plan. Rather than completely revise each document, this
addendum is incladed which summarizes the discussions, data review, evaluations, and technical changes
made. It supersedes related discussions in both documents and by inclusion in these documents is made
part of the 300-FF-1, 300-FF-5, and 300 Area APT Administrative Records.

A listing of topics the addendum addresses is discussed in the next paragraph. The first item on that list is
very important and warrants discussion in the introduction. A key conclusion resulting from using data -
collected prior to the Remedial Investigation (RI)/FS is that several chemical constituents are identified
above regulatory standards for the 300 APT. The text in the 300 APT Modified Closure/Post Closure
Plan currently indicates no chemical constituents are above Model Toxics Control Act (MTCA) Level C
Industria! Soil Cleanup Values. This results in a substantial change to the conclusions made within the
closure plan. Exceedance of this reégulatory standard is a new regulatory driver to take cleanup action in
the 300 APT in addition to the previously documented uranium risk driver. There were no changes to
conclusions in the 300-EF-1 Phase ITI FS risk assessment using the older data. The magnitude of this

~ change suggests that it is very important for reviewers to read this addendum as it supersedes some

analyses in both the 300-FF-1 Phase III FS and the 300 APT Modified Closure/Postclosure Plan.

The key areas addressed in the addendum are (1) change in use of (SW-846) data collected prior to
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) characterization
activities, (2) evaluation and use of additional cobalt-60 data from the South Process Pond, 3) = -
development of a uranium cleanup standard, (4) evaluation of a cost-efficient technique to meet MTCA C
Industrial Soil Cleanup Values, (5) review of volume and cost estimates, (6) revision of remedial

alternatives, and (7) establishing proposed preferred remedial alternatives.

Another topic that merits a brief discussion here is the combining of the 300-FF-1 and 300-FF-5 Operable
Units Proposed Plans. During review of the separate 300-FF-1 and 300-FF-5 Proposed Plans, the
regulators determined that the documents should be combined to create a more integrated approach.
Therefore, the proposed plan has been written to combine information from both operable units. Once the
Public Comment Period is completed, the remedial alternatives for both operable units and the 300 APT
will be presented in the Record of Decision. In addition, 300 APT-specific permit conditions will be
administratively incorporated into the site-wide permit. ' :

Attachment 31.2.1
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1,0 INTRODUCTION

~ This document describes the groundwaier monitoring program for the
Hanford Site 300 Area Process Trenches {300 APT}. The 300 APT are a Resource
Conservation end Recovery Act of 1976 {(RCRA) regulated unit. The 300 APT are
inciuded in the Dangerous Waste Portion of the Rescurce Conservation and
Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous

~ Waste, Permit No. WABI0008967, (referved to herein as the Permit) (Ecology

1954} and are subject to final-status requirements for groundwater monitoring
(Ecology 1994).

This document describes a compliance monitoring program for grounduater
in the uppermost aguifer system at the 300 APT. This plan describes the

- 300 APT monitoring network, constituent 1ist, sampling schedule, statistical

methods, and sampling and analysis protocols that will be employed for the
300 APT. This plan will be used to meet groundwater monitoring requirements
from the time the 300 APT becomes part of the Permit and through the
postclosure care period until certification of final closure. -

1.1 HISTORY OF GROUMDWATER NONITORING AT THE 300 APT

An extensive groundwater menitoring program was carried out during the
operational 1ife of the 300 APT {1975 to 1994). Prior to, and continuing
beyond the time the 300 APT went into service, many of the wells in the.

300 Area were monitored for both radioactive and nonradioactive constituents,
as well as water levels. In 1994, Ecology issued a RCRA Permit for the
Hanford Site ({Ecology 1994). The effective date of the Permit was

September 28, 1994. RCRA treatmeni, storage, and disposal (TSD) units
included in the Permit are required to conduct a final status groundwater
monitoring program (see Section 1.2). Only Tive TSD units were included in.
this Permit originally. The 300 APT is scheduled te be included in the Permit
as a TSD unit undergoing closure through the permit modification process in
September 1995.  Currently, the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) Record of Decision is not completed.
Consequently, final closure specifications (e.g., cleanup levels, remediation
methodology) are not yet known to the closure process. In 1977, Pacific
Northwest Laboratory (PNL) initiated a site-specific program of groundwater
menitoring. During the first year of the program, groundwater samples were
collected monthly from approximately 30 wells, and water levels were measured
weekly. A reduced level of effort was continued on this program until 1985,

From 1985 to the present the 300 ATP site has been regulated under RCRA.

- The first groundwater monitoring compliance plan was initiated in 1986

{Schalla et at. 1986). In the Consent Agreement and Compliance Order {Ecology
and EPA 1986) the 300 ATP site was placed in an interim-status groundwater
quajity assessment monitoring program. The assessment-* Jevel status was

based on the decision that (1) the groundwater monitoring wells around the

300 APT were inadequate for alternate groundwater monitoring as described in
40 CFR 265.90(d) (EPA 1984) and Washington Administrative Code

{WAC) 173-303-400 (Ecology 1986) and (2) the groundwater quality in the

300 Area had been adversely impacted by the operstions of the 300 APT. In
response to the Consenl Agreement and Compliance Order over 20 additional

1-1
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wells were installed and monitored. The 300 ATP site was extensively
characterized (Schalla et al. 1988b), and a revised groundwater monitoring
compliance plan (Schalla et al, 1988a) was implemented in 1988. The plan has
been modified as groundwater data were collected and analyzed. The data are
reported to the State of Washington Department of Ecology Ecology) quarterly,
atong with data from other RCRA-regulated units at the Hanford Site.
Interpretive reports are submitted to Ecology annually.

The 300 APT are located in the 300-FF-1 source operable unit (OU) and
300-FF-5 groundwater OU, under the autherity of RCRA TSD and CERCLA past
practice. In an expedited response action (ERA) in 1991, sediment from the
sides and bottom of the trenches was removed and stored at the northern ends
of the trenches. The action lowered the concentrations of uranium and various
nonradicactive constituents, but uranium, trichloroethylene (TCE), and
cis-1,2-dichlorpethylene (cis-DCE) are sti1] detected in downgradient wells,

- Any additional corrective action deemed necessary will be deferred until
decisions are made regarding the 300-FF-1 and 300-FF-5 OUs. -

1.2 CHANGES FROM INTERIM-STATUS GROUNDWATER MONTITORING

Interim- and final-status groundwater regulations differ in several
respects. The "assessment" program under interim status is equivalent to a
“compliance” program in final status. In compliance monitoring, specific
constituents are chosen and compared to concentration limits. IFf these 1imits
are exceeded, the site enters a corrective action phase. Statistical methods
proposed in this document are different than those used under interim status.
Final-status regulations require independent samples, which involves waiting
periods between samples, rather than fi11ing muitiple bottles at once
(replicates). 1In final status, samples are required at Teast semiannually
rather than quarterly as in interim status. S -

The proposed program has a sma]lér*manitoring well network apd-a'shnrter
constituent 1ist than the previous program. A complete description of the
proposed: groundwater monitoring program is presented in Sectton 4.0.

- _ “\_H/
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2.0 FACILITY DESCRIPTION AND OPERATION HISTORY

The 300 APT are located in the 30D Area of the Hanford Site
(Figure 2-1)., The 300 Area is a reseagch and former nuclear fuels operations
area encompassing approximately 2.9 km® {720 acres} in the southeastern
pertion of the Hanford Site. Figure 2-2 shows the 300 Area main facilities,

The 300 APT began operating in 1975 and was the main facility for
disposal of most liquid process wastes geperated in the 300 Area until the
trenches were removed from service. The liguid waste discharged to the
300 APT consisted mostly of wastewater with relatively low concentrations of
chemical contaminants. More concentrated wastes were generally not discharged
to the 300 APT. The discharge rate has varied over the years, but it reached
a maximum average of about 8,641 L/min (2,283 gal/min) during 1879. Total
discharge for 1979 was 4,569 L (1.2E9 gal}. Since 1987, when fuels
fabrication ceased in the 300 Area, the wastewater has consisted of cooling
water with small quantities of nonhazardous maintenance and process waste.
When the 300 APT were in use, the east and west trenches were used alternately
for periods of up to approximately 8 months. The west trench was removed from
seryice in November 1992; the east trench remained in service with an average
discharge of 814 L/min (215 gal/min). The 300 APT was administratively:
-isojated from receiving further discharges in December 1994 and was physically
isolated in January 1995. _ '

The 300 APT consisi of two separate 457-m- (1,500-ft-) long trenches
excavated 3.7 m {12 ft) into the subsurface and separated by an earthen berm.
The unlined trenches are excavated into the sandy gravels of the Hanford
formation, and the bottoms of the trenches are about 6.1 m (20 ft) above the
water table. Figure 2-3 tontains a schematic cross section showing the
dimensions and relationship of the eastern trench to the water table and the
nearby Columbia River. Figure 2-3 also shows the area in plan view with the
location of the schematic cross section, some example well locations, and
nearby facilities. If the cross section were continued to the west to include
the western trench, it would look very similar to the eastern trench except
for the enlarged northern end which is caused by a natural depression
{(Figure 2-4). In 1990, the depression was separated from the west trench by a
berm needed to support a birdscreen placed over the trench. The north 91 w
(300 ft} of the original trenches, including the depression, are now an .
-img?undment area for covered, low-Jevel radiocactive and low-level, mixed waste
soils. '

A concrete weir box is located at the south end of the trenches.
‘Process sewer effluent reached the trenches through 24-inch-diameter 300 Area
Process Sewer System piping that is connected to the weir box. The weir box
measures 21.3 m (70 fi)} long {east-west dimension}, 3 m (10 ft) high, and 3 m
(10 ft) wide. It has two siuice gates that, in the past, allowed the trenches
to be operated alternately.

Administrative controls to prevent disposal of dangerous wastes to the
200 APT were instituted on February 1, 1985. Prior to that time, a variety of
chemicai wastes was included with the wastewater. However, no large quantity
of any one waste was included in the process wastes. Estimated amounts of
chemicals discharged to the 300 APT are summarized in Table 2-1. From the
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Figure 2-1. Location of the 300 Area and the Hanford Site.
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Figure 2-2. tocations of Main Facilities in the 300 Area.
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Figure 2-3. Schematic Cross Section of the 300 Area Process Trehches

(modified from Schalla et al.
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Figure 2-4. Topography in the Vicinity of the 300 Area Process Trenches.
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Table 2-1. An Estimate of Chemicals Discharged to the
300 Area Process Trenches Prior to February 1, 18BS

(modified from Schalla et al. 1588a}.
Intermittent Discharges |

Later Discharges®

()

<Grams <Kilegrams
. | Ammonium Benzene Copper SO'I:g{mb
'} bifluoride - _ _
Antimony. Carbon tetrachloride | Detergents <30 kg/mo
-Arsenic - Chromium _ Ethylent glycol <200 Lfmo
Barium Chlorinated benzenes | Hydrofluoric acid | 100 kg/mo®
Cadmium Degreasing soivents | Nitrates €2,000 kg/mo
Dioxane Formaldehyde Nitric acid <300 Lmo
Dioxin® Formic acid Sodium hydroxide | €300 L/mo
Hydrocyanic acid Hexachlorophene Paint solvents <100 lea
Pyridine Kerosene Photo chemicals | <700 L/mo®
Selenium & Lead Sodium chloride 75 tons/yr
compounds
Thiourea | Methy ethyl ketong | Uranium 20 kgémn’
Misc. laboratary Mercury ‘Perchloroethylene | 450 L
chemicals ‘ '
' Napthalene Heating oil 306 L9
Nickel _ '
Phenol
Silver
Sulfuric acid _
‘Tetrachloroethylene
(perch1orethylene}
Toluene
Tributylphosphate -
(paraffin
hydrocarbon
salvents)
1,1,1-
Trichlorpethane
(methyl
chloreform)
Trichloreethylens .
Xylene -

*These discharges were relatively cont1nuuus.
®Discharged at least through 1988,

"Included only because of the potential for dioxin to exist as a trace

impurity in chlorinated benzenes. -

nown spills.

P

)
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beginning of operations in 1975 until Octobay 1993, a continuous, composite
sampler was located at the headwall to amalyze the wastewater at the point of
-discharge to the trenches. Since 1993, the effluent has been analyzed by a
sampler located outside the unit. ‘ '

In 1991 an ERA was undertaken at the 300 APT.. This action was initiated
because of concerns about analytical results of trench sampling in 1986
{DOE-RL 1990, Table 15). The ERA objective was t¢ reduce the potential
migration of contaminants in the soil at the bottom of trenches to
groundwater. The specific ERA goal was to reduce the weasurable level of
radiation in the trenches to Jess than three times the upper tolerance limit
of background. This was accomplished by removing contaminated sediments,
using them to fill in the north end of the trenches, and immobilizing them.

In the process much of the inorganic constituents {including heavy metals:
were removed as well (DOE-RL 1882). ' '

Approximately 5,400 m® (7,000 yd®) of sediment were removed ¥
trench and relocated to the north ends of the trenches. About ¢ - ; of

chemically and radicactively contaminated soil from the sides : 3w
(4 ft} from the bottom of each trench werg removed. The ler: -.  .::i:vely
contaminated sediments {<2,000 cpm) were relocated to the nc .: .na of each

trench. The more radioactively contaminated sediments {>2,i.. 2pm) were
consalidated in the depression located at the northwest corner of the west
trench. Contaminated soils in the depression were isolated from the effluent
and then covered with a plastic barrier and a layer of clean aggregate.
Results of pre- and post-ERA sampling and analysis (DOE-RL 1932) indicate that
the ERA successfully reduced trench contamination at all areas of the trenches
other than the position where contaminated soils were stockpiled. Results of
groundwater sampling and analysis after the IRA also show 2 drep in
constituents of concern. As an example, uranium concentrations in

well 399-1-17A declined following ERA (see Section 3.3).
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3.0 HYDROGEOLOGY AND GROUNDWATER MONITORING RESULTS

Information about geology, groundwater hydrology, and groundwater
contamination in the vicinity of the 300 APT has been derived predominantly
~ from wells. Since the first 300 Area groundwater monitoring well was
installed in 1943 {399-3-6), many additional wells of a variety of _
construction types have been instalied to monitor the groundwater and
characterize the geology. Most wells fit intc one of two types:
{1) a pre-1985 type that 1s nominal 0.15 to 0.30 m {6 in. up to 12 In,
diameter) carbon steel casing that was perforated {early design} or screened
(later design) in the saturated zone and {2} a 1985 to recent type that meets
the requivements of WAC 173-160, Ninimum Standards for Coastruction and
Maintenance of Wells (REFERENCE)}., These more modern regulatory-compliant
wells have nominal 10-cm (4-in.) stainless steel casing with stainless steel,
wire-wrap screens in the saturated zone, and extensive annular and surface
seals. Figure 3-1 is .a map of the 300 Area showing well locations. Table 3-1
provides well construction details. '

3.1 BGEOLOGY

~ This section summarizes the geology in the vicinity of the 300 APT.
More detailed discussions are found in Lindberg and Bond (1979}, Schallas et
al. (1988b), Delaney et al. (1991), fiaylord and Poeter (1591), and Swanson et
gga A}QBZ). From youngest to oldest, the geologic units found beneath the
rea are: S

~ Holocene surficial deposits
Hanford formation
Ringold Formation
Saddle Mountains Basalt.

" & & 0

These units are discussed in the following sections.

A stratigraphic column (Figure 3-2) and a series of geologic cross
sections {Figures 3-3 through 3-B) show the distribution and characteristics
of geolegic units within the 300 Area. The 300 Area is located within one of
the broad, flat synclines {Pasce syncline) within the larger Pasco Basin,

The basalts and overlying sediments are essentially horizontal. The following
sections discuss the geologic units beneath the 300 Area in more detail.

3.1.1 Heolocene Surficial Deposits

Holocene surficial deposits in the vicinity of the 300 Area include
eolian sandy s5ilts and fluvial deposits associated with the Columbia River.
The eolian deposits are in the form of thin {0 to 2 m [0 to 6.8 ft]) sheets
and .thicker (2 to 5 m [6.6 to 16 ft]) dunes. Dunes are especially well -
developed and remain active in the area to the north of the 300 Area. Inside
- the perimeter fence of the 300 Area the eolian deposits are mostly absent or
reduced in thickness as a result of construction activities. Recent fluvial
deposits such as overbank silts and channel deposits of sand and gravel are
found in areas immediately adjacent ta the Columbia River.

3~1
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Figure 3-1. Lacation Map of 300 Area Wells,
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Table 3-1. Characteristics of 300 Area Wells, (3 sheets)

Well Completed | T WL B §/P | Aquifer | WAC ]
ordginal 16 Wells in Groundwater Monitoring Plan (Schalla 1988b) |
699-S19E13 | 11/T1 so st s Jp | o |w |
399-1-6 2/75 22 |3z - laa s T N u
399-1-4 5/50 23 l3s |70 p TV N
399-1-5 | 2/75 23 |35 |45 |s w_ {n |
399-1-1 | 11/48 0 3 s e | N u
399-8-2 5/50 43 |50 72 P T N
399-1-2 | 4/50 25 |42 75 P | N |
399-1-3 | 4750 25 |3 l70 lp  {w N
399-1-7 3/85 25 {37 {10 s Ww: N
398-1-8 ge5 les Jap s s BU [N
399-2-1 11748 18 |34 5 |p lw N
399-3-7 | 1/44 5 |-- |eo p TU N
399-3-10 | 9/78 3 |4 |a |s U | N
Las-'q-l"_ 2451 25 lso  Jso fp - fTu N_
399-4-7 | 1176 21|36 |46 J» {1 N
699-S30E158 | 10/71 s ise (78 s |m N
| Wells Completed in 1986 and 1987 in Response to the Tri-Party Agreement
$309-4-11  [a1/26/88 |55 les |70 sl Y
393-1-9 2712787 170 |10 |irs |s € i |
l39s-1-10a |12/23/86 |23 |31 |38 s it T |
fl3s9-3-11 12086 l2e 35 lar 1s  |m v ¥
333-1-12 1s3m6 - {45 a2 g0 Is 1t y 1
399-1-13A  {11/5/86 |38 |45 |s3 5 TU vz
399-1-14A | 11/14/86 |31 39  [41 |5 TU V2
’Fss-l-ls 11717786 129 |38 44 S T Y
399-1-168 | 12/5/86 32 |29 48 5. BY Y2
“ 399-1-168 | 2/10/87 105 |38 s |s c
¥ 399-1-16c | 1/16/87 167 [40 {178 is | 1u
395-1-178_ [ 11713785 |25 |35 a0 |s BY
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(3 sheets)

S

Table 3-1. Characteristics of 300 Area Wells,
Well {ompleted T | MWL B - $/P | Aquifer WAC
399-1-178 | 12/19/86 100 |33 10 s C
399-1-17¢ | 1/16/87 161 |2 171 |s L i
390-1-188 | 11/12/86 (38 lar  |se s [ew o [v2 |}
399-1-188 | 1/23/87  |109 {43 [119 |5 ¢ Y ﬂ
399-1-18C | 1/6/87 130 |45 j1a0 IS v Y ;
399-1-19  |6/23/86  f-- f33 |- |- |w NL
Miscellaneous Wells - |

399-1-10B [ 10,8/9] 105 |38 115 S BU Y
399-1-128 | 10731791 J9os |38 10 [ BU Y
399-2-2 1073/76 |35 {39 55 |s U N
399-2-3 10/4/76 |45 |40 |ss  |s TU N
399-3-1 10726748 | 20 |40 65 P W N

| 395-3-2 10713747 |40 | 51 75 P TU N
399-3-3  |2/9/48 52|51 &1 P 0 N
399-3-6 8/43 92|49 js5  |® U N_
399-3-8 3/17/70 28 las |48 P T N
399-3-9 |8/ {45 |85 |55 |s U N

| 399-3-11 | 8/17/76 g5, |s3  les |s T N
399-4-3 9s26/76 |38 |3 ss |s U N
399-4-10 gs27/76 |30 |3& |50 S TV N
399-5-1 2719751 123 | sl 58 (P T N
399-6-1 6/2/50 25 |45 lso |p TU N
399-8-1 6/6/50 135 }s2 - e | TU N
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Table 3-1. Characteristics of 300 Area Wells. (3 sheets)

l went Completed | T WL B s/P | Aquifer | WAC
199-8-3 347451 25 - |50 72 p W iN
699-$27-F14 14/15/48 | 45 | &8 1008 1P |TU. N
699-529-E12 | 11/5/71 59 138 79 s TU N

Aquifer = Which aquifer screened or casing perforated in which
aquifer? ' ' : ' g
B = Depth to bottom of screen or perforations in feet.

BU = Bottom of unconfined aguifer.
L = Confined aquifer.
Completed = Completion date. :
, Nl =Carbon steel casing, not perforated or screened, open
at hole bottom. . : . '
: P = Access to aquifer through perforations in casing.
$ = Access to aquifer through well screen.
S/P = Screen or perforations in carbon steel casing?
T = Depth to top of screen or perforations in feet.
~ T4 = Top of unconfined aguifer.
WAC = Well construction complies with WAC 173-1607
WL = Depth 1o water in feet. '
¥/N = Yes/No.
Y1 = Well has a 10-in. carbon steel casing that was left in
hole to 100 ft.
Y2 = Two screens, telescoping screen Teft in hole.
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F1gure 3-2. Generahzed Geologic Column for the
300 Area Hear the Process Trenches.
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3.1.Z Manford Formation

Delaney et al. (1991) discuss three main facies associated with the
Ranford faormation: (1) aravel-dominated facies, {2) sand-dominated facies,
and (3) slackwater deposits composed of interbedded silts and Fine sands.

The Hanford formation in the vicinity of the 300 Area contains twe of the
three facies, (1) first and {2) second. Slackwater deposits composed of
interbedded silts and fine sands, the third facies discussed in Delaney et

al. (1991), are absent, although silts occasionally occur as minor porticns of
the other two facies. The main characteristics of the two facies that
comprise the Hanford formation in the 300 Area are summarized as follows:

1, Gravel-dominated. The gravel-dominated facies generally consists
of granule to boulder gravel with a dominantly sandy matrix.
These sediments display massive and planar te low-angle bedding,
‘and large-scale scour cut-gnd-fill structures {such as channels)
and foreset bedding in outcrops. They are usually matrix poor and
sometimes display open-framework texture. Leaticular sand and
8§11t beds sometime are intercaiated throughoui the facies. Gravel
clasts are predominantly basalt (50-80%). Other clast types
Adnclude Ringold Formation and Plio-Pleistocene unit rip-ups,
coarse-grained plutonic rocks such as granites, and metamorphic
clasts composed of quartzite and gneiss. The gravel-dominated
facies was deposited by relatively high-energy floddwaters within
main channelways associated with Plsistocene cataclysmic flooding.

2. Sand-dominated, The sand-dominated facies is characterized by
fine- to coarse-grained sand and granule gravel displaying plane
 Yamination and cross bedding and sometimes channel-fill sequences.

These sands may contain small pebbles and rip-up clasts in
addition to pebble-gravel interbeds and silty interbeds less than -
1m{3.3 ft.) thick. 7The $il1t content of these sands is variabie,
but where 1t is low, an open framework texture is common. These
sands -are usually composed of predominantly basaltic grains and
are often referred to as black, gray, or sali-and-pepper sands.

. The sand-dominated facies was deposited adjacent to main flood
channelways during the waning stages of cataclysmic flosding or in
areas of reduced velocity as water spread out in more open areas
downsiream of flow restrictions such as canyons or channelways.

The Hanford formation in the vicinity of the 300 APT 1s about 15.2 m
(50 ff) thick and is mosily the gravel-deminated facies. Locally the gravel-
dominated facies can be further divided intc two types, pebble i5 cobble -
graveil and boulder gravel. The pebble to cobble gravel type is the most
abundant Hanford formation sediment in the 300 Area. Except for minor
interbedded strata consisting of boulder-rich deposits and a few sand-rich
torizons {sand-dominated facies}), this sediment type makes up the bulk of the
Hanford formation. The boulder-rich gravels are distinguished from the pebble
to cobble gravels on the basis of increased boulder content. Boulder-rich
gravels contain greater than approximately 25% boulder-sized clasts (>25.6 cm
{>10 in.] diameter). The thickest occurrence of boulder-rich gravels in the
300 Area is found between boreholes 399-1-16ABC and 395-3-9 where up to 18 m
(60 ft) of such strata have been logged. These gravels do not extend west of
bareholes 398-1-17ABC, although they may extend to the southwest. A second
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boulder-rich zone up to' 6 m {20 ft) is Jocated at or nezar the uppermost
portions of the Hanfard formation in the scuthern portion of the 300 Area, and
a third one occurs in the northernmost part of the 300 Area. The first and
second zones may interfinger near wells 398-3-3, 399-2-3, and 399-2-1, but the
third zone appears to be separate from the other boilder-rich zones by pebble
to cobble gravels. '

The sand-dominated facies of the Hanford formation in the 300 Area
consists largely of basaltic coarse-grained sand and granules with an open-
framework texture. Silt conteént is low. Thick occurrences of this facies are
rare in the 300 Area, and the thinner horizons that do cccur are too thin to
be easily shown on the cross sections (Figures 3-4 to 3-6). However, thin
beds of the sand-dominated facies are common and often intercalated with
Tayers in the pebble to cobble gravel of the gravel-dominated facies.

3.1.3 Ringold Formation

: The Ringoid Formation near the 300 APT is about 37 m (120 ft) thick and
contains three of the five Ringold Formation facies. The three atcurring

. Ringold Formation facies are (1} fluvial gravel, (2} overbank deposits, and
{3) lacustrine deposits. These facies ‘are described in detail in Delaney st
al. {1591} and Lindsey (1991). They can be summarized as follows:

1.

3,

Fluvial gravel. {last-supported granule-to-cobble gravel with a
sandy matrix dominates the facies. Intercalated lenses of sand
and mud are common. Clast lithologies are dominated by quartzite
and basalt with subordinate lithologies including silicic plutonic
rock, intermediate to silicic volcanic rocks, gneiss, volcanic

‘breccias, and greenstone. Matrix sand is sublithic, subarkosic,

and arkosic with the feldspars beihg dominated by plagicclase.
Sand beds in the association generally are quartz-felspathic, with
basalt content usually ranging between 5% and 25%. Low=angle to

planar stratification, massive bedding, wide shallow channels, and

large-scale cross bedding are found in outcrops. Compaction and
cementation are highly variable with most cementation consisting
of CaCl; and iron oxides. The association was deposited in a
gravelly fluvial braidplain characterized by wide, shallow,
shifting channels. R

Overbank deposits, This facies dominantly consists of laminated
to massive silt, siity fine-grained sand, and paleospls containing
variable amounts of pedoegenic calcium carhonate, Overbank
deposits occur as thin {<0.5 to 2 m [1.6 to 6.6 ft]) lenticular
interbeds in the fluvial gravel facies and as thick {up to 10 m-
{33 ft]) laterally continuous sequences. These sediments record
deposition in proximal levee toc more distal floodplain conditions..

‘Lacustrine deposits, Plane laminated to massive clay with thin

si1t and 311ty sand interbeds displaying some soft-sediment
deformatian characterize this association. Coarsening upward
sequences tess than 1 to 10 m (3.3 to 33 ft) thick are common.

Strata comprising the association were deposited in a lake under

standing water to deltaic conditions.
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Ringold Formation strata in the 300 Area are generally divided into a
~ Tower, mud-dominated sequence and an upper, gravelly segquence (Figures 3-4 1o
3-6). The lower 17 m {55 Tt} composed of mud is laterally extensive and
consists of Tacustrine deposits overlying overbank deposits. It is correlated
to the lower mud sequence found elsewhere throughout the Pasco Basin mear the
bottom of the Ringold Formation. The gravelly sequence overlying the lower
mud sequence is composed dominantly of the fluvial gravel facies and is .
roughly correlated to Ringold Formation gravel units {B, €, and E) (Delaney et
al. 1991, Lindsey 1991)." Two mud-dominated intervals are found in the upper
grave! seguence in the 300 Area. They 2re discontinuous, pinch put, and are
not found in the immediate vicinity of the 300 APT. However, they do occur teo
zhe west and south and consist dominantly of paleasols typical of overbank
eposits. : _ -

~ There is evidence of erosion and channelization of the top of the
Ringold Formation throughout the 300 Ares (Lindberg and Bond 1979, Schalla et
al. 1988b, and Swanson et al. 1882). These channels cause the upper Ringold
Formation surface (and overlying Hanford gravels) to be lower by approximately
3t0.9m {10 to 30 ft) in the channels. One of these channels may occur in.
the vicinity of wells 299-1-17ABL and 398-1-16ABC as inferred by Lindberg and
Bond {1979). However, waell spacing in the 300 Area is too large to resolve
structural details of these channels (such as size and orientation} on the
Hanford-Ringold Formatien contact.

3.1.4 Saddie Mountains Basalt

Underlying the 52 m {or 170 ft) of Hanford and Ringold formation
sediments is the Saddle Mountains Basalt. The uppermost basalt member of this
formation in the vicinity of the 300 Area is ihe approximately 24 m (80 ft)
thick Ice Harbor Member, which contains three flows that erupted from vents
near lce Harbor Dam east of Pasco, Washington (Helz 1978, Swanson et al. 1979,
~DDE 1988). These basalt flows are typical in that they have rubbly or
scoriacious flow tops and bottoms and relatively demse interiors. Locally,
these flows have an abundant amount of palagonite indicating they were in
contact with wet conditions as they were emplaced. Underlying the Jowest Ice
Harboer Member flow is the Levey interbed, which is one of the intercalated
members of the Eliensburg Formation.. The Levey interbed locally is about 5 m
(or 17 ft} thick and, 1ike other Ellensburg Formation interbeds, consists of a
_mix of volcaniclastic and silisiclastic sediments usually as sands, gravelly
sands, or sandy silts. Underlying the {evey interbed is the Elephant Mountain
Member (two basalt flows) and below that the Rattlesnazke Ridge interbed of the
Ellensburg Formation. - :

"Note: The letters A, B, and C are also used to jdentify muddy units on
the geclogic cross sections (Figures 3-4, 3-5, and 3-6). This is a unigue
usage. The istters A, B, and C after Delaney et al. {1991) and Lindsey (1991)
are in more wigespread use and refer to gravelly units in the Ringold
Formation throughout the Hanford Sita. '
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This section discusses the different aquifers within the suprabasalt
aquifer system (Delaney et al. 1991)., Aquifers below the suprabasalt aquifer
system, &lthough mentioned, are not relevart to this groundwater monitaring
plan and are not discussed in detail. _

3.2.1 Aquifers

Aquifers within the suprabasalt aquifer system are those that are above
the uppermost, regionally extensive, confining layer (Figure 3-7}. In the
300 Area the uppermost, regionally extensive, confining layer {aguitard,
aquiclude) is the lower mud unit of the Ringold Formation. Other mud units
{designated A, B, C on the geologic cross-sections [see Figures 3-4 tgrough
3-6]) exist within the Ringeld Formation, but they sre discontinuous.®

In the 300 Area the muds thail exist above the lower mud unit pinch out
and are not present below the 300 APT. Therzfore, the unconfined aguifer
exiends from the water table (at about 10.1 m [33 ft] below ground surface) to
the top of the Ringold Formatian Tower mud unit. Elsewhere in the 300 Area
where one or more of the upper muds are present, the agquifer(s) between the
partially confining mud units is (are) partia)ly confined. In the tmmediate
vicinity of the 300 APT the unconfined aguifer is ¢omposed of the lowermost
5 m (17 fi) of Henford formation and approximately 20 m (65 ft) of Ringold

dominated facies, and the Rirngold Formation above the lower mud unit is
dominantly the fluvial-gravel facies. :

| (wu>

Aguifers below the Ringold Formation Yower mud unit are completely
confined, These confined aquifers include any coarse-grained Ringold
Formation sediments below the Tower mud unit, high permeability zones within
basalt flows such as rubbly or scoriacious flow tops and bottoms, and

interbeds of the Ellensburg Formation if the permeability is high. These

confined aquifers are intercalated with- and confined by- dense interiors of
the basalt flows. : '

-3.2.2 Agquifer Properties

| The mast recent aquifer tests and laboratory tests of borehole samples
are reported in Swanson et al. 1992. The fo)lowing are pertinent conclusions
of the testing reported in that repor:. : '

+  The best estimate for wnconfined aquifer properties came from
multiple-well analysis of constant discharge tests. Test results
for the uppermost portion of the unconfined aquifer at well

*Note: The letters A, 8, and [ are also used to jdentify gravel units in
the Ringold Formation. The use of the letteérs for muddy units is unique to
the 300 Arza. The letters A, 8, and { after Deleaney et al. (1991) and Lindsey
(1991} are in more widespread use throughoul the Hanford Site for the gravelly
units. ‘ R . '
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Figure 3-7. Generalized Hydrogenlegy Comparison of Geologic and
: Hydrclogic Units in the 300 Area.
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clusters 699-522-E9ABCD and 6€99-527-E9ABCD

(Figure 3-1) were 36 and 49 m/d (120 and 161 ft/d) for
horizontal hydraulic conductivity, 2.1 and 5.5 m/d (7
and 18 ftyd) for vertical hydraulic conductivity, 0.37
and 0.G2 for specific y1e1d and 0.013 and 0.005 for
storativity.

s+ Water Tevels measured at the two sites {clusier wells in lower
-Ringold Formation confined aguifer, lower unconfined aquifer, and
upper unconfined aquifer) show an upward hydraulic gradient,
demonsirating that the this area is probably a discharge arez for
the semiconfined and confined aquxfers below the unconfined
aquifer. (The unconfined aqu1fer, in turn, discharges to the
CoTumbla River.) _

. Barometrlc efficiencies estimated for wells screened at the bottom

of the unconfined aquifer (B wells) are 10% and 18X for the two
cluster sites. For the uppermost confined aguifer (C wells) the
efficiencies are 28% and 22% for the two cluster sites. These
results indicate that the bottom of the unconfined aguifer, and,

- of course, the uppermost confined aquifer in the Ringold
Formation, are at least partially confined in the vicinity of the
699-522-E9 and 699-527-ES well cluster sites. (Because the two
upper mud units in the Ringold Formation are missing in the - .
vicinity of the 300 APT, the bottom of the unconfined aquifer in
the vicinity of the 300 APT may not show the same resuits.)

¢ The specific yield result of §.02 may indicate a semiconfining
condition.

“ e  Laboratory test resulis on split-tube samples yielded vertical
hydraulic conductivities that were at least one order of magnitude
lower than the bast estimated horizental values.

The well clusters used for the aquifer testing reported in Swanson et
{1992) are effectively screened entirely in ihe Ringold Formation because
-the water table is either at or lower than the Ringuld/Hanford formation
contact at those well sites. However, the water table near the 300 APT is
within the Hanford formatien, poss1b3y because of channeling in the top of the
Ringeld Formation.

Table 3-2 shows previeusly collected hydrau11c conductivity data derived
from well pumping tests {Schalla et al, 1988b, Appendix D). These data are
from wells that are closer to the 300 4PT than the wells reported in Swanson
et al. (1992). As expected, hydraulic conductivities at the top of the

unconfined agquifer in wells near the 300 APT are higher. It is suspected that

these higher hydraulic conductivities in the wells closer to the 300 APT are
the result of a greater contribution of groundwater from the Hanford formation
which generally has a higher hydraulic conductivmty than the angold
Formation.

Ty
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Table 3-2. Hydrau11c Conductivities Estimated from Aguifer Tests in Welis
Near the 308 Area Process Trenches (from Schalla et al. 1988b}.

Hﬂl Hydraylic Conductivity - Aguifer
| “mid_{ftjd)
A-Wells - _
309-1-13 3353 | (10,998} | Top of Unconfined"
399-1-18A 15240 {49,987} | Top of Uncanfined
399-1-164 - 152 {499} Top of Unconfined”
. '  B-Mells o '
ﬂf;QB-l—IBB 0.58 {1.90) Bottom of Unconfined
399-1-178 ___l3.86 (12.0) Bottem of Unconfined
1309-1-16B Test #1 [0.61 | (2.00) _ |Bottom of Unconfined
399-1-168 Test #2 | 0.9 (2.98) Bottom of Unconfined
o ' C-Walls :
399-1-18C _ 1.83 {6.00) ﬁppermost Confinad
393-1-17C 79.2 . | (260) Uppermost Confined
f 399-1-18C 2.72 (8.92) | Uppermost Confined
399-1-3 1.83 (6.00) Uppermast Confined

*Top of the unconfined aguifer at this well is within the 10wer-
portion of the Hanford formation.
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-I‘k‘/j:
3.2.3 S&roundwater Flow

_ Groundwater flow direction in the unconfined aquifer near the 300 APT is
predominantly to the east or southeast with slight changes caused by
fluctuations in Columbia River stage. This determination is made from depth-
to-water measurements taken monthly from 33 wells in the 300 Area. Figure 3-8
shows the elevatjon of the water table from September 20 to 21, 1994, during
the low stage period of the Columbia River. Flow direction was to the '
southeast in the immediate vicinity of the 300 APT. Figure 3-9 shows the
elevation of the water table June 22 to 23, 1994, when the river stage was
very near the high for the year. Sometimes a Jocalized flow reversal occurs
when the viver stage is higher than the water level in the unconfined aquifer.
The area involved in these flow reversals depends on the elevation of the high
river stage and #ts duration. On June 22 and 23, 1994, the reversal was only
experienced along the shore of the river and inland in the area of
wells 389-3~12, In the area of the 300 APT the flow direction in the
unconfined aguifer remained mainly toward the southeast, but the southern
pertion of the 300 APT had a wore south to southwesterly flow. However, if
the rise in river stage is nore than 1 m {3.3 fi) for a sufficient duration (a
week or more) the groundwater flow directioen throughout most of the area of
the 300 APT can be to the south or southwest {Schalla et al. 1988b,

Figure 3-12). - :

Previpus estimates ¢f flow direction in the unconfined aguifer near the
300 APT have been based mainly on water table maps. Water tabie maps of the
area of the 300 APT generally show a groundwater meund or southeast-trending o _
lobe due to the discharge of water from the trenches. This mound or 1obe may e
have a significant effect on the direction of groundwater flow in the area, foy
However, as of January 1995, all discharges of water to the 300 APT have Ry
ceased. If the mound or Tobe due to water discharge did indeed affect :
groundwater flow direction while the 300 APT was in operation, then shutting
off the water will have an undetermined effect that will be evident in future
water table maps. :

There is an upward gradient between the uppermost confined aguifer and
the unconfined aquifer. At wells 399-1-17A and 398-1-17C the head difference
is about 11 m (35 ft). This supports the conclusion of Swanson et at. (1982)
that the 300 Area is within 3 discharge arsa for the uppermost confined
aquifer, and that, if communication is established between the confined
aquifer and overlying unconfined aquifer, the flow direction is upward.

The fiow rate in the top of the unconfined aquifer has been reported as
about 10.7 m/d {35 fi/d) near the 300 APT based on a perchloroethylene spiil-
(Cline et al. 1985). The rate of flow can also be estimated roughly by using
the Darcy equation. e _ .

ve & oW

where: . - T

averaga linsar groundwater velocity
hydraulic conductivity -
hydrauli¢c gradient

effective porosity,

- A
e u
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Figure 3-8. 300 Area Water Table Map, September 20-21
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Figure 3-9. 300 Area Water Table Map, June 22-23, 1994, - S
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Schalla et al. (1988b) reported values of hydraulic conductivity for the
uncanfined aguifer in the vicinity of the 300 APT from 150 to 15,000 m/d (500 -
to 50,000 fifd) {Table 3-2). Swanson et a). {19%2) reperted hydraulic _
conductivities for the Ringold Formation as 36 and 49 m/d. (120 and 151 m/d)
for two well sites southwest of the 300 APT. The hydraulic gradient near the
300 APT was 0.0003 for the water table depicted in Figure 3- o
(June 22-23, 1994} and 0.0004 for the water table depicted in Figure 3-8
(September 20-21, 1994). Estimates of effective porosity for the unconfined
aguifer range from 0.10 and 0.30.  Using the above-stated values for input
parameters to the Darcy squation, the range of average linear groundwater
velocity is 0.036 m/d {(0.11 ft/d) to 61.0 m/d {200 f£/d). The large range in
flow velocity values is a result of the large range in values of hydraulic
conductivity reported for the aquifer. If it is assumed that the Hanford.
formaticn is a major contributor to the hydraulic conductivity parameter in
the vicinity of the 300 APT (because of the presence of channels that cause
the water table to be within the Hanford formation), then the average flow
velocity may be closer to the upper portion of the range, which is supported
by the estimate of Cline et al. (198%5). ,

The estimates of groundwater flow rate are based on aguifer conditions
in the vicinity of the 300 APT when at least BOD L/min (215 gal/min) are
discharged.ic the trenches. However, flow rates in the future may be much
lower than those calculated, since wastewater discharges to the trenches have
ceased. After discharges cease, the entire volume of groundwater available in
the unconfined aquifer near the trenches must come through the less permeable
Ringold Fermation sediments upgradient {northwest) of the trenches. Without
the mounding effect due to 300 APT discharge, the water iable gradient may
decrease enough to significantly lower the flow rate {DOE-RL 1895c). Water
table maps constructed in the future, after the local unconfined aguifer has
adjusted to the lack of 300 APT discharges, will be helpful in determining any
significani change in gradient.

3.3 GROUNDWATER CONTAMIMATION HISTORY

3.3.1 Geohydrology and Ground-Water Quality Bensath the 300 Area,
Hanford Site, Washington {Lindberg and Bond 1979)

. The earliest major study of groundwater contamination in the 300 Area is
reported in Lindberg and Bond (1879). In that study, groundwater samples were
collected monthly for one year (during calendar year 1977) from 29 wells in
the iqg ArEa {see figure 3-18). The samples were analyzed for the following
constituents. '
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Radioactive Constituents

Gross alpha
Grass beta
Bamma scan
Uranium
Tritium

Nonradicactive Constituents

Bicarbonate
Carbonate
Calcium
Magnesium
Sodium

Chloride.
Sulfate
Nitrate
Chromium
Copper
Potassium
Flucride
Specific conductivity

The 29 wells in the sampling network at that time were all constructed
of perforated carbon steel casing with dedicated submersible electric pumps.
This well type does not meet current_regulatcry standards (WAC 173-1ED).

Results showed that calcium, magnesium, scdium, bicarbonate and sulfate
were 1ower in concentration near the 300 APT than in background wells
{dilution}. Constituents that were found to be in higher concentrations near _
and downgradient of the 300 APT were gross alpha, uranium, chloride, and : N
nitrate. Presumably, discharges to the trenches were responsible for the ‘

constituents with higher concentrations. o

3,3.2 Perch1orqethy1ene Plume {Cline et al, 1965)

Following two accidental releases of perchloroethylene (PCE} to the
300 APT (454 L [120 gal] on November 4, 1982, and 76 L [20 gal} on July B,
1984), several wells were closely monitored to track the piume. The following
wells showed elevated levels of PCE: 399-1-5, -1-2, -1-3, -2-1, -2-2, -3-1,
-4-7, and -4-10. Peak concentration of PCE (1,840 ppb) was found in
well 399-1-5 about 5 days after the first release. Hovement of the peak

concentration was estimated at 10.7 m/d {35 ft/d) (Clire et al. 1985).

3.3.3 Early Resource Conservation and Recovery Act of 1976 Monitoring
(5challa et al, 1988a and 1888b) .

By 1985, a RCRA interim-status groundwater monitoring program for the
30 APT was in effect. The effort was based on the groundwater monitoring
requirements in 40 CFR 265.90 (EPA 1984), WAC 173-303-400 {Ecology 1986), and
past groundwater monitering conducted in the 300 Area. The well network,

9
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Figure 3-10. Location Map for Wells Used in the Study by
: Lindberg and Bond 1979. _
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which was sampled monthly, consisted of the following 16 wells. Fourteen |
monitored the upper portion of the unconfined aquifer and two (399-1-8 and

—4-1} monitored the base of the unconfined aquifer. The wells are shown on

Figure 3-1):

3989-1-1 399-1-8 399-2-1 39%-4-10
399-1-2 : 399-1-6 395-3-7 399-8-2
395-1-3 399-1-7 - 359-3-10 699-519-E13
39%9-1-4 399-1-8 398-4-1 699-530-E16A

Six of the wells have stainless~steél screens, and the other 10 have
perforated casings (Table 3-1}.

Based on instructions given in Test Nethods for Evaluating Sclid Waste
(EPA 1988) and information provided by the facility manager concerning the
composition of the wastes, the constitvents listed in Table 3-3 were analyzed
in the groundwater samples cotlected from the 16 welis. The U.S Environmental
Protection Agency (EPA) guidance suggested that analyses should be conducted
for the Primary Drinking Water Standards (DWS) and for specific dangerous
waste constituents known to have been discharged to the unit. Additional
parameters, such as the contamination indicator parameters that are required
for a detection-level program {but not necessary for an alternate.or
assessment-level program), were added to provide consistency with other
interim-status programs. In addition, samples from two wells sampled
guarterly were also being analyzed for some additional parameters, including
the dangerous waste constituents in WAC 173-303-8905 {(Ecology 1986). These
additional analyses {Table 3-4) provided information needed for the permitting
process and to further ensure that potential contaminants are noi being

- overlooked. The two wells chosen for the extra analyses included one

upgradient well (699-519-E13} and one downgradient (389-1-3).

The dangerous waste constituents 1ist in WAC 173-303-8905 is very
similar to the Appendix 1X 1ist of 40 CFR 254, Subpart F. However, there are

‘some differences. Those constituents in Appendix IX that are not in

WAC 173-303-9905 are listed in Table 3-6. A1l of the constituents listed in
Table 3-5 were analyzed later in all 1l of the wells of the current 300 APT
program.

Results of the early analyses under the interim-status program are
documented in Schaila et al. (1988a, Tables 6 and 7) and Schalla et al.
(1988b). Schalla et al. (1988a), Table &, (Summary of Constituents Sampled

to Date) shows that the herbicides and pesticides on the Interim Primary DWS

Yist were never reported above detection limits nar were the phenols in the
1ist of water quality parameters. Yery few of the constituents in the site-
specific 115t and almost none of the additional constituents sampled as part
of the WAC 173-303-9905 list were detected. Several other canstituents have
only been reported above detection limits sporadically. Among those
constituents that are regultarly reported as being above the detection 1imit.
are gross alpha, gross beta, barium, nitrate, sodium, iron, sulfate, chloride,
copper, ammonfium, vanadium, potassium, chloroform, and methylchloride.

Schalla et al. (19882), Table 7, {Analytical Data, June 1988-May 1986),

compiles the results for those constituenis that had at least one value
reported above detection 1imits. Gross alpha and beta both exceeded their
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halogen

SN-846, #9020

Table 3-3. Standard List of Analyses for the 300 Area Network
. {from Schalla et al. 1988a}. ({3 sheets) :

Constituent Collection® and - Method® BetectiondLimit,

. Preservation : ppb™ -
Barium P, HNO, to pH <2 | SW-B46, #6010 6
Cadmium ' 2
Chrom$um 10
Silver 10
Sodium 100
Nickel 10
Copper 10
Aluminum 1 150
Manganese 5
Iron 50
Caicium 50
Zinc 5
Arsenic P, HN(, to pH<2 SW-846, #7060 5
Mercury P, HNO, to pH<2? SW-B45, #7470 0.1
Selenium - P, HNO, to pH«<2 Sw-Bi6, #7740 5
Lead P, HHO, to pH<?2 SW-846, #7421 -5
Nitrate P, None 70-1¢%f 500
Sulfate 50D
Fluoride 500
Chioride 500
Cyanide P, NaOH to pH>12 | SW-845, #9010 10

' acetate + NaQH to '

pH>¢ ‘ :
Radium P, HNO, to pH<2 EPA Method #303.0 | 1 pCi/L
Gross alpha P, HNO; to ph<2 EPA Method 4 pCist
680/4-75-001
Gross beta P, HNG, to pH<Z EPA Method 8 pCisL
580 /4-75-001

Natural uranium® P, HNO, to pH«? 20-y-03" 4 pCi/L
Strontium-90° P, HNO, to pH<z | 20-Sr-02° 5 pCi/L
Samma scan® P, BNG, to pH<z | 30-G5 & 40-07" 20 pCi/L (Cs)
Total organic G, No headspace 100

Total organic
carben

G, K80, to ph<i

| Std. Methods #505

1,000
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Table 3-3. Standard List of Analyses for the 300 Area Network

from Schalla et al. 199%8a). {3 sheets)

~ Constituent Collection® and Method® Detection Limit,
- Preservation ppb®
Ammonium faon &, M50, to pHe2 | Std. Methods 50
#4117 A-t .
Hydrazine &, None 76-DAT®* 3,000
Endrin _ &, None SW-B45, #8080 1
Methoxychlor 1
Toxaphene 1
Lindane 1
{4 isomars)
2,4-D : &, Mone SW-846, #8150 1
2.4,5-TP silvex _ 1
1,1,1- G, No headspace SW-B4s, #8240 10
trichloroethana ' _
Perchloroethylene 13
Chioroform 19
Methylene. 10
chloride
1|1’2- ]0
trichloroethane
1,1,2- 10
trichioroethylene
Methylethyl 10
ketone ‘
Coliform bacteria | P, None Std. Methods 2.2 PN
' #9084 _
Temperature Field measurement 0.1°C
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Table 3-3. Standard List of Ana1ysé§ for the 300 Area Ketwork
(from'Scha1¥a et al, 1988Ba). (3 shests) '

constituent Collection® %pd Method® - | Detection Limit,
Preservation - g ppb®

specific | Field measurement | 1 ymho
conductance ' : .

pH L Field measurement $.01 pH umit

;P = plastic, 6 = glass.
A1l samples cooled to 4°C upon collection. '
*Constituenis grouped together within brackets are analyzed by the
Same m%;hod; ' o _ : :
etection 1imit units except where indicated.
*In-house analytical method (PNL).
~"IC = ion chromatography.
"Analyzed quarterly on seiected wells.
"From US Testing Company Procedure Manual, UST-RD-PM-3-80
"Analyzed on guarterly basis only. '
JMPN- = most probable number,
DAl = direct aqueous injection.
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Table 3-4. Additional Analytical Parameters

(modified from Schalla et al. 198Ba}, (3 sheets)
Constituent tallection® and Kethod® Detection
Preservation Linit, ppb?.

1 Beryilium P, HNO; to pHe2 SW-B46, #6010 5
Osmium _ _ 300

.§ Strontium 300
Antimony 100
Vanadium 5
Potassium . _ 100
Thalltium P, HNG, to pH<2 SW-646, #7840 200
Thiourea £, None SW-846, #8330 200
1-acetyl-2-thiourea . {modified} 200
1-{o-chlorophenyl) 200

thiourea . ' '

Diethylstilbesterol 200
Ethylenathiourea 200
1-naphthyl~2-thiourea 200
N-phenylthiourea | 200
Doh G, MHone SK-848, #8180 1
DDE ' 1
poT 1
Heptachlor 1
Heptachlor epoxide 1
Dieldrin 1
Aldrin 1
Chlordane 1
Endosulifan I 1
Endosulfan II 1
{hlorobenzilate 100
2,4,5-T G, None SW-B45, #8150 1
Perchlorate P, None 70-1¢%f 1,000
Phogphate ' 1,000
Carbophenothion . G, None SW-846, #8140 2
Tetraethylpyrophosphate : 100
Disolfoton 2
Dimethoate 5
Methyl parathion 2
Parathion : Z
Citrus red #2 g, None ADAT, #34.0158 |{ 1,000
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Table 3-4. Additignal Anaiytical Parameters
(modified from Schalla et al. 1968a). (3 sheets)

Constituent Collection® and Method® Detection
_ Preservation® Limit, ppbll

Paraldehyde G, None DaI*-® 13,000
Cyanogen bromide /3,000
cyanogen chloride ' ] 3,000
acrylamide : : ' 3,000
AllyTl alcohol 3,000
Chloral : {3,000
Chloroacetaldehyde | 13,000
3-chloropropionitrile ' 3,000
Cyanogen : 3,000
Bichloropropanol : 3,000
Ethy] carbamate ' 3,000
Ethy} cyanide 3,000
Ethylene oxide _ ' 3,000
Fluorpoacetic acid i 3,000
Glycidylaldehyde : 13,000
Isobutyl alcohal - , _ 3,000
Methyl hydrazine _ 3,000
n-propylamine 3,000
2=propyn-1-ai _ : 3,009
1,1-dimethyl hydrazine : 3,000

1 1,2-dimethy] hydrazine : 3,000
Acetronitrile ) . 3,080
Tetrachloromethane G, None SW-848, #8240 1o
lylene-o,p 10
Kylene-m 10
Formaldehyde , 500

{ Additional volatiles 10
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Table 3-4.

‘  Additional Analytical Parameters
{medified from Schalla et al. 1988a). (3 sheets)

Constituent Collection® and Method® Detection
Preservation® Limit, ppb?
Hexachlorophene G, Rona SW-B4G, #8270 10
Naphthalene : 10
Phenol 10
Kerosene 10 ppm
Hexachlorobenzene 10
Pentachiorobenzene 10
1,2-dichlorobenzene 10
1,3-dichlorobenzene 10
1, 4~dich10rubenzene 10
1,2,3-trichlorobenzene 10
1,3,5-trichlorobenzens 16
],Z,3.4-tetrachinrobenzene 10
1,2,3,5-tetrachlorobenzene 10
1,2,4,5-tetrachlorobenzens 1o
Additional semi-volatiles S 10
Ethylene glycol G, None GC/FID™" 10 ppm

' ‘P = plastic, & = glass. '
®A11 sampies cocled to 4°C upon co119ctlon

tconstituents grouped together within brackels are anlyzed by the same

mathod
e

‘In—house analytical method (PNL}
1€ = jon chromatography.

DAl = direct agueous inJection
"GC/FID = gas chrematography;flame ionization detector.
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tection 1imit units except where indicated,

T,

RN




WHC-SD-EN-AP-1B5, Rev. O

screening Timit for Interim Primary DWS. Gross alpha and uranium are closely
correlated (Schalla et 2l. 1988b). However, subtraction of uranium from gross
alpha would probably bring gross alphz to below the "adjusted " gross alpha
1imit (15 pCifL). Chromium, mercury, seienium, and fluoride wevre reporied as
being above Interim Primary DWS at least once.

3.3.4 Recent Resource Conservation and Recovery Act of 1976
Groundwater Monitoring _ :

In 1386 and 1987, 18 new wells (Figure 3-11} wers jnstalled to enhance
the understanding of hydrogeology at the 300 APT and to help characterize the
direction and extent of contamination in Hanford and Ringold Formation
sediments. The new wells, which were designed to meet WAL 173-160 standards,
included three well clusters {398-1-16ABC, 398-1-17ABC, and 3%9-1-18ABC) and
pight single wells. £ach well cluster included one well in the upper portion
of the unconfined aquifer ("A" well), one well at the bottom of the unconfined
aguifer {("B" well), and one well in the uppermost confined aguifer below the
Ringold Formation lower wud unit ("C" weil)}. Total number of wells in the
network temporarily rose to 34 (16 original plus 1B new wells). The samples
from the network of 34 monitoring wells were analyzed for a 1ist of
constituents, which included the 1ist of dangerous waste constituents in
WAL 173-303-9905 .(PNL 1988). Later some wells were dropped because they did
not maet WAC 173-160 standards. However, other wells {e.g., 3995-2-1 and
399-3-10) were added even though they did not meet WAC 173-160 standards.
They were added because they were in good positions te intercept contaminants
flowing southeast from the 300 APT that had passed wells closer to the
trenches. Wells added that did not conform to WAC 173-180 standards provided
data for information and supplementary purposes only, Important RCRA unit
decisions could not be made based on data from wells that did not meet the
WAC 173-160 standards. ‘ :

Since 1989, wells were periodically dropped from the network and the
sampling schedule was changed from monthiy %o quarterly and eventually to
semiannually. These changes were made because data quality objectives (DQO)
in the groundwater monitaring plan {Schalla et 3l. 198Ba) regarding
hydrogeology and contamination were satisfied, the ERA in 1991 significantly
reduced contamination in the trenches, and fewer wells sampled less frequently
would stil] provide adequate groundwater monitoring. Currently the well
network has been reduced to 11 wells sampied semiannually (Figure 3-12).

Table 3-5 lists the 11 wells, the aguifers screened, sampling frequency,

frequency of water level measurements, and compliance with WAC 172-160

- standards. Tabie 3-7 Tists the contaminant constituents analyzed in the

current moritoring well network and the freguency of the sampling. One well

(399-1-17A) is sti1l sampled quarierly in order to comply with regulatory -

requirements for quarterly sampling for sites under groundwater gquality .

. assessment programs and to provide a rapid detection or early warning for any
new contaminants inadvertently discharged to the 300 APT prior to January 1395

when 1ines to the trenches were "blanked® off. .

3-31



WHC-SD-EN-AP-185, Rev. O

Figure 3~11. Locations of Monitoring ells Added to the
Network in 1986 and 1987. :
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Table 3-6. Appendix IX Congtituents Not in

WAC 173-303-9905 List. (3 sheets)

SW-B46 Method®

l ~ Appendix IX Constituent

Acenaphthalens 8270 B
Acenaphthylene 8270 l-
Acetone 8239 '
'ﬁ}lyi chloride 8240
Aniline 8270
Bnthracene 8270
Antimeny 6010
Aramite 8270
Benzofk}fiuorianthene B270
Benzo[ghilperviene B270
Benzyl alcohol B21D
alpha-BHC 808D
beta-BHC 8080
delta-BHC 8080

[ _garma-BHC; Lindane 8080
Bis{2-chloro-1-methyl-ethyl)} ether; 8270
2,2'-Dichlorodiiscpropyl ether
Bromodichioromethane ' 8240
4-£hlurnphenylgphényl 8270
Chloroprene 8240 i
Cobalt 6010
Copper 6010
Dibenzofuran. 8270
Dibromochloromethane; 8240
Chlorodibromemethane ‘
1,2-Dibrome-3-chloro-prepane; DBLP B240
p-(Dimethylaming) azobenzens 8270
Dinoseb; DNBP; 2-sec-Butyl-4,6- 8270
dinitrophenpl
Ethylbenzene 8240
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Table 3-6. Appendix IX Constituents Not in

———

WAC 173-303-3905 Lfst.f=z3 sheets)

Appendix IX Constituent

SW-B846 Method”

|1

Fluoysne 8270
Isodrin 8270
Isophorone - - 8270
Methoxychlor 8270
Methylene bromide; Dibromomethane 824D
Methylene ch1bride; Dichloromethane . 2240
2-Methylnaphthalene 8270
4-Methyl-2-pentancne; Methyl 8240
isobutyl ketone - :

O«throani]ine 8270
m=-Nitroaniiine 8270
Nitrobenzene 8270
p-Nitropheno] 8270
N—Nitrosndiphény1amine 8270 4
N-Nitrosodipropylamine; ‘8270
Di-n-propylnitrosamine '
Phenanthrene 8270
Pyrene 8270
Safrole 8270
Stvrene 8240
Sulfide 9030
Tin 6010
Vanadium 6010

. 3-36
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Table 3-6. Appendix IX Congtituents Not in
WAC 173-303-890F List. (3 sheeis)

Appendix IX Constituent _ SW-848 Method” !
¥inyl acetate ' 8240 u
Xylene - 8240 “
Zinc g 6010 |

"Constituents listed here were analyzed in all 11 wells of the
300 APT {Figure 3-12} by the methods listed.

“sW-845 Mathods.

5010 -~ ICP Metals (see Table 4-1, this dccument)

8240 - Volatile Organic Ana1ysis (Gas Chromatograph since 1994 Gas’
Chromatograph/Mass Spectrometer before 1994 - See Table 4-4, this document).

B270 - Semi-Voiatile Organic Analysis {Analyzed in all e1even 300 APT
wells during the period 5788-5/50).

8080 - Pesticides {see Table 4-1, this document}. '

9030 - Sulfide {Analyzed in all II 300 APT wells 2{8? 5[90)
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Table 3-7. Constituents Analyzed in the Current Monitoring Well Network.

Semiannua) Schedule - A1) 11 300.APT Hetwork Wells

Alkalinity
gross Alpha
Gross Beta
Urantum
Coliform '

Specific Conductance (Lab) _

ICP Metals (including arsenic, selenium, and Tead
ICP Metals {including arsenic, -selsnium; and Tead
Mercury - unfiltersd
Mercury - filtered
pH (Lab}

Radium

Tac

T0X

Tritium

Volatile Drganics Analysis {GC}

Quarterly Schedule - Well I-17C Onlv

Anicns
specific Conductance (Lab)
Gamma Scan . :

pH (Lab) '
Strontium-9Q

TOX

TDC

isotopic Uranium

Uranium .

yolatile Organics Analysis (GC)
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Resuits of groundwater sampling and analysis since Schalla et al.
{1988a; 19E8h) are reported gquarterly {data only) and annually (including
interpretations) as RCRA reports by the Westinghouse Hanford Company (WHC)
Groundwater Management Group for the U.S. Department of Energy (DOE).

The following is a summary of results since ISB7.

Only chromjum, lead, selenium, lindane, and gross alpha have values
Targer than the maximum contaminant levels (MCLs). Chromium exceedances
{Appendix C) may be the result of an excessive amount of suspended particles
{turbidity) in groundwater samples because the exceedances are associated
with unfiltered samples. Lead exceedznces occurred prior to the ERA (1991) in
two wells that did noi meet WAC 173-160 standards for construction. Since the
ERA, lead concentrations have been below the MCL of 50 pg/L. Exceedances of -
selenium and 1indane may actually be analytical problems due to detection
Timits that are higher than respective MCls. Other constituents of interest
such 2s gamma-emitting radionuciides and strontium-90, copper, suifate, zinc,
chioride, and silver were all below the Primary and Secondary DWS or the
4 mrem/yr equivalent concentration for radionuclides {Appendix C). ({Eross
alpha and uranium are discussed later). :

Volatile Organic Analysis (VOAs) results indicate that several

constituents are detected in downgradient wells of the 300 APT well neiwork.
- The detected VOA constituents include PCE, tnluene, xylene, benzene, TCE,
chloreform, ethylbenzene, and cis-DCE {Appendix {}. However, only TCE and
cis-DCE are consistently above the DWS of & and 70 ug/L, respectively. The
well showing the exceedances of TCE and ¢is-DCE is 399-1-16B, which 15 a
-downgradient well screensd at the botiom of the unconfined aguifer

{Figures 3-13 and 3-14).

. Concentrations of iron and manganese in filtered samples are
consiztently higher than DWS for two wells, iron in well 399-1-17B and
manganese in well 399-1-16B and 399-1-17B {Appendix {}. Both wells are
screened at the bottom of the unconfined aquifer. These results may be dus te
reducing conditions and the effect on well structures such as stainless steel
casing and the effects of drilling., A similar relationship between sampling
depth and concentration profiles for redox-sensitive species has been
documented in Johnsen et al. (1994).

Uranium continues to be detected in several wells in the vicinity of the
300 APT and is correlated with gross alpha {Schalla et al. 1988p, Sectien 7.2;
Appendix €; Figure 3-15)., The 1991 ERA reduced the concentrations of gross
alpha and uranium {Appendix C} significanily in wells downgradient of the
360 APT. Currently, uranium concentrations at wells 399-1-17A and 399-1-10A
are above the EPA {proposed} guidance value of 20 ug/L for tetal uranium {EPA
1891}, The MEL for gross alpha is based on the exclusien of the uranium
component, which is referred to as "adjusted" gross alpha. In a few cases,
the adjusted gross alpha concentrations have exceedad the 15 pCi/L {adjusted)
gross alpha standard (EPA 1991; 40 CFR 141.15). However, on the average, the
standard is not exceeded in any of the downgradient wells. The occasional
exceedances of the adjusted gross alpha standard are attributed to random
fluctuations in the measurement of gross alpha and uranium, and/or perhaps due
ito the presence of some residual radon decay products. Specific isotepic
- analyses {e.g., plutonium-238, 239, 240 and asmericium-241) would be needed fo
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Figure 3-13. Trichlorpethene Plume. e
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Figure 3-14. (15 1,2-Dichloroethene Plume.
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Figure 3-15. Uranfum Plume.
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rule out the presence of other alpha emitters in groundwater at this site
since they have not been previausly excluded on the basis of direct
measurements in groundwater at the 300 APT. However, based om soil column
analytical results (DOE-RL 19952, Appendix 70) and the expected chemical
behavior of plutonium and americium, it is highly unlikely that transuranics
ars present in groundwater beneath the 300 APT.

3.4 CONCEPTUAL MODEL FOR LOCALIZED *DEEP" AQUIFER OLCURRENCE OF
CHLORINATED HYDROCARBORS C

A conceptual model is needed to expltain the persistent occurrence of TCE
and related degradation products in one downgradient well completed at the
tottom of the unconfined aguifer {-16B} (Figures 3-13 and 3-14). One possible
explanation is that a liguid phase of PCE (density 1.5 g/ml) settled to the
bottom of the aquifer beneath the 300 APT. Slow dissolution and microbial
degradation of the free phase would then provide a long-term source of PCE and
degradation products (TCE and DCE) to the deeper zone of the unconfined
aguifer. Since well -16B is downgradient from the irenches, this well would
be in the contaminant piume from such a source., If this explanation is
carrect, it should be consistent with the hydrogeciogy and hydraulic setting
previously discussed. _ :

For example, the Darcy velocity, see Equation (1), is 0.0016 m/d using
an average hydraulic conductivity of 1.4 m/d for the bottom of the unconfined
-aquifer at 300 APT (Tabie 3-2}, an average gradient of 0.00035, and an_ '

effective porosity of 9.3. The observation well is over 300 m (984 ft)
downgradient from the trench, suggesting a travel time of greater than

500 years. Since the recorded spills occurred in 1987 and 1984, the computed
travel time is inconsistent with this conceptual model. It is also noteworihy
that PCE and degradation products were detected shortly after well ~16B was
installed 1n 18B7 (Appendix C}.

Thus, it seems unlikely that the observed chlorinated hydrocarbons in
-16B are related to the recorded spilis in 1882 and 1984. One alternative
possibility is thai, during the early years of operations, undocumented ground
disposal occurred in the upgradient vicinity of the well. Since this is
currently the only well with a persistent cccurrence of significant
concentr;tiuns of chlorinated hydrocarbons, a lacal source near the well is
suggasted. ’

Additional field work would be needed to investigatz the possibility of
s0il dump sites near well -16B and or tg distinguish among other passible
alternatives. These possibilities should be considered if the groundwatsr MCL
gxceedances for TCE and related degradation progucts persist. _
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4.0 GROUNDWATER WONITORING PROGRAN

Chapter 4.0 describes the groundwater monitoring activities to be
conducted at the 300 APT during the compliance period {including the clssure
period} for this unit. The groundwater monitoring program is designed. :
to {1) protect human health and the environment; {2} comply with the intent of
Final status groundwater monitoring requirements of WAC 173-303-645
(Ecology 1986) and 40 CFR 264 Subpart F; and {3) conduct groundwater
investigations or remediation, should it become necessary, in a technically
sound and cost effective manner. :

Three Jevels of groundwater monitoring programs are identified under
final status requlations: (1} detection monitoring, {2} compliance
menitoring, and (3) corrective actien {Figure 4-1). Each monitoring program
is briefly described below. :

Detection leve] monitoring program. Indicator parameter data (e.g., pH,
petific conductance, T0C, TOX, or heavy metals, waste constituents, or
reaction products) from downgradient compliance point wells are compared with
background wells data semiannually to determine if the unit is impacting the
groundwater gquality, _ ' _

Compliance level monitoring program. If groundwater sampling during the

detection level monitoring program reveals a statistically significant
increase (or pH decrease) over upgradient background concentrations for
groundwater, a compliance level monitoring program s established.

The monitoring objective is to determine whether groundwater concentration
timits have been exceeded at the downgradient {(compliance) welis.

Corrgctive action level monitoring program. If the referenced
concentration 1imit(s) for a given groundwater parameter or parameters are
significantly exceeded during compliance monitoring, a corrective action level
monitoring program will be developed and implemented to protect human health
and the environment. :

4.1 OBJECTIVES OF GROUNDWATER MOMITORING PROGRAM

The 300 APT groundwater monitering program bypassed the detection-level
stage and went directly into a RCRA interim-status (assessment) Jeve) program
in June 1985. The detection-level monitoring program was bypassed because
groundwater was already known fo be contaminated. Monitering wells were
constructed in response to a {onsent Agreement and Compliance Order issued
Jointly by Ecology and the EPA {Ecology and EPA 1986).

The 300 APT is scheduled to be included the final-status RCRA Permit as a
TSD unit undergoing closure through the permit modification process in
September 1995. The groundwater near the 300 APT needs to be monitored under
a final status program that is comparable or equivalent to the assessment
Tevel initiated under the interim status. Hence, a compliance monitoring
program is proposed for the 300 APT. The proposed compl iance monitoring
program will (1) obtain samples that are representative of existing
groundwater conditions; (2) identity key monitering constituents that are
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Figure 4-1. A Statistical Parspective of the Sequence of Groundwater
Monitoring Requirements Under the Resource Lonservation
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attributable to past operations of the 300 APT; (3) determine applicable
groundwater concentration limits {=.g., risk-based maximum concentration
Timits); and (4) determine whether referenced groundwater concentration
1imit{s) for a given parameter or parameters are exceeded. A DQD process is
- used to guide the groundwater momitoring activities to be conducted for the

300 APT. The primary purpose of the DG process is to ensure that the type,
" quantity, and quality of groundwatar monitoring data used in the decision~
making process are appropriate for their. intended applications. Details
concerning the DQD process can be found in £PA {1923).

4.2 DANGEROUS WASTE CONSTITUENTS

Section 4.2 identifies constituents that are attributable to past
operations of the 300 APT. Groundwater chemistry samples are collected
-quarterly from well 399-1-17A to provide near-trench monitoring of
contaminants.. A1l other welis in the monitoring network are sampled
semiannually. Menitaring results have been reported in the RCRA gquarterly and
annual reports. Since 1987, a very large amount of hydrogenlogic and
contaminant data have been collected from the 300 APT wells. Consequently,
the rate, extsnt, and concentrations of groundwater contaminants originating
from the 300 APT are well understood {WHC 1990). Furthermore, an ERA was
initiated in July 1991. The ERA removed a layer of contaminated sediments
containing uranium, copper, chromium, and silver. In January 1995, the
. 300 APT was permanently isolated from the process sewer (its only source of
_ eff;uent), therefore eliminating the trenches as a source of groundwater
recharge. ' _

Groundwater monitoring resultis are available from the Hanford
Environmental Information System (HEIS) and the Geosciences Data Analysis
ToolKit (GeoDAT). The following are considered when deriving a constituent
" list appropriate for the 300 APT:

Inventory/process krowladge
Driving force .

Contaminant mobility
Preferential pathways
Monitoring abjeciives
Detection history at the unit.

a # 8 & & 4

_ "Per WAC 173-303-645 and 40 CFR 264, Subpart F, groundwater concentration
Timits wust be established in the faciiity pevmit (by the regulators). These
limits are not to be exceeded. These concentration limits may be different

than the risk-based groundwater clieanup standards as required by the Method C
© {industrial scenario) of the Model Toxics Contrnl Act, WAC 173-348-720(4).

Table 4-1 summarizes the status of 14 constituents where groundwater
%nggenggation 1imits have been established (ses WAC 173-303-645({5)(a),

able 1). ' o

Only chromium, Tead, selenium, and Yindane have values larger than the
MCLs given in WAC 173-303-645(5){a}, Table 1. Chromium exceedances were
isolated events that were probably caused by suspended particulate in the
unfiltered samples. Lead exceedances were cgbserved, prior to the 1991 ERA, in
two non-RCRA wells. After the ERA, Jead concentrations have beep below the

4-3
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Table §-1. Status'of‘Honitoring Results for Constituents in the
300 Area Process Trenches for Groundwater Protection. :
i . "
Constituent® MCL MCL - | Exceed Concentration Range’
— L jggéé;==_jY/H? (sg/t) ek
Arsenic 0.05 50 N |<0.64 - 6.7 (unfiltered)
: ' - _1 <0.64 - 6.2 (filtered)
Barium 1.0 | 1,000 N ] <2.0 - 70 {unfiltered) ﬂ!
: _ <2.0 - 70 (filterad)
Cadmium p.01¢ 10° ¥ [ <10 (unfiltered)
o 1 <10 (filtered)
Chromium 0.05¢ 50° Y 4 occurrences observed in
unfiltered samples from
wells 3-1-12 {150 ppb},
3-1-16A (147 ppb),
3-1-17A {140 ppb),
\ | 3-1-18A {120 ppb).
Lead 0.05 50 Y 2 occurrences (in 1985)
| observed in unfiltered
samples from non-RCRA
standards wells 3-2-1 (5§
and 58 ppb) and 3-3-19 Py
{77.5 and 73.5 ppb), : )
| Mercury 0.002 2 N <0.2 {unfiltered) et
_ <0.2 (filtered)
Selenium 0.01 18 ¥ | <20 (unfiltered)
<10 {filterad) I
Silver 0.05 50 N <20 {unfiltered)
' : <20 (filtered)
Endrin 0.0002 0.2 ¥ Ll (an samples)
Lindane 0.004 4 i <0.05 {all samples)
Methaxychior 0.1 100 N 1<2 (all samples)
Toxaphene 0.005 5 N <2 {all samples)
2,4-D 0.1 100 N | <10 (a1l sampies}
254.5-TP silvex 0.01 10 N ) <2 (al7 samples}

MCL = maximum contaminant jevel. Y/N = ygs/na.

from WAC 173-303-645 {(5)(a).

°from results analyzed by DataChem Laburatories (after 12/31791).

“MCLs for chromium and cadmium have been revised to 0.1 mg/L {100 ug/L)
and to 0.005 mg/L (5 wgsL), respectively, per 40 LFR 141.82 (b)(5},
effective 7/30/92. . . _ '

%11 samples were essentially not detected (exceedances due to detection
limits larger than required MCLs}. ' ‘ -

4-4 . et
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MCL of 50 ug/L. A1l samples analyzed for cadmium, selenium, and lindane were
essentially non-detects and the exceedances were caused by detection Vimiis
that were higher than the respective MCLs. Other constituents of interest
{e.g., copper, sulfate, zinc, chloride, silver, gamma-emitting radionuclides,
and strontium=-90) were al} below the Primary and Secondary DWS or the

& mrem/yr equivalent concentrations for radionuclides {see Tables 4-2 and
4-3). Gross alpha and uranium exceedances were observed in all wells in the
“monitoring network except for wells 3-1-14A, 3-1-18B, 3-1-17B, and 3-1-1BA.
Gross beta exceadances were observed in wells 3-1-10A, 3-1-11, and 3-1-16A.

In general, the excess beta can be accounted for by the beta decays associated
with the uranium-238 present in the groundwater samples from the 300 APT wells
that exhibit grass beta levels »50 pli/L. ‘

An evaluation of VOA results revealed that detected analytes include
PCE, toluene, xylene, benzene, TCE, chloroform, athylbenzene, and cis-DCE (see
Table 4-4). Only TCE and DCE have been observed in well 3-1-168 consistently
above the DWS of 5 and 70 wgfL, respectively. Unplanned releases (iweo spills)
of PCE occurred in 1982 and 1984, . '

Concentrations of iron and manganese -n filtered samples are
consistently higher than the respective DS in two wells {3-1-17B for iron,
3-1-168 and 3-1-17B for manganese) of the 300 APT network (see Table 4-3).
These two wells were completed at the bottom of the unconfined aguifer. The
elevated iron and manganese concentrations observed in the "deep” unconfined
aquifer are probably influenced by chemical reducing conditions (i.e., the
absence of oxygen and negative oxidation-reduction petentials). A similar
relationship between sampling depth and cencentration profiles for redox
sensitive species has been documented in WHC (Johnson et al. 1994)., A limited
follow-up geochemical investigation is needad. Measurements of Eh {redox
potential) and dissoived oxygen should be determined for these two wells to
confirm that the hypothesized reducing conditions exist at these wells.
Metals (iron and manganese) will be added te the 1ist of monitoring
constituents if it can be demonsirated that the elevated concentrations are
caused by other than chemical) reducing conditionms.

: Uranium was the most significant and widespread groundwater contaminant
vesulting from past operations of the 300 APT. The mitigating action of the
ERA reduced uranium concentrations in well 3-1-17A significantly. Currently,
uranium concentrations at wells 3-1-17A and 3-1-10A have remained above the
EPA proposed quidance value of 20 wg/L for =otal uranium {EPA 1991). However,
"the EPA propesed standard of 20 ug/L applies to community and nontransient,
noncommenity water systems. This may be ul<ra conservative for the 300 APT.

Based on the above consideraticns, the following constituents are
praposed for the initial monitoring program to comply with WAC 173-303-645(4).
The Tist will be reassessed periodically amd revised should there be a need to
update the monitoring Tist.

4-5
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Table 4-2. Status of Monitoring Results for Other Hazardous Chemica1
Constituants in the 300 Area Process Trenches for

Groundwater Protection.

Constituent® MCL . MCL Exceed ‘Concentraticn Rangéb
; {mg/L} {ug/L) lVIﬂ) (ug/L)
Copper 1.0 1,000 N <2.0 - 20.0 (unfiltered)
. 1<2.6 - 20.0 (filtered)
Iron 0.3 300 ¥ 3-1-17B (320 - 450}, i
‘ filtered samples
Manganese 605 | &80 - Y  13-1-16B (67 - 74), in
! ' L : filtered samples
3-1-178 {67 - B3}, 1in
filtered samp1es
Sulfate 250 | 250,000 N (11,000 - 53,000}
1 Total Dissolved 500 500,000 N {221,000 - 248,000}, TDS .
. Solids (TDS)- ‘ ' : data in well 3-1-10A only
Zinc - 5,000 | N <3.44 - 24.0 {unfilterad)
_ _ <3.44 - 23.0 ;fiItergd}
Chigride 250 250,000 N {4,600 ~ 150 000}
MCL = maximum contam1nant level.” Y/N = yes/no.

'from 40 CFR 143.3 Secondary Maximum Cuntaminant Levels.
bfyom resu]ts analyzed by DataChem Laburatories {after 12/31/91).
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Table 4-3. Status of Monitoring Results for Radiclogical Constituents
in the 30D Area Process Trenches for Groundwater Protection. —
Constituent | ®cL | WMCL | Exceed Concentration Range® T
{pCi/L) ; ' i -
Gross Alpha 18 Y. exceedance observed in
: 1 211 wells except for in
wells 3-1-144, 3-1-16B,
3-1-17B, and 3-1-18A
Uranium 20° Y exceedance observed in
211 wells except for inm
wells 3-1-14A, 3-1-1€B,
_ : 3-1-17B, and 3-1-18A
Gross Beta 50 ¥ exceedance observed in
' wells 2-1-10A {13.6 -
68), 3-1-11 (6.51 ~ 63),.
_ and 3-1-164 (20 - 8B}
Sr-90 8 essentially all ND
Tc-98 909 {10 - 281} in 3-1-10A,
whera the upper value 281
was flagged with a "R"
{rejected) for gross «
P and gross B analyses
: Tritium 20,000 N highest range of
.| concentrations were .
pbzarved in well 3-1-184,
(10,900 - 11,500) _
indicating upgradient
_ source of contaminatien
Cs-137 200 essentially all ND |
Co-60 100 essentially all HD
MCL = maximum contaminant Tevel. '
Y/N = yes/no.
Srrom Federal Register, Vol. 56, No. 138, 7/18/1991, Proposed Rule:
Nation§1 Primary Drinking Waier Regulations, Radipnuclides (EPA 1981}. :
From results analyzed by DataChem Laboratories (after 12/31/91}.
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Téble 4-4. Status of Monitoring Results for Detected VOA Constituents
in the 300 Area Process Trenches for Groundwater Protection.
Constituent® MCL MCL | Exceed Concentratfon Range® f
‘ o (mosL) | (wg/L) | (¥/M) | L ' _
Ethylbenzens - 0.7 700 N 0.06 - 0.08 '
Toluene 1 | 1,000 N 0.03 - 0.06
Tetrachloroethylene | 0.p05 5 N 0.08 - 0.74
Xylenes 10 10,000 | N {0.05 - 0.08
ﬁ Cis~1,2-DCE 0.070 70 ¥ exceedance observed. in
. _ [ well 3-1-168°
Chloroform None None NA | 0.06 - 9.30 {&C)
1.40 - 22.0 (GC/MS)
Benzene 6,005 5 N 0.02 - 0.08
TCE 0.005 5 ¥ exceedance gbserved in
o ' wall 3-1-168°

MCL = maximum contaminant.levet.

Y/N = yes/no,

NA = not applicable. _
“YOA analyzed by Bas Chromatography (GC) and/or Gas

Chrematography /Mass Spectrometry (GC/MS).
yzed by DataChem Laboratories (after 12/31791).
entration plots in Appendix C.

From results anal

“See time vs conc
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» Radionuclides--chemical uranium
*  ¥YDAs--TCE and DCE

+ Metals--iron and manganese will be added to the list
. depending on the cutcome of follow-up geochemical
“investigations {i.e., if elevated Tevels are not due .
to chemical reducing conditions.

Additional constituents will be collected {see Section 4.5.1}).

4.3 GROUNDWATER MONITORING WELLS

‘The proposed groundwater monitoring netwerk for the 300 APT contains
eight wells set up as four pairs of deep and shallow wells for the unconfined
aquifer (Table 4-5). Three of the well pairs are downgradient and one pair is
upgradient (Figure #-2)., The welis were selected in order to fulfill the
requirements for monitoring well networks for RCRA sites in compltance-
programs of final status (WAC 173-303-645). Appendix A contains the well
construction and complstion summaries, including schematics, for thes
gight wells. Specifically, the objective was to select wells that would
monitor the appropriate portion of the agquifer for waste constituents of
concern. In the case of the 300 APT the constituents of concern are TCE, DCE,
uranium, and possibly iron and manganese (see Section 4.2). All but TCE and
DCE are migrating through the upper portions of the unconfined aguifer. TCE
and ¢is-OCE are detected in wells monitoring the base of the unconfined
aguifer {see Section 3.4). Therefore, wells screened in the bottom povtion of
the aguifer are appropriate too, both down- and up-gradient. The three
downgradient well pairs (3%9-1-10AB, 3199-1-16AB, and 399-1-17AB) are east,
southeast, and south, respectively, of the 300 APT to intercept any
groundwaier contaminanis smanating from the 300 APT and flowing with the
groundwater in directions consistent with historical dats. Based on the
Monitoring Efficiency Model {Jackson et al. 1991), the proposed downgradient
wells sheuld provide a monitoring efficiency of approximately 88%, assuming 3
groundwater flow direction of south-southeast {5.27°E or 1353° azimuth)}. The’
_upgradient well pair {395-1-18AB) was chosen because it was close to the
300 APT but not toc close to the frenches 2 encounter centaminants
temporarily flowing in a reverse direction when the Columbia River stage is
high& gll eight of the proposed wells were constructed to WAC 173-150
standards. : . '

4.4 COMPLIANCE MONITORING

Groundwater protection regulations establish requirements concerning
groundwater monitoring and corrective action standards for the permitted
regulated units (e.g., surface impoundment, Tand disposal unit). Furthermere,
for each dangerous waste constituent entering the groundwater from a regulated
untt, the unit permit must include a concentration 1imit that cannot be
exceeded. These cancentration 1imits are the "triggers" that determine the
need for further action,
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Table 4-5. Proposed Wells for the 300 Area Process Trenches
Monitoring Well Network. '
F .
Well Aqui fer Sampling - | Vater Levels |  well .
Frequencg ' - Standards
393-1-10A% ~ Top Semiannua] Quarterly WAC 173-160
- Unconfined 5 .
355-1-108"™ Bottom Semiannus) fuartarty WAC-173-160
Uncenfined - . -
399-1-164% - Top Semiannual Quarterly WAL 173-180
Unconfined _ : '
399-1-168% Bottom Semiznnual Quarterly WAC 173-160
_ Unconfined
399-1-174% Top Semtannual Quarterly WAC 173-160
_§ Unconfined _ ,
389-]1-178% Bottom Semiannua) Quartarly wac 173-160 |
Unconfined : ‘
| 399-1-188% Top Semiannua) Quarterly | WAC 173-160
Unconfined : '
399-1-188% . Bottom Semiannual |  Quarterly. WAC 173-150
' Unconfined -

Neote: Superscri

pt foilowing we
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Figure 4-2. Locations of Menitoring Wells Proposed for the Revised
: 300 Area Process Trenches Groundwater Monitoring Plan.
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4.4.) Concentration Limits

For the 300 APT constituents af concern, the propoSal is to use the
following MCLs as the concentration 1imits.

1. For TCE, the MCL is 5 wg/L. This limit is based on
National Primary DWS (4G CFR 141.61{a}). This limit
is also the MCL set forth in WAC 246-250-3]0. .

2, For cis-DCE, the MCL is 70 ug/L. This Yimit is based
on National Primary DWS (40 CFR 141.63(a)). ' _

3. For uranium, there is no DWS estabiished. However,
20 pg/L for total uranium in public drinking water
supplies was inciuded in proposed changes to
40 CFR 141 (EPA 1991). This value 1s proposed for the
300 APT until the rule containing the subject standard
is promulgated. '

Groundwater quality criteria for TCE is set at a different level, .
3 pg/l, in WAC 173-303-200. Rovever, the purpose of WAL 173-303-200 is to set
groundwater quality standards that are (1) preventative in nature and
(2} protective of existing and future beneficial uses through the reduction or
elimination of contaminants discharged te the subsurface. Therefore, these
standards are more stringent than ather types of standards in order to control

the source discharged to groundwater. Once confaminants have reached LT
groundwater, the applicable standard should be set at the MCL and/or the state L j
required cleanup standard. s

4.4.2 Point of Compliance

The point of compliance (POC) 1s defined in 40 CFR 254.95 and
WAC 173-303-545{5) as a "vertical surface” located at the hydrauvlically
downgradient 1imit of the waste management area that extends down into the
uppermost aguifer underlying the regulated unit. The POC is the place in the
uppermest aguifer where groundwater monitoring takes ptace and the groundwater
protection standard is set. For the 300 APT, the POC should be the
downgradient monitoring wells as provided in Section 4,3, {i.e., monitoring
wells 3-1-10A and -10B, 3-1-16A and -168, 3-1-174 and. -17B).

4.4.3 Compliance Period

The compliance period is defined as the number of years egual to the
active life of the waste management area {including any waste managemeant
activity prior to permitting and the clasure period). Typically, groundwater
monitoring is required for a period of 30 years following compietion of
tlosure activities, although this time frame m2y be shortened or extendsd by
the regulatory authority. If corrective action is engaged by the owner or
operator (due to exceedance of groundwater concentration Timit), then the
compliance period will be extended until it can be demonstrated that the
applicable 1imit has not been exceeded for a period of three consecutive
years. :

.
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4.5 SAMPLING AND ANALYSIS |

Section 4.5 describes or referencas procedures for sampie coliection,
sample preservation and shipment, chain of custody requirements, analytical
procedures, and guality assurance. -Specific sampling and amalysis procedures
are referenced. Work by subcontractors shall be conducted to their equivalent
approved standard operating procedures.

A11 field sampling activities will be recorded in the proper fisid
Jogbook as specified in EIl 1.5 and subsequent revisions (WHC 1988). Electric
submersible or Hydrestar® pumps will continue to be used in existing
monitoring wells for purging and sampling. Before sampling each well, the
static water level will be measured and recorded as specified in EII 10.2
{WHC 1988). Based on the measured water level and well construction details,
the volume of water in the well will be calculated and documented in the well
sampling form or field notebook. These steps will be performed electronically
in the field. ‘As specified in EIT 5.8, each well will be purged before
sampling until the approved criteria are mel (WHC 1988). Purge water will
managed according to EILl 10,3 (WHC 1988). In the situations where the well
pumps dry because of very slow recharge, the sample will be collected after

~recharge. Samples will be collected and field preserved as specified in EII -
5.8. Sampling equipmenit decontamination will foliow procedures specified in
FII 5.4 (WHC 1988). - = - _

Sample chain-of-custody, sample packaging, and shipping reguired by
WAC 173-303-645(8)(d) are discussed in EIT 5.1 and §5.11 {WHC 1988). The
general quality assurancejfconirol (QA/QC} protocols will include the site-
specific analytes for this plan (WHC 1993). The purpose of the GC activities
is to determine and documente that sampies were carefuliy collected and
transferred to an analytical laberatory, that the quality of the analytical
results being produced by the laboratory are defensibie, and that corrective
actions will be taken as necessary.

_ Under the proposed compliance-level monitoring program, water-level
eglevation data will be evaluated annually to determine if the monitoring wells
ae strategically located. If the evaluation indicates that existing wells are
ne longer adequately located, ihe groundwater monitoring network will be -
modified to bring it into compliance with WAL 173-303-845(8)(a). Descriptions
af monitoring constituents, monitoring frequency, and analytical procedures
specific to the 300 APT are provided below.

4.5.1 Constituents to be Analyzed

The constituents to be analyzed initiaily for the 300 APT include:

(1)_The detected constituents of concern identified in Section 4.2

(incuding uranium and biodegradation products of
tetrachloroethviene). These constituents of concern will be

sampled- independently four times in each sampling event
{semiannually). '

*Hydrostar is a registered trademark of Instrumentation Northwest, Inc.

4-13
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© {2) Metals (iron and manganese}. Groundwater samples will be R

analyzed semiannually for these metals together with dissolved
oxygen and redox potential as part of the follow-up geochemical
Jinvestigation (Section 4.2). They will be added to the
constituents of concern list if elevated levels are not dus to
chemical reducing cenditions. _

(3) Four constituents required Ecology including thallium

P enzof{aipvrene. These four constituenis are
reqguired by Ecology in response to their concern aboui dangerous
wastes Teaching from the relocated sediments stackpiled at the
north ends of the trenches. Groundwater samples will be analyzed
for these constituenis semiannually for twe years (four sampling
periods}. If the constituents are detected they will be added to
the list of constituents af concern. :

(4)-Fie1d Qaraméters that are routinely measured at the wel] head
includi H, conduyctivityv, turbidity, and temperaturs}.

A large number of wells were sampled periodically during the 1988-1991
time period for dangerous waste constituents per WAC 173-303-2805 and site
specific constituents (see Section 3.3). This effort established the -
constituents of conpcern for the interim remedial action and the final status
. monitoring plan. . Since 300 APT discharges have ceased, only residual
contaminants from past practice discharges should be present in groundwater in
‘the vicinity of the trenches. Thus, previeus groundwater characterization and
monitoring data (historical data) are considered adequate for addressing the
Appendix IX requirvements for this final status monitoring plan. ‘ P

4.5.2 Background Values

Background values (area) are defined as the levels of chemical, -
physical, biological, or radiological constituents or parameters upgradient of
2 unit, practice, or activity that have not been affected by the unit.
Groundwater monitoring data obtained from upgradient wells will be used to
track the encroachment of upgradient sources of contaminant plumes.

Background data alsoc will be reevaluated if changes in groundwater flow
directions result in changes in definition of upgradient wells.

4.5.3 Sample Frequency

In compliance with reguiations, all wells (compliance and background)
will be sampled at least semiannually during the compliance peried. During
each semiannual sampling event, a sequente of at Teast four independent
samples will be collected frem compliance wells and results compared to the
groundwater conceniration limits established in Section 4.4.1. Statistical
methods are discussed in Section 4.6.

The requirement of obtaining four independent samples could be

' accomplished by reference to the uppermast agquifer's effective porosity {n,)§
horizontal hydraulic conductivity (K,); and hydraulic gradient (i}). The .

4-14
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minimum time interval between sampling events that will provide an independent
sample of greundwater is estimated as follows {EPA 1989):

1. Calcutate the horizonta component of the average
* Tlinear velocity of groundwater (V,) using the Darcy
equation - : -
| (K, * 3
" n

vV, =
6

with: |
K, = 43 m/d (Swanson et al. 1982}

i . I-So.nnos-ar 0.000¢ {DOE-RL 1995b, Figures 6.1-4 and
.1-5) _

Ng = 0.2 _
V, = (43 m/d * 0.0003)/0.2 - 0.0645 m/d, or
V, = (43 mjd * 0.0004)/0.2 = 0.086 m/d

2. The horizonta) component of the average linear
velocity of groundwater, ¥,, has been estimated to be
from 0.0645 to 0.086 m/d. Monitoring well diameters
at the 300 APT are D.1016 m. Therefore, the minimum
travel time, T, to obtain an independent sample for
this unit is: ‘ '

T = (0.1016 m)/{0.0645 m/d} = }fﬁ_d {based-on i = 0.0003)
. . ) . or '
T = {0.1016 ©)/{0.086 m/d) « 1.2 d {based on i = 0.0004}.

Based on the above calculations, sampling every other day weuld provide
the required independent samples. However, a “disturbed zone" due to purging -
may create 2 larger “effective” diameter than used in the above caiculation.
Therefore, to acceunt for the disturbed zone and/or to reduce the ' _
autocorrelation effects {which may happen if groundwater is sampied too close
in time), a monthly sampling interval is recommended. Sampling will be
accomplished in months when the water level is high (March, April, May, and
: June}b:nd again when the water tevel is low {September, October, November, and

December). : -

4.5.4 Ana‘lytiéa'l Procedures

The laboratory approved for the groundwater monitoring program will
operate under the requirements of current laboratory contracts and will use
standard laboratory procedures as Tisted in the SW-B46 (EPA 1986) or an
alternate eguivalent. Alternate procedures, when used, will meet the
guidelines of SW-846, Chapter 1.0. Analytical methods and quality control for
the RCRA groundwater monitoring activities are described in WHC (1993).

4-15
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4.5.8 Geochemical Evaluation of !an and ‘Manganese

The hypothesis that elevated fron anc manganese is due to reducing
conditions in certain wells completed at the bottom of the unconfined aguifer
will be tested by analyzing key redox {oxidation-reduction} indicator
parameters:

*» Fe Il
. g;sso1ved oxygen

Under reducing conditions, Tow dissolved exygen {<1 ppm} and Tow or
negative redox potentials {Eh) {see Figure 4-3), jron and mangangse asseciated
with sediments as oxjde coatiggs on mineral grains can be converted to tower
oxidation states (Fe'* and Mn*%)., This resulis in dissolution at the solid-
liquid interface {i.a., between pore fluid and surfaces of the oxide
coatings). The resultant manganese and iron dissolved in the pore fluid is
thus free to pass through a membrane filter when the sample is pumped from the
~well and directly through the filter holder at the well head. The occurrence
of elevated iron and manganese under the above coenditions is thus a natural
consequence of the aguifer host material (i.e, presence of oxide coatings} and
the isplation of the test zone from atmospheric oxygen. '

_ . The Jocation of the screened interval at the bottom of the aquifer far

the two "deep” wells in the 300 APT with anomalous dissolved iran and

manganase and the correspondingly low hydraulic conductivities {wells -16B and ST
~17B) support the “redox* hypothesis. The additional hydrochemical Lo
mezsurements needed to test the hypothesis will be made in the Tield using -
(1} @ special sample pump to ensure that in-leakage of air (oxygen) does not

occur during sample extraction and {Z) flow-through test equipment to record

dissolved oxygen, Eh, temperature, and pH continuously during an extended

purge cycie (up to six bore volumes). Confirmatory measurements of :

divalentiron will be made in the field using HACH™ kit methods. Low dissolved

oxygen (<1 ppm) low or negative Eh potentials, and the presence of Fe'?, will

be taken as indirect evidence for accepting the hypethesized natural

occurrence of elevated manganese and iron. :

i
ey

4.6 STATISTICAL NETHODS

Section 4.6 proposes statistical evaluation procedures for use with the
300 APT monitoring program. Statistical evaluation of groundwater monitoring
data will comply with requirements set forth in the WAC 173-303-645 (B){h)
final status regulations. Specifically, procedures outlined in the following
EPA technical guidance documents wil? be followed: _ ‘

* Statisticel Analysis of Groundwater Monitoring Data at RCRA
Facylities: Interim Final Guidance (EPA 1989)

»  Statistical Analysis of Groundhateru#onitorfng Dafa at
RCRA Facilities - Draft Addendum to Interim Final
Guidance (EPA 1992). =

-
b s
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Figure 4-3. Profiies of Eh, Cissolved Oxygen, and
' Ferrous lon with Depth.
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For a compliance-level groundwater monitoring program, the monitoring
objective 1s to determine {f a groundwater concentration Timit such as an MCL
has been exceeded. This is a very different problem than the detection-Tevel
monttoring where the objective is to detect Teakage from the unit by employing
upgradient /downgradient comparisons. : : .

4.6.1 Tolerance Intervals

For a compliance-Tevel groundwater monitoring program, the choice of an
appropriate statistical test depends on the type of groundwater concentration
timit, For health-based concentration values {e.g9., an MCL or an ACL derived
from health-based risk data), the tolerance interval approack 15 recommended
(EPA 1992, page 50). A tolerante interval is construcied in such a way that
it contains at Yeast a specified propertion, P, of the population with a
specified confidence coefficient, 100(1 - a)%. The proportion of the
population included, P, is referred to as the coverage. The probability,
100{) - o)%, with which the tolerance interval includes the proportion P¥ is
referred to as the tolerance coefficient. If compliance data follow a normal
or & log-normal distribution, an upper S5% one-sided tolerance limit with a
95% confidence is recommended to be calculated for each constituent of concern
in each compliance well (EPA 1989, 1992). If the upper tolerance limit from
any-compliance well exceeds a MCL, it is interpreted as significant evidence
that more than 5% of all cempiiance values exceed the fixed limit {e.g., MCL).
Parametric tolerance limits {suitable for normally or tog-normally distributed _ :
data) are of the form: o _ e

% + ks {one-sided) | e

where X is the sample mean; s is the sample standard deviation; and k is a
multipiier based on the coverage, the confidence Tevel, and sample size.
Yalues of k can be obtained from EPA (1989). To reduce uncertainty in the
estimates of the mean and standard deviation, at least 8 to 10 sampies (from
eacih compliance well) are needed. \ : \

When the normal or log-normal distribution cannot be Justified,
especially when a large portion of the samples are non-detects, the use of
nonparametric tolerance intervals should be considered. The upper tolerance
limit is usually the maximum observed observation from each compl fance well
for each semiannual sampling event.

Because the parametric tolerance interval approach depends heavily on

. the normal or log-normal assumption, the adequacy of this assumption shouid be
assessed by probability plots andjor statistical goodness—of-fit tests, such
as the Shapiro-Wilk test or Li)liefars. test of nprmality [Gilbert 1887,
Lonover 1980). Unfortunately, all of the available tests for normality of _
data do not exhibit high degrees of power when the sample size is small (i.e.,
<2b to 30 observations). In a compliance monitering program, it is
impractical to obtain 30 independent samples during each semiannual sampling
event. Therefore, 2 nonparametric tolerance interval approach should be
considered for the 300 AFT. One advantage is that, unless al) the sample data
are non-detect, the maximum value will be 5 detected concentration, leading ta
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a well-defined upper tolerance. However, the nonparametric tolerance
‘jntervals vequire a large number of samples to provide a reasonable coverage
and tolerance coefficient. -

In order to have a minimum coverage of 95% with 95% confidence,
59 samples are needed. This means one would be §5% sure that at least 95% of
the popitlation measurements will fall below the maximum value based on
59 observations. When the maximum value {from four samples} is chosen as the
upper tolerance 1imit, the average coverage (not the minimum coverage as
discussed above) is 80%. That is, one would expect that on average that BOX
of the populstion from that compliance well will be below the maximum value.
More samples are nesded to achieve a higher coverage. It can be shown that at
"Jeast 19 samples (per compliance well per semiannual period) are necessary to
achieve 95% coverage on average. For the purpose of this monitoring pian, it
is assumed that a BO¥ average coverage s acceptable because (1) a very large
amount of hydrogeologic and contaminant data have been collected from the
300 APT wells since 1987 and (2) the rate, extent, and concenirations of
groundwater contaminants originating from the 300 APT are well undersiood.

3.6.2 Caniruation‘Samp1ing

_ For tolerance limits to be useful resampling has to be allowed before a
decision is reached. This is because tolerance }imits have a buili-in failure
rate of {1 - P}%. For example, one would expect 1 in every 20 samples to be
outside of the upper 95% tolerance limit just by chance. To decrease the
chance of a false positive decision because of either the built-in failure
rate or the effects of gross errors in sampling or analysis, verification
resampling 15 necessary. This is the best available approach to balance false
-- pasitive and-false negative deeisions.-{Gibbons 1994}.--In c2se ¢f an initial

- exceedance, a verification sampling is needed to determine if the exceedance.
is an artifact caused by an error in sampling, amalysis, or statistical
evaluation or natural variation in the groundwater. Recent EPA guidance
' (1992) encourages the use of resamples as a means to reduce the facility-wide
false positive rate.

Confirmation retesting can be accomplished by taking a specific number
of additional, independent samples from the weil where a specific constituent
triggers the initial exceedance. Because more independent data are added to
the overall testing procedure, retesting of additional samples, in general,
will make the statistical test more powerful and result in s more reliable
determination of possible exceedance. Therefore, the objectives for the
verffication sampiing are to ensure (1) quick identification and confirmation
of contamination exceeding some standard, if any, and (Z) the statistical
‘independence of successive resamples from any well where initial exceedance
occurred. The performance of the statistical retesting strategy depends -
substantially on the independence of the data from each well.

After considerations cited above, it is proposed to obtain two
"independent samples, split each sample, and send the splits o twe different
laboratories for independent verification. In this way, laboratory bias (if
present) can be investigated. A statistically significant result will be
declared only if alil resamples are larger than the MCL. If all resamples are
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below the MCL, the compliance monttoring program will continue. If results °
are inconclusive, another round of verification resamples will be inmitiated.

Finally, if the magnitude of the initial exceedance is small (e.g.,
<25%), special analysis may be requested in order to achieve lower deiection
limits and/or improved accuracy and precision. . o

4.6.3'.Hnn-detects

Non-detects will be handled per recoimendations stated in the EPA
guidance documents (1989 and 1982). WNen-detects will not present a problem in
using a nonparametric method to evaluate compiiance data 1f the detection
Himit is Jower than the MCL. If a parametric statistical method is used, then
the handling of non-detects will depend on the percentage of detected values.
Basically, a substitution method {use 1/2 of the detection 1imit to replace
non-detects) will be used if less ‘than 15% of all samples are non-detects.

I the percent of non-detects is between 15% to 50%, either Cohen's method or
Aitchison's adjustments will be used. Detyiled descriptions of these methods
can be found in EPA {1989 and 1992). When more than 50% of the sample values
are non-detects, the Poisson model may be used to derive a Poisson tolerance
limit. Steps to calculate an upper tolerance limit using the Poisson model
are given in EPA {1952). ' _ o

4.6.4 Outliers

P
An outlier is an observation that does not conform to the pattern S
established by other observations in the data set. Possible reasons for its
occurrence include contaminated sampling eguipment, inconsistent sampling or
analytical procedure, dets transcribing error, and true but extreme :
measurements. Statistical methods such as Grubbs' methods {Grubbs 1%69) for
testing of outliers and/or the box-and-whisker plot {Ostie and Malone 1988)
may be used. Once an observation is found to be an outlier, the following
action should be taken: ‘
¢ If the error can be identified and the correct value
can be recovered through the Request for Analytical
Data Review (RADE). process (see Section 5.1}, replace
the outlier value with the corrected value.
* If the error can be documented but the correct valee cannot be
recovered, the outlier should be deleted. Describe this deletion
in the statistical report.
« If ne error can be documented, them assume that the
value is a valid measurement. However, obtain another
sample to confirm the high value, if necessary.

. 4-20 . S
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4.7 DETERMINING RATE AND DIRECTION OF GROURDWATER FLOW

Depth to water will be measured in 32 300 Area wells semiannually in
order 10 construct water table maps. These maps will be used to interpret the
direction of groundwater flow and io derive the water table gradient. The
gradient, in turn, will be used with estimated values of hydraulic '
conductivity and effective porosity to calculate flow rate by using the Darcy
equation (see Section 3.2}, Because the 300 Area water table is significantly
affected by Columbia River level, the semiannual measurements will be
coordinated with seasonal fluctuations of Lolumbia River stage in order to
- construct water table maps corresponding to high and lTow stages.

Historically, high river stage is somewhere in the months of May or June, and
low river stage occurs in Sepienmber. Therefore, the semiannual measurements
will be in September and in either May or June. Exact times of measurement
will be adjusted to ensure that high and low stages are represented. The
wells measured semiannually for water Tevel are listed in Table 4-6 and shown
in Figure 3-1. ¥ater levels will be messured and recorded as specified in
EIT 10.2 {WHC 1988). ' o

In addition to the 32 wells measured semiannually for constructing water
table maps, 8 other wells will be measured semiznnually to determine hydraulic
head of the lower portion of the unconfined agquifer (4 wells) and upper
confined aguifer (4 wells). The wells measured in the lower portion of the
unconfined aquifer are 399-1-108, 399-1-168, 399-1-178, and 399-1-18B. Wells
measured in the uppermost confined aguifer are 399-1-8%, 398-1-16C, 399-1-17C,
and 399-1-18C. Figure 3-1 shows the well locations.

4-21



WHE-SD-EN-AP-185, Rev. 0 | . S

Table 4-6. Wells Used for Semiannual Depth-to-Water Measurements. |
itori ' . h
398-1-1  399-1-18A 399-2-Z7 . 399-4-10
-1-10A -1-19 -2-3 g1
-1-11 1.3 -3-1 -5-1
-1-12 “1-4 - -3-6 -6-1
-1-14A -1-5 ~3-9 -8-1
-1-15 17 -3-10 ' -8-2
-1-15A S -1-8 -a-1 . -8-3
-1-174 ~2-1 87 689-S27-E14
Wells Monitoring -t'hg Bottom of the Unconfined Aguifer
399-1-108 399-1-168 - 399-1-178 393-1-188
Wells Monitoring the Uppermost Confined Aquifer
399-1-9 399-1-16C 398-1-17C 399-1-18C
,’/mh‘—-"-
i
|
|
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5.0 DATA MANAGEMENT ARD REPORTING

5.1 DATA VERIFICATION AND VALIDATION

A1l contract analytical Taboratory results are entered into the HEIS
database. Data from this larger database are downloaded to smaller data sets
for data validation, data reduction, and trend -analysis. Data verification
and validation activities should follow WHC-CM-7-8, Section 2.6, "Validation
and Verification of RCRA Groundwater Data" (WHC 1992}. Suspected dala are
submitted for formal review and respiution through the RADE process per
Section 4.2, "Evaluation of Requests for Analytical Datz Review®™ (WHC 1582},
Results of data verification and validation shall be reported in the RCRA
quarterly and annual reports.

5.2 REPORTING

The resuits of statistical evaluation will be reported to Ecology in the
RCRA guarterly and annual monitoring reports. The statistical results will
include a list of groundwater parameters analyzed, detection 1imits, and
analytical results. If a statistically significant exceedance (after the
confirmation resampling evaluation process) is determined at any well at the
POC, the following steps will be taken per WAC 173-303-845¢10)(g} (1) {1i}.

+ Notify Ecology in writing within 7 days of the finding with &
report indicating which concentration limits have been extesded.

s  Submit an application for a permit modification to establish a
corrective action program io Ecology in 90 days.

In case of a false positive claim, the fu]]uw1ng procedures will be
taken per WAL 173-303-645(10)(i}}.

« Notify Ecology in writing within 7 days of the finding {i.e.,
exceedance} that a faise ppsitive claim will be made.

¢ Submit a report to -Ecology within 45 days. This report should
. demanstrate that a source othev than the 300 APT caused the
standard{s) tc be exceeded or that the apparent noncompliance with
standard{s) resulted from error in sampling, analysis, or
evaluation.

« Submit an application for a permit modification to make

:gp;npr1ate changes to the compliance mun1tor1ng program within
ays.

« Continue monitoring im accordance with the compliance monitoring
program.
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5.0 CORRECTIVE ACTION PROGRAM

If, at the POC, dangerous waste constituents of concern are measured in
the groundwater at concenirations that exceed the appiicable groundwater
concentration.limit, & corrective action level monitoring program will be
established. The development of a corrective action level monitoring program
will be initiated by integration of RCRA/CERCLA programs. Groundwater
monitoring will continue as described in Chapters 4.0 and 5.0. Implementation
of the corrective action will be deferred and integraied with the remediation
of the 300-FF-1 {source} and 300-FF-5 {(groundwater) operable uniis.

A description of the groundwater monitaring plan that will be used to assess
the effectiveness of the corrective/remedial action measures will be submitted
‘when the need for corrective action is first identified.
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AFPENDIX A

SUMNARY OF CONSTITUENTS SAMPLED TC 1988
{Taken from Schalla et al. 1988a, Table 6)



WHC-~SD-EN-AP~1B5, Rev. 0

This page intentionally left blank.

A-2

“\j,/



e . B Ly

LR L R LR R LR LT «Conalituent 1 isbt.Conlasination Jndicolovre--wrv-m-mo--- et L LR L L L bbb bl
COMCODE CONRAME ANALUNIT DETLIMIT SAMPLES DELOWOL AULLDELOW WANLIMIYT REGAGEN FULLNAUE
191 CANBUCT UNHD . 172 ) Canduckivity
81 ] L) . 173 ] ?Il . .
%1 ToN PPl 108 187 168 Tots] erganic knlogen
Lot 10¢ P10 1000 187 108 total erganic narbon

B G m—— B Constituanh LislubBrinking Taber Standarda-—-ccovwmmcrr weemremmsanne= medmmenno—- umwm s -
CONCODE ~ CONWAME ANALUNIT DETLIMIT SAMPLES AELOYOL ALLEELOW MAKLIMIT REGAGEN FULLNANE
[ 1L COLIFRN BPN -] Tn 195 ) EFA Califere bactaria L
1y BPETA PCIN t 210 { &b EFA ~Qraze bate
18 RAGIM  PCIfL i 210 194 b EPFA Redion §
12 LBALPHA BCIt { ‘210 1 16 EPA Gress slpha 2
(31 BARIUY  PPE 4 1n 17 1808 EPA Barium i
Ab7 {ADMIUN PPR H 18 a0 19 EPA - Cadmium o
1] ] EHRONUN Ppa it 218 204 K0 EPA. Chreming !
3] SILYER PPB i 118 2t ¥ EPA Siivar 2
A28 ARSENYL PPR R 118 194 . ki EP& Araanic '
AL NERCURY PFD A 71 191 1 EPA Usrcury g
A22 SELENUM PPD [} e 12 18 EPA Salanium K
A33 . ENBHIN PPB -1 118 214 sen .2 EPA Endrin vt
A UETIILOR PPB 1 s 214 woe 100 EP& Uethnuychior w
A3b TOXAENE PPB 1 18 718 ese 6 EPA Texsphena. b
ASE a-BHC PP ] +11) 218 e 4 EPA Aipha-BHC
A37 b-BHC ] i 718 118 ven 4 EPA Bata-BHL g
Alp "-Nll: FPE ] Z18 2HE ana 4 EPA Gaans-BHL e
(kL) -kt Pri 1 218 1 TY 4 EPA Baiba-HHC B
AL LEADCF  Prg E 218 il M EPA- Lend (graphite furance)
L1z NITRAYE FPB (1.1 FIk] [ 45800 EPA Hitrata o
(1] FLUDRID FPB 111} H1 133 1488 EPA Flaeride
LIE] 2.4-0  PPB 1 i 24 s 160 EPA 2,4- '
HIT 26, 5TP PPB 1 a4 24 ser 10 EFA 204,5-TF silven

--------------------------------- cvmammme-—-uuCongtitnent LiatcQuallty Charsctorlstles----omocmmmcoiiuinrar e csum e mm e
CONCODE CONNAHE AMALUNIT DEYLIMIT SAMPLES @ELOWDE ALLAELSY MAXLIVIT REGAOEN FULLRAME
Ati SeOIVH PP . (1.1] 218 ] . Sodive
AT - UARGESE PPP § 218 182 . [ Nangannse
ALY IRaN reB - 1) 218 o : . Iren
(%14 PHENDL PPO 19 216 214 e . . Phene
cra SULFAJE PPB 504 21 1 . . © Sulfets:
crs CHLBRID PPB 00 mi a . Chiarids



WHC-SD-EN-AP-18B5, Rev. 0

PlI® 3jujqeiIy
speagsply dnegay
wujuydliyg
mEydeeyy

. ..u. qoiely]
u 188D | IR ESH
FUGTHAGAAN | Y 2RNAY
eFldo|ya sus|dyzeR
. IL.U.L-—JU

LLIET TR
ran

SAVATING NIDXKOIN

A e e AR e R A - ———————

ujpsopg
[oakg B sunjiyg3
Ud} EhjuodRy
T auERRIRY
*EL RS
wppniog
-wmz-nu
AUATURRBIN DALY~ E 2"
suaTUNROI S ORIy t-4 e 'R
sUCIUBqOIO) YD) Iy~ gt
AUATURRI0 |4 IR-§' L’
e Ry
auBdDIDEYITN
VUSEURGUIE[YD |1~}
: SULTUSGOIO | YonIqny-g*y”’
© U TURA G| §INY
RUSIUNQIAOHILP- )
Suelueqoia|yafp-§
ip
u

BT M Duife ot
- P @
=t k. o 2 2y

. . RUSZUSQOIO YD 3
s . Tl
i

suejiyysoiueiyss
susjiyiessafys)
SURYNASS NI I-27]
sueyjsasa)q3jig-1*g'y
SUBRO]

1ptidg
suuyey pAyan plyjen

. : sleNeg
LR L}
EQJ‘llﬁud-ﬁunsa-
. ) asanoiy)
’ anuten(|y
ago-‘u=<

Jedda)

18421 R

D
4
£
.
1

= e, 05 It

INYNTG RIDYOIH

P e e e a A —————— TesesmesmrCrcmedp i nds @34gayey] EEE B L L T P

ol Odd HILQIIN £41

. (LI ] ol
) s 4G1 . Bet ab3 Bdd HAARTYR 58)
’ . I T T 1t 04 Bdd NHIAYLS 145)
i (] ¥4 11d géo) . fdd -YH4SCHd | T}
- : 4 907 [t} Bl 844 21Y114) 97
) e B4 131 a1 add INIVXIH 9}
) * M (114 [} 444 NIBIKTH [11]
" 19 ot ddd H)Anpim i71]
) 113 911 oi Add NIV 4D 1y
) £ 91i ook Ad4d ANSYLOd 1y
) ' (13 [ 1] 4 4 Add ANQPNYA ey
LINEIXYR 2003877V 1980938 ST 14RYS LINITL34 LINGIYNY IRYNNDD 2A0INGD
...... L-||-||r--.nsu_--—.p--_a AP D g e e e e e e mamamssam—mm A cnae—————
: e BEC 91E |8 844 NIX8IQ )
' LLLE 73 (k1] acoat Gdd AFHAMES 112
' 40 [ XX 0l 8d4d NInonny . Do)
: v 913 (1K1 onngi add K3ISGHIA 843
. R0 1% 900y 444 F01408 [ 1T]
- “sd GIL (1T .48 Bdd KIVEEDI 143
. 14 1451 1 Odd F01MVAD BTy
: . soe g1 e 1 8dd  F2EEL ag)
: [ 1Y 1 271 1) Bdd: JLeEZL 83)
i 1} e 1 Bdd - [HISKT #3)
! ses Py ald oI 8dd [Mi€LT 933
! LLLEN ¥ i a1 Bdd ¥HLHdYR 993
ser RiR 21 [ ddd THIVZIH (1 E)
. ses BT e 3] ddd FIINAE EFD
X "we i ‘8L (1] Add dHIN11L tEd
e D1g 0z at Bdd AH}INId 0L}
: (LI N 17 i i Bdd wadp-jit -£98
: she i (1} it Bdd veqp-£1 [41']
see DIL [1¢ 14 fdd vsqp-7§ 117]
4¥43 9ep sae B¢ e al fdd TAX-A g
d¥d3 ¥ e 012 124 Gl @dd  A1AXID iy
. 161 1Y ar . gdd INIINIAS BV
dvéd g 9iz T Bdd IRINYL - ey
iz eI [']] 8dd -3 1.1 1wy
dvd3 Hg rig o1z 3 0dd 1-1'1°¢ i9y
dvd3 saad sen gig M 2 944 IHINL gy
S vhe P12 el (11 8dd NIdIHAd Y
: R 11 &13 B fdd INOKRLAN ey
Lo dR AL 1 (1) 8dd JMvxaela Eayv
V43 9 LTI Tt g1z ar Bdd INITN3IA igy
dvd3 4 XL T a1 ot Bdd IAVHLIIL wy
’ 802 1z oz fdd ViInokaL 133
Tl iz Qar ] add AONKDTY fI¥Y
i e pI2 (314 0ol Add AN LLINY gLy
d¥d3 0Ek REl iz o) - 844 ¥2d4od §IV .
’ 111 piE e dd  BPAIN (114

VIRTIXVA MR WEETIY 98B 138 $31dmVS SIRITHIAG LIRGIYRY JINYMNOD  300INAD




§-¥

D e e e oy SYNTSTYWPU R PR LT PER LR R L it

ALLBELOY WANLINIT REUAGEN FULLWAME

CONCODE  CUNNAME

BERYLAN

DIETROL

CHLYHER
VETHCHL
CINMTHER
CROTRNA
OIBRCHL

UETHACR

AHALUMEY DEYLINIT SAMPLES BELOYOL

O OR (CR O O 0N TN CB G CW

-
-y
=
AIAD hF
oo
L-2-1-J
A A At e e e e ks el il s P A S T Bt sk Bk

I s o e ol Sk ek P G S PR o el

- o
-~ -
L] =
s . :
oo .
O N . S W P i o 0 okl ool Bl Pl (ol ok bl A A e

-
—1-1-1-7-1- X 1 X-J1-T- J-1-3-B- -3 1 1 R J_JQ 1 J- 3 L d 0 Lod ot bl ol adadeciad
I S R O R b O 4D 08 30 8 O O O OB i 00 i B u gk O O i Ol 3 O 06 O 00 SN BN G5 W B0 OB 2 B 0 O B U BN P

G R RN TR D OR el TN Ok O O O G OB OV OO OO T Ol S Oy G e O O G e O I G

S M e Bt o B e B0 S B R N R N P i kT o B gk ek o b B P B
e e e oy wl g kP g e g A A G T TR e TS i GU A s bl il s

"
"
L3}

faryliiam

Janive

Stroniium

linc

Calciva

Thalliue
[-scatyi~2-Lthiouran
_rno-a*.nqunyoac__ thioures
Disthylatifhusatarol
Ethylanathiouras
t-naphthyl-2-thisuren
s-ms.au_ hiowran .

e

ODE

boT
Heptachlor
Hepichler

Aldrein
Chlorduns
Endoswifan I
Endosvwifan 11
Aerolwis i
Agrylanitrils
Bis(chloronsthyl) sthar
Rronaacalons
Mathy)l brenldn
Carban dlavifida
Chilprakenkens
2-chisrasthyl vinyl . ather
Nethy! chisride ,
thyl athar

nv.q r:n..-
yin
1,2-dibrome-3-chioropropuns
},2-dtkronvnthone
Blhrencnsthans
§ . 4-dichlorg-2-butane
enne_ﬂu-gm-_-aqon thiae
f,i-dichtarosthane .
~dickiaroethana

a -A%% ‘5E1-dv-N3-0S-JHA

i, 2-dichjarauthans
tckiorssthylans
mnf“-qoqqui-si
fchisropropana
jabhylhydrazing
_-nwa*-”wmq-umao
juathythydrarine
ragen sul{ide
enathene

Nathscry bonitrils

2
Fans
-4
2-d
'a-d
.".“
u“ 4
od

oy SE gy g S oy et v s ol



KETHTHI
FENVACH
1EE2-te
j122-tc
BRAOEGRM
TRCUEOL
TRCUFs M

B L T T meme—e-—Canstituant LiagteWAT JP75-3030090Evverrmr- e e mmrr e wma s amm mm o m o m e s S

CONCODE {(ONMANE

ANALURIT DETLINET SANPLES DELOWDL ALLBELDY MAXLIMIT REGAOEN FULLNAME

id. 1 18 14 . Hethanethlel

red 10 18 19 . ) Paatachlsroabhany

PPR i 18 11 . 1,1,1,2-telrachlerethine

PrY 14 18 1] . 1,1,2 . 2-tetrachiarathana

PPy 1 18 14 . Brasolora .

FPB 14 18 1 . Trichloromathunethiol

PPE 1t 8 1a . Trich{oromonolfvaronsthane -
o] 19 18 18 . Trichloroprepans

ldid] 19 18 18 . 1,2, 3-trichloroprepens

PPA 14 1€ 18 1 EPAP Yinyl chioride

4] 1) 16 19 . Eomrn_-..c__.o

FPB i¢ 1¢ 18 Acetonitrily

rre 10 . s 18 Acelophenons

PPe 1% 1¢ 18 Rerfarin

PPB 10 1] 18 . Z-scatylewino¥lvorens =
fre 11 18 14 . 4-asimobyphanyl oy
prg 19 1e 13 . nnu,-l_aq-u__ru_.:---n.-o:n-_u_ 1
ldd] 14 18 18 . Asjtrofle n
PPé 10 18 19 : Anlline 7
i i 1 18 . Aranit m
PPE 19 L) 18 - . Aursmine - _"
4] 1) 18 18 .o Benz{c}ecriding o
PFre i 1¢ 18 . Bant{wjanthracany oy
4] 1] 18 14 .. Panzans, dichlotousthy! ...l
PPE i0 18 18 . Bertgnylhail : =
Pre - i0 18 18 . i Ranzidine "
5] 13 18 14 . Penzo[b]fIvaranthans -
FPB 12 it 18 . Bepzo[j|fleoranthans =
tPD 10 it 14 . P bengaguinune b
rPB 10 1t 18 . w....nm_ chlarida -
PrE 10 18 14 . Biwf2-chlorsalhexy) nethane .
tPe 19 1t 18 s0e . ‘Bis[2-chlary ;*; sther o
rra 10 1" 14 . Bie[2-sthylhanyl) phthslvin

rre 10 8 16 *¢e . d-broasphenyl ﬂr; I ather

rre 10 1] 18 weo . _Butyl Semzyb phlhalaks

rre 10 e 185 ean . 2-aec-butyl-4 A-dinitrephanal

PrB 10 1} TR : thioroalky] elhers -

Pra. 10 1] 1% ee . . P-chleraanitine

pra 10 e I8 eve . P-chloto-m-crass!

PPB 0 13 19 orr . 1-chlarc-2,8-spenypropanse.

PrB B 1. T 1% . 2-chlarcanphthalane

rra 10 14 19 ey . 2-chlorophanel

PrE ] 1. 18 sse . Chrysena

Fen " 18 18 aee . Cresnle

PPE H 14 18wy S Z-cyelohexy!-4 8-dinitrophunat

i) " 1n LI S Pibenz[s, hlecridine

FPR 18 1¢ 58 wie . Bitentfw,)]ecridine

PPH 1 18 1B e . Dibanz s, hjeathracone

FFrD 18 14 18 s . n-dibenzofc, gturbyarnle

FFR 18 18 18 ane . . DBibenzo[u,a]pyrens



- : : CITR{TITFLER o ) n [} Gdd INIANIN
!_:_._.-..u_._i ) 1] e 1] $4d [NVBLTN
sngue jAyyyden-z : 1 v 01 Bdd TYdrU-g
suine)fysqden ' 71 i o Bdd tydeu-{

susuinboyyyddu-p*y ' ai 1 i3] Add 1N0UdyR
. __u-:.o_._u_n_..-o__ : ] 11! ot B4d NO1i13N
vo-epfysp)rundasd (o1y3idiann)-i-1hyqan- : o ul [ Gdd JONJIFN
*pudejavuvwagien |(Ayjep : el g1 0t Add NSALIN
wre Laaeyyrm thyqep ' -] 9l o 8dd ABIVIIN
e[ 1211usq3ny Ayyan-y : ¢l vl Nl 8dd N1IVIIN
(avpprueoiogys=g)s|quuajdygem- '} . ot -1 1! 844 IS1RI3N
T mudsgquR|oyapdyy : ¢l el [} 44 N¥H2IIIN
sULpRI{Taphyy ' 3 1 " add BI2¥LIN
| Kuageyyen . 131 ¢ ) ddd TANRLIR
sun|q s -.u.-__ . ]! ¥l el Bdd AdYHLIN
us(uydyny . 1 1 gl 844 H41AN
sjldy|uonojp . 91 1] -0l 944 F110°1YN
P  Hjedjunang . 41 el 0t Bdd 3105051
sunikd(pa-g'g' 1) oumpul ' (1 gl . #44 JONIAN]
- -__-._u-._o_ LTI ' ] Wl " 0dd #1I2XIH
) susjprjuedogoiaoas|onasy - : o8 #l 01 add JRIINIH
or SUN | EEFNGE I {IRNNY ' vl -1 i fdd INBINIH
N Juddony 4 - ¢l 41 ol g44 AVEINIA .

wh e Iu.w : : i vl a1 add HiznMi3
w© -c_.h.e-_n 13 : el &5 ai Bdd INIRHLD
— wuym -..u.....». sid-u-1g : 81 &t a1 9dd LINSAIG
o svpreaphyghunydyp-z ' el T 0l Bdd GAKH41G
wiC miey ok | Aunid) g . L4 13 o1 Bdd IN¥HYIQ
1 wiu eyl g Ayie-i-tg : 1] .21 a 944 HiH401Q
= b R EE TLIE &3 M 14 ul §! idd 19p-nd
¥ o-.a.-w?._:._._?.-.u : 11 13! 1 8dd FRIP-AE
o cerydoaluip-) 'L : L1 il ] 844 NINNID
“ IR PUE jOR4II-0-9431u{p-3'} : 6l gl 1! gdd SABIHIO
o ) ne-goao:.c”e - i et &1 944 ZNINNL0
2 .»._.udu‘ thyewig : 91 ! al add HIKANIQ
= jouey u ..Tm F . )| ] al add Nudnlo
vaiwa)Ryreunydjigyomgp-nqdgn'oyd)y : Rl 14 0l B4d RYRINIG
. neuk o gi . el ¢ i a4d XANEiHl
Yeipiiueq Kyinaip-, tig . ¥ #1 ot §dd4 BIAIRIG
) sumnayyunlafsungKgyenip-21°s : 3 1 1 Bdd INIENIQ
SUSTUNQRZERUINY | Kyjewyp-g ' e1 #1 Bl 8dd upvYanIe
sufpleonghrogy _v-.-n £ : 81 1 0 §dd E:mzmo
: Ri6djuvalpiyg : 1 i ] dd dYSAHIG
A b LA LT LNELELET . 1l 1 1% Bdd HlHd3iQ
: jameqdedary>tp-y 2 _ 9l 91 ] Bdd d4dp-88
: [eueqdese|ys __-“.« : 91 st - 1 Bdd Wy2p-yE

b LI RLLALE LI E LT SN ! el L1} at Bdd HFEHIIQ -
.a.i.‘yug ay-u-pg : 01 1] 8l B4d HLHJA1O
[N T.- oxueq|g . ’ ¢1 el L) Bdd AdIvEID
tunakd[y*ejorunqgig . ' g1 [ 1] [}] Edd AJHVBLY

ANVATIINS NIDYOIY ATNIIAVA ACTIETIV 1040138 STWAYS LINTAAG LIRATYHY ANVNRDD 3002002
B | 1L L T A L R I L T L T R R L L ELIELL DT

e m e ———



splyepiviszuein|y)
: .nhn_‘u
ayalije
! A.‘m- ”-mw“
cvnb-n.-»-u
apisojyd uveleundy
tpimiiq ueleual)
Fod PS94
' HoiyrIag
. uoyyyared glyyen
. sjroyjensg
‘ uage wa._n
MNOjysus 13
-a-gnu.gn:wmﬂ.;;u.-uc-h
sdgrniphp
»-gaoﬁ_usobgo-oh1_uu.uu-_a
-:--u IR YD
sudikd[a) snuag

w.hh.n
jausdininy
adjdiasey

wi|aegpove] eyg
Wigadsunyy
Jaunyderejyrequey
wusTUSqRIYjuCIR|Iryuny
SUIRIN| By -S-ciyfu-g
cedippieddddespiyin
suiptiedpdonsayyu-y
MilioIjuIonaEsd (-}
-c__oMg.o.o-o.a_c.
suiwaluis)iyyenoncijju-y
sunyresnjlyyra-yrososgiu-y
suranpdyregfyjenososyfu-y
.g_u-_nuacn_wo-uhaucua

WHC--SD-EN-AP-1B5, Rev. 0

SiHad) iy eppassdqju-j
SUISEIOUN Y ) possiflumy
sUjasjAqag-cul pusesgju-j

.—ta..—l..—.«_ean

» p1a6 (A48

4¥d3

dvd3
drdi

0l oppe @dd 1IIVWD 183
3 enoe B4d U (TF]
) TTH Add YIAT5Y 153
[T ados Bdd J07i%3¥ T3]
BT 000§ 84d JOIVHYL 083
al 000% Add IWIHVLI 15
al T Add tUINYAD T8}
" (TTY] d4d BSNULID 193
[} i add [HiVHYY )
[1] 1 ddd WydHLIR i)
0l 9 CEENLTETT ' TE
1 z Add 04 nsla 93
1 z Bdd LHJEUYD £3
o1 H @dd ¥Ad3iat 193
K1 1008 B4 17vHQAN 642
11 3] 44 W13Z518 143
m At 84d HIVMIRY - (1§
U it Gdd AdOZNI8 |13
1 0l Bdd SOHSTHI T¥ ]
ot of Gdd NIKIRMAS i
8 a add §ordiul ¥
ol ol 8dd d19-3p2 115
] 01 8dd 444-102 3
1 o1 dad GEHIGLN 2rd
1 0 add yIanlal 1y
l 0l add AvdnidL "3
8l 1 Add dHINLSL i3
91 M 84d  10NIVS pEd
of T 844 138053M (T3]
01 ol 44 14¥3534 ted
] 1 84d IQIN0HA £E)
o1 '] add HI0did IE)
] ar Hdd L53HEN0d 1£)
21 o1 Add IAINAHL T3]
1 0 8dd NILNINHS az)
'l of 8dd diILNAd 42)
e ot B4d HHIINAJ i3
1 ot dd4 TOLHULIN 3223
al - ot Bdd HAdJHIIN 23
o ol gdd IJIAIRN 523
o af Add BIINTHM IEY
' ' Odd SHDMIRY 123
91 af Bdd ANIAINM (YL
el Of Bdd 13dNIRN i)
el a1 ddd RIFRINN [TH)
1] el ddd INTAINN £y
#1 0 Bdd AFTQ1NN )
T 01 ddd YZIaINN 102
M 8t ddd LineIMN 1k
o C1 add NIHLLIN £13

.w=<:ad=m NIDVDIH LIRITXYR 40734 VY uahewua STUIAYS LINIRZ0 LESOIVAY InVNNDD  300IK8D

T e e e JORE-ROE~E L] JVASIET tueNGIEu0Y-nnn

T B A W =

A-8



emrmmauveamieaanmneeocssConabituant LESb=UAC 175-303-480F-n oo omresomouss asannomms moammanmanen

CONCODE CONNAME ANALUWIY BETLIMIT SAUFLES RELAYOL ACLBELON WAXLIVIY RECAREN FULLNAME

€oe CHLPREP PPR LLLT 8 18 . 3-chiarapropionitrile

€99 CYANZON PFB a8l 18 18 . {yanogan

Het GICPROP FPD acel 18 T . bichiaropraopansl

Ho) ETHCARE PPD . 1000 it 14 . ) mo:_ carbanrts

131 ETHCYAN FPR 088 18 14 . Ethy nu_-ar_t

(111 ETHOXID PPR (310 ] 18 i1 , Ethylans ovide

Hnaa ETHUETR FiB 008 L L] 1] . . thy! -;ma_..n_:.

noey FLUZROA PPE 1Bt is 1] . ’ lworancetic acid :

neg ol.YCIDY PPRE AW0h 14 i . n.nn:w-:-rwb- - .
noe 150801Y PPE 3000 18 1] . {sobuiyl shcobol ..
HiD UETZINE PPB 3000 is 1] . Hethyl bydratine

It pRoPTLE FRB snoe ts 1% . H-prapylanine

(TEN PROPYNE PP EL 19 18 : . u-._::.m._-.é_ '
113 7.4, -1 PPH - t 14 14 . 2.4.65-Y
101 MELDNE PPR . 1 0 : -
102 [ ] ? 1 .

103 [] 1 13 .

fo4 L] 1 § .

tza 4 7 [ .

) . Y § .

190 ] i t )

¢ “A9Y “SBT1-dy¥-NI-05-3HM



'WHC-5D-EN-AP-185, Rev. O

This page 1'nte'ntiona11y left blank.

A-10



L A - -

LY

WHC-SD-EN-AP-185, Rev. D

APPENDIX B

ANALYTICAL DATA, MAY 1986 - JUNE 198B
{Taken from Schalla et al. 1988a, Table 7)
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APPENDIX C

. CONCENTRATION V5. TIME PLOTS
- FOR DETECTED CONSTITUENTS AND CONSTITUENTS EXCEEDING MCLs
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MEASUREMENT (ppb)
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WHC-SD-ER-AP-185, Rev. 0

WELL CONSTRUCTION ARD CONPLETION SUMMARY

pritling Sarple

Wathed: Ceble ool . Nethod: Drive barrel
pritling 300 Ares Water Additives
Fluld Used:_Supoly Used: Not Lmeht
pritieris. Wk State

Name: Cordon -~ lfc Nro 0079

prilling Company B
=.m._um2r_f.l_ks£s_ Lacation:

Ba Date

Sterteds_1Biov8& _ Cooplete: ZoNovBs

| weLl TENPORARY

WUMBER: _399-1-18A WELL WOz B-8%
Hanferd

Coordinates: N/S _E%LEL&_ £ _E ‘N‘»,Aﬂ
Etate

Coordinates: ¥ JMQ.’M!D!!Q E ._...._EL._."“
Start

Card #:;__Not docunented TR S_____
Elevation

ground surface: 371.96- ft Srass cap

Depth to water: 2D.0-ft NevBs
tGrm.nd surface)_29.4-ft ﬂ'Daﬂ

GEMERALIZEL Geologistis
SIRATIGRAPHY Lug :

e10: Coarse to medium SAND
10020; Sendy GRAVEL ]
20+30; Silty, sandy GRAVEL

36-35: S$ilty, sandy PERBLES

1_J2JanF:
HANF; 5

Drawim By:_®KL/3-D1- 104 ASE
s dgdan®e.

Iil‘ferm:e H

o

Eisvetion of reference peint:. I373,65-f1)
{top of casing)

¥might gf refsrence point » bn\fln 1.71-f 3
growd surfgce

Depth of surface seal tD—'iJ.S-Ft]
Type of surface senl:

Portland cement 4-ft x #~¢t x &-inChon}
extending 3-¥1 inte annalus.

| fentonite crimbles to 13.5-ft

—

| &-in ID stainiess steel cosing,

+1, 7024, 5-ft

Hole diameter,
| fms5.8-%1, 11-3n nominal

g e et e A —————

Volclay bentonite peliste,
13,518, 5-ft

1 Silica sand pack,
© 18,5395 -1, BelZ2-maxh

1 f~in stainlesc steel sTreen.

24.5=38 5-fr, ®il-slot

} 10-in telescoping screen,

£9.5¢39.5-¥¢

DTB=Depth 1t bartom,
30.1-f1, 12F

Borshole grilled depth: [ £5.0-3t ]

WHC-50-EW '99-971

b-3




WHC-

SO-EN-AP-185, Rev. 0

WELL CONSTRUCTION AND COMPLETION SUMNARY

Dr:}z:m ble +oot mﬁaﬁ Brive barrel NomBER:_305- [ S il

Ne :_Cable ton Mel W.MBER: 1-1 IELL N0z _1-108
Dr!{élm . Additives Hanfard

Fluld used:_Roy water Used: bt Coordinates: H/8 Not gsfw

briller's i WA Stete State NAD3Z . RN 5 ﬁ!n
Hame: D R l.u: Nr -!w. Loarginates: N _ 116 T, nﬁm

pritling Stert -

Company: Kaizer frnginsers Locuﬂun- Hanterd Card #:__Not_documented T ®__§

bate Date Eievation ]

Started: _085ep91 Complete: 0502194 Ground surface: ;?2,&7-& Brass cep

Pepth to water:_ 37.7-fi 0g0ets
{Ground surface)

BEMERALIYED Reologist's
STRATIERAPHY Log

Dwliz SARD
8+10: Silty SAND
1We35; Graveliy silty SAND
35439.4: Sancy BRAVEL
35,400, 6; Gravelly SANG
&9.#‘54 7: Sandy GRAVEL
54.7%72: Graveily SAND
Te=73: SILT
T3e79.3: Gravelly SAMD
T9.8m80.1; Gravelly SILT
Bl.1»08: Gravelly SAND
DA-100.8: Siiphtly sravel.lr SMID
109.B»113: Gravelly SAN!
113s110: SILT

Drawing By: RKL/3-01-1

Date i 3denPh "

‘Reference :_HAHFDRD WELLE
WRC-S0-EN-T1-D52

&
L B-in casing shoe

I " [+—————| Elevation of reference point: 137581

{top of inner casing}
Height of refersnce point sbove! 3,11-: 3
ground surfaece

Depth of surfece seal :m,!-ftl
Type of surface genl:

4-ft 3 &-1t concrete surface pad

extends 2.5-ft inte anmulus

Portiand cement grout :

to 20.3-ft

&-in 30 TIOK staintess steel casing,
© 41,5106 .54z

Bentohite crumbles,
20 -ft

Bmtnnl te slurry,
28.2 0-ft

Hole diameter,
Qu53. - 0.95-in

Qus3.0-fy, 10.95-in
53, 0+117.0-7t, B.8-in

S1Ilca sard pack,
| 99,0%100 8¢ 40w gh

100, 84114 _4-fr, 2Mg heth

4-in T304 stainiese ctesl mcreen,

| 1045114 .51, #1D-piot

~| Bentonite hole plug,
115.3+118, e-ft

Borshole dri lled depth:

[_119,.0-F1)

eut off mred

left in hole, Z117.0w119.0-ft

b-4
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HC-SD-EN-AP-185, Rev. O

WELL TOMSTRUCTION AMD COMPLETION SUMMARY

prilling smople AELL  TEMPORARY ‘
Method:_Cable todi Method: _Drive parrel NUMBER: 399-1-768 WELL NO;_C-l1A
prilling: 300 Ares water  Additives Hanford .

Fluid Ussd:= Sypoly used:_ Ngt documentad Coordinates: N/5 5 E,SM E/M _E 346,304
prilter's WA State State &R 56,035.6 RE 15,910,
Hame: _Amos Lie Nr:_ 1226 Coordinates: N Mot _decumented  E jot gdocuirented
pritling ] Company Start ] :
Coopany:_Associpted Drillers Lecstion: | card #:__kot docimented T B L

bate Depte Elevation ] : :
Started:_ Q1DecBS Compiete: OubecBs Grournd surfece: 3B0.21-ft Brase cap

Depth to satar:_40.0-f3 DecBS - )

{Grourd surfece) 38,1-91 1 ] I 41 Elgwgtion mf reference point:  [381.B1-ft)

SENERALIZED Beslopist's
STRATIGRAPHY Log

pe15: Silty, sandy GRAVEL
15«20 Ciayey, sandy GRAVEL .
20+30: Silty, sendy GRAVEL
3035 Silty, gravelly SAWD 1
35457 Silty SAMD with CLAY amd GRAVEL
£5TD: Silty, gravelly SAND

Orawing By: REL/3-01-15A.ASE
Dt 1 _j2danbe

R T, S—
Reference :_HANF MELLY
. WHC-S0-EN-DP:071

ttop of caaing)

ground surface

D=pth of surface sesl
Type of surface sesli:

Coment to 5,0-ft

&-5n 1D steinless stéal easing,
+1.3622 54

pentonite crunhles,
5. 0wt 061

#oie diasneter,
0=47.5-ft, 11=in nominal

_gentonite gellets,

4, 8-

tilica =»and pack,
pe.B47,5-ft, 10m20-wesh

£-in stainless steel screen,
32.5~,7.5-fr, #20-slot
16-in telescoping screen,

- 37.5nl7.5-F5, MiD-5lot
Borehole drilled depth:

bYsDepth to bottom,
47.B-ft, CaDecdl

Height of refereice point sbove] 1.30-fr.1

H D-¥e

&-ft ¥ 4-ft concrate surfece pad

$.47.5-f11

anm i




WHC-SD-EN-AP-185, Rev. O

WELL CONSTRUCTION AHD COMPLETIOH BUMNMARY

brilting Sample : wELL TEMPORARY
Kathod: Cabla ropl Nethod: Drive barrei MWUMBER:_39%-1-158 WELL no.- =18
brilling 30 Ares Water  Additives . Kanford

Fluld Used: Supoly Lised: cumert | Coordinates: N/§ _S E,asg W _E l&,%?
brillerts WA State ) State BN 56,025.9 RE 13,
Nene:_ Lordon/Amos Ln Hr 151?{132& Coprdinstes: N Mot documented E Mot doc
priiling Start ) ]
Conpany:_Associsted Drillers l.acutmn- Curd W: _ Wot - doeumntod T__.nh S
Date Date Elevation
Startsd:__20Jen87 Complete: _10Feb87 Ground surface:_380_00- fr Brasy cap

Depth to weter: ' :

(Ground surface ] +e——| Elevation of referance point: (381, 15-¥1)

GENENALIZED Geologiet's
STRATIGRAPHY Log

B»10: Sandy GRAVEL

16u35: Silty, sendy GRAVE
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80  POSTCLOSURE PLAN

8.1 INSPECTION PLAN

This section describes compliance monitoring activities, security equipment, and inspections for well
conditions during a period of modified closure compliance monitoring. Table 8.1 lists the inspection
items and the inspection frequency for the postclosure care period. These inspections may be
implemented in checklist form. Such a checklist could specify entering checklist performance and resulis
in the appropriate inspection logbook. . . '

8.1.1 Security Control Devices

Each of the groundwater monitoring wells has a locked cap to prevent unauthorized access and is
surrounded by four steel guard posts for visibility to prevent damage from vehicles. The overall well
condition, locks, guard posts, and pumps will be inspected during each sampling event. Problems and/or
damage will be noted on well inspection forms for tracking of repairs. ' '

8.1.2 Well Condition

Inspection of groundwater monitoring wells will be conducted pursuant to Permit Condition ILF and
carried out under internal procedure BHI-EE-01 (BHI 1995) or equivalent guidance. . This procedure calls
for a surface inspection of a well at each sampling event. The procedure also calls for a subsurface
inspection of the well at a minimum of every 3 to 5 years. This routine subsurface inspection may consist
of pulling and inspecting the pump, brushing the inner walls of the casing and screen, and conducting a
down-hole television survey.

82 MAINTENANCE PLAN

This section provides a plan for maintenance of the unit during the compliance monitoring period
required for modified closure. Elements of this maintenance plan include repair of security devices, and
well replacement. The maintenance plan is based on observations made and recorded in the well
inspection form during site inspections. Except where immediate action is required, maintenance action
will be initiated within 90 days of inspection and discovery. '

8.2.1 Repaii' of Security Control Devices

The responsible maintenance organization will be notified of any problems to the well locks or guard
posts and/or problems noted in the well inspection form during inspections and/or well monitoring
activities. Well repairs will be made as soon as possible after notification of damage. Repaits to the four
steel guard posts at each monitoring well will be made before the following inspection period and tracked
on well inspection forms to completion. '

8.2.2 Well Replacement

Maintenance of groundwater monitoring wells will be carried out under internal procedure BHI-EE-01 -
(BHI 1995) or equivalent guidance. This procedure covers correction of problems found during routine
inspection or that manifest themselves at other times. If field maintenance procedures are inadequate to

solve problems identified during site inspection, management will decide whether to repair or replace the
well, '

Attachment 31.8.1
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Where monitoring well damage requires m0d1ﬁcanon of the groundwater monitoring program, the
monitoring plan will be amended in accordance with WAC 173-303-610 (8)(d).

8.3 PERSONNEL TRAINING

Th1s section describes the training of personnel required to maintain the 300 APT ina safe and secure
manner during postclosure care as required by 40 CFR 265.16, WAC 173-303-330, and Permit
Condition I1.C of the Hanford Facility Dangerous Waste Permit.

83.1 Outline of the Training Program |

This section outlines the introductory and confinuing training programs necessary to conduct the
postclosure activities at the 300 APT in a safe manner. This section also includes a brief description of
how training will be designed to meet job tasks as required in 40 CFR 265.16(a).

Surveillance Personnel: The 'following ‘outline provides information on classroom and on-the-job
training that surveillance personnel will complete before conducting independent site surveillance at the
300 APT:

. Security inspections
* - Location, integrity, and inspection of groundwater wells.

8.3.2  Job Description

This section prov1des the job description(s) for postclosure activities at 300 APT as required by 40 CFR
265.16(d)(1) and WAC 173-303-330(2)(a).

Site Surveillance: Personnel with training in the following areas will conduct the inspections:

. Control devices
. Damage

8.3.3 Training Content, Frequency, and Techniques
The training of personnel requires the following job-specific training areas, as appropriate.

. Emergency Preparedness Training: This training will include a review of emergency
procedures that consists of listening to standard emergency signals, and reporting procedures.

. The RCRA Groundwater Monitoring Scope, Organization, and Quality Assurance Plan:
This training will include the documentation requirements included in the chain of custody to
the laboratory, how to correct mistakes made on ficld data sheets, and any apphcabIe mamfests or
shipping orders required for shipping samples to the laboratory

. Groundwater Field Sampling Procedures: This training will include pump description and
operation of the three types of pumps (used by the field personnel), operational procedures for the
generators and the pumps used to gather groundwater samples, and special requirements for
collecting and packaging samples containing volatile organic materials that require acid
preservatives or special filtering. Training also will be given in the areas of field data record
preparation and chain of custody to the laboratory.

Attachment 31.8.2
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. Site Security Inspections: Personnel will be instructed on how to inspect for obvious signsof a

security breach. Signs may include downed barricades.

. Location, Iniegrity, and Inspection of Groundwater Wells: Personne] will be shown the
locations of the groundwater wells and instructed on how to inspect the cap and casing of each
-well to ensure that it is locked. .

8.3.4 Training for Emergency Response

This section will demonstrate that personnel conducting postclosure activities at the 300 APT have been
fully trained to respond effectively to emergencies and are familiar with emergency procedures and
equipment. In addition, hazardous waste site operation training will be provided in accordance with

29 CFR 1910.120.

. Response to Fires: The 300 APT will have no existing structures and may be covered with a soil
cover. As such, there is no need for fire equipment. However, if personnel are at the unit when a
brushfire breaks out, they will notify the Hanford Fire Department.

. Response to Groundwater Contamination: Based on the current groundwater monitoring
program, groundwater contamination beneath the 300 APT does not constitute an emergency
situation, nor will it become so as a result of closure. Therefore, emergency response training in -
this regard is not warranted at this time. | '

8.3.5 Implementation of Training Program
Surveillance personnel will undergo the required training programs outlined in Section 8.5.1 as they

pertain to monitoring requirements. Surveillance personnel will not be allowed to perform inspections at
the 300 APT until the required training programs have been completed.

Table 8.1. Inspection Schedule for the 300 Area'Process Trenche#.

Inspection item | Inspection frequency
Securify control devices: well caps, and locks " . Quarterly
Well condition - Semiannually
Subsurface well condition | 3 to 5 years

Attachment 31.8.3
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HANFORD FACILITY
DANGEROUS WASTE PERMIT APPLICATION,
GENERAL INFORMATION PORTION

FOREWORD

The Hanford Facility, located in southeastern Washington State, is owned by the U.S. Government and
operated by the U.S. Department of Energy, Richland Operations Office. Dangerous waste and mixed
waste. (containing both dangerous and radioactive components) are generated and managed on the
Hanford Facility. Waste components are regulated in accordance with the Resource Conservation and
Recovery Act of 1976, the Hazardous and Solid Waste Amendments of 1 984, and/or the State of
Washington Hazardous Waste Management Act of 1976 (as administered through the Washington State -
Department of Ecology Dangerous Waste Regulations, Washington Administrative Code 173-303); or the
Atomic Energy Act of 1954. ' . :

The permitting framework for the Hanford Facility was established by the original 1989 Hanford Federal
Facility Agreement and Consent Order (Bcology et al. 1996). The original document addressed the
Hanford Facility as a single Resource Conservation and Recovery Act facility (U.S. Environmental :
Protection Agency/State Identification Number WA7890008967) consisting of approximately 70, storage,
and/or disposal units. Approximately 25 percent of these units are, or are anticipated to be, 'operating';
approximately 50 percent are ‘undergoing closure'; and approximately 25 percent are, or are anticipated to
be, 'dispositioned through other options' under the Hanford Federal Facility Agreement and Consent
Order. - '

The original Hanford Federal Facility Agreement and Consent Order also established a stepwise

- permitting process that provided for the issuance of an initial Resource Conservation and Recovery Act

permit for less than the entire Hanford Facility. Any treatment, storage, and/or disposal units not included
in the initial permit were to be incorporated through a permit modification. Treatment, storage, and/or
disposal units not yet incorporated into the Resource Conservation and Recovery Act permit were to
continue to operate under interim status. Subsequent amendments of the Hanford Federal Facility
Agreement and Consent Order have retained the Resource Conservation and Recovery Act permitting
framework established by the original 1989 document ' '

The initial Hanford Facility Resource Conservation and Recovery Act Permit became effective in
September 1994, and is comprised of two portions, a Dangerous Waste Portion, issued by Ecology, and a
Hazardous and Solid Waste Amendments Portion, issued by the U.S. Environmental Protection Agency,
Region 10. The Dangerous Waste Portion is issued to five Permittees: the U.S. Department of Energy,
Richland Operations Office, as the ownet/operator, and to four of its contractors, as co-operators. The
Hazardous and Solid Waste Amendments Portion, and Part IV, "Corrective Action" of the Dangerous
Waste Portion is issued to the U.S. Department of Energy, Richland Operations Office, as the
owner/operator and contractors.

For purposes of the Hanford Facility Dangerous Waste Permit Application, the U.S. Department of -
Energy's contractors are identified as 'co-operators' and sign in that capacity (refer to-Condition 1.A2, of
the Dangerous Waste Portion of the Hanford Facility Resource Conservation and Recovery Act Permit).
Any identification of these contractors as an ‘operator’ elsewhere in the application is not meant to conflict
with the contractors' designation as co-operators but rather is based on the contractors’ contractual status
with the U.S. Department of Energy, Richland Operations Office.” '

The Hanford Facility Dangerous Waste Permit Application is considered to be a single application
organized into a General Information Portion (this document, DOE/RL-91-28) and a Unit-Specific
Portion. The scope of the Unit-Specific Portion is limited to individual 'operating’ treatment, storage,
and/or disposal units for which Part B permit application documentation has been, or is anticipated to be,
submitted. Documentation for treatment, storage, and/or disposal units ‘undergoing closure', or for units

Foreword.i
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that are, or are anticipated to be, 'dispositioned through other options', will continue to be submitted by
the Permittees in accordance with the provisions of the Hanford Federal Facility Agreement and Consent
Order. However, the scope of the General Information Portion includes information that could be used to’
discuss 'operating' units, units ‘undergoing closure', or units being 'dispositioned through other options'.

The permit modification process is used to incorporate treatment, storage, and/or disposal units as
permitting documentation for these units is finalized. The units to be included in annual modifications are
specified in a schedule contained in the Dangerous Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permit. Treatment, storage, and/or disposal units will remain in interim
status until incorporated into the Permit or dispositioned through other options.

Both the General Informatmn and Unit-Specific portions of the Hanford Facility Dcmgeraus Waste-
Permit Application address the contents of the Part B permit application guidance documentation
prepared by the Washington State Department of Ecology (Ecology 1987 and 1996) and the

U.S. Environmental Protection Agency (40 Code of Federal Regulations 270), with additional -
information needs defined by revisions of Washington Administrative Code 173-303 and by the
Hazardous and Solid Waste Amendments. For ease of reference, the alpha-numeric section identifiers
from the Washington State Department of Ecology's permit application guidance documentation follow,
in brackets, the chapter headings and subheadings. Documentation contained in the General Information
Portion is broader in nature and could be used by multiple freatment, storage, and/or disposal units

(i.e., either 'operating’ units, units 'undergoing closure', or units being ‘dispositioned through other-
optlons') A checklist indicating where information is contained in the General Information Portion, in
relation to the Washington State Department of Ecology guidance documentation, is located in the
Contents Section.

The intent of the General Information Portion is: (1) to provide an overview of the Hanford Facility; and
(2) to assist in streamlining efforts associated with treatment, storage, and/or disposal unit-specific Part B
permit application, preclosure work plan, closure work plan, closure plan, closure/postclosure plan, or
postclosure permit application documentation development, and the Hanford Facility Resource
Conservation and Recovery Act Permit modification process. Wherever appropriate, the Unit-Specific
Portion of the application, as well as preclosure work plan, closure work plan, closure plan,
closure/postclosure plan, or postclosure permit application documentation, will make cross-reference to
the General Information Portion, rather than duplicating text. Thus, Hanford Facility Resource
Conservation and Recovery Act Permit modifications mvolwng general information w111 require. updating
only the General Information Portion instead of each unit-specific document.

'Dangerous Waste', as used in the title of the Hanford Facili(y Dangerbus Waste Permit Application,
refers to waste subject to Washington Administrative Code 173-303 requirements and to requirements of
the Hazardous and Solid Waste Amendments, including those for which the state of Washington has not
yet been granted authority by the U.S. Environmental Protection Agency. Throughout the Hanford
Facility Dangerous Waste Permit Application, 'mixed waste' refers to waste containing both dangerous
and radioactive components. The radioactive component of mixed waste is interpreted by the

U.S. Department of Energy to be regulated under the Atomic Energy Act; the nonradioactive dangerous
component of mixed waste is interpreted to be regulated under the Resource Conservation and Recovery
Act and Washington Administrative Code 173-303. It is the position of the U.S. Department of Energy
that any procedures, methods, data, or information contained in the Hanford Facility Dangerous Waste
Permit Application that relate solely to the radioactive component of mixed waste are outside the scope of
the permit application and the Hanford Faczhty Resource Conservation and Recovery Act Permit, but are
included for the sake of completeness. It is the position of the Washington State Department of Ecology
that the radioactive component influences safe management of mixed waste and therefore information
about this component is necessary to ensure compliance with Washington Administrative Code 173-303
and the Hanford Facility Resource Conservation and Recovery Act Permit. Both agencies acknowledge
the other's position, but to avoid a conflict on the issue, the U.S. Department of Energy, Richland
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Operétions Office has agreed to provide information on radioactive constituents without agreeing with the
Washington State Department of Ecology's position. The Washington State Department of Ecology has
agreed to accept the information in this context without giving up its position. _

The General Information Porﬁon of the Hanford Facility Dangerous Waste Permit Application contains
information current of May 1, 2000. '
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Application Checklist

Tn accordance with the Washington State Department of Ecology's_Dangerous ‘Waste Permit Application
- Requirements (Ecology 1996), an application checklist has been completed by providing the facility name

and indicating where the listed material has been placed in the General Information Portion. This is
particularly important when the General Information Portion does not closely follow the outline of the
checklist and guidance or to designate where information is more appropriately placed in the
Unit-Specific Portion. The completed checklist is contained within this section of this Dangerous Waste
Permit application documentation. - : : : :

As noted in the Introduction of the Washington State Department of Ecology's 1996 guidance document,
this document only includes a detailed discussion of requirements for treatment and storage in tanks and
containers. Requirements for land-based and incinerator units are in a document entitled Dangerous
Waste Management Facility Permit Application: Additional Requirements for Facilities Which Dispose
of Dangerous Wastes or Manage Them in Land-based Units (Ecology 1987). The 1996 guidance
document advises that when preparing an application for land-based units use both guidance documents
in conjunction. To provide continuity in numbering, the major outline headings for land-based and
incinerator unifs have been provided by the Washington State Department of Ecology in the application
checklist included in its 1996 guidance document. ' S

The application checklist provided by the Washington State Department of Ecology has been modified to
include citations for Chapter 173-303 Washington Administrative Code and for 40 Code of Federal
Regulations Parts 264 and 270. In addition, the title of the checklist has been modified fo indicate that the
checklist contents do not just refer to "Treatment and Storage in Tanks and Containers". -

revised 6/96  Dangerous Waste Permit Applicaﬁon Reguirements - | _ Checklist-1
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Facility Name Hanford Facility Dangerous Waste Permit Application, General Information Portion

S

Date Application Received
. State of Washington
Part B Permit Application Revnew Checklist :
Technically Location in Application
. - Adequate?

Citations for the Chapter 173-303 Washington Administrative Code (WAC) are followed by those for .

40 Code of Federal Regulations (CFR) Parts 264 and 270. The federal citations are always in brackets.

For example: -"806(2){270.10(d)]" refers to WAC 173-303- 806(2) and 40 CFR 270.10(d).

A, Part A Form Chapter 1.0
806(2), 810(12)(a), 810(13) [270.10(d),

- 270.11(a) and (d), 270.13]

B. - Facility Description and General -Chapter 2.0
Provisions ‘
806(4)(a)(i),(x)(xi),(xviii) =~

[276.14(b)(1),(10),(19)] - '

B-1 General Description 2.1
806(4)(a)(3) [270.14(b)(1)]

B-1(a) - Facility Description 2.1.1

B-1(b) ‘Construction Schedule 2.12

B-2 Topographic Map 22

B-2a General Requirements 2.2.1

806{4)a¥xviii) [270.14(b)(19)]

B-2b Additional Requirements for Land Dlsposal 222
Facilities

B-3 . Seismic Consideration 23
806(4)(a)(xi) [270.14(b)(11)(i) and (ii),

264.18(a)]

B-4 Traffic Information 24
806(4)(a)(x) [270.14(b)(10)]

C. Waste Analysis Chapter 3.0 -
806(4)(a)(ii) and (iii), 300 [270.14(3),

264.13(b) and (c)]

C-1 Chemical, Biological and Physical Analyses 31
806(4)(2)(ii), 806(4)(b)(i1) and (v);
806(4)(c)(x); 140; 300; 395; 630(7)(c) and
(9); 640(1)(b), (2)(c), (3Xa), and (10)

[270.14(b)(2), 264.13(a), 268.7, 268 9]

C-1a Waste In Piles 313

C-1b Landfilled Wastes 3.1.4

C-lc Wastes Incinerated and Wastes Used in - 3.1.5
Performance Tests

C-2 Waste Analysis Plan 3.2

' - '806(4)(a)(iii), 140, 300(5) and (6)
[270.14(b)(3), 264. 13(b) and (c), 268.7 and
_ 268.9]
| C-2a Detailed Chemical, Physical, and/or- 3.2
Biological Analysis .

revised 6/96  Dangerous Waste Permit Applicatt’on Regquirements -

Checklist-2



Class 1 Modification

March 2003

WA7890008967, Attachment 33

State of Washington
Part B Permit Application Review Checklist

DOE/RL-91-28, Rev. 6

Technically
Adequate?

Location in Application -

C-2a(1)

Parameters and Rationale

806(4)(b)(D{A); 140 (LDR); 300(2), (5)(a),
and (5)(f); 395(1) and (2); 630(7)(c);
640(1)(b), (2)(c) and (3)(a) [270.15(b)(1),

©270.24, 270.25, 264.13(b)(1) and (8),

264.17, 264.191(b)(2), 264.192(a)(2),
264.1034(d), 264.1064(d), 268.7]

3.2

C-2a(2)

Analytical Methods

110, 300(5)(b) [264.13(b)}(2) and (8), Palt
264 Subparts AA, BB, and

CC] - Washington State has not adopted the
CC requirements yet.

32

C-22(3)

Generator-Supplied Analyses
300(3), (5X(g), and (¢) {264.13(b)(5}]

32

C-2b

Additional Requirements for Wastes
Generated Off-site
806(4)(a)(iii), 300(6) [264.13(c}]

C-2b(1)

Parameters and Rationale to Confirm
Identity of Off-site Waste '

300(3), (5)(a), and 5(g) {264.13(a)(4)and |

O] -

32

C-2b(2)

" Analytical Methods to Confirm Identity of

Off-site Waste .
300(3) and (5)(b) [264.13()(2)]

3.2

C-2b(3)

Representative Sampling of Incoming Off-
-site Wastes

300(3) and (5)(c), 110(2) [264.13(b)(3),
Part 261, Appendix I}

32

C-2¢

Methods for Collecting Samples for
Detailed and Confirming Analyses
300(5)c), 110(2) [264.13(b)(3),
264.1034(d), Part 261, Appendix I}

3z .

C-2d

Frequency of Analyses
300(4),(5)(d) [264.13(b)(4)] .

32

C-3

Manifest System
370 {264.71, 264.72]

33

C-3a

Procedures for Receiving Shipments
370(2),(3),(4) [264.71]

3.3.1

C-3b

Response to Significant Discrepancies
370(4) [264.72]

1332

1 C-3c

Provisions for Non-acceptance of Shipment
370(5)

333

C-3¢(1)

Non-acceptance of Undamaged Shipment
370(5)(b)

13331

revised 6/96  Dangerous Waste Permit Application Requirements
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Part B Permit Application Review Checklist

Technically

Location in Application

C-3¢(2)

Activation of Contingency Plan for
Damaged Shipment
370(5)(c)

Adequate?

3332

C-4

Tracking System
380

34

| D

Process Information
806{4)Xb} - (c), 630 through 670 [270.15 -
270.26, 264 Subparts I - BB] .

Chapter 4.0 .

D-1

Containers
806{4)(b), 630 {270, 15 264 Subpart I]

4.2

D-1a

Description of Containers
630(4) [264.172]

Unit-Specific Portion

D-1b

Container Management Practices

- 630(5) and (8); 340(3) [264.35, 264.173]

| Unit-Specific Portion

D-1c

Container Labelling
806(4)(b)(iii), 395(6), 630(3)

* I Unit-Specific Portion

D-1d

-Containment Requirements for Storing
Containers

Uﬁit—Speciﬁc Portion

D-1d(1)

Secondary Containment System Design-
806(4)(b)1) and (iv), 630(7) [270.15(a);
264.175(a), (b), and (d)]

Unit-Specific Portion

D-1d(1)(2)

System Design
806(4)(b)(i), 630(7) (a) and (d) [270.15(2),
264.175(b)]

Unit-Specific Portion

D-1d(1)(b)

Structural Integrity of Base
806(4)(b)(i), 630(7)a) [270.15(a),
264.175(b)]

Unit-Specific Portion .

D-1d(1)(c)

Containment System Capacity
806(4)(b)(I{A) and (C), 630(7)(a)
[270.15(2)(3), 264.175(0)(3)]

'Unit-'Speciﬁc Portion

D-1d(1)(d)

Contro] of Run-on

806(4)(b)(A)(D), 630(7)(b) [270.15(a)(4),
264.175(b)(4)]

Unit;Speciﬁc Portion ‘

D-1d(2)

Removal of Liquids from Containment
System

806(4)(bY)(E), 630(7)(a)(ii)
[270.15(a)(5), 264.175(b)(5)]

Unit-Specific Portion

D-le

Demonstration that Containment Is Not
Required Because Containers Do Not
Contain Free Liquids, Wastes That Exhibit
Ignitability or Reactivity, or Wastes
Designated F020 - 023, F026, or F027

806(4)(b)(ii), 630(7)c) [270.15(b)(2),
264.175(c)]

Unit-Specific Portion

revised 6/96  Dangerous Waste Permit Application Requirements
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State of Washington

. Part B Permit Application Review Checkllst

Technically
Adequate?

Location in Application

D-1f

Prevention of Reaction of Ignitable,
Reactive, and Incompatible Wastes in
Containers

Unit-Specific Portion

D-1K1)

Management of Certain Reactive Wastes in
Containers .

806(4)(b)(iv), 630(8)(a) [270.15(c),
264.1761

Unit-Specific Portion

b—lf‘(Z) _

Management of Ignitable and Certain Other
Reactive Wastes in Containers
806(4)(b)(1v), 630(8)(b) [270.15(c),
264.176] ‘

Unit-Spgciﬁc Portion

D-11(3)

Design of Areas to Manage Incompatible
Wastes .

806(4)(b) (iv), 630(9)(c) [270.15(c),
264.177]

Unit-Specific Portion

Tank Systems

- 806(4)(c), 640, 395(6) [270.16, 264.190

through 264.199, 264.1030 through
264.1065]

4.3

D-2a

" Design, Installation and Assessment of

Tanks Systems

806(4)(c)(D),(ii),(v), and {vi), 640(2) and (3)
[270.16(a), (b), (e), and (f), 264.191,
264.192]

Unit-Specific Portion

D-2a(1)

Design Requirements
640(2)(c), (3)(a) [264.191(b), 264.192(a)]

Unit-Specific Portion

D-2a(2)

Integrity Assessments

640(2)(a).(c) and (e); (3)(2),(b) and (g)
[264.191(a) and (b) 264.192(2),(b), and ()]

Unit-Specific Portion

D-22(3)

Additional Requirements for Existing Tanks |
640(2)(a) and (c)(v) [264.191(a)} and (b)(5)]

Unit-Specific Portion -

D-2a(4)

Additional Requirements for New Tanks

640(3)(c), (e), (f) and (g) [264.192{b),(d),
and (¢}

Unit-Specific Portion

D-2a(5)

Additional Reqmrements for New On-
ground or Underground Tanks
640(3)(a)(ii), (iv), and (v); 6403)(d)
[264.192(a)(3),(4), and (5), and (¢c)]

Unit-Specific Portion

D-Zb

Secondary Containment and Release
Detection for Tank Systems
640(4), 806(4)(c)(vii) [270.16(g), 264.193]

Unit-Specific Portion

D-2b(1)

Requirements for All Tank Systems

Unit—Sp_eciﬁc Portion

D-2b(2)

Additional Requirements for Specific Types
of Systems

Unit-Specific Portion

D20)@

Vault Systems
640(4)(e)(ii) [264.193(€)(2)]

Unit-Specific Portion

revised 6/96 . Dangerous Waste Permit Applicatian Requiremehts
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Technically
Adequate?

Location in Application

D-2b(2)(b)

Double-walled Tanks _
640(4)(e) i) [264.193(e)(3)]

Unit-Specific Portion

[ D2b2)(0)

Ancillary Equipment
640(4)(%) [264.193(9)]

Unit-Specific Portion

D-2c

Variances from Secondary Containment
Requirements

640(4)(g) and (h), 640(1Xb) and
806(c)(viii) [270.16(h), 264.193(g) and (h),
264.190(a)] '

Unit-Specific Portion

D-2d

Tank Management Practices
806(4)(c)(iii),(iv),(ix); 640(5)(a) and (b)
[270.16(c),(d), and (i), 264.194(a) and (b)] -

Unit-Specific Portion

D-2e

Labels or Signs

Unit—Spebiﬁc Portion

D-2f

806(4)(c)(xi), 395(6), 640(5)(d)
Air Emissions '
806(4)(c)(xii), 640(5)e)

Unit-Specific Portion

D-2g

Management of Ignitable or Reactive
Wastes in Tank Systems
806(4)(c)(x), 640(9) [270.16(f), 264.198]

Unit-Specific Portion

D-2h

Management of Incompatible Wastes in
Tank Systems
806(4)(c)(x), 640(10) [270.16(f), 264.199]

Unit-Specific Portion .

D-3
D-4
D-5
| D-6
D-7

Waste Piles

Surface Impoundments
Incinerators

Landfills

Land Treatment

44
4.5
46
4.7
4.8

D-8

Air Emissions Control _
806(4)(j) and {k), 110 (test methods), 690,
691 [270.24, 270.25, Part 264 Subparts AA,
BB, and CC] - Washington State has not
adopted the CC requirements yet.

'4.10

D-8a

Process Vents
806(4)(j), 110, 690 [270.24,
264.1030 - 264.1035 (Subpart AA)]

4.10.1

D-8a(1)

Applicability of Subpart AA Standards
690 [270.24(b), 264.1030, 264.1034(d),
264.1035(b)(2)]

4101

revised 6/96 Dangerous Waste Permit Application Re@uirements
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Technically
Adequate?

Location in Application .

D-8a(1)(a)

Process Vents Subject to Subpart AA
Standards

4.10.1

D-8a(1)(b)

Process Vents Not Subject to Subpart AA
Standards

4.10.1

D-8a(1)(c)

Re-evaluating Applicability of Subpart AA
Standards -
690 [270.24(b)(3), 264.1030]

4.10.1

D-82(2)

Process Vents - Demonstrating Compliance
806(4)(j), 110, 690 [270.24, 264.1030 -
264.1035]

4101

D-8a(2)(a)

The Basis for Meeting Llnnts/ Reductions
806(4)()(iD), 110, 690 [270.24(b),
264.1032, 264.1034(c), 264.1035(b)(2) and

®)3)]

14101

‘D-8a(2)(b)

Demonstrating Compliance via Selected
Method :

806(4)(j)(ii), 110, 690 [270.24(b),
264.1032, 264.1034(c), 264.1035(b)(2) and
(®)3)]

4.10.1

D-8a(2)(c)

Design Information and Operating
Parameters for Closed Vent Systems and
Control Devices

806(4X(j)(iv), 110, 690 [270.24(d),
264.1032(b), 264.1033, 264.1034,
264.1035(b)(3) and (b)(4), 264.1035(c)]

4101

D-8a(2)(d)

Re-evaluating Comphance with Subpart AA
Standards

806(4)(j) (i), 690 [270 24(b), 264.1030,
264.1035(b)(2)]

4.10.1

D-8b

Equipment Leaks

. 806(4)(K), 110, 691 [270.25,

264.1050 - 264.1064, 264.1033,
264.1034(c), 264.1035(b) and (c}]

1 4.10.2

D-8b(1)

Applicability of Subpart BB Standards
806(4)(k), 110, 691 [270.25, 264.1050,
264.1063] .

4.10.2

D-8b(1)(a)

Equipment Subject to Subpart BB

4.10.2

D-8b(1)(b)

Re-evaluating App11cab1hty of Subpart BB
Standards

110, 691(1) {264.1063(d) - (g).
264.1064(K)]

"4.10.2

D-8b(2)

Equipment Leaks - Demonstrating
Compliance

4.10.2

revised 6/96  Dangerous Waste Permit Application Requirements
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Technically

Location in Application

D-8b(2)(a)

Procedures for Identifying Equipment
Location and Method of Compliance,

- Marking Equipment, and Ensuring Records

are Up-to-date
806(4)(k), 691 [270.25, 264.1050 -
264.1064]

Adequatf:?

.4.10.2

PEIC)

Demonstrating Compliance with D—8b(1)(a)
and (2)(a) Procedures

806(4)(k), 691 [270.25, 264.1050 -
264.1059]

14102

D-8b(2)(c)

Closed Vent Systems or Control Devices:
Showing Compliance with Emission
Reduction Standards _
806(4)(k), 110, 690, 691 [270.25,

© 264.1033 - 264.1035, 264.1052 - 264.1055,

264.1059, 264.1060, 264.1063]

4.10.2

D-8¢

Tanks and Containers

{270.27, 270.15, 270.16, Part 264

Subpart CC)

4.16.3

D-SC(I)

Applicability of Subpart CC Standards
[264.1080, 264.1082]

4.10.3

D-8c(2)

Tank Systems and Container Areas -
Demonstrating Compliance

Provide the documentation required by
[1270.27(a)(1) - (a}(3) and (a)(5) - (a)(6).

2103

Waste Minimization
[264.73(b)(9), 264.75(h) and (i)]

Chapter 10.0

Groundwater Monitoring for Land-based
Units

Chapter 5.0

Releases from Solid Waste Management
Units

806(4)(a)(xxiii) and (xxiv), 645, 646
[270.14(d)]

Chapter 2.0 -

Solid Waste Management Units and Known
and Suspected Releases of Dangerous
Wastes or Constituents

2.5

E-la -

Solid Waste Management Umts

2.5

E-1b

Releases

2.5

E-2

Corrective Actions Implemented - i
(If you have been conducting corrective
action under a RCRA Section 3008(h),
7003, or 3013 order; under a Model Toxics
Control Act (MTCA) order; as an
independent MTCA cleanup; or under

2.5

another authority.)

revised 6/96  Dangerous Waste Permit Application Requirements
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Technically
Adequate?

Location in Application .

Procedures to Prevent Hazards
806(4)(a)(iv),(v),(vi),(viii),(ix), 310, 320,
340 [270.14(b)(4),(5),(6),(8); 264.14,
264.15, 264.17, 264.30 - 264.35]

Chapter 6.0

Security
806(4)(a)(1v) 310(1) and (2) [270. 14(b)(4),
264.14] -

6.1

| F-1a

Security Procedures and Equipment
806{4)(a)(iv), 310(2) [270.14(b)(4), 264.14]

F-1b

Waiver
310(1) [264.14{a}]

612

F-2

Inspection Plan
806(4)(a)(v), 320, 340 [270.14(b)(5),

© 264.15]

6.2 -

F-2a

General Inspection Requirements
806(4)(2)(v), 320(1), 320(2)(a),(b) and (c),
340(1)(d) [270.14(b)}(5), 264.15(a) and (b),
264.33, 264.34, 264.35]

6.2.1

E-2b

Inspection Log
320(2)(d) [264.15(d)]

6.2.2

F-2¢

Schedule for Remedial Actlon for Problems
Revealed
320(3) [264.15(c)]

6.23

F-2d

Specific Process or Waste Type Inspection
Requirements

6.2.4

F-2d(1)

Container Inspections

~ 806(4)(a)(v), 630(3) and (6), 320(2)(c) and

(3) [270.14(b)(5), 264.15(c), 264.174]

. Unit-Specific Portion

F-2d(2)

Tank System Inspections and Correc’uve
Actions
640(6) and (7) [270.14(b)(5), 264 195]

| Unit-Specific Portion

F-24(2)(2)

Tank System Inspections
806(4)(a)(v), 640(6) [264.195]

Unit-Specific Portion

F-zd(z)(b)-

Tank Systems - Corrective Actions
640(7) [264.196]

Unit-Specific Portion

F2dG)

Storage of Ignitable or Reactive Wastes
806(4)(a)(v), 395(1)(d) [no equivalent
federal requirement]

N Unit-Specific Portion

| F-2d(®)

Air Emissions Control and Detection -
Inspections, Monitoring, and Corrective
Actions

(806(4)(2)(v) [270.14(b)(5), 264.1033 (¢) - |

(k); 264.1035; 264.1052; 264.1053;
264.1058; 264.1064; 264.1067, 264.1088,
264.1091]

Unit-Specific Portion
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Technically Location in Application

F-2d(4)(a)

Process. Vents
806(4)(a)(v) [264.1033; 264. 1034(b) and

(c); 264.1035(b)(3), (b)(4), and (c)]

Adeguate?

Unit-Specific Portion

F-24@)0)

.Equipment Leaks 3
806(4)(a)(v) [264.1052 - 264.1064)

Unit-Specific Portion

F-2d(4)(c)

Tanks and Containers

[270.14(b)X5), 270.27((a}6), 264.1088,
264.1091] '
Department of Ecology has not yet adopted
the CC requirements.

Unit-Specific Portion

F-2d(5)
F-24(6)
F-2d(7)
F-24(8)
F-24(9)

Waste Pile Inspection
Surface Impoundment Inspection
Incinerator Inspection

" Landfill Inspection

Land Treatment Facility Inspection

Uﬁit—Speciﬁd Portion

1 F-3

Preparedness and Prevention Requirements
806(4)(a)(vi), 340 [270.14(b)(6), Part 264
Subpart C]

6.3

F-3a

Equipment Requirements
340(1) and (2} [264.32,264.34]

6.3.1 and

Unit-Specific Portion

F-3b

Aisle Space Requirement

340(3) [264.35]

6.3.2

F-4

Preventive Procedures, Structures, and
Equipment
806(4)(a)(viii} [270.14(b)(8)]

64

F-5

Prevention of Reaction of Ignitable,
Reactive, and/or Incompatible Wastes
806(4)(a)(ix),(b)(v), and (c)(x); -
395(1)(a),(b}) and (c); 630(9)(a) and (b);
640(9)(10) [270.14(b)(9), 264.17(a) and (b),
264.177(a) and (b)]

6.5 and

| Unit-Specific Portion

F-5a

- Precautions to Prevent Ignition or Reaction

of Ignitable or Reactive Waste
806(4)(a)(ix), 395(1)(a) and (c)
[270.14(b)(9), 264.17(2)]

‘Unit-Specific Portion

F-5b

Precautions for Handling Ignitable or
Reactive Waste and Mixing Incompatible
Wastes

806(4)(a)(ix), (b)(v), and (c)(x); 395(1)(b}
and {c); 630(9)(a) and (b); 640(5) and (10)
[270.14(b)(9), 264.17(b), 264.177(a) and,
()]

_Unifa‘Speciﬁc Portion

. F-Sb(lj

Ignitable or Reactive Wastes In Tanks
B06(4)(c}x), 640(9) [270.16(j), 264. 198]

Unit-Speciﬁc Portion

revised 6/96 = Dangerous Waste Permit Application Regquirements
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Technically Location in Application
. . Adequate? '
| F-5b(2) Incompatible Wastes In Containers or : Unit-Specific Portion -
‘Tanks . ' '
806(4)(b)(v) and (4)(c)(x), 630(9) (2) and
(b), 640(10) [270.15(d), 270.16(j) 264.17(b)
and (¢), 264.177(a) and (b), 264.199] _
G. Contingency Plan Chapter 7.0
806(4)(a)(vii), 340, 350, 360, 640(7),
650(5), 660(6) [270.14(b)(7), 264.50
through 264.56]
G-1 General Information Attachment 4 of HF RCRA
_ : - Permit (DW Portion)
G-2 Emergency Coordinators _ Attachment 4 of HF RCRA
350(3)(d), 360(1) [264.52(d), 264.55] Permit (DW Portion) and -
' Unit-Specific Portion
G-3 Circumstances Prompting Implementation Attachment 4 of HF RCRA |
-350(1) and (2), 360{2) [264.51, 264.52(a), Permit (DW Portion) and
264.56(a) and (b)] Unit-Specific Portion
G-4 . Emergency Response Procedures Attachment 4 of HF RCRA |
350(3)(2) and (b), 360(2)(a),(b), and (c) Permit (DW Portion) and
[264.52(a), 264.56] ' Unit-specific Portion
G-4a Notification Attachment 4 of HF RCRA
360(2)(a) [264.56(a)] . Permit {(DW Portion) and
Note that the facility must also notify under -Unit-Specific Portion
WAC 173-303-145. _
G-4b Identification of Dangerous Materials Attachment 4 of HF RCRA
360(2)(b) [264.56(b)] Permit (DW Portion) and
Unit-Specific Portion
G-4¢ Hazard Assessment and Report Attachment 4 of HF RCRA
360(2)(c),(d), and (e) [264.56(c) and (d)] Permit (DW Portion) and
Unit-Specific Portion
G-4d Prevention of Recurrence or Spread of Attachment 4 of HF RCRA
Fires, Explosions, or Releases : Permit (DW Portion) and
360(2)(f) and (g), 630(2), 640(7) [264.56(c) Unit-Specific Portion
and (f), 264.171, 264.196] - =
G-4f Posi-Emergency Actions Attachment 4 of HF RCRA
' 360(2)(h),{1),(), and (k); 640(7) Permit (DW Portion) and
[264.56(g) and (h}) Unit-Specific Portion
G-5 Emergency Equipment Attachment 4 of HF RCRA
350(3)(e) [264.52(e)] Permit (DW Portion) and
Unit-specific Portion
G-6 Coordination Agreements .| Attachment 4 of HF RCRA
350(3)(c), 340(4) [264.52(c), 264.37] Permit (DW Portion)
G-7 Evacuation Plan Attachment 4 of HF RCRA
350(3)(f), 355 [264.52()] Permit (DW Portion) and
| Unit-Specific Portion

- revised 6/96  Dangerous Waste Permit Application Requirement&
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Part B Permit Application Review Checklist
' Technically | Location in Application
1 : Adequate? :
G-8 Required Reports, Recordkeepmg, and . Attachment 4 of HF RCRA
Certifications ‘ Permit (DW Portion) and
360(2)(k), 640(N)(d)(iii), 640(7)(f) ‘Unit-Specific Portion
[264.56())] -
G-8(1) General Requirements ‘ Attachment 4 of HF RCRA
. S Permit (DW Portion) and -
: : Unit-Specific Portion .
G-8(2) = Requirements for Tank Systems . - | Attachment 4 of HF RCRA
: : -| Permit (DW Portion) and
. Unit-Specific Portion
H. Personnel Training ‘ ‘ Chapter 8.0
806(4)(a)(xii), 330 [270.14(b)(12), 264.16] ‘
H-1 - Job Title/Job Description Unit-Specific Portion
 330(2)1a) [264.16(d)(1) and (2)] L -
H-2 Outline of Training Program _ Unit-Specific Portion
806(4)(a)(xii), 330(1) and (2)(b) : o ;
_ [270.14(b)(12); 264.16(2a)(1),{c), and (d}3)] _
H-3 Implementation of Training Program .- Unit-Specific Portion
330(1)(c), 330(2)(c), 330(3) [264.16(b)] .
L Closure and Financial Assurance = = | Chapter 11.0
' 806(4)(a)(xiii), 610, 620 [270.14(b)(15),
264.142, 264.143, 264.151]
I-1 Closure Plan/Financial Assurance for 11.1
Closure ' R
806(4)(a)(xiii), 610(2) - (6) [270. 14(b)(13),
: 264.111, 264.112] ' :
| I-1a Closure Performance Standard -~ - 11.1.1
610(2)(b) [264.111] '
|I-1b . Closure Activities o 11.1.2
] 610(3)(2)(i) through {vi}; 610(5); 630(10); ' :
640(5) [264.112(b)(1), 264.112(b}4),
264.114, 264.178, 264.197]
I-1b{1) Maximum Extent of Operation 11.1.2.1
1 I-1b(2) Removing Dangerous Wastes L 11.1.2.2
I-1b(3) Decontaminating Structures, Equipment, 11.123
: and Soil ' _
I-1b(4) Sampling and Analysis to Identify Extent of 11.1.2.4
Decontamination/ Removal and to Verify '
Achievement of Closure Standard , -
I-1b(4)(a) Sampling to Confirm Decontamination of 11.1.24
Structures and Soils ' .
I-1b(5) Other Activities Unit-Specific Portion
610(3)(vi}
e Maximum Waste Inventory 11113
' 610(3)(a)(iii) [264.112(b)(3)] -

revised 6/96  Dangerous Waste Permit Application Requirements ' Checklist-12



Class 1 Modification

‘March 2003

WA7890008967, Attachment 33

State of Washington

Part B Permit Application Review Checklist

DOE/RL-91-28, Rev. 6

Technically
Adequate?

Location in Application -

I-1d

Closure of Waste Piles, Surface
Impoundments, Incinerators, Land
Treatment, and Miscellaneous Units

11.14

I-1e

Closure of Landfill Units

11.1.5

I-1f

Schedule for Closure
610(3)(a){(vii) [264. 112(b)(6)]

11.1.6

I-1g

Extension for Closure Time
610(4)(a), 610(4)(b) [264.113(a),
264.113(b}Y]

11.1.7

I-1h

 Closure Cast Estimate

806(4)(a)(xv), 620(3) [270. 14(b)(15)
264.142] .

11.1.8

Financial Assurance Mechanism for
Closure

806(4)(a)(xv), 620(4) and (10)
[270.14(b)(15), 264.143, 264.1511]

11.19

I-2

Notice in Deed of Already Closed Disposal
Units '
806(4)(a)(xiv), 610(10) [270.14(b)(14),
264.120, 264.117(c), 264.119]

11.2

I3

Post-Closure Plan

11.3

I-4

Liability Requirements
806(4)(a)(xvii), 620(8), 620(10)
[270.14(b)}17),264.147, 264.151]

114

I-4a

Coverage for Sudden Accidental
Qccurrences
620(8)(a) [264.147(a),(H)]

114

I-4b

Coverage for Nonsudden Accldcntal
QOccurrences

11.4

I-4c

Request for Variance
620(8)<c) [264.147(c)]

11.4

J.

Other Federal and State Laws
806(4)(a)(xix) [270.14(b)(20), 270.3]

Chapter 13.0

Part B Certification
806(4)(a), 810(12) and (13) [270.11]

Chapter 14.0 |
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