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FORM 3 DANGEROUS WASTE PERMIT APPLICATION L EPA/State lo... No.

R OFFICIAL USE ONLY
Application Date Received Comments
Approved (month! day/ year)

H
I. FIRST OR REVISED APPLICATION

Place an "X' in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for

your facility or a revised application. If this is your first application and you already know your facility's EPA/STATE IiD. Number, or If this is

a revised application, enter your facility's EPA/STATE I.D. Number in Section I above.

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

1. Existing Facility (See instructions for E 2. New Facility (Complete item below.)
definition of "existing" facility. Complete item below.)

MO DAY YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide the

03 22 1943 date (mo/daylyr) 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 "C below and complete Section I above)

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

IL PROCESSES -CODES AND 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 describe the process (including its design capacity) in the space provided on the (Section III-C).

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

1. Amount - Enter the amount.

2. Unit of Measure - For each amount entered in colun B(1), enter the code from the list of unit measure codes below that describes the unit

of measure used. Only the units of measure that are listed below should be used.

PROCESS

STORAGE:
Container (barrel, drum, etc.)
Tank
Waste pile
Surface impoundment

DISPOSAL:
Injection well
Landfill

Land application
Ocean disposal
Surface impoundment

TREATMENT:
Tank
Surface impoundment
Incinerator

Other (use for physical, chemical, thermal or biological treatment
processes not occurring in tanks, surface impoundments or
incinerators. Describe the processes in the space provided; Section III-C.)

PROCESS CODE

Sol
S02
S03
S04

D80
D81

D82
D83
D84

TOl
T02
T03

APPROPRIATE UNITS OF MEASURE
FOR PROCESS DESIGN CAPACITY

Gallons or liters
Gallons or liters
Cubic yards or cubic meters
Gallons or liters

Gallons or liters
Acre-feet (the volume that would cover one
acre to a Depth of one foot) or hectare-meter
Acres or hectares
Gallons per day or liters per day
Gallons or liters

Gallons per day or liters per day
Gallons per day or liters per day
Tons per hour or metric tons per hour; gallons
per hour or liters per hour

T04 Gallons per day or liters per day

nit of Measure Unit of Measure Code
.allons... ............... ..... G
Liters .. _. . ....... ........... ...... L
Cubic Yards ..................... Y
Cubic Meters..............C...C
Gallons Per Day............... ...... U

Unit of Measure Unit of Measure Code
Liters Per Day....................V
TonsPerHour...................D
Metric Tons Per Hour ...... _....... W
Gallons Per Hour.. ................. E
Liters Per Hour... ................ H

Unit of Measure Unit of Measure Code
Acre-Feet........... ............ A
Hectare-Meter.. ....................F
Acres ................ .......... B
Hectares.... ..................... _. Q

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

L"



Class I Modification:
Quarter Ending 12/31/2003

PUREX Storage Tunnels
Rev. 5C, 12/31/2003 2 of 10

IIl. PROCESS - CODES AND DESIGN CAPACITIES (continued)
Example for Completing Section III (shown in line numbers X-1 and X-2 below): A facility has two storage tanks; one tank can
hold 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour.

A. Process Code
(from list above)

B. Process Design Capacity
1. Amount (Specify) 2. Unit of Measure

(enter code) For Official Use Only

X-1 S 0 2 600 G
X-2 T 0 3 20 E

1 X 9 9 24,007 C 
2 Process Code X99 is being used to designate the PUREX Storage Tunnels as a "Miscellaneous Unit" per WAC 173-303-680.
3
4

6
7
8
9

10

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

X99

The PUREX Storage Tunnels, a miscellaneous unit (X99), are used for storage of mixed waste subject to the
requirements of WAC 173-303-680. The two tunnels store waste from the PUREX Plant and other onsite sources.
Since being placed into service, mixed waste has been stored in the tunnels on raflcars. 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 feet) wide by
6.7 meters (22 feet) high by 109 meters (358 feet) long and provides storage space for eight railcars. Between
June 1960 and January 1965, all eight railcar positions were filled and the tunnel subsequently was sealed. The
combined volume of the equipment stored on the eight railcars presently in Tunnel Number 1 is approximately
596 cubic meters (780 cubic yards). The maximum process design capacity for storage in Tunnel Number I is
approximately 4,129 cubic meters (5,400 cubic yards).

The construction of Tunnel Number 2 was completed in 1964. Tunnel 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 Tunnel Number 2 is approximately
2,204 cubic meters (2,883 cubic yards). The maximum process design capacity for storage in Tunnel Number 2 is
approximately 19,878 cubic meters (26,000 cubic yards).

K-
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Class 1 Modification: PUREX Storage Tunnels

Quarter Ending 12/31/2003 Rev. 5C, 12/31/2003, 3 of 10

TV. DESCRIPTION OF DANGEROUS WASTES

-"Dangerous Waste Number - Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle

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

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 handled on an annual

basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will

be handled which possess that characteristic or contaminant.

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 III 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 lI 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 lV-D(l); and (3) Enter in the space provided on page 4, the line number and the additional code(s).

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

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be

described by more than one Waste Number shall be described on the form as follows:

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

estimating the total annual quantity of the waste and describing all the processes to be used to 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. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an

estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose

of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.

Line A. Dangerous Waste No. B. Estimated Annual I C. Unit of Measure D. Processes

No. (enter code) Quantity of Waste (enter code)

1. Process Codes 2. Process Description
(enter) (ifWa code is not entered in D(1))

X-1 K 0 15 4 900 P T03 D80

-2 D 0 0 2 400 P T03 D80

X-3D 0 0 1 100 PJ T03 D80

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.
J.D. Number (enter from page 1)

IWIA171819101010181916i7i
~2

SIV. DESCRIPTION OF DANGEROUS WASTES (continued)

Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes
No. (enter code) Quantity of Waste (enter code) Process Codes 2. Process Description

fenter) (if a code is not entered in D(1))

1. D 0 0 5 454* K - X99 Storage - Miscellaneous
2. D 0 0 6 454* -

3. W T 0 2
4. D 0 0 7 454* 4
5. D 0 0 8 8,000*
6. D 0 0 9 45* 4
7. D 0 1 0 454* 4
8. D 0 1 1 680*
9. D 0 0 1
10. W T 0 2 454 .1 Included with above
11. * The estimated annual quantity of waste listed above represents the maximum quantity of waste placed in either tunnel in a given year.
12
13. __ __

14.
5. 

_____

16.Fi7.
18.
19.
20.
21.
22.
23.
24.
25.
T27 I I_ _ _ _______

27.
28.
29.
30.
31.
32.
33.

36.

.39. -v

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

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

The waste stored in the tunnels could include barium(D005), cadmium (D006), chromium (D007), lead (D008),
mercury (D009), selenium (D010), silver (D011), and light mineral oil (WTO2, 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 3). Cadmium also could be considered state-only, toxic,
dangerous waste (WTO2).

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).

Vi. PHOTOGRAPHS Refer to attached photograph(s).

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

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

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

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

VII. FACILITY OWNER
[XIA. If the facility owner is also the facility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the

left and skip to Section XI below.
B. If the facility owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

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

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

IX. OWNER CERTIFICATION

Icertify 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. lam aware that there are significant penalties for submitting false information,

including the possibility offine and imprisonment
Name (print or type) Signature Date Signed

John D. Wagoner, Manager John D. Wagoner Revision 5 signed
U.S. Department of Energy 09/26/96
Richland Operations Office

X. OPERATOR CERTIFICATION

I certify under penaly 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 ofthose individuals immediately responsible for obtaining the information, I believe that the

submitted information is true, accurate, and complete. I am aware that there are signiftcant penaltiesfor submittingfalse information,

including the possibility offine and imprisonment.

Name (Print Or Type) Signature Date Signed

See attachment I

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

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.

John D. Wagoner
Owner/Operator

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

09/26/96
Date Revision-5 Signed

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

09/13/96
Date Revision 5 Signed

K-

K--
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1 2.0 UNIT DESCRIPTION

2 2.1 PUREX STORAGE TUNNELS

3 The PUREX Storage Tunnels branch off from the railroad tunnel and extend southward from the east end

4 of the PUREX Plant (Figure 2.1). The tunnels are used for storage of mixed waste from the PUREX

5 Plant and from other onsite sources. Each storage tunnel is isolated from the railroad tunnel by a

6 water-fillable shielding door. There are no electrical utilities, water lines, drains, fire detection or

7 suppression systems, or communication systems provided inside the PUREX Storage Tunnels.

8 Material selected for storage is' loaded on railcars modified to serve as both transport and storage

9 platforms. Normally, a remote-controlled, battery-powered locomotive was used to position the railcar in

10 the storage tunnel. In the past and possibly in the future, other remote movers, e.g., standard locomotive

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

12 tunnel or to withdraw a car from the tunnel. The railcar storage positions are numbered sequentially,

13 commencing with Position 1 that abuts the railstop bumper at the south end of each tunnel. Position 2 is

14 the location of the railcar that abuts the railcar in Position I and so forth. The railcars and material remain

15 in the storage tunnel until retrieval is required. Each railcar is retrievable; however, because the railcars

16 are stored on a single, dead-end railroad track, the railcars can be removed only in reverse order (i.e., last

17 in, first out).

18 Transfers into or out of the PUREX Storage Tunnels were infrequent and were not manpower-intensive

19 operations. A more detailed description of the operation of the PUREX Storage Tunnels is provided in

20 Attachment 28, Chapter 4.0.

21 2.1.1 Tunnel Number I (218-E-14)

22 Construction of Tunnel Number I was completed in 1956 and consists of three areas: the water-fillable

23 door, the storage area, and the vent shaft (Figure 2.3). The water-fillable door is located at the north end

24 of Tunnel Number 1 and separates the storage tunnel from the PUREX railroad tunnel. The door is

25 7.5 meters high, 6.6 meters wide, and 2.1 meters thick, and is constructed of 1.3 centimeter steel plate.

26 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

27 (closed) position. If the door is filled with water, the water must be pumped from the door before the

28 door can be raised.

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

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

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

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

33 and operating gallery.

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

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

36 activities.

37 The storage area is that portion of the tunnel that extends southward from the water-fillable door. Inside

38 dimensions of Tunnel Number 1 are 109.1 meters long, 6.7 meters high, and 5.9 meters wide. Ceiling and

39 walls are 35.6 centimeters thick and constructed of 30.5- by 35.6-centimeter creosote pressure-treated

40 Douglas fir timbers arranged side by side. The first 30.5 meters of the east wall are constructed of

41 0.9-meter-thick reinforced concrete (Section AA of Figure 2.3). A 40.8-kilogram- mineral-surface

Attachment 28.2.1
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1 roofing material was used to cover the exterior surface of the timbers before placement of 2.4 meters of
2 earth fill. The earth cover serves as protection from the elements and as radiation shielding. The timbers
3 that form the walls rest on reinforced concrete footings 0.9 meter wide by 0.3 meter thick. The floor
4 consists of a railroad track laid on a gravel bed. The space between the ties is filled to top-of-tie with
5 gravel ballast. The tracks are on a 1.0 percent downward slope to the south to ensure that the railcars
6 remain in their storage position. A railcar bumper is located 2.4 meters from the south end of the tracks to
7 act as a stop. The capacity of the storage area is eight. 12.8-meter-long railcars.

8 From 1962 through 1980, nine pipe risers were installed through the roof of Tunnel Number 1. Seven of
9 the nine risers were used for wood sampling of the tunnel ceiling timbers. The other two risers were used

10 to obtain air samples and temperature data of the internal environment of the tunnel. Currently, all risers
11 are capped.

12 The results of the wood strength survey (conducted in 1980) concluded that the wood beams in Tunnel
13 Number 1 were within standards for present day wood. Design calculations performed at the time also
14 found the tunnel to be within safe limits (Silvan 1980). Air sampling conducted in Tunnel Number I did
15 not identify the presence of any combustible gases and found oxygen levels to be at about 21 percent with
16 carbon dioxide at about,0.3 percent. The reported temperature in Tunnel Number 1 remains consistent at
17 15.6 *C (Rambosek and Foster 1972).

18 An independent evaluation of the 1980 data collected by Silvan was conducted in 1991 to further evaluate
19 the structural integrity of PUREX Storage Tunnel Number 1 (Hand and Stevens 1991). This study
20 concluded that any degradation of thetreated timbers because of decay or insect attack should be minimal
21 and found thatthe tunnel timbers structurally shouldbe sound. This study also confirmed the
22 reasonableness of the values used and agreed with the findings of the Silvan study. In addition, the study
23 concluded that the methods used by Silva to calculate the loss of timber strength were sufficiently
24 conservative to accurately determine the soundness of the timbers. The exposure of the timbers to the
25 high gamma radiation field emitted by the material stored within the tunnel was factored into the
26 evaluation.

27 A vent shaft is located at the south end of Tunnel Number 1. The shaft is approximately 1.5 meters by
28 1.5 meters in cross-section and is constructed of reinforced concrete. The vent stack extends
29 approximately 0.3 meter above grade and was capped with a single-stage, high-efficiency particulate air
30 (HEPA) filter, a 283-cubic-meter per minute exhaust fan, and a 6.1-meter tall exhaust stack. After filling
31 Tunnel Number 1 to capacity, the tunnel was sealed. Sealing activities included de-energizing the
32 ventilation system and blanking the ventilation system to prevent interaction of the tunnel air with
33 external air. Deactivation of the vent system is described in Attachment 28, Chapter 4.0, §4.1.6.1. A
34 further discussion of the tunnel ventilation system is provided in Attachment 28, Chapter 4.0.

35 In June 1960, the first two railcars were loaded with a single, approximately 12.5-meter-long, failed
36 separation column and placed in Tunnel Number 1. Between June 1960 and January 1965, six more
37 railcars were placed in Tunnel Number 1, filling the tunnel. After the last car was placed in the
38 northern-most storage position (Position 8), the water-fillable door was closed, filled with water, and
39 deactivated electrically. The Tunnel Number I door was drained as part of PUREX Facility transition
40 activities.

41 2.1.2 Tunnel Number 2 (218-E-15)

42 Construction of Tunnel Number 2 was started and completed in 1964. Like Tunnel Number 1, Tunnel
43 Number 2 consists of three functional areas: the water-fillable door, the storage area, and the vent shaft.
44 Construction of Tunnel Number 2 differs from that of Tunnel Number I as follows.

Attachment 28.22
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1 . A combination of steel and reinforced concrete was used in the construction of the storage area for
2 Tunnel Number 2 (Figure 2.4) rather than wood timbers, as used in Tunnel Number 1.

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

4 * The floor of Tunnel Number 2, outboard of the railroad ties, slopes upward to a height of
5 approximately 1.8 meters above the railroad bed, whereas the floor in Tunnel Number 1 remains flat
6 all the way out to the sidewalls.

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

10 18.3 meters.

11 The physical structure of the water-fillable door at the north end of Tunnel Number 2 essentially is
12 identical to the water-fillable door for Tunnel Number 1. The water-fillable door for Tunnel Number 2 is
13 approximately 57.9 meters south and 18.3 meters east of the water-fillable door for Tunnel Number 1
14 (Figure 2.3).

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

20 The storage area of Tunnel Number 2 is that portion of the tunnel extending southward from the
21 water-fillable door. Construction of this portion of Tunnel Number 2 consists of a 10.4-meter diameter,
22 steel (0.5 centimeter plate), and semicircular-shaped roof, supported by internal I-beam wales attached to
23 external, reinforced concrete arches. The concrete arches are 0.4-meter thick and vary in width from 0.4
24 to 1.8 meters. The arches are spaced on 4.8-meter centers. This semicircular structure is supported on
25 reinforced concrete grade beams approximately 1.8 meters wide by 1.2 meters thick (one on each side)
26 that run the fall length of Tunnel Number 2. The interior and exterior surfaces of the steel roof are coated
27 with a bituminous coating compound to inhibit corrosion. The entire storage area is covered with
28 2.4 meters of earth fill to serve as shielding.

29 The nominal inside dimensions of Tunnel Number 2 are 514.5 meters long, 7.9 meters high, and
30 10.4 meters wide. However, because of the arch-shaped cross-section of Tunnel Number 2 and entry
31 clearance at the water-fillable door, the usable storage area (width and height above top-of-rail) is
32 6.7 meters high and 5.8 meters wide, the same dimensions as for Tunnel Number 1. The floor consists of
33 a railroad track laid on a gravel bed. The space between ties is filled to top-of-tie with gravel ballast.
34 Commencing at the ends of the 2.4-meter-long ties, the earth floor is sloped upward on a .1 (vertical) to
35 1 1/2 (horizontal) grade. The tracks are on a 1/10 of 1 percent downgrade slope to the south to ensure the
36 railcars remain in their storage position. A railcar bumper is located 2.4 meters from the south end of the
37 tracks to act as a stop. The capacity of the storage area is 40, 12.8-meter-long railcars.

38 There are 17 tunnel ports located along the ridge of the tunnel roof (for details, refer to
39 Drawing H-2-58195). The ports are on 29.3-meter centers. A 7.6-centimeter diameter bar plug is located
40 in the center of each tunnel port and is secured in place with a length of chain and a padlock. Operations
41 administer access control of these tunnel ports.

42 The vent shaft, located at the south end of Tunnel Number 2, is approximately 1.5 meters by 1.5 meters in
43 cross-section and is constructed of reinforced concrete. The vent shaft extends approximately 0.3 meter
44 above grade and is capped with an exhaust system consisting of a single-stage, HEPA filter, a 153-cubic
45 meter per minute exhaust fan, and a 6.1-meter-tall exhaust stack. The ventilation system currently is
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1 inactive (Attachment 28, Chapter 4.0, §4.6.1.2); however, when operating the exhaust fan normally is
2 dampered to provide only about 100 cubic meters per minute of exhaust flow. A further discussion of the
3 tunnel ventilation system is provided in Attachment 28, Chapter 4.0.

4 The first railcar was placed in storage in December 1967. Attachment 28, Chapter 3.0, Table 3-1 contains
5 current storage inventory data.

6 2.2 TOPOGRAPHIC MAP

7 Topographic map (Drawing H-13-000264), shows the distance of at least 305 meters around the PUREX
8 Storage Tunnels. This map is at a scale of 1-unit equals 2,000 units. The contour interval clearly shows
9 the pattern of surface water flow in the vicinity of each storage tunnel. The map contains the following

10 information:

11 . Map scale
12 . Date
13 . Prevailing wind speed and direction
14 . A north arrow
15 . Surrounding land use
16 . Buildings
17 - Access road location
18 . Access control
19 . Monitoring and sampling well locations
20 . TSD unit locations.
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Figure 2.3. The PUREX Storage Tunnel Number 1
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Figure 2.4. The PUREX Storage Tunnel Number 2
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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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METRIC CONVERSION CHART

The following conversion chart provides the reader an aid in conversion.
Into metric units

Source: Engineering Unit Conversions, M. R. Lindeburg,
Publications, Inc., Belmont, California.

Out of metric units

PE, Second Ed., 1990, Professional
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If you know Multiply by To get If you know Multiply by To get
Length Length

inches 25.40 millimeters millimeters 0.0393 inches
inches 2.54 centimeters centimeters 0.393 inches
feet 0.3048 meters meters 3.2808 feet
yards 0.914 meters meters 1.09 yards
miles 1.609 kilometers kilometers 0.62 miles

Area Area
square inches 6.4516 square square 0.155 square inches

centimeters centimeters
square feet 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 2.471 acres

Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.0352 ounces

pounds 0.453 kilograms kilograms 2.2046 pounds

short ton 0.907 metric ton metric ton 1.10 short ton
Volume Volume

fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces

quarts -0.95 liters liters 1.057 qat
gallons 3.79 liters liters 0.26 gallons

cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet

cubic yards 0.76456 cubic meters cubic meters 1.308 | cubic yards
Temperature Temperature

Fahrenheit subtract 32 Celsius Celsius multiply by Fahrenheit
then multiply 9/5ths, then

17 __ by 5/9ths I add 32

2~
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1 3.0 WASTE ANALYSIS PLAN

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

6 3.1 CHEMICAL, BIOLOGICAL, AND PHYSICAL ANALYSES

7 Regulated material presently stored in the PUREX Storage Tunnels contains the following dangerous
8 waste:
9 . Lead

10 . Mercury
11 . Silver and silver salts
12 - Chromium
13 . Cadmium
14 . Barium
15 . Mineral oil.

16 In general, dangerous waste is either attached to, contained within, or actually is material removed from
17 the PUREX Plant and other onsite sources. Changes in dangerous waste stored is updated annually in the
18 annual dangerous waste report submitted to Ecology. Future storage of barium and selenium may occur
19 in Tunnel Number 2. The PUREX Storage Tunnels are permitted as a miscellaneous unit under
20 WAC 173-303-680 because the tunnels are not a typical containerized storage unit. That is, the bulk of
21 the material stored in the tunnels is not placed in a container; rather, this material is placed on a portable
22 device (railcar) used as a storage platform. The mixed waste stored in the PUREX Storage Tunnels is
23 encased or contained within carbon or stainless steel plate, pipe, or vessels that meet the
24 WAC 173-303-040 definition of container. Therefore, the mixed waste normally is not exposed to the
25 tunnel environment.

26 The only free-liquid dangerous waste stored in the tunnels is elemental mercury. The mercury is
27 contained within thick-walled (0.8-centimeter) thermowells. The amount of mercury per thermowell is
28 less than 1.7 liters.

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

32 The only stored mixed waste that is designated as either reactive or ignitable (DO01) is silver nitrate in the
33 silver reactors [WAC 173-303-090(5)]. There is no mixed waste designated as reactive (D003). The
34 potential for ignition from this source is considered negligible because this material is dispersed on
35 ceramic packing and is physically isolated from contact with any combustible material or ignition source.

36 3.2 TRACKING SYSTEM

37 Specific waste tracking forms for the movement of waste destined for the PUREX Storage Tunnels are
38 used. These waste tracking forms effectively track waste inventories from generation through storage.

39 The waste tracking forms and other supporting documentation will be maintained at the Hanford Facility
40 for a minimum of 5 years following closure of the PUREX Storage Tunnels.
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1 3.3 FACILITY DESCRIPTION

2 This waste analysis plan (WAP) has been prepared for the PUREX Storage Tunnels, located on the
3 Hanford Facility, Richland, Washington. This WAP applies to all mixed waste (containing dangerous
4 components) regulated by Washington Administrative Code (WAC) 173-303 that is transferred to and/or
5 contained in the PUREX Storage Tunnels.

6 The PUREX Storage Tunnels are permitted as a miscellaneous unit under WAC 173-303-680. The bulk
7 of the waste stored in the PUREX Storage Tunnels is not placed in a typical container; rather, this waste is
8 placed on a portable device (railcar) that is used as a storage platform. In general, the mixed waste stored
9 in the PUREX Storage Tunnels is encased or contained within carbon or stainless steel plate, pipe, or

10 vessels. Therefore, the mixed waste normally is not exposed to the tunnel environment.

11 The PUREX Facility, located in the 200 East Area, consists of two separate treatment, storage, and/or
12 disposal (TSD) units, the PUREX Plant (202-A Building) and the PUREX Storage Tunnels. Access to
13 the PUREX Storage Tunnels is by means of the railroad tunnel.

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

19 Material selected for storage is loaded on railcars modified to serve as both transport and storage
20 platforms. Normally, a remote-controlled, battery-powered locomotive was used to position the railcar in
21 the storage tunnel. In the past and possibly in the future, other remote movers, e.g., standard locomotive
22 with a string of railcar spacers, power winch, etc., have or could be used to position a railcar in the tunnel
23 or to withdraw a car from the tunnel. The railcar storage positions are numbered sequentially,
24 commencing with Position 1 that abuts the rail stop bumper at the south end of each tunnel. Position 2 is
25 the location of the railcar that abuts the railcar in Position 1 and so forth. The railcars and material remain
26 in the storage tunnel until final disposition is determined. Each railcar is retrievable; however, because
27 the railcars are stored on a single, dead-end railroad track, the railcars can be removed only in reverse
28 order (i.e., last in, first out).

29 Construction of Tunnel Number 1 was completed in 1956. The Tunnel has three areas, the water-fillable
30 door, the storage area, and the vent shaft. The water-fillable door is located at the north end of Tunnel
31 Number I and separates the storage tunnel from the railroad tunnel. The door is 7.5 meters high,
32 6.6 meters wide, and 2.1 meters thick, and is constructed of 1.3-centimeter steel plate. The door is hollow
33 so that the door can be filled with water to act as a shield when the door is in the down (closed) position.
34 If the door is, filled with water, the water must be pumped from the door before the door can be raised.
35 Above the door is a reinforced concrete structure in which the door is raised to open the tunnel. Electric
36 hoists used for opening and closing the door arc located on the top of this concrete structure.

37 The storage area is that portion of the tunnel that extends southward from the water-fillable door. Inside
38 dimensions of Tunnel Number I are 109.1 meters long, 6.7 meters high, and 5.9 meters wide. Ceiling
39 and walls are 35.6-centimeters thick and constructed of 30.5- by 35.6-centimeter creosote pressure-treated
40 Douglas fir timbers arranged side by side, The first 30.5 meters of the east wall are constructed of
41 0,9-meter-thick reinforced concrete. A 40.8-kilogram mineral-surface roofing material was used to cover
42 the exterior surface of the timbers before placement of2.4 meters of earth fill. The earth cover serves as
43 protection from the elements and as shielding. The timbers that form the walls rest on reinforced concrete
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1 footings 0.9 meter wide by 0.3 meter thick. The floor consists of a railroad track laid on a gravel bed.
2 The space between the ties is filled to top-of-tie with gravel ballast. The tracks are on a 1.0 percent
3 downward slope to the south to ensure that the railcars remain in their storage position. A railcar bumper
4 is located 2.4 meters from the south end of the tracks to act as a stop. The capacity of the storage area is
5 eight, 12.8-meter-long railcars.

6 In June 1960, the first two railcars were loaded with a single, approximately 12.5-meter-long, failed
7 separation column and placed in Tunnel Number 1. Between June 1960 and January 1965, six more
8 railcars were placed in Tunnel Number 1, filling the tunnel. After the last car was placed in the
9 northern-most storage position (Position 8), the water-fillable door was closed, filled with water, and

10 deactivated electrically.

11 Construction of Tunnel Number 2 was started and completed in 1964. Like Tunnel Number 1, Tunnel
12 Number 2 consists of three functional areas: the water-fillable door, the storage area, and the vent shaft.
13 Construction of Tunnel Number 2 differs from that of Tunnel Number 1 as follows.

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

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

17 - The floor of Tunnel Number 2, outboard of the railroad ties, slopes upward to a height of
18 approximately 1.8 meters above the railroad bed, whereas the floor in Tunnel Number 1 remains flat
19 all the way out to the sidewalls.

20 . The railroad tunnel approach to Tunnel Number 2 angles eastward then angles southward to parallel
21 Tunnel Number 1. The approach to Tunnel Number 1 is a straight extension southward from the
22 PUREX Plant. Center-line to center-line distance between the two tunnels is approximately
23 18.3 meters.

24 The physical structure of the water-fillable door at the north end of Tunnel Number 2 essentially is
25 identical to the water-fillable door for Tunnel Number 1. The water-fillable door for Tunnel Number 2 is
26 approximately 57.9 meters south and 18.3 meters east of the water-fillable door for Tunnel Number 1. As
27 of March 1997, the door is empty and there is no plan to fill the door.

28 The storage area of Tunnel Number 2 is that portion of the tunnel extending southward from the
29 water-fillable door. Construction of this portion of Tunnel Number 2 consists of a 10.4-meter diameter,
30 steel (0.5 centimeter plate), and semicircular-shaped roof, supported by internal I-beam wales attached to
31 external, reinforced concrete arches. The concrete arches are 0.4 meter thick and vary in width from
32 0.4 to 1.8 meters. The arches are spaced on 4.8-meter centers. This semicircular structure is supported on
33 reinforced concrete grade beams approximately 1.8 meters wide by 1.2 meters thick (one on each side)
34 that run the full length of Tunnel Number 2. The interior and exterior surfaces of the steel roof are coated
35 with a bituminous coating compound to inhibit corrosion. The entire storage area is covered with
36 2.4 meters of earth fill to serve as shielding.

37 The nominal inside dimensions of Tunnel Number 2 are 514.5 meters long, 7.9 meters high, and
38 10.4 meters wide. However, because of the arch-shaped cross-section of Tunnel Number 2 and entry
39 clearance at the water-fillable door, the usable storage area (width and height above top-of-rail) is
40 6.7 meters high and 5.8 meters wide, the same dimensions as for Tunnel Number 1. The floor consists of
41 a railroad track laid on a gravel bed. The space between ties is filled to top-of-tie with gravel ballast.
42 Commencing at the ends of the 2.4-meter-long ties, the earth floor is sloped upward on a 1 (vertical) to
43 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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1 railcars remain in their storage position. A railcar bumper is located 2.4 meters from the south end of the
2 tracks to act as a stop. The capacity of the storage area is 40, 12.8-meter-long railcars.

3 The first railcar was placed in storage in December 1967. Table 3.1 contains an approximate inventory of
4 waste stored in the PUREX Storage Tunnels.

5 The only free-liquid dangerous waste stored in the tunnels is mercury. The mercury is contained within
6 thick-walled 0. S-centimeter thermowells constructed from 7.6-centimeter Schedule 80, 304L stainless
7 steel pipe. The top of the thermowell is closed with a 304L stainless steel nozzle plug with a
8 metal-to-metal seal. The amount of mercury per thermowell is less than 1.7 liters.

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

13 The only stored dangerous waste that is either reactive or ignitable is silver nitrate in the silver reactors,
14 which is designated as ignitable (DO01) [WAC 173-303-090(5)]. The potential for ignition is considered
15 negligible because this material is dispersed on ceramic packing and is physically isolated from contact
16 with any combustible material or ignition source.

17 3.3.1 Process and Activities

18 The function of the PUREX Tunnels is to store mixed waste until the waste can be processed for final
19 disposal. When waste is to be placed in the storage tunnels, a work plan, describing the overall transfer
20 activities, and a storage tunnel checklist are prepared. The work plan and storage tunnel checklist are
21 routed for review and concurrence by key personnel and forwarded to management for approval.

22 3.3.2 Physical Characterization of Material to be Stored

23 Physical characterization of waste includes an evaluation of the following physical properties:

24 . Length, width, and height
25 - Gross weight and volume
26 - Preferred orientation for transport and storage
27 . Presence of dangerous waste constituents.

28 Information sources used in physical characterization include equipment fabrication and installation
29 drawings, operational records, and process knowledge. Physical characterization provides information
30 necessary to describe the waste material. Such information also is used to design and fabricate, if
31 required, supports on the railcar.

32 Before removal from service, the equipment could be flushed to minimize loss of products, to reduce
33 contamination, and to reduce dangerous waste constituents present in a residual heel to nonregulated
34 levels. When equipment is flushed, analysis of the rinsate is used to determine when these goals have
35 been achieved.

Attachment 28.3.4



Class 1 Modification WA7890008967, Attachment 28
August 2004 PUREX Storage Tunnels

1 3.4 IDENTIFICATION/CLASSIFICATION AND QUANTITIES OF DANGEROUS WASTE
2 MANAGED WITHIN THE PUREX STORAGE TUNNELS

3 Table 3.1 contains an approximation of the total amount of waste stored within the PUREX Storage
4 Tunnels.

5 3.5 WASTE ANALYSIS PARAMETERS

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

8 3.5.1 Waste Identification

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

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

16 Regulated material presently stored in the PUREX Storage Tunnels contains the following dangerous
17 waste:
18 . Lead
19 - Mercury
20 . Silver and silver salts
21 . Chromium
22 . Cadmium
23 . Barium
24 . Mineral oil.

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

30 3.5.1.1 Lead

31 Lead stored was used in various capacities during past Hanford Facility operations. Primary functions of
32 lead included use as weights, counterweights, and shielding. Often the lead is encased in steel (carbon or
33 stainless) to facilitate its attachment to various types of equipment,

34 Lead exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching
35 procedure and is designated D008 [WAC 173-303-090(8)]. The quantity of lead present could produce an
36 extract greater than 500 milligrams per liter should the lead be exposed to a leachate. However, because
37 the bulk of the lead is encased in steel, is stored inside a weather-tight structure, and is elevated above
38 floor level on railcars that isolate the lead from other materials stored, the potential for exposure of bare
39 lead to a leachate is considered negligible.
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1 Sampling and chemical analysis is not performed on lead associated with the material placed in the
2 PUREX Storage Tunnels. Therefore, the accuracy of the estimate on the amount of lead presently stored
3 in each tunnel is limited to the data available from process knowledge. Counterweights on equipment
4 dunnage and lead used for shielding cannot be quantified by existing historical records and are not
5 included for lead listed on Table 3.1. However, if removed from the tunnels, the material will be
6 examined and any suspect attachments will be removed, evaluated, and disposed of in accordance with
7 established methods.

8 3.5.1.2 Mercury

9 Mercury is contained within thermowells that are an integral part of spent reactor fuel dissolvers used at
10 the PUREX Plant. The dissolvers are large 304L stainless steel process vessels that are approximately
11 2:7 meters in diameter, 7.3 meters tall, and weigh approximately 26,309 kilograms. The outer shell is
12 constructed of a 1 -centimeter-thick plate. The dissolvers were used in decladding and dissolving spent
13 reactor fuel in the PUREX Plant.

14 Depending on the specific dissolver in question, 19.1 or 45.4 kilograms of mercury (1.4 or 1.77 liters)
15 were poured in each of the two thermowells per dissolver (38.2 or 90.8 kilograms total per dissolver)
16 following vertical installation of the dissolvers inside the PUREX canyon and before the dissolver was
17 installed in a process cell. The mercury served to transfer heat from the dissolver interior to the
18 thermohm temperature sensor mounted within the thermowell. This mercury remains within the
19 thermowells of discarded dissolvers. In preparation for storage, the thermohms were removed and the
20 upper end of each thermowell was plugged with a 304L stainless steel nozzle plug. In storage, the
21 discarded dissolver rests in an inclined position in a cradle on the railcar. The mercury contained in the
22 thermowells remains in the lower portion of each thermowell and, under normal conditions, is never in
23 contact with the mechanical closure on the nozzle end of the thermowell.

24 Mercury exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching
25 procedure and is designated D009 [WAC 173-303-090(8)].

26 The potential for mercury to become exposed to leachate is considered negligible. The PUREX Storage
27 Tunnels are designed and constructed as weather-tight structures. Further, the mercury is encased in a
28 stainless steel pipe within a stainless steel vessel that is stored on a railcar above the floor level of the
29 tunnels. Therefore, exposure of the mercury stored in the tunnels to leachate is not considered a credible
30 occurrence.

31 Sampling and chemical analysis is not performed on mercury associated with the dissolvers stored in
32 Tunnel Number 2. The quantity of mercury present in each thermowell is documented on Table 3,1.

33 3.5.1.3 Silver

34 Silver, mostly in the form of silver salts deposited on unglazed ceramic packing, is contained within the
35 discarded silver reactors stored in Tunnel Number 2. The silver reactors were used to remove iodine from
36 the offgas streams of the spent reactor fuel dissolvers. The reactor vessel is approximately 1.4 meters in
37 diameter by 4.1 meters tall and is constructed of 1-centimeter 304L stainless steel. The vessel contains
38 two 1.2-meter-deep beds of packing. Each bed consists of a 30.5-centimeter depth of 2.5-centimeter
39 unglazed ceramic saddles topped with a 0.6-meter depth of 1.3-centimeter unglazed ceramic saddles. The
40 two beds are separated vertically by a distance of about 0.6 meter, and each bed rests on a support made
41 of stainless steel angles and coarse screen. The packing was coated initially with 113.4 kilograms of
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1 silver nitrate used for iodine retention. Nozzles on the top of the reactor were provided to allow flushing
2 and/or regeneration of the packing with silver nitrate solution as the need arose.

3 Because of competing reactions, which include conversion of silver nitrate to silver iodide, reduction of
4 silver nitrate to metallic silver, and formation of silver chloride, the packing of a stored silver reactor
5 contains a mixture of silver nitrate, silver halides, and silver fines.

6 Silver salts exhibit the characteristics of toxicity as determined by the toxicity characteristics leaching
7 procedure and are designated D011 [WAC 173-303-090(8)]. Silver salts exhibit the characteristic of
8 ignitability and are designated as D001 [WAC 173-303-090(5)].

9 The potential of silver, including silver salts, stored in the PUREX Storage Tunnels to become exposed to
10 leachate is considered negligible. Silver is contained within a stainless steel vessel, stored inside a
11 weather-tight structure, and elevated above floor level on a railcar. Therefore, exposure of the silver
12 stored in the tunnels to leachate is not considered a credible occurrence. In addition, the contained silver
13 is isolated from contact with any combustibles; therefore, the possibility of ignition is considered
14 extremely remote.

15 Provisions for taking samples of the packing were not provided in the design of the vessels. Therefore,
16 sampling and chemical analysis are not performed for silver salts before placing a silver reactor in
17 storage. However, for accountability, the total silver content (Table 3.1) is considered silver nitrate, the
18 salt that exhibits the characteristics of both ignitability and toxicity.

19 The quantity of silver salts contained within a discarded silver reactor is a function of silver nitrate
20 regeneration history. Operating records (process knowledge) of regenerations and flushes are used to
21 estimate the total accumulation of silver within each reactor.

22 3.5.1.4 Chromium

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

-30 determined by the toxicity characteristics leaching procedure and is designated D007
31 [WAC 173-303-090(8)]. The potential for the chromium stored in Tunnel Number 2 to become exposed
32 to leachate is considered negligible. Tunnel Number 2, is designed and constructed to be weather-tight.
33 Further, the chromium is encased within stainless steel vessels and containers that are stored on railcars
34 above the floor level of the tunnel. Therefore, exposure of the chromium stored in the tunnel to leachate
35 is not considered a credible occurrence.

36 The quantity of chromium within the concentrator was estimated by calculating the volume of silicate
37 solids and the percentage of chromium within the silicate solids. The quantity of chromium in the
38 324 Building waste was based on process knowledge.
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1 3.5.1.5 Cadmium

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

7 The dissolvers are annular vessels that are geometrically favorable for criticality safety. The dissolvers
8 were placed over cadmium lined (neutron absorbers) moderators for additional criticality safety. The
9 moderator is a centrally located, cylindrical, cadmium-jacketed 0.08-centimeter-thick concrete

10 15.2-centimeter-thick neutron absorber. The moderators are approximately 4.4 meters tall by
11 approximately 1.5 meters outer diameter.

12 Cadmium exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching
13 procedure and is designated D006 [WAC 173-303-090(8)]. If exposed to a leachate, the quantity of
14 cadmium present could produce an extract having a concentration of greater than or equal to 1 milligram
15 per liter, but less than 100 milligrams per liter; therefore, the mixed waste is managed as a WT02
16 [WAC 173-303-100(5)].

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

21 3.5.1.6 Barium

22 Presently, barium is stored in Tunnel Number 2 in stainless steel containers received from the
23 324 Building. The waste was generated during numerous research and development programs conducted
24 in B-Cell of the Waste Technology Engineering Laboratory (324 Building). The existence of barium
25 within the 324 Building waste was determined through process knowledge.

26 Barium exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching
27 procedure and is designated D005 [WAC 173-303-090(8)].

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

32 3.5.1.7 Mineral Oil

33 Presently, mineral oil is stored in Tunnel Number 2 in stainless steel containers received from the
34 324 Building. The mineral oil was used in the B-Cell viewing windows in the 324 Building. Oil leaking
35 from the windows was absorbed on rags and clay absorbent material.

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

5 3.5.1.8 Identification of Incompatible Waste

6 The next step is to ensure that sufficient information concerning the waste has been provided so the waste
7 can be managed properly. This includes identifying incompatible waste. These safety issues primarily
8 are related to prevention of unwanted chemical reactions that could create a catastrophic situation, such as
9 a fire, an explosion, or a large chemical release.

10 3.5.1.9 Operational Considerations

11 Sufficient information must be available to ensure that incoming waste meets operational acceptance
12 limits, e.g., physical size, ALARA concerns, and WAC 173-303 requirements. These operating
13 specifications are limits and controls imposed on a process or operation that, if violated, could jeopardize
14 the safety of personnel, and could damage equipment, facilities, or the environment. Operating
15 specifications have been established from operating experience, process knowledge, and calculations.

16 3.5.2 Parameter and Rationale Selection Process

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

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

22 3.5.2.1 Discarded Chemical Products

23 The first category of dangerous waste designation is "Discarded Chemical Products"
24 (WAC 173-303-081). The waste stored in the tunnels does not fit the definitions in WAC 173-303-081
25 for a discarded chemical product. Therefore, the waste stored in the PUREX Storage Tunnels is not
26 designated as a discarded chemical product

27 3.5.2.2 Dangerous Waste Sources

28 The second category of dangerous waste designation is "Dangerous Waste Sources" (WAC 173-303-082).
29 The waste stored in the tunnels is not listed on the "Dangerous Waste Sources List"
30 (WAC 173-303-9904). Therefore, the waste stored in the PUREX Storage Tunnels is not designated as a
31 dangerous waste source.

32 3.5.2.3 Dangerous Waste Characteristics

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

35 . Characteristic of Ignitability - Although the solid silver nitrate has not been tested in accordance with
36 Appendix F of 49 CFR 173, the waste is assumed to be an oxidizer as specified in
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1 49 CFR 173.127(a). Therefore, the silver nitrate waste is assumed to exhibit the characteristic of
2 ignitability under WAC 173-303-090(5) and is designated as DOOL

3 . Characteristic of Corrosivity - Some of the material stored within the tunnels either has contained or
4 has been in contact with corrosive liquids. The standard operating procedure has been to flush vessels
5 with water to recover as much special nuclear material as practical. In addition, flushing removes
6 much of the mixed waste contamination, minimizing the spread of contamination during handling.
7 Currently, the final aqueous rinse is sampled and analyzed to confirm that the pH is greater than 2 and
8 less than 12.5. Therefore, the waste stored in the PUREX Storage Tunnels is not designated as
9 corrosive waste.

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

14 . Characteristic of Toxicity - Lead, mercury, silver, chromium, barium, and cadmium are identified on
15 the Toxicity Characteristics list. The quantity of these materials stored in the tunnels is sufficient
16 that, should the substances come in contact with a leachate (an event considered unlikely), the
17 concentration of the extract could be above the limits identified in the list. Therefore, this waste is
18 designated DOO5, D006, D007, DONS, D009, and DO1l.

19 The PUREX Storage Tunnels also are permitted for selenium (DO10). Currently, there is no waste stored
20 in the tunnels that is designated for DOI0; however, there is a potential for waste with this waste number
21 to be stored within the tunnels.

22 3.5.2.4 Dangerous Waste Criteria

23 The fourth category of dangerous waste designation is "Dangerous Waste Criteria" (WAC 173-303-100).
24 The criteria are as follows:
25 . Toxicity Criteria - Cadmium meets the toxicity criteria in WAC 173-303-100(5) when performing a
26 book designation. Because of the concentrations present, the waste containing these constituents is
27 designated as dangerous waste (DW) and is assigned the dangerous waste number of WT02.

28 - Persistence Criteria- Currently, no waste stored in the tunnels has been designated as persistent per
29 WAC 173-303-100(6).

30 3.5.2.5 Waste Designation Summary

31 The mixed waste currently stored in the PUREX Storage Tunnels is designated as follows:

32 . Lead - DOOR; EHW
33 . Mercury - D009; EHW
34 . Silver and silver salts - DOQI, DOI 1; EHW
35 . Chromium - D007; EHW
36 - Cadmium - D006, WTO2; DW
37 . Barium - D05; EHW
38 - Mineral Oil - WTO2; DW.

39 3.5.3 Rationale for Parameter Selection

40 Refer to Section 3.5.2.
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1 3.5.4 Special Parameter Selection

2 Refer to Section 3.5.2.

3 3.5.5 Selection of Sampling Procedures

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

7 3.5.6 Sampling Strategies

8 The only analysis presently used in support of the PUREX Storage Tunnels operation is a corrosivity
9 check on the final in-place aqueous rinse of discarded vessels before the vessels are released for storage.

10 The pH is determined by a pH meter using U.S. Environmental Protection Agency (EPA) Test
11 Method 9040 or 9041 in Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods
12 (EPA 1986). The RCRA sampling will not be performed on any waste currently stored in the PUREX
13 Storage Tunnels.

14 Waste received that is not generated at the PUREX Plant could require sampling strategies associated
15 with this waste that will be developed on a case-by-case basis.

16 3.5.6.1 Sampling Methods

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

19 The waste currently stored in the tunnels is lead, mercury, chromium, cadmium, barium, mineral oil,
20 silver, and silver salts. Sampling and chemical analysis of the lead, mercury, cadmium, barium, mineral
21 oil, or chromium to confirm their presence would not provide additional data beneficial to proper -

22 management of the waste and would not comply with ALARA principles. The silver salts are dispersed
23 over a large area on ceramic packing contained within a large stainless steel reactor vessel.
24 Representative sampling of the ceramic packing is not considered to be practical and therefore was not
25 performed.

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

32 3.5.6.2 Frequency of Analyses

33 Because the dangerous waste components of mixed waste stored in the PUREX Storage Tunnels are
34 stable and will remain undisturbed for a long time, the waste designations and quantities present will
35 remain the same as assigned at the time of storage. Therefore, repeated analysis is not considered
36 necessary to ensure that waste designation data are representative.
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1 3.5.7 Selection of Sampling Equipment

2 The only analysis presently used in support of the PUREX Storage Tunnels operation is for corrosivity on
3 the final in-place aqueous rinse of discarded vessels before the vessels are released for storage. The pH is
4 determined by Method 9040 or 9041 (SW-846). The RCRA sampling methods, as referenced in
5 WAC 173-303-110, will not be performed on any waste currently stored in the PUREX Storage Tunnels.

6 3.5.8 Maintaining and Decontaminating Field Equipment

7 All RCRA sampling equipment used to collect and transport samples must be free of contamination that
8 could alter test results. Equipment used to obtain and contain samples must be clean. Acceptable
9 cleaning procedures for sample bottles and equipment include, but are not limited to, washing with soap

10 or solvent, and steam cleaning. After cleaning, cleaning residues must be removed from all equipment
11 that could come in contact with the waste. One method to remove these residues would be a solvent
12 (acetone or other suitable solvent) rinse followed by a final rinse with deionized water. Equipment must
13 be cleaned before use for another sampling event.

14 After completion of sampling, equipment should be cleaned as indicated previously. If decontamination
15 of the equipment is not feasible, the sampling equipment should be disposed of properly.

16 3.5.9 Sample Preservation and Storage

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

21 3.5.10 Quality Assurance and Quality Control Procedures

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

27 Generally, quality assurance and quality control (QA/QC) requirements for sampling will be divided
28 between paperwork requirements, such as chain-of-custody, and sampling and analysis activities. This
29 section addresses sampling QA/QC requirements. Analytical QA/QC is discussed in Section 3.6.

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

34 3.5.11 Health and Safety Protocols

35 The safety and health protocol requirements established for the Hanford Site must be followed for all
36 RCRA sampling activities required by this WAP.
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1 3.6 LABORATORY SELECTION AND TESTING AND ANALYTICAL METHODS

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

4 3.6.1 Laboratory Selection

5 Laboratory selection is limited as only a few laboratories are equipped to handle mixed waste because of
6 the special equipment and procedures that must be used to minimize personnel exposure to mixed waste.
7 Laboratory selection depends on laboratory capability, nature of the sample, timing requirements, and
8 cost. At a minimum, the selected laboratory must have the following:
9 . A comprehensive QA/QC program (both qualitative and quantitative)

10 . Technical analytical expertise
11 . An effective information management system.

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

16 3.6.2 Testing and Analytical Methods

17 The testing and analytical methods for corrosivity used by the various onsite analytical laboratories are
18 outlined in SW-846. These methods in some cases deviate from SW-846 and American Society for
19 Testing and Materials-accepted specifications for holding times, sample preservation, and other specific
20 analytical procedures. These deviations are discussed in Analytical Methods for Mixed Waste Analyses

.21 at the Hanford Site (DOE/RL-94-97).

22 3.7 WASTE RE-EVALUATION FREQUENCIES

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

26 3.8 SPECIAL PROCEDURAL REQUIREMENTS

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

29 3.8.1 Procedures for Receiving Wastes Generated Offsite

30 The PUREX Storage Tunnels do not accept waste generated off the Hanford Site.

31 3.8.2 Procedures for Ignitable, Reactive, and Incompatible Waste

32 Presently, the only ignitable, reactive, or incompatible dangerous waste stored in the PUREX Storage
33 Tunnels is the silver nitrate coating on the ceramic packing inside the silver reactors. This material is
34 confined to the interior of a large stainless steel vessel (Section 3.5.1.1) that separates this material from
35 all other waste material stored in the tunnel. The requirements in WAC 173-303-395(1)(a) require
36 'No Smoking' signs be conspicuously placed wherever there is a hazard present from ignitable or
37 dangerous waste. 'No Smoking' signs are not considered appropriate at the PUREX Storage Tunnels
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1 because of ALARA principles. Smoking is not allowed in any area with ALARA concerns and rules
2 prohibiting smoking are strictly enforced. This policy serves to achieve the no smoking intent of
3 WAC 173-303-395(l)(a), posting and maintaining 'No Smoking' signs are not considered appropriate.

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

7 3.8.3 Provisions for Complying with Land Disposal Restriction Requirements

8 Operation of the PUREX Storage Tunnels does not involve land disposal or treatment of dangerous
9 waste. The information provided by the generating unit regarding land disposal restrictions of dangerous

10 waste is sufficient to operate the PUREX Storage Tunnels in compliance with land disposal restriction
11 requirements. When final disposition of the waste occurs, this information will be passed on for final
12 treatment or disposal of the waste.

13 3.8.4 Deviations from the Requirements of this Plan

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

16 3.9 RECORDKEEPING

17 Records associated with this waste analysis plan and waste verification program are maintained on the
18 Hanford Facility. These records will be maintained until closure of the PUREX Storage Tunnels.
19 Records associated with the waste inventory will be maintained for 5 years.

20 3.10 REFERENCES

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

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

25 EPA, 1986, Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods, SW-846,
26 3rd ed., U.S. Environmental Protection Agency, Washington, 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 capacity of the Storage
Tunnel is eight modified railroad cars, 12.8 meters long.

Position PUREX #1 Storage Tunnel (21 8-E-14)

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

3. E-F1 1 #1 (1WW Waste) Concentrator failed 7/24/60. Placed in Tunnel #1 on 7/29/60,
1,900 Cu. Ft.

4. G-E2 Centrifuge, miscellaneous jumpers in box and two tube bundles. Placed in Tunnel #1
on 12/24/60. (FUG SER# 762) 2,465 Cu. Ft., Pb--1 15 Kg.,

5. E-H4 (3WB) Concentrator failed 1/4/61. Placed in Tunnel #1 on 1/4/61, 2,336 Cu. Ft.

6. E-F6 (2\NW Waste) Original Concentrator failed 4/21/61. Placed in Tunnel #1 on 4/21/61,
2,336 Cu. Ft.

7. E-F1 I (1WW Waste) #2 Concentrator failed 211/62. 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 in Tunnel #1 on 1/22/65
Flat Car 3621, 2400 Cu. Ft.

8
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1 Table 3.1. PUREX Storage Tunnels Inventory

2 The storage area is approximately 514.5 meters long, 7.9 meters high, and 10.4 meters wide. The tracks
3 have a one percent downgrade toward the south end of the tunnel. The capacity of the Storage Tunnel is
4 38-40 modified railroad cars, 12.8 meters long. The Tunnel contains 21 cars as of 2/95.

Position
1.

PUREX #2 Storage Tunnel (218-E-15)
E-F6 # (2WW Waste) Concentrator, TK F 15-2, One tube bundle and agitator 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 (2WW Waste) Concentrator, two tube bundles failed placed in Tunnel on 3/19/70.
On Car 3612, 2,400 Cu. Ft.

4. L Cell Package in a sealed steel box (H2-66012) placed in Tunnel on 12/30/70 on
Car MILW 60033, 2,400 Cu. Ft.

5. F2 Silver Reactor, F6 Demister, Vessel Vent Line, Steel Catwalk and Guard Rails, placed in
Tunnel on 2/26/71. On Gondola Car 4610, 2,400 Cu. Ft., Ag--625 Kg

6. Modified A3-1 tower, scrubber, liquid, and vapor line placed in Tunnel on 12/12/71. On
Gondola Car 4611, 2,400 Cu. Ft

7. A3 Dissolver placed in Tunnel on 12/22171. On 9 Ft. shortened Car B58, 2,400 Cu. Ft., Hg-
-45 Kg.

8. A1W1 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 Dissolver placed in Tunnel on 9/30172, on Car 19811,1590 Cu. Ft., Hg--45 Kg.

10. E-H4 (3WB) Concentrator, #61 tube bundle, prototype cooling coil, and F-Fl Filter Tank,
placed in Tunnel 8/30/83, on Car CDX-1, 2,400 Cu. Ft.

11. A3 Dissolver (Vessel #10 and Heater Vessel #6), 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 bundles #S 57.

13. J5 Tank (Vessel #30), FL condenser (Vessel #13), and F12-B Cell Block, old four-way
dumper, disc yoke, and flange plate placed in Tunnel on 1/21/86, on Car 19806,
2,500 Cu. Ft.

14. L-1 Pulser, 2-column cartridges, 1-jumper cutter, 3-jumper alignment tools, 9-exterior
dumping trunnions, 10-pumps, 3-agitators, 4-tube bundles, 2-vent jumpers and 7-yokes
placed in Tunnel on 11/18/87, on Car PX-10 (10A-19380) & Rack H2-96629.50. 50 tons,
3,600 Cu. Ft., Pb--2540 Kg.

<~~~~~7
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Position PUREX #2 Storage Tunnel (218-E-15)
15. Silver 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-9 (1OA-19809) &S/R Cradle SK-GLR-11-2-87.
20 tons, 2,775 Cu. Ft., Cd-13 Kg., Ag-1 15 Kg., Pb-230 Kg.

16. E-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-1 9 (1 GA-i 9030) and in #2 Tunnel on days
8/5/89. Estimated 25.5 tons, 2,574 Cu. Ft.

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 storage 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 9116/94. Estimated 60 tons, 4032 Cu. Ft.

20. E-H4-1 unitized concentrator (H-2-52477/56213)/(E-H4-1) Placed in Tunnel on 1/27/95, on
Car Px-28. Estimated 40 tons, 5,760 Cu. Ft., Cr--8 Kg.

21. Tank E-5 (H-2-52453)/(F-166955), lead storage box assembly (H-2-131629)/
(H-2-131629-1), 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-2-96837), lifting yoke #9 (H-2-52458).
Placed in tunnel on 2/8/95 on Car PX-3609. Estimated 44 tons, 3,457 Cu. Ft., Pb-1830 Kg

22. Metal uner box (H-2-65096) containing jumpers and failed/obsolete canyon equipment.
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 lengths of carbon steel pipe. Placed in Tunnel on 3-11-06, on Car #3616.
Estimated weight 22 tons, 1,712 Cu. Ft., Pb--3232 Kg., Cd-2 Kg.

23. Two burial boxes (H-2-100187) containing jumpers and failed/obsolete canyon equipment,
lifting yoke (H-2-99652). Placed in Tunnel 3-11-96 on Car #PX-31. Estimated weight
21 tons, 2,116 Cu. Ft.

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, 1,890 Cu. Ft Cd--10.5 kg., absorbed oil--8.5
kg., Cr--~ kg., Ba-- 3 kg
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>- <IPosition PUREX #2 Storage Tunnel (218-E-15)

25. Concrete burial box (H-1-44980) storing 9 containers of 324 and 325 Building waste. For
additional details, see PUREX Work Plan WP-P-96-015. Placed in tunnel on
Car #10A-3619, on June 12,1996. Estimated weight 46.5 tons, 1,890 Cu. Ft. Ba-4g.,
Cd-<Ig.. Cr--2g., Pb- <Ig

26. 20,000-gallon liquid waste tank Car HO-101--18580, empty per RCRA, placed in Tunnel on
June 19, 1996, approximately 30 tons.

27. 20,000 gallon liquid waste tank Car HO-IOH-i 8579, empty per RCRA, placed in Tunnel on
June 19, 1996, approximately 30 Tons

28. 20,000-gallon liquid waste tank Car HOAI0H-1 8582, empty per RCRA placed in Tunnel on
June 19, 1996, approximately 30 tons.

1
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1 4.0 PROCESS INFORMATION

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

3 PUREX Storage Tunnels are used for the storage of mixed waste from the PUREX Plant and other onsite

4 sources.

5 The PUREX Storage Tunnels were designed and constructed to provide a means of protecting personnel

6 and the environment from exposure to mixed waste associated with stored material. This design also

7 serves to protect personnel and the environment from the dangerous waste component of the mixed waste

8 stored inside the tunnels.

9 The PUREX Storage Tunnels are being permitted as a miscellaneous unit under WAC 173-303-680. The

10 WAC regulations require that miscellaneous unit permit terms and provisions address appropriate

11 requirements provided for other TSD units. Because the operation and construction of the

12 PUREX Storage Tunnels most closely resemble that of a container storage unit, the appropriate

13 requirements prescribed for a container storage unit are addressed in this chapter.

14 4.1 OPERATION OF THE PUREX STORAGE TUNNELS

15 This section describes the selection, characterization, preparation, placement, and removal activities

16 associated with storage of mixed waste in the PUREX Storage Tunnels.

17 4.1.1 Preparation for Tunnel Activities

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

19 be removed and transported to the PUREX Storage Tunnels. A job specific work plan describing the

20 overall transfer activities is prepared.

21 4.1.1.1 Storage/Removal Equipment Preparation

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

23 the PUREX Storage Tunnels. Other mechanical means such as a standard locomotive or a winch also can

24 be used independently or in combination with the remote locomotive should the need arise. Methods for

25 use of the remote locomotive are described in this chapter as this represents the normal placement and

26 removal of railcars at the PUREX Storage Tunnels. Should storage activities require the use of a

27 mechanical means other than the remote locomotive to place or withdraw a railcar, methods for that

28 application will be developed.

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

30 . Charging the batteries for both the locomotive and the radio transmitter

31 . Performing operational checks

32 - Installing a plastic shroud over the locomotive to facilitate decontamination

33 - Installing an anticoupling device on the south coupler of the locomotive (storage only)

34 * Performing physical inspections of the railroad track within the railroad tunnel to ensure that the track

35 switches are positioned properly and the track is clear of obstructions.
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1 4.1.1.2 Water-Fillable Door Preparation

2 Each PUREX Storage Tunnel has a water-fillable door that isolates the storage area from the PUREX
3 railroad tunnel.

4 Currently, the water-fillable door to Tunnel Number 2 is empty and is not expected to be filled.
5 Operational checks are performed on the door hoists. Before performing operational checks on the
6 water-fillable door, the operator confirms with a dispatcher that the railroad tunnel area is clear of
7 personnel.

8 4.1.1.3 Other Preparation Tasks

9 Before material storage, the following preparatory tasks are completed.

10 . The storage tunnel exhaust fan is verified to be operating.

11 . Labels will be attached to the railcar in accordance with WAC 173-303-395(6) and 173-303-630(3) if
12 the material contains dangerous waste components.

13 4.1.2 Tunnel Storage Activities

14 This section describes the placement of material within the PUREX Storage Tunnels.

15 4.1.2.1 Physical Characterization of Material to be Stored

16 Physical characterization includes an evaluation of the following physical properties:
17 * Length, width, and height
18 . Gross weight and volume
19 - Preferred orientation for transport and storage
20 . Presence of mixed waste.

21 Information sources used in physical characterization include equipment fabrication and installation
22 drawings, operational records, and process knowledge. Physical characterization provides information
23 necessary to appropriately describe the mixed waste materials. Such information also is used to design
24 and fabricate, if required, supports on the railcar.

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

32 4.1.2.2 Material Flushing

33 Before removal from service, the material froma the PUREX Plant was flushed to minimize loss of
34 products, to reduce contamination, and to reduce to nonregulatory levels the concentration of any
35 dangerous chemicals present in a residual heel. In the future the analysis of the rinsate will be used to
36 determine when these goals have been achieved. The analysis of the final flush will be retained as part of
37 the PUREX Storage Tunnel records. Material removed from other onsite units will be prepared for
38 transfer to the tunnels in accordance with this dangerous waste permit.
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1 4.1.2.3 Railcar Preparation

2 Railcars are modified to serve as dedicated storage platforms and transporters for material placed in the
3 PUREX Storage Tunnels. The wooden decking on the railcars is removed to minimize the amount of
4 combustible material placed in the PUREX Storage Tunnels. The south coupler is disabled or removed to
5 prevent the railcar from coupling to the railcar stored ahead. Brakes are disabled to ensure freewheeling
6 of the railcar. Steel decking, catch pans filled with absorbent, and equipment cradles are provided as
7 needed to modify the railcar for its specific task.

8 4.12.4 Placement of Material into Storage Position

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

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

12 . The railcar is loaded as specified in the storage tunnel checklist

13 . An inventory of items loaded on the railcar and a record of their location on the railcar are recorded in
14 the storage tunnel checklist.

15 . A survey is obtained of the loaded railcar at a distance commensurate with ALARA practices.

16 . The railcar is pushed into the storage tunnel to its storage position.

17 . Once the railcar is in position, the water-fillable door is closed.

18 4.1.3 Removal of Stored Material

19 Removal of material stored within the PUREX Storage Tunnels is not conducted routinely. It is planned
20 that the material will remain in storage until a means to accommodate processing and repackaging of the
21 material for disposal or fTrther storage or until another final disposition option becomes available.
22 Removal of material from storage within the PUREX Storage Tunnels would proceed after the
23 preparation activities identified in Section 4.1.1.

24 With all preparations complete and approval of management, removal of material from the storage area of
25 the PUREX Storage Tunnels would proceed as follows.

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

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

30 . The water-fillable door is opened.

31 . The equipment that will be used to remove material is moved into the storage tunnel and connected to
32 the railcar.

33 . Verification is made that the railcar is connected to the removal equipment and the railcar is extracted
34 from the storage tunnel and positioned within the PUREX railroad tunnel.

35 . The water-fillable door is closed.

36 The loaded railcar retrieved from the tunnel would be remotely viewed and measurements may be
37 obtained to determine the possibility of mixed waste containment failure during storage in the PUREX
38 Storage Tunnels. If evidence of containment failure is detected, the specific details (i.e., material,
39 location on railcar, storage position) would be documented and attached to the waste tracking form. This
40 information would be maintained in the files and would be used to establish sampling locations within the
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1 tunnels at closure. After remote viewing and surveying, the railcar and associated material may be

2 prepared as required for transfer to an appropriate onsite TSD unit for treatment or further storage.

3 4.1.4 Filling the Water-Fillable Door (Tunnel Number 2)

4 If shielding beyond that provided by the empty water-fillable door becomes necessary, the door can be
5 filled with water. In the past, this was accomplished by connecting a fire hose from the water hydrant to
6 the wall stub on the exterior of the door housing (Figure 4.1). Once the fire hose was in place, the
7 hydrant valve was opened and the door was filled with water.

8 The hydrant was closed by personnel when a high-level indicator light illuminated. Although attendance

9 by an operator is required at all times during filling operations, should the door overfill, excess water is
10 channeled through a vent/spill pipe to the door sump. A 15.2-centimeter drain is provided in each door
11 sump. Water accumulated in the door sump was pumped out to the Double-Shell Tank System, and the

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

15 4.1.5 Poststorage Activities

16 The following poststorage activities would conclude the tunnel storage task.

17 . Decontamination activities, if required, are performed.
18 . Management is notified of any unusual conditions observed during the storage/retrieval activities.

19 4.1.6 Operation of the Tunnel Ventilation System

20 The ventilation systems for Tunnel Number I and Tunnel Number 2 were designed to ventilate air from

21 within the tunnels so the airborne contamination is vented through a HEPA filtered exhaust system.

22 4.1.6.1 Tunnel Number 1 Ventilation

23 Active ventilation of Tunnel Number 1 presently is not provided. After placement of the last railcar into

24 Tunnel Number 1, the tunnel was sealed (Attachment 28, Chapter 2.0). As part of the sealing activities,
25 the i'entilation fan was deactivated electrically and the exhaust stack and filter were isolated from the

26 system by installing blanks upstream and downstream of both the exhaust fan and filter and the stack was

27 removed. In the event railcar removal activities are initiated, it is planned that the ventilation system
28 would be reactivated. Operation of the ventilation system would be similar to that for Tunnel Number 2.

29 4.1.6.2 Tunnel Number 2 Ventilation

30 The Tunnel Number 2 ventilation system presently is inactive. As part of PUREX Facility deactivation,
31 the water-fillable door and outer PUREX railroad tunnel door were sealed. The seal may be temporary or

32 permanent depending on the future need for storing waste in the tunnel. The ventilation system may be

33 operated continuously, or de-energized and reactivated during waste placement activities. During
34 deactivation, a blank was installed on the downstream side of the filter and the stack was capped. When

35 the determination has been made that Tunnel Number 2 will no longer receive waste, the ventilation

36 system will be blanked and deactivated electrically similar to the Tunnel Number 1 ventilation system.

37 While the Tunnel Number 2 ventilation system is operating and the water-fillable door is closed, the
38 exhaust system, which discharges approximately 100 cubic meters per minute, maintains a slightly
39 negative pressure in the tunnel. The exhaust air is replaced by infiltration around the water-fillable door
40 and through the porosity of the tunnel structure (e.g., the rail-bed ballast). When the water-fillable door is

41 open (during transfer activities), inward airflow is maintained through the open doorway. This inward
42 airflow channels airborne radioactive contamination away from both the railroad tunnel and personnel
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1 following railcars (if allowed) into the storage tunnel. A HEPA filter provides filtration of all exhaust air
2 before release to the atmosphere. When the ventilation system is operating, the HEPA filter is tested in
3 place at least annually to ensure radioactive particulate removal efficiency. Exhausted air is sampled
4 periodically and analyzed for airborne radionuclides.

5 4.2 CONTAINERS

6 This section describes the various types of containment used to isolate mixed waste stored in the PUREX
7 Storage Tunnels. The PUREX Storage Tunnels are considered to be a miscellaneous unit most closely
8 resembling that of a container storage unit. The mixed waste stored in the PUREX Storage Tunnels is
9 contained and is not considered a risk to human health or to the environment.

10 4.2.1 Containers with Free Liquids

11 The only mixed waste stored as a free liquid is elemental mercury. A small quantity, less than 1.7 liters,
12 of mercury is contained in each of the two thermowells attached to and contained within each dissolver
13 (Attachment 28, Chapter 3.0). Primary containment of the mercury is provided by the all-welded
14 construction of the thermowell itself, which is fabricated from 7.6-centimeter, Schedule 80, 304L
15 stainless steel pipe. The open upper end of the thermowell was plugged with a 304L stainless steel nozzle
16 plug in preparation for storage. The dissolver rests on a cradle on its railcar in an inclined position. This
17 ensures that the mercury remains in the lower portion of the thermowell and is not in contact with the
18 mechanical closure on the nozzle end of the thermowell.

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

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

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

33 4.2.2 Containers without Free Liquids that do not Exhibit Ignitability or Reactivity

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

40 Both carbon steel and 304L stainless steel used to encase the lead are compatible with the waste and the
41 storage environment. Significant deterioration of either the primary or secondary containment barrier
42 materials before closure is not considered to be credible.
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I In the past, material that contains lead or that has encased lead attached was not labeled as containing
2 characteristic toxic lead (D008) [WAC 173-303-090(8)], because the requirements were not yet on line.
3 As stated in Section 4.2.1, personnel entry into the tunnel storage area for purposes of labeling would be
4 inconsistent with ALARA guidelines. However, during future storage of material containing lead the
5 railcars will be labeled in accordance with WAC 173-303-395(6) and WAC 173-303-630(3).

6 4.2.3 Protection of Extremely Hazardous Waste in Containers

7 The present amount of mixed waste stored in the PUREX Storage Tunnels is sufficient to characterize this
8 material as extremely hazardous waste. Because the PUREX Storage Tunnels are enclosed totally,
9 protective covering from the elements and from run-on is provided for the storage of extremely hazardous

10 waste. Periodic inspection of the equipment stored in the PUREX Storage Tunnels is not feasible and
11 cannot be justified under ALARA guidelines. Safe management of this waste is based on the following
12 considerations.

13 . The operation of the PUREX Storage Tunnels is passive, i.e., once a storage position is filled, the
14 storage position remains undisturbed until closure,

15 . The extremely hazardous waste is compatible with its storage container and the storage environment.

16 4.2.4 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste in Containers

17 There is no reactive or incompatible waste known to be stored in the PUREX Storage Tunnels. The only
18 mixed waste stored in the PUREX Storage Tunnels considered an ignitable waste is the silver nitrate in
19 Tunnel Number 2. The silver nitrate fraction of the silver salts, within the silver reactors, exhibits the
20 characteristic of ignitability as defined in 49 CFR 173.127(a). Therefore, the silver salts are managed as
21 an ignitable dangerous waste in accordance with WAC 173-303-395.

22 - The risk of fire associated with the storage of silver nitrate in the PUREX Storage Tunnels is
23 considered to be extremely low. This conclusion is based on the following considerations.

24 . The operation of the PUREX Storage Tunnels is passive; i.e., once a storage position is filled, the
25 storage position remains undisturbed until closure.

26 . The silver nitrate is contained within large, heavy-walled stainless steel vessels that isolate the silver
27 nitrate from contact with any combustibles that might be in the tunnels.

28 . The silver nitrate is dispersed over a large surface area on a ceramic packing substraight and is not
29 conducive to build-up of heat that could lead to spontaneous combustion.

30 . Personnel access to the occupied areas of the tunnels is not permitted, thereby precluding activities
31 that could present a fire hazard (e.g., smoking, flame cutting, welding, grinding, and other electrical
32 activities):

33 Although ignitable waste storage units are required by WAC 173-303-395(1)(d) to have inspections
34 conducted at least yearly by a fire marshall or professional fire inspector familiar with the requirements of
35 the uniform fire code, the ALARA concerns within the PUREX Storage Tunnels make such inspections
36 impractical. These inspections are not considered appropriate or necessary for the safe operation of the
37 unit because of the nature of the ignitable waste, the means of storage, and ALARA concerns
38 (Attachment 28, Chapter 6.0, §6.2).
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4.3 ENGINEERING DRAWINGS

2 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: Disposal Facility for Failed Equipment

H-2-55589 Structural Sections and Details: Disposal Facility for Failed Equipment

H-2-55590 Door and Hoist Details

H-2-55591 Door and Hoist Details

H-2-55592 Door and Hoist Details

H-2-55593 Electrical Details

H-2-55594 Shielding Door Fill and Drain Lines Arrangement: Disposal Facility for Failed
Equipment

H-2-55599 Electrical Door Control 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

3
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Figure 4.1. Water Fillable Door Exterior (Tunnel Number 2)
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8.0 PERSONNEL TRAINING

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

10 Compliance with these requirements at the PUREX Storage Tunnels is demonstrated by information
11 contained both in Attachment 33, General Information Portion, Chapter 8.0 (DOE/RL-91-28) and this
12 chapter. This chapter supplements Attachment 33, General Information Portion, Chapter 8.0
13 (DOE/RL-91-28).

14 8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

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

22 e Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
23 compliance with WAC 173-303

24 a Teach Hanford Facility personnel dangerous waste management procedures (including
25 implementation of the contingency plan) relevant to the job titles/positions in which they are
26 employed, and

27 * Ensure Hanford Facility personnel can respond effectively to emergencies.

28 8.1.1 Introductory Training

29 Introductory training includes general Hanford Facility training and TSD unit-specific training. General
30 Hanford Facility training is described in Attachment 33, General Information Portion, Section 8.1
31 (DOE/RL-91-28), and is provided in accordance with the HF RCRA Permit (DW Portion),
32 Condition II.C.2. TSD unit-specific training is provided to Hanford Facility personnel allowing those
33 personnel to work unescorted, and in some cases is required for escorted access. Hanford Facility
34 personnel cannot perform a task for which they are not properly trained, except to gain required
35 experience while under the direct supervision of a supervisor or coworker who is properly trained.
36 Hanford Facility personnel must be trained within 6 months after their employment at or assignment to
37 the Hanford Facility, or to a new job title/position at the Hanford Facility, whichever is later

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

40 Contingency Plan training: Hanford Facility personnel receive training on applicable portions of
41 Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02) in general Hanford Facility
42 training. In addition, Hanford Facility personnel receive training on content of the description of actions

Attachment 28.8.1



Class I Modification: WA7890008967, Attachment 28

Quarter Ending 9/30/2002 PUREX Storage Tunnels

1 contained in contingency plan documentation in Attachment 28, Chapter 7.0 to be able to effectively
2 respond to emergencies.

3 Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties

4 in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
5 receive training on implementation of the contingency plan and fulfilling the position within the Hanford

6 Incident Command System. These Hanford Facility personnel must also become thoroughly familiar

7 with applicable contingency plan documentation, operations, activities, location, and properties of all

8 waste handled, location of all records, and the unit/building layout.

9 Operations training: Dangerous waste management operations training (e.g., waste designation training,
10 shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit

11 (e.g., container management unit) and the type of activities performed at the waste management unit

12 (e.g., sampling). For example, training provided for management of dangerous waste in containers is

13 different than the training provided for management of dangerous waste in a tank system. Common

14 training required for compliance within similar waste management units can be provided in general

15 training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is

16 identified in the training plan documentation based on: (1) whether a general training course exists,

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

19 8.1.2 Continuing Training

20 Continuing training meets the requirements for WAC 173-303-330(1)(b) and includes general Hanford

21 Facility training and TSD unit-specific training.

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

24 (DOE/RL-91-28).

25 Contingency plan training: Annual refresher training is provided for contingency plan training. Refer to

26 description above in Section 8. 1.1.

27 Emergency coordinator training: Annual refresher training is provided for emergency coordinator

28 training. Refer to description above in Section 8.1.1.

29 Operations training: Refresher training occurs on many frequencies (i.e., annual, every other year, every

30 three years) for operations training. When justified, some training will not contain a refresher course and

31 will be identified as a one-time only training course. The TSD unit-specific training plan documentation

32 will specify the frequency for each training course. Refer to description above in Section 8.1.1.

33 8.2 DESCRIPTION OF TRAINING DESIGN

34 Proper design of a training program ensures personnel who perform duties on the Hanford Facility related

35 to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual

36 job tasks, referred to as duties, are used to determine training requirements. The first step taken to ensure

37 Hanford Facility personnel have received the proper training is to determine and document the waste

38 management duties by job title/position. The second step compares waste management duties to general

39 waste management unit training curriculum. If general waste management unit training curriculum does

40 not address the waste management duties, the training curriculum is supplemented and/or on-the-job
41 training is provided. The third step summarizes the content of a training course necessary to ensure that

42 the training provided to each job title/position addresses associated waste management duties. The last

43 step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation. The

44 training plan documentation contains this process.
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1 Waste management duties include those specified in Section 8.1 as well as those contained in
2 WAC 173-303-330(1)(d). Training elements of WAC 173-303-330(1)(d) applicable to the PUREX
3 Storage Tunnels operations include the following:

4 . Communications or alarm systems

5 . Response to fires or explosions

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

9 8.3 DESCRIPTION OF TRAINING PLAN

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

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

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

22 1. -330(2)(a): "The job title, job description, and name of the employee filling each job. The job
23 description must include requisite skills, education, other qualifications, and duties for each position."

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

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

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

35 2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
36 training required for each position."

37 Description: In addition to the outline provided in Section 8.1, training courses developed to comply
38 with the introductory and continuing training programs are identified and described in the training
39 plan documentation. The type and amount of training is specified in the training plan documentation.
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1 3. -330(2)(c): "Records documenting that personnel have received and completed the training required
2 by this section. The Department may require, on a case-by-case basis, that training records include
3 employee initials or signature to verify that training was received."

4 Deseription: Training records are maintained consistent with Attachment 33, General Information
5 Portion, Section 8.4 (DOE/RL-91-28)

6
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10.0 WASTE MINIMIZATION

To fulfill the requirements of 40 CFR 264.73(b)(9), a certification form that the PUREX Storage Tunnels
have a waste minimization/pollution prevention program in place will be entered, annually, into the
PUREX Storage Tunnels operating record.
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1 11.0 CLOSURE AND FINANCIAL ASSURANCE

2 Closure of the PUREX Storage Tunnels requires coordination with closure of the PUREX Plant to ensure
3 a cost effective closure for both units. In addition, the nature of the mixed waste located within the
4 PUREX Plant and PUREX Storage Tunnels precludes the determination of the type of treatment and/or
5 disposition of the waste at this time.

6 The PUREX Storage Tunnels will be managed as a RCRA storage unit until closure can be coordinated
7 with the final closure plan for the PUJREX Plant. The PUREX Storage Tunnels closure plan will be
8 submitted after any required National Environmental Policy Act of 1969 documentation and land usage
9 agreements, which initiate disposition and aid in identifying or developing necessary disposition

10 activities, have been adopted. The PUREX Storage Tunnels closure plan will be submitted for Ecology
11 approval with the PUREX Plant closure plan.

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

15 Federal facilities are not required to comply with WAC 173-303-620 as is stated in the regulations and as
16 described in Permit Condition ILH.3 of the Hanford Facility RCRA Permit (Ecology 1994).

17 11.1 IN SITU DISPOSAL OPTIONS

18 This closure plan might consider but will not be limited to the following options for in situ disposal of
19 waste in this unit.

20 11.1.1 Backfihling the PUREX Storage Tunnels with Gravel

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

28 11.1.2 Injecting the PUREX Storage Tunnels with Grout

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

36 11.1.3 Combination of Grout Injection and Backfilling

37 This option combines grout injection with gravel backfilling similar to the processes discussed
38 previously. Grout could be injected first to fill void spaces under the railcars and provide a basal
39 structure. Gravel could be dispersed to fill remaining void space and prevent ground subsidence. Final
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1 activities could involve the construction of a final surface barrier that meets RCRA landfill cover

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

3 11.2 RETRIEVAL/CLEAN CLOSURE OPTIONS

4 This closure plan might consider but will not be limited to the following options for retrievallclean
5 closure of this unit.

6 11.2.1 Retrieval and Disposal in the PUREX Plant

7 Railcars stored in both tunnels could be remotely retrieved one at a time and moved beneath the

8 horizontal door of the railroad tunnel extension for remote viewing, and if possible, characterization

9 Transfer procedures could be initiated to move waste material from the railcars to the PUREX Plant

10 canyon deck area. Following transfer of the waste material, the railcars could be decontaminated and

11 removed for final disposition at other onsite units. Final disposition of the waste transferred to the canyon

12 deck area could be in accordance with PUREX Plant closure documentation. The PUREX Storage

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

14 conjunction with PUREX Plant closure documentation. The PUREX Storage Tunnels closure plan will

15 detail verification sampling and analysis to be performed as a part of closure activities.

16 11.2.2 Retrieval and Physical Processing (size reduction) in the PUREX Plant and Subsequent
17 Disposal

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

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

20 reduction of waste material could proceed. An area located on the canyon deck or in a process cell could

21 be modified to include all necessary equipment to perform characterization and size reduction activities.

22 Size reduction could be performed through various technologies that include, but are not lirnited to, flame

23 cutting, water jet cutting, sawing, or other technologies. Final disposition of the processed waste material

24 either onsite or offsite could be in accordance with regulations and procedures in place at that time. The

25 PUREX Storage Tunnels could be closed after submittal and implementation of a PUREX Storage
26 Tunnels closure plan in conjunction with PUREX Plant closure documentation. The PUREX Storage

27 Tunnels closure plan will detail verification sampling and analysis to be performed as a part of closure

28 activities.

29 11.2.3 Construction of a New Facility for Retrieval, Processing, and Treatment of Equipment for

30 Disposal

31 This option involves the construction of a new unit that is either mobile or stationary to excavate, retrieve,

32 and treat waste material stored in the tunnels. The unit could be constructed in a manner consistent with

33 the retrieval and handling requirements for large, contaminated waste material. Following retrieval, the

34 waste material could be treated in accordance with final onsite or offsite disposition requirements

35 identified at such time. The excavated tunnels could have a temporary surface barrier placed in position

36 until verification and sampling analysis could be performed as a part of closure activities to be performed

37 in conjunction with PUREX Plant closure.
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1 12.0 REPORTING AND RECORDKEEPING

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

7 . Hanford Facility Contingency Plan and incident records (as identified in the General Information
8 Portion):
9 - Immediate reporting

10 - Written reporting
11 - Shipping paper discrepancy reports.

12 - Unit-specific permit documentation and associated plans

13 - Personnel training records

14 . Inspection records (unit)

15 . Onsite transportation documentation

16 . Land disposal restriction records

17 . Waste minimization and pollution prevention.

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

20 * Quarterly Hanford Facility RCRA Permit modification report
21 . Anticipated noncompliance
22 . Required annual reports.

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

26 The PUREX Tunnels Operating Record 'records contact' is kept on file in the General Information file of
27 the Hanford Facility Operating Record (refer to Attachment 33, General Information Portion,
28 Chapter 12.0 [DOE/RL-91-28]).
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1 13.0 OTHER FEDERAL AND STATE LAWS

2 Other federal and state laws and local requirements applicable to the PUREX Storage Tunnels (Atomic
3 Energy Act of 1954, Clean Air Act Amendments of 1990, Toxic Substances Control Act of1976, State
4 Environmental Policy Act of 1971, Federal Facilities Compliance Act of 1992, and the Federal
5 Insecticide, Fungicide, and Rodenticide Act of 1975) are discussed in Attachment 33, General Information
6 Portion, Chapter 13.0 (DOE/RL-91-28).
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FORM 3 DANGEROUS WASTE PERMIT APPLICATION L EPA/State LD.No.

W A 7 8 9 0 0 0 8 9 6 7

FOR OFFICIAL USE ONLY
Application Date Received

Approved (month! day / year)I

IL FIRST OR REVISED APPLICATION

Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for
your facility or a revised application. 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 I.D. Number in Section I above.

A. First Application (place an "X' below and provide the appropriate date)

E 1. Existing Facility (See instructions'for Q 2. New Facility (Complete item below.)
definition of "existing" facility. Complete item below.)

MO DAY YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 22 1943 date (mo/day/yr) operation began date (mo/day/yr) operation

or the date construction commenced. began or is expected to begin
(use the boxes to the left)

*The date construction of the Hanford Facility commenced
B. Revised Application (Place an "X" below and complete Section I above)

1. Facility has an Interim Status Permit 2. Facility has a Final Permit

IL 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 describe the
process (including its design capacity) in the space provided on the (Section II-C).

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

1. Amount- Enter the amount.

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

PROCESS CODE

Sol
S02
S03
S04
S06

PROCESS

STORAGE:
Container (barrel, drum, etc.)
Tank
Waste pile
Surface impoundment

DISPOSAL:
Injection well
Landfill

Land application
Ocean disposal
Surface impoundment

TREATMENT:
Tank
Surface impoundment
Incinerator

APPROPRIATE UNITS OF MEASURE FOR
PROCESS DESIGN CAPACITY

Gallons or liters
Gallons or liters
Cubic yards or cubic meters
Gallons or liters
Cubic yards or cubic meters*

D80 Gallons or liters
D81 Acre-feet (the volume that would cover one acre

to a Depth of one foot) or hectare-meter
D92 Acres or hectares
D83 Gallons per day or liters p* day
D94 Gallons or liters

Til
T02
T03

Gallons per day or liters per day
Gallons per day or liters per day
Tons per hour or metric tons per hour; gallons
perhourorlitersperhour

Other (use for physical, chemical, thermal or biological treatment
processes not occurring in tanks, surface impoundments or
incinerators. Describe the processes in the space provided; Section Ill-C.)

T04 Gallons per day or liters per day

Unit of Measure Unit of Measure Code
Gallons..................................................... .G
Liters .................. .. L........L
Cubic Yards .............. .. Y........Y
Cubic M eters........................................... C
Gallons Per Day .................................... U

Unit of Measure Unit of Measure Code
Liters Per Day.................................. V
Tons Per Hour.......................................D
Metric Tons Per Hour........W.............W
Gallons Per Hour ....... ................. E
Liters Per Hour ...................................... H

Unit of Measure Unit of Measure Code
Acre-Feet ............................................... A
Hectare-Meter............................................F
Acres .................................................... B
Hectares... ........................................ Q

ECY 030-31 Form 3 (Rev. 7/97)
*Add per request of Washington State Department of Ecology (01/2001)
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im. PROCESS - CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section III (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.

Line A. Process Code B. Process Design Capacity
No. (from list above) 1. Amount (Specify) 2. Unit of Measure

(enter code) For Official Use Only

hC Wt NO, E

I D 8 4 11,356,200 V

2
3
4

5
6
7
8
9
10-

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

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 NV.B. reflects the total flow to the process trenches in I 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 trenches 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 completed and postclosure groundwater monitoring is

being conducted.

K-

ECY 030-31 Form 3 (Rev. 7/97)
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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 Annual 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 contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will
be handled which possess that characteristic or contaminant

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

Pounds
Tons

CODE

P
T

METRIC UNIT OF MEASURE

Kilograms
Metric Tons

CODE

K
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 III 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 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); and (3) Enter in the space provided on page 4, the line number and the additional code(s).

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

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

1. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by
estimating the total annual quantity of the waste and describing all the processes to be used to 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. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

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

Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes
No. (enter code) Quantity of Waste (enter code)

1. Process Codes 2. Process Description
(enter) (ifa code is not entered in D(1))

r P
X-1~~r KM 0 90PTU SX-2 D 40 P TO3 D8r

X D 2 ., P b-ck ?&hrj abcotrA-A

At~t~tr~ ~A ~ - n- ~3 
+ AtAtG

TAr. < ~M _V_INS ANA PR -J

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

Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. . (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description

(enter) (ffa code is not entered in D1(1))

1 D 0 0 2 453,592,370 K D84 Percolation

2 D 0 0 7 K D84 Percolation

3 F 0 0 1 K D84 Percolation

4 F 0 0 2 K D84 Percolation

5 F 0 0 3 K D84 Percolation

6 F 0 0 5 K D84 Percolation

7 U 2 1 0 K D84 Percolation

W T 0 2 K D84 Percolation

10
11
12
13
14 -

15
16
17 -

19 -
20
21
22 _

23

24 .
25
26

2628 ____________ __

30
31
32
33 _ _ _

34 _ _ _ _ _ _

35 ____________

36
37 1
381 1 _ _

391
40 1 1 1 1

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

I I.D. Number (enterfrom page 1)
WIAI78119 0 0 0T 8 9 6 7 Th

J>
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IV. DESCRIPTION OF DANGEROUS WASTE (continued)

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

The 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 (FOOl, F002, and F003), and spent nonhalogenated solvent (F005). Accurate records are
unavailable conceming the amount of dangerous waste discharged to the trenches. The estimated annual quantity
of waste (item IV.B.) reflects the total quantity of both regulated and nonregulated waste water that was discharged
to the unit in one year.

V. FACILUTY 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 instructidns for more detail).

VL PHOTOGRAPHS Refer to attached photograph(s).

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

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

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

VII. FACILITY OWNER
IZI A. If the facility owner is also the facility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the

left and skip to Section IX below.
B. If the facility owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

1. Name of Facility's Legal Owner f 2. Phone Number (area code & no.)

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

IL OWNER CERTIFICATION
I cert& under penaly of law that I have personally eamined and amfamiliar with the information submitted in this and all attached docanents, and that based
on my inquhry of those individuals ihmediately responsiblefor obtaining the inforation, I that the submitted inforation is ante, accurate, and complete.
Iam aware that there are sign icant penaldesfor submitting false informatibn, including ssibility offne and imprisoment

Name (print or type) Signature Date Signed

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

X. OPERATOR CERTIFICATION
I certSy underpenalty of law that Ihavepersonally examined and amfamiliar with the information submined in this and all attached dacuments, and that based
on my inqufry ofthose indivithuals immediately responsible for obtaining the information, I beUeme that the submitted information is tre, accurate, and complete
I am aware that there are signqlcant penafliesfor submitting false information, including the possibility of fine and Imprisonment.

Name (Print Or Type) Signature Date Signed
See attachment

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

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

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

Co-operator r
E. Keith Thomson
President and Chief Executive Officer
Fluor Hanford

Date

Date

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

I
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1 2.0 300-FF-1 PROPOSED PLAN DISCUSSIONS AND EFFECTS ON THE 300-FF-1 PHASE III

2 FEASIBILITY STUDY AND 300 AREA PROCESS TRENCHES
3 MODIFIED CLOSURE/POSTCLOSURE PLAN

4 2.1 INTRODUCTION

5 The purpose of this addendum is to document the discussions and present the data and evaluations that

6 have been developed after submittal of the 300-FF-1 Phase III Feasibility Study (FS) to the regulatory

7 agencies for review. A number of issues were raised by the regulatory agencies that have been addressed

8 over the past several months. Discussions of issues between the U.S. Environmental Protection Agency
9 (EPA), the Washington State Department of Ecology (Ecology), and the U.S. Department of Energy

10 (DOE) resulted in additional technical reviews of analytical data and site conditions that, in some cases,
11 enhance or modify certain aspects within the 300-FF-l Phase III FS and the 300 Area Process Trenches

12 (300 APT) Modified Closure/Postclosure Plan. Rather than completely revise each document, this
13 addendum is included which summarizes the discussions, data review, evaluations, and technical changes
14 made. It supersedes related discussions in both documents and by inclusion in these documents is made

15 part of the 300-FF-1, 300-FF-5, and 300 Area APT Administrative Records.

16 A listing of topics the addendum addresses is discussed in the next paragraph. The first item on that list is

17 very important and warrants discussion in the introduction. A key conclusion resulting from using data
18 collected prior to the Remedial Investigation (RI)/FS is that several chemical constituents are identified

19 above regulatory standards for the 300 APT. The text in the 300 APT Modified Closure/Post Closure

20 Plan currently indicates no chemical constituents are above Model Toxics Control Act (MTCA) Level C

21 Industrial Soil Cleanup Values. This results in a substantial change to the conclusions made within the

22 closure plan. Exceedance of this regulatory standard is a new regulatory driver to take cleanup action in

23 the 300 APT in addition to the previously documented uranium risk driver. There were no changes to

24 conclusions in the 300-FF-I Phase III FS risk assessment using the older data. The magnitude of this

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

26 analyses in both the 300-FF-I Phase III FS and the 300 APT Modified Closure/Postolosure Plan.

27 The key areas addressed in the addendum are (1) change in use of (SW-846) data collected prior to

28 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) characterization

29 activities, (2) evaluation and use of additional cobalt-60 data from the South Process Pond, (3)
30 development of a uranium cleanup standard, (4) evaluation of a cost-efficient technique to meet MTCA C

31 Industrial Soil Cleanup Values, (5) review of volume and cost estimates, (6) revision of remedial
32 alternatives, and (7) establishing proposed preferred remedial alternatives.

33 Another topic that merits a brief discussion here is the combining of the 300-FF-1 and 300-FF-5 Operable

34 Units Proposed Plans. During review of the separate 300-FF-1 and 300-FF-5 Proposed Plans, the

35 regulators determined that the documents should be combined to create a more integrated approach.

36 Therefore, the proposed plan has been written to combine information from both operable units. Once the

37 Public Comment Period is completed, the remedial alternatives for both operable units and the 300 APT

38 will be presented in the Record of Decision. In addition, 300 AFT-specific permit conditions will be

39 administratively incorporated into the site-wide permit.

Attachment 31.2.1
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1.0 INTRODUCTION

This document describes the groundwater monitoring program for the
Hanford Site 300 Area Process Trenches (300 APT). The 300 APT are a Resource
Conservation and Recovery Act of 1976 (RCRA) regulated unit. The 300 APT are
included in the Dangerous Waste Portion of the Resource Conservation and
Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous
Waste, Permit No. WA890008967, (referred to herein as the Permit) (Ecology
1994) and are subject to final-status requirements for groundwater monitoring
(Ecology 1994).

This document describes a compliance monitoring program for groundwater
In the uppermost aquifer system at the 300 APT. This plan describes the
300 APT monitoring network, constituent list, 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 GROUNDWATER MONITORING AT THE 300 APT

An extensive groundwater monitoring program was carried out during the
operational life 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 treatment, storage, and disposal (TSD) units
included in the Permit are required to conduct a final status groundwater
monitoring program (see Section 1.2). Only five TSD units were included in
this Permit originally. The 300 APT is scheduled to 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
monitoring. 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 at al. 1986). In the Consent Agreement and Compliance Order (Ecology
and EPA 1986) the 300 ATP site was placed in an interim-status groundwater
quality assessment monitoring program. The assessment-" level 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 operations of the 300 APT. In
response to the Consent Agreement and Compliance Order over 20 additional
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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,
along 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 authority 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
nonradioactive constituents, but uranium, trichloroethylene (TCE), and
cis-1,2-dichloroethylene (cis-DCE) are still 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 MONITORING

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. If these limits
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 filling multiple bottles at once
(replicates). In final status, samples are required at least semiannually
rather than quarterly as in interim status.

The proposed program has a smaller monitoring well network and a shorter
constituent list than the previous program. A complete description of the
proposed groundwater monitoring program is presented in Section 4.0.

1-2
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2.0 FACILITY DESCRIPTION AND OPERATION HISTORY

The 300 APT are located in the 300 Area of the Hanford Site
(Figure 2-1). The 300 Area is a research and former nuclear fuels operations
area encompassing approximately 2.9 km (720 acres) in the southeastern
portion 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 generated in the 300 Area until the
trenches were removed from service. The liquid 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 1979. Total
discharge for 1979 was 4.5E9 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
service 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
isolated from receiving further discharges in December 1994 and was physically
isolated in January 1995.

The 300 APT consist 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 contains 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 m
(300 ft) of the original trenches, including the depression, are now an
impoundment area for covered, low-level radioactive 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 ft) long (east-west dimension), 3 m (10 ft) -high, and 3 m
(10 ft) wide. It has two sluice gates that, in the past, allowed the trenches
to be operated alternately.

Administrative controls to prevent disposal of dangerous wastes to the
300 APT were instituted on February 1, 1985. Prior to that time, a variety of
chemical 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. Locations of Main Facilities in the 300 Area.
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Figure 2-3. Schematic Cross Section of the 300 Area Process Trenches
(modified from Schalla et al. 1988b).
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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, 1985

(modified from Schalla at al. 1988a).

Intermittent Discharges
Later Discharges'

<Grams <Kilograms

Ammonium Benzene Copper 30 kg/mOb
bifluoride -

Antimony Carbon tetrachloride Detergents 30 kg/mob
-Arsenic Chromium Ethylent glycol &200 L/mo
Barium Chlorinated benzenes Hydrafluoric acid 100 kg/mob
Cadmium Degreasing solvents Nitrates s2,000 kg/mo
Dioxane Formaldehyde Nitric acid s300 L/mo
Dioxin' Formic acid Sodium hydroxide &300 Lfmo
Hydrocyanic acid Hexachlorophene Paint solvents £100 L/mo
Pyridine Kerosene Photo chemicals s700 L/mob
Selenium & Lead Sodium chloride 75 tons/yr
compounds

Thiourea Methy ethyl ketone Uranium 20 kg/mob
Misc. laboratory Mercury Perchloroethylene 450 L

chemicals
Napthalene Heating oil 300 Ld
Nickel
Phenol
Silver
Sulfuric acid
Tetrachloroethylene

(perchlorethylene)
Toluene
Tributylphosphate

(paraffin
hydrocarbon
solvents)

1,1,1--
TrichlorDethane

(methyl
chloroform)

Trichloroethylene
____ ____ ____ ____ Xyl one _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'These discharges were relatively continuous.
tischarged at least through 1988.
included only because of the potential for dioxin

impurity in chlorinated benzenes.
9(novn spills.

to exist as a trace
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beginning of operations in 1975 until October 1993, a continuous, composite
sampler was located at the headwall to analyze 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 APTE This action was initiated
because of concerns about analytical results of trench sampling in 1986
(DOE-RL 1990. Table 15). The ERA objective was to reduce the potential
migration of contaminants in the soil at the bottom of trenches to
groundwater. The specific ERA goal was to reduce the measurable level of
radiation in the trenches to less 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 1992).

Approximately 5,400 m' (7,000 yd3 ) of sediment were removed 6
trench and relocated to the north ends of the trenches. About ( of
chemically and radioactively contaminated soil from the sides z.3 m
(4 ft) from the.bottom of each trench were removed. The ler! - .Z vsly
contaminated sediments (<2,000 cpm) were relocated to the nc .: ..n-a of each
trench. The more radioactively contaminated sediments (>2, .zpm) were
consolidated 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 1992) 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 ERA also show a drop 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 installed to monitor the groundwater and
characterize the geology. Most wells'fit into one of two types:
(1) a pre-1985 type that is 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 requirements of WAC 173-16D, Minimum Standards for Construction 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 GEOLOGY

This section summarizes the geology in the vicinity of the 300 APT.
More detailed discussions are found in Lindberg and Bond (1979), Schalla et
al. (1988b), Delaney et al. (1991), Gaylord and Poeter (1991), and Swanson et
al. (1992). From youngest to oldest, the geologic units found beneath the
300 Area are:

* Holocene surficial deposits
" Hanford formation
* Ringold Formation
" Saddle Mountains Basalt.

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 3-5) show the distribution and characteristics
of geologic units within the 300 Area. The 300 Area is located within one of
the broad, flat synclines (Pasco 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 Holocene Surficial Deposits

Holocene surficial deposits in the vicinity of the 300 Area include
eolian sandy silts and fluvial deposits associated with the Columbia River.
The e@lian deposits are in the form of thin (0 to 2 m EO to 6.6 ft)) sheets
and thicker (2 to 5 a [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 to the Columbia River.
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Figure 3-1. Location Map of 300 Area Wells.
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Table 3-1. Characteristics of 300 Area Wells. (3 sheets)

Well Completed T WLI B S AP Auifer WAC

Original 16 Wells in Groundwater Monitoring Plan (Schalla 1988b).

699-519E13 11/71 50 51 78 P TU N

399-1-6 2/75 22 33 43 S TU N

399-1-4 5/50 23- 38 70 P TV N

399-1-5 2/75 23 35 45 S TU N

399-1-1 11/48 40 33 75 P TU N

399-B-2 5/50 43 50 72 P TU N

399-1-2 4/50 25 42 75 P TU N

399-1-3 4/50 25 34 70 p TU N

399-1-7 3/85 25 37 70 S TU N

399-1-8 8/85 85 40 105 S BU N.

399-2-1 11/48 is 34 75 P TI N

399-3-7 1)44 45 -- s0 P TI N

399-3-10 9/76 34 40 49 S TU N

399-4-1 2/51 2 50 P TU N

399-4-7 11/61 21 36 46 P TU N

699-S30E15A 10/71 58 65 78 S TU N

Wells Cpleted in 1956 and 1987 in Response to the TiPryAg rement

399-4-11 11/26/86 55 63 70 S TU Y
399-1-9 2/12/87 170 10 176 S C Yi

399-1-10A 12/23/86 23 31 39 S TU Y2

399-1-11 11/20/86 26 35 47 S TV Y

333-1-12 11/3/86 45 42 60 S TU y

399-1-13A 11/5/86 38 46 53 S TU Y2

399-1-14A 11/14/86 31 39 47 S TU Y2

399-1-15 11/17/86 29 36 44 S TU Y

lgg-1-IGA 12/5/86 32 39 48 S BU Y2

399-1-168 2/10/87 105 38 .15 S C V

399-1-16C 1/16/87 167 40 178 S TU Y

399-1-17A 1113/80 25 35 40 5 BU Y
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Tnbln 3-L Charraterit~r se~llAa al 32 sharnis

Well Completed T WI B S/P Aquifer WAC

399-1-17B 12/19/86 100 33 110 S C Y

399-1-17C 1/16/87 161 3 171 S TU y
399-1-ISA 11/12/86 38 47 54 S BU Y2

399-1-19 1/23/87 109 43 119 5 C Y

399-1-18C 1/6/87 130 45 140 5 TU Y

399-1-19 5/23/86 -- -- TU Ni

__________ __________Miscellaneous Wells ________

399-1-10B 105 39 115 5 BU y

399-1-148 10/31/91 99 38 110 S BU y
399-2-2 10/3/76 35 39 55 S TU N

399-2-3 10/4/76 45 40 55 S TU N

399-3-1 20 40 65 P TU N

399-3-2 10/13/47 40 51 75 P TU N

39I-3...2/9/48 52 51 81 P TU N

399-3-6 8/43 42 49 55 p TU N

399-3-8 3/17/70 28 44 48 p TU N

399-3-9 8/30/76 45 55 55 S TU N
399-3-11 9/17/76 45 53 65 S TU N

399-4-9 9/26/76 38 38 58 5 TU N

399-4-10 9/27/76 30 34 so S TU N

399-5-1 219/1 23 5 58 P TU N

399-6-1 6/2/50 25 45= 50 P TU N

399-8-1 6/6 35 52 60 P TU N

3-4
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T, b1 t-i ChrArtrittt TP20AraWls.(3 sheetsa e - .

Well Completed ' WL B S/P Aquifer WAC

399-8-3 3/7/51 25 50 72 P TU N

699-S27-t1 4/15148 45 58 1005 P TU N

S699-S29-E1 11/5/71 59 38 79 S TU

Aquifer
aquifer?

B
BU
C

Completed
NI

at hole bottom.
p
S

S/P
T

TU
WAC
WL
Y/N
Yv

hole to 100 ft.
Y2

- Which aquifer screened or casing perforated in which

- Depth to bottom of screen or perforations in feet.
- Bottom of unconfined aquifer.
- Confined aquifer.
- Completion date.
-Carbon steel casing, not perforated or screened, open

- Access to aquifer through perforations in casing.
- Access to aquifer through well screen.
- Screen or perforations in carbon steel casing?
- Depth to top of screen or perforations in feet.
- Top of unconfined aquifer.
- Well construction complies with WAC 173-1607
- Depth to water in feet.
- Yes/No.
- Well has a 10-in. carbon steel casing that was left in

- Two screens, telescoping screen left in hole.
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Figure 3-2. Generalized Geologic Column for the
300 Area Near the Process Trenches.
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3.1.2 Hanford Formation

Delaney et al. (1991) discuss three main facies associated with the
Hanford formation: (1) gravel-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 two 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 portions 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 to low-angle bedding,
and large-scale scour cut-and-fill structures (such as channels)
and foreset bedding in outcrops. They are usually matrix poor and
sometimes display open-framework texture. Lenticular sand and
silt beds sometime are intercalated throughout the facies. Gravel
clasts are predominantly basalt (50-80%). Other clast types
include 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 floodwaters within
main channelways associated with Pleistocene cataclysmic flooding.

2. Sand-dominated. The sand-dominated facies is characterized by
fine- to coarse-grained sand and granule gravel displaying plane
lamination and cross bedding and sometimes channel-fill sequences.
These sands may contain small pebbles and rip-up clasts in
addition to pebblegravel interbeds and silty interbeds less than
I m (3.3 ft.) thick. The silt content of these sands is variable,
but where it 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 salt-and-pepper sands.
The sand-dominated facies was deposited adjacent to main flood
channelways during the waning stages of cataclysmic flooding or in
areas of reduced velocity as water spread out in more open areas
downstream of flow restrictions such as canyons or channelways.

The Hanford formation in the vicinity of the 300 APT Is about 15.2 m
(50 ft) thick and is mostly the gravel-dominated facies. Locally the gravel-
dominated facies can be further divided into two types, pebble to cobble
gravel 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
horizons (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 399-3-9 where up to 18 m
(60 ft) of such strata have been logged. These gravels do not extend west of
boreholes 399-1-17ABC, although they may extend to the southwest. A second

3-11



WHC-SD-EN-AP-]&S, Rev. 0

boulder-rich zone up to 6 m (20 ft) is located at or near the uppermost
portions of the Hanford formation in the southern 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 399-3-3, 399-2-3, and 399-2-1, but the
third zone appears to be separate from the other boulder-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 content is low. Thick occurrences of this facies are
rare in the 300 Area, and the thinner horizons that do occur 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
layers in the pebble to cobble gravel of the gravel-dominated facies.

3.1.3 Ringold Formation

The Ringold Formation near the 300 APT is about 37 m (120 ft) thick and
contains three of the five Ringold Formation facies. The three occurring
Ringold Formation facies are (1) fluvial gravel, (2) overbank deposits, and
(3) lacustrine deposits. These facies are described in detail in Delaney et
al. (1991) and Lindsey (1991). They can be summarized as follows:

1. Fluvial gravel. Clast-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 being dominated by plagioclase.
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 CaCO, and iron oxides. The association was deposited in a
gravelly fluvial braidplain characterized by wide, shallow,
shifting channels.

2. Overbank deposits. This facies dominantly consists of laminated
to massive silt, silty fine-grained sand, and paleosols containing
variable amounts of pedogenic calcium carbonate. Overbank
deposits occur as thin {<O.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 to more distal floodplain conditions.

3. Lacustrine deposits. Plane laminated to massive clay with thin
silt and silty sand interbeds displaying some soft-sediment
deformation characterize this association. Coarsening upward
sequences less than I to 10 iE (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
lower, mud-dominated sequence and an upper, gravelly sequence (Figures 3-4 to
3-6). The lower 17 m (55 ft) composed of mud is laterally extensive and
consists of lacustrine deposits overlying overbank deposits. It is correlated
to the lower mud sequence found elsewhere throughout the Pasco Basin near 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, C, and E) (Delaney et
al. 1991, Lindsey 1991).' Two mud-dominated intervals are found in the upper
gravel sequence in the 300 Area. They are discontinuous, pinch out, and are
not found in the immediate vicinity of the 300 APT. However, they do occur to
the west and south and consist dominantly of paleosols typical of overbank
deposits.

There is evidence of erosion and channelization of the top of the
Ringold Formation throughout the 300 Area (Lindberg and Bond 1979, Schalla et
al. 1988b, and Swanson et al. 1992). These channels cause the upper Ringold
Formation surface (and overlying Hanford gravels) to be lower by approximately
3 to 9 m (10 to 30 ft) in the channels. One of these channels may occur in
the vicinity of wells 399-1-17ABC and 399-1-16ABC as inferred by Lindberg and
Bond (1979). However, well spacing in the 300 Area is too large to resolve
structural details of these channels (such as size and orientation) on the
Kanford-Ringold Formation contact.

3.1.4 Saddle Mountains Basalt

Underlying the 52 in (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 the approximately 24 m (80 ft)
thick Ice Harbor Member, which contains three flows that erupted from vents
near Ice Harbor Dam east of Pasco, Washington (Helz 1978, Swanson et al. 1979,
DOE 1988). These basalt flows are typical in that they have rubbly or
scoriacious flow tops and bottoms and relatively dense interiors. Locally,
these flows have an abundant amount of palagonite indicating they were in
contact with wet conditions as they were emplaced. Underlying the lowest Ice
Harbor Member flow is the Levey interbed, which is one of the intercalated
members of the Ellensburg Formation. The Levey interbed locally is about 5 m
(or 17 ft) thick and, like other Ellensburg Formation interbeds, consists of a
mix of volcaniclastic and silisiclastic sediments usually as sands, gravelly
sands, or sandy silts. Underlying the Levey interbed is the Elephant Mountain
Member (two basalt flows) and below that the Rattlesnake Ridge interbed of the
Ellensburg Formation.

Note: The letters A, B, and C are also used to identify muddy units on
the geologic cross sections (Figures 3-4, 3-5, and 3-6). This is a unique
usage. The letters A, B, and C after Delaney et al. (1991) and Lindsey (1991)
are in more widespread use and refer to gravelly units in the Ringold
Formation throughout the Hanford Site.
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3.2 GROUNDWATER HYDROLOGY

This section discusses the different aquifers within the suprabasalt
aquifer system (Delaney et al. 1991). Aquifers below the suprabasalt aquifer
system, although mentioned, are not relevant to this groundwater monitoring
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 (aquitard,
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 trough
3-6]) exist within the Ringold Formation, but they are discontinuous.

In the 300 Area the muds that exist above the lower mud unit pinch out
and are not present below the 300 APT. Therefore, the unconfined aquifer
extends from the water table (at about 10.1 m [33 ft] below ground surface) to
the top of the Ringold Formation lower mud unit. Elsewhere in the 300 Area
where one or more of the upper muds are present, the aquifer(s) between the
partially confining mud units is (are) partially confined. In the immediate
vicinity of the 300 APT the unconfined aquifer is composed of the lowermost
5 m (17 ft) of Hanford formation and approximately 20 m (65 ft) of Ringold
Formation. The Hanford formation there is composed primarily of the gravel-
dominated facies, and the Ringold Formation above the lower mud unit is
dominantly the fluvial-gravel facies.

Aquifers below the Ringold Formation lower mud unit are completely
confined. These confined aquifers include any coarse-grained Ringold
Formation sediments below the lower 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 Aquifer Properties

The most recent aquifer tests and laboratory tests of borehole samples
are reported in Swanson et al. 1992. The following are pertinent conclusions
of the testing reported in that report.

The best estimate for unconfined 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, S, and C are also used to identify gravel units in
the Ringold Formation. The use of the letters for muddy units is unique to
the 300 Area. The letters A, B, and C after Delaney et al. (1991). and Lindsey
(1991) are in more widespread use throughout the Hanford Site for the gravelly
units.
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Figure 3-7. Generalized Hydrogeology Comparison of Geologic and
Hydrologic Units in the 300 Area.
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clusters 699-S22-E9ABED and 699-527-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 ft/d) for vertical hydraulic conductivity, 0.37
and 0.02 for specific yield, and 0.013 and 0.005 for
storativity.

Water levels measured at the two sites (cluster wells in lower
Ringold Formation confined aquifer, lower unconfined aquifer, and
upper unconfined aquifer) show an upward hydraulic gradient,
demonstrating that the this area is probably a discharge area for
the semiconfined and confined aquifers below the unconfined
aquifer. (The unconfined aquifer, in turn, discharges to the
Columbia River.)

* Barometric efficiencies estimated for wells screened at. the bottom
of the unconfined aquifer (8 wells) are 10% and 18% for the two
cluster sites. For the uppermost confined aquifer (C wells) the
efficiencies are 28% and 22% for the two cluster sites. These
results indicate that the bottom of the unconfined aquifer, 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-S27-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 results.)

* The specific yield result of 0.02 may indicate a semiconfining
condition.

" Laboratory test results on split-tube samples yielded vertical
hydraulic conductivities that were at least one order of magnitude
lower than the best estimated horizontal values.

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

Table 3-2 shows previously collected hydraulic conductivity data derived
from well pumping tests (Schalla et al. 1988b, Appendix D). These data are
from wells that are closer to the 300 APT than the wells reported in Swanson
et al. (1992). As expected, hydraulic conductivities at the top of the
unconfined aquifer 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 conductivity than the Ringold
Formation.
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Table 3-2. Hydraulic Conductivities Estimated from Aquifer Tests in Wells
Near the 30 Area Process Trenches (from Schalla et al. 1988b).

ili Hydraulic Conductivity Acuifer
mid (ft/d -

A-Wells

399-1-13 3353 (10,998) Top of Unconfined

399-1-ISA 15240 (49,987) Top of Unconfined

399-1-16A 152 (499) Top of Unconfined

B-Well s

399-1-188 0.58 (1.90) Bottom of Unconfined

399-1-17B 3.66 (12.0) Bottom of Unconfined

399-1-168 Test #1 0.61 (200) Bottom of Unconfined

399-1-168 Test #2 0.91 (2.98) Bottom of Unconfined

C-Wells

399-1-ISC 1.83 (6.00) Uppermost Confined

399-1-17C 79.2 (260) Uppermost Confined

399-1-16C 2.72 (8.92) Uppermost Confined

399-1-9 1.83 (6.00) Uppermost Confined

Top of the unconfined aquifer at this
portion of the Hanford formatibn.

well is within the lower
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3.2.3 Groundwater 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 elevation 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 localized flow reversal occurs
when the river 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 its 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 399-3-12. In the area of the 300 APT the flow direction in the
unconfined aquifer remained mainly toward the southeast, but the southern
portion of the 300 APT had a more south to southwesterly flow. However, if
the rise in river stage is more than I m (3.3 ft) for a sufficient duration (a
week or more) the groundwater flow direction throughout most of the area of
the 300 APT can be to the south or southwest (Schalla et al. 1988b,
Figure 3-12).

Previous estimates of flow direction in the unconfined aquifer near the
300 APT have been based mainly on water table maps. Water table maps of the
area of the 300 APT generally show a groundwater mound or southeast-trending
lobe due to the discharge of water from the trenches. This mound or lobe may
have a significant effect on the direction of groundwater flow in the area.
However, as of January 1995, all discharges of water to the 300 APT have
ceased. If the mound or lobe 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 aquifer and
the unconfined aquifer. At wells 399-1-17A and 399-1-17C the head difference
is about 11 m (35 ft), This supports the conclusion of Swanson et al. (1992)
that the 300 Area is within a discharge area 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 flow rate in the top of the unconfined aquifer has been reported as
about 10.7 m/d (35 ft/d) near the 300 APT based on a perchloroethylene spill
(Cline et al. 1985). The rate of flow can also be estimated roughly by using
the Darcy equation.

where: n

v = average linear groundwater velocity
K - hydraulic conductivity
I - hydraulic gradient

n, - effective porosity.
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Figure 3-9. 300 Area Water Table Map, June 22-23, 1994.
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Schalla et al. (1988b) reported values of hydraulic conductivity for the
unconfined aquifer in the vicinity of the 300 APT from 150 to 15,000 m/d (500
to 50,000 ftfd) (Table 3-2). Swanson et al. (1992) reported hydraulic
conductivities for the Ringold Formation as 36 and 49 m/d (120 and 161 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 3-9
(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
aquifer range from 0.10 and 0.30. Using the above-stated values for input
parameters to the Darcy equation, the range of average linear groundwater
velocity is 0.036 m/d (0.11 ft/d) to 61.0 m/d (200 ft/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
formation 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. (1985).

The estimates of groundwater flow rate are based on aquifer conditions
in the vicinity of the 300 APT when at least 800 L/min (215 gal/min) are
discharged to 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 Formation sediments upgradient (northwest) of the trenches. Without
the mounding effect due to 300 APT discharge, the water table gradient may
decrease enough to significantly lower the flow rate (DOE-RL 1995c). Water
table maps constructed in the future, after the local unconfined aquifer has
adjusted to the lack of 300 APT discharges, will be helpful in determining any
significant change in gradient.

3.3 GROUNDWATER CONTAMINATION HISTORY

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

The earliest major study of groundwater contamination in the 30D Area is
reported in Lindberg and Bond (1979). In that study, groundwater samples were
collected monthly for one year (during calendar year 1977) from 29 wells in
the 300 Area (see Figure 3-10). The samples were analyzed for the following
constituents.
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Radioactive Constituents Nonradioactive Constituents

Gross alpha Bicarbonate
Gross beta Carbonate
Gama scan Cal cium
Uranium Magnesium
Tritium Sodium

Chloride
Sulfate
Nitrate
Chromium
Copper
Potassium
Fluoride
pH
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 regulatory standards (WAC 173-160).

Results showed that calcium, magnesium, sodium, bicarbonate and sulfate
were lower 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
nitrate. Presumably, discharges to the trenches were responsible for the
constituents with higher concentrations.

3.3.2 Perchloroethylene Plume (Cline et al. 1985)

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 6,
1984), several walls were closely monitored to track the plume. The following
wells showed elevated levels of PE: 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. Movement of the peak
concentration was estimated at 10.7 m/d (35 ft/d) (Cline et al. 1985).

3.3.3 Early Resource Conservation and Recovery Act of 1976 Monitoring
(Schalla et al. 1988a and 1988b)

By 1985, a RCRA interim-status groundwater monitoring program for the
300 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 monitoring conducted in the 300 Area. The well network,
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Figure 3-10. Location Map
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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):

399-1-1 399-1-5 399-2-1 399-4-10
399-1-2 399-1-6 399-3-7 399-8-2
399-1-3 399-1-7 399-3-10 699-S19-E13
399-1-4 399-1-8 399-4-1 699-S30-E16A

Six of the wells have stainless-steel screens, and the other 10 have
perforated casings (Table 3-1).

Based on instructions given In Test Methods for Evaluating Solid Waste
(EPA 1986) and information provided by the facility manager concerning the
composition of the wastes, the constituents listed in Table 3-3 were analyzed
in the groundwater samples collected from the 16 wells. 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
quarterly were also being analyzed for some additional parameters, including
the dangerous waste constituents in WAC 173-303-9905 (Ecology 1986). These
additional analyses (Table 3-4) provided information needed for the permitting
process and to further ensure that potential contaminants are not being
overlooked. The two wells chosen for the extra analyses included one
upgradient well (699-S19-E13) and one downgradient (399-1-3).

The dangerous waste constituents list in WAC 173-303-9905 is very
similar to the Appendix IX list of 40 CFR 264, 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. All of the constituents listed in
Table 3-6 were analyzed later in all 11 of the wells of the current 300 APT
program.

Results of the early analyses under the interim-status program are
documented in Schalla et al. (1988a, Tables 6 and 7) and Schalla et al.
(1988b). Schalla et al. (1988a), Table 6, (Summary of Constituents Sampled
to Date) shows that the herbicides and pesticides on the Interim Primary OWS
list were never reported above detection limits nor were the phenols in the
list of water quality parameters. Very few of the constituents in the site-
specific list and almost none of the additional constituents sampled as part
of the WAC 173-303-9905 list were detected. Several other constituents have
only been reported above detection.limits sporadically. Among those
constituents that are regularly reported as being above the detection limit
are gross alpha, gross beta, barium, nitrate, sodium, iron, sulfate, chloride,
copper, ammonium, vanadium, potassium, chloroform, and methylchloride.

Schalla et al. (1988a), Table 7, (Analytical Data, June 1988-May 1986),
compiles the results for those constituents that had at least one value
reported above detection limits. Gross alpha and beta both exceeded their
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Table 3-3. Standard List of Analyses for the 300 Area Network
rom Schalla et al. 1988a). (3 sheets)

Constituent Collection' and Method0  Detection Limit,
Preservatine ppbd

Barium P, HNO5 to pH <2 SW-846, #6010 6
Cadmium 2
Chromium 10
Silver 10
Sodium 100
Nickel 10
Copper 10
Aluminum 150
Manganese 5
Iron 50
Calcium 50
Zinc 5

Arsenic P, HNO, to pH<2 SW-846, #7060 5

Mercury P, HN to pH<2 SW-846, #7470 0.1

Selenium P, HNO, to pH<2 SW-846, #7740 5
Lead P, HNO, to pH<2 SW-846, #7421 5
Nitrate P, None 70-ICe, 500
Sul fate 500
Fluoride 500
Chloride 500
Cyanide P, NaOH to pH>12 SW-846, #9010 10

Sulfide P, zinc SW-846, #9030 1,000
acetate + NaOH to
pH>9

Radium P, HNK, to pH<2 EPA Method #903.0 1 pCi/L
Gross alpha P, HN% to pH<2 EPA Method 4 pCi/L

680/4-75-001

Gross beta P, HN%0 to pH<2 EPA Method B pC1i/L
680/4-75-001

Natural uraniumP P, HNNO to pH<2 20-U-03 4 pCi/L
Strontium-90 P, HNG0 to pH<2 20-Sr-02h 5 pCi/L
Gamma scan' P. HNOt to pH<2 30-G5 & 40-07' 20 pCi/L (Cs)
Total organic G, No headspace SW-846, #9020 100

halogen

Total organic G, "2504 to pH<2 Std. Methods #505 1,000
carbon
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Table 3-3. Standard List of Analyses for the 300 Area Network
from Schalla et al. l989a). (3 sheets)

Constituent Collection' and Method' Detection Limit,
Preservation b ppb'

Ammonium ion G, 14S06 to pH<2 Std. Methods 50
#417 A-E

Hydrazine G, None 70-DAI* 3,000

Endrin G, None SW-846, #8080' 1
Methoxychlor 1
Toxaphene 1
Lindane 1
(4 isomers)

2,4-D G, None SW-846, #8150 1
2,4,3-TP silvex 1
1,1,1- G, No headspace SW-846, #8240 10
tri chloroethane
Perchloroethylene 10
Chloroform 10
Methylene. 10
chloride
1,1,2- 10
trichloroethane
1,1,2- 10
trichl oroethylene

Methylethyl 10
ketone

Coliform bacteria P, None Std. Methods 2.2 MPNj
#908A

Temperature Field measurement -0.10C
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Table 3-3. Standard List of Analyses for the 300 Area Network
from Schalla St al. 1988a). (3 sheets)

Constituent Collection' and Method Detection Limit,
Preservation ppbd

Specific Field measurement 1 who
conductance

pH Field measurement 0.01 PH unit

OP - plastic, 6 - glass.
bAll samples cooled to 40C upon collection.
OConstituents grouped together within brackets are analyzed by the

same m thod.
;etection limit units except where indicated.
*In-house analytical method (PNL).
tIC a ion chromatography.
'Analyzed quarterly on selected wells.
tFrom US Testing Company Procedure Manual, UST-RD-PM-9-80
'Analyzed on quarterly basis only.
jMPN - most probable number.
kDAI - direct aqueous injection.
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Table 3-4. Additional Analytical Parameters
(modified from Schalla et al. 198)a}. (3 sheets)

Constituent Collection and Method' Detection
Preservation Limit, ppbd

Beryllium P, HN% to pH<2 SW-846, #6010 5
Osmium 300
Strontium 300
Antimony 100
Vanadium 5
Potassium 100
Thallium P, HNC to pH<2 SW-846, #7840 200

Thiourea G, None SW-846, #8330 200
1-acetyl-2-thiourea (modified) 200
1-(o-chlorophenyl) 200
thiourea
Diethyl stil besterol 200
Ethylenethiourea 200
1-naphthyl-2-thiourea 200
N-phenylthiourea 200

DOD G, None SW-846, #8180 1
DDE 1
DOT 1
Heptachlor 1
Heptachlor epoxide I
Dieldrin 1
Aldrin 1
Chlordane 1
Endosulfan I 1
Endosulfan II 1
Chlorobenzilate 100

2,4,5-T G, None SW-846, #8150 1

Perchlorate P, None 70-10' 1,000

Phosphate 1,000

Carbophenothion G, None SW-846, #8140 2
Tetrasthylpyrophosphate 100
Disolfoton 2
Dimethoate 5
Methyl parathion 2
Parathion 2
Citrus red #2 G, None ADAC, #34.O1SB 1,000
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Table 3-4. Additional Analytical Parameters
(modified from Schalla et al. 19B8a). (3 sheets)

Constituent Collection' and Methodc Detection
Preservationb Limit, b

Paraldehyde G, None DA16-2 3,000
Cyanogen bromide 3,000
cyanogen chloride 3,000
acrylamIde 3,000
Allyl alcohol 3,000
Chloral 3,000
Chioroacetaldehyde 3,000
3-chloropropionitrile 3,000Cyanogen 3,000
Dichloropropanol 3,000
Ethyl carbamate 3,000
Ethyl cyanide 3,000
Ethylene oxide 3,000
Fluoroacetic acid 3,000
Glycidylaldehyde 3,000
Isobutyl alcohol 3,000
Methyl hydrazine 3,000n-propylamine 3,0002-propyn-1-ol 3,000
1,1-dimethyl hydrazine 3,000
1.2-dimethyl hydrazine 3,000
Acetronitrile 3,000
Tetrachloromethane G, None SW-846, #8240 10
Xylene-o,p 10
Xylene-M 10
Formaldehyde 500
Additional volatiles 10
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Table 3-4. Additional Analytical Parameters
(modified from Schalla et al. 1988a). (3 sheets)

Constituent Collection' and Method' Detection
Preservationb Limit, ppbd

Hexachlorophene G, None SW-845, #8270 10
Naphthalene 10
Phenol 10
Kerosene 10 ppm
Hexachlorobenzene 10
Pentachlorobenzene 10
1,2-dichlorobenzene 10
1,3-dichlorobenzene 10
I ,4-dichlorobenzene 10
1,2,3-trichlorobenzene 10
1,,5-trichlorobenzene 10
1,23, 4-tetrachlorobenzene 10
1 ,2,3,5-tetrachlorobnzene 10
1,2,4,5-tetrachlorobenzene 10
Additional semi-volatiles 10

Ethylene glycol G, None GC!FID" 10 pPm

'P - plastic, G = glass.
"Al1 samples cooled to 4C upon collection.
eConstituents grouped together within brackets are anly
detection limit units except where indicated.
'In-house analytical method (PNLV.

-IC ion chromatography.
OAI - direct aqueous injection.
hGC/FID a gas chromatography/flame ionization detector.

zed by the same
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screening limit for Interim Primary DWS. Gross alpha and uranium are closely
correlated (Schalla et al. 1988b). However, subtraction of uranium from gross
alpha would probably bring gross alpha to below the "adjusted " gross alpha
limit (15 pCi/I). Chromium, mercury, selenium, and fluoride were reported as
being above Interim Primary DWS at least once.

3.3.4 Recent Resource Conservation and Recovery Act of 1976
Groundwater Monitoring

In 1986 and 1987, 18 new wells (Figure 3-11) were installed 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 WAC 173-160 standards,
included three well clusters (399-1-16ABC, 399-1-17ABC, and 399-1-ISABC) and
eight single wells. Each well cluster included one well in the upper portion
of the unconfined aquifer ("A" well), one well at the bottom of the unconfined
aquifer ("5' well), and one well in the uppermost confined aquifer below the
Ringold Formation lower mud unit ("C" well).. Total number of wells in the
network temporarily rose to 34 (16 original plus 18 new wells). The samples
from the network of 34 monitoring wells were analyzed for a list of
constituents, which included the list of dangerous waste constituents in
WAC 173-303-9905 (PKL 1988). Later some wells were dropped because they did
not meet WAC 173-160 standards. However, other wells (e.g., 399-2-1 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 to intercept contaminants
flowing southeast from the 300 APT that had passed wells closer to the
trenches. Wells added that did not conform to WAC 173-10 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 monthly to quarterly and eventually to
semiannually. These changes were made because data quality objectives (DQO)
in the groundwater monitoring plan (Schalla et al. 1988a) regarding
hydrogeology and contamination were satisfied, the ERA in 1991 significantly
reduced contamination in the trenches, and fewer wells sampled less frequently
would still provide adequate groundwater monitoring. Currently the well
network has been reduced to 11 wells sampled semiannually (Figure 3-12).
Table 3-5 lists the 11 wells, the aquifers screened, sampling frequency,
frequency of water level measurements, and compliance with WAC 173-150
standards. Table 3-7 lists the contaminant constituents analyzed in the
current monitoring well network and the frequency of the sampling. One well
(399-1-.17A) is still sampled quarterly in order to comply with regulatory
requirements for quarterly sampling for sites under groundwater quality
assessment programs and to provide a rapid detection or early warning for any
new contaminants inadvertently discharged to the 300 APT prior to January 1995
when lines to the trenches were "blanked' off.
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Figure 3-11. Locations of Monitoring Wells Added to the
Network in 196 and 1987.
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Table 3-6. Appendix IX Congtituents Not in
WAC 173-303-9905 List. (3 sheets)

Appendix IX Constituent SW-846 Method'

Acenaphthalene 8270

Acenaphthlene 8270

Acstone 8240

Allyl chloride 8240

Aniline 8270

Anthracene 8270

Antimony 6010

Aramite 18270

Benzorklfluoranthene 8270

genzorghilperylene 8270

Benzyl alcohol 8270

alpha-BHC 8080

beta-BHC 8080

del ta-SHC 8080

ganma-BNC; Lindane 8080

Bis(2-chloro-1-methyl-ethyl) ether; 8270
2,2'-Dichlorodiisopropyl ether

Bromodichloromethane 8240

4-Chlorophenyl phenyl 8270

Chloroprene 8240

Cobalt 6010

Copper 6010

Dibenzofuran 8270

Dibromochloromethane; 8240
Chlorodibromomethane

1,2-Dibromo-3-chloro-propane; DBCP 8240

p-(Dimethylamino) azobenzene 8270

Dinoseb; DNBP; 2-sec-Butyl-4,6- 8270
dinitrophenol

Ethylbenzene 8240
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Table 3-6. Appendix IX Constituents Not in
WAC 173-303-9905 List.' (3 sheets)

Appendix IX Constituent SW-846 Method

Fluorene 8270

Isodrin 8270

Isophorone 8270

Methoxychlor 8270

Methylene bromide; Dibromomethane 8240

Methylene chloride; Dichloromethane 8240

2-Methylnaphthalene 8270

4-Methyl-2-pentanone; Methyl 8240
isobutyl ketone

o-Nitroanil ine 8270

m-Nitroaniline 8270

Nitrobenzene 8270

p-Nitrophenol 8270

N-Nitrosadiphenylamine 8270

N-Nitrosodlpropylamlne ; 8270
Di-n-propylnitrosamine

Phenanthrene 8270

Pyrene 8270

Safrole 8270

Styrene 8240

Sulfide 9030

Tin 6010

Vanadium 6010
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Table 3-6. Appendix IX Conjtituents Not in
WAC 173-303-9905 List. (3 sheets)

S Appendix IX Constituent SW-846 Method'

Viylacetat 824

Xyl ene 24

Zinc 6010__________________

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

SW-846 Methods.
6010 - ICP Metals (see Table 4-1, this document).
8240 - Volatile Organic Analysis (Gas Chromatograph since 1994, Gas

Chromatograph/Mass Spectrometer before 1994 - See Table 4-4, this document).
8270 - Semi-Volatile Organic Analysis (Analyzed in all eleven 300 APT

wells during the period 5/88-5/90).
8080 - Pesticides (see Table 4-1, this document).
9030 - Sulfide (Analyzed in all 11 300 APT wells 2/87-5/90).
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Table 3-7. Constituents Analyzed in the Current Monitoring Well Network.

Semiannual Schedule - All 11 300 APT Network Wells

Alkalinity
Gross Alpha
Gross Beta
Uranium
coliform
Specific Conductance (Lab)
ICP Tetals (including arsenic, selentum, and lead) - unfiltered
ICP Metals (including arsenic, selenium, and lead) - filtered
Mercury '- unfiltered
Mercury - filtered
pH (Lab)
Radium
TOC
TOX
.Tritium
Volatile Organics Analysis (GC)

Ouarterly Schedule - Well 1-17C Only

Anions
Specific Conductance (Lab)
Gamma Scan
pH (Lab)
Strontium-90
TOX
TOC
Isotopic Uranium-
Uranium
Volatile Organics Analysis (GC)
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Results of groundwater sampling and analysis since Schalla et al.
(Isa; 1988b) are reported quarterly (data only) and annually (including
interpretations) as RCRA reports by the Westinghouse Hanford Company (WRC)
Groundwater Management Group for the U.S. Department of Energy (DOE).
The following is a summary of results since 1987.

Only chromium, lead, selenium, lindane, and gross alpha have values
larger 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 exceedances occurred prior to the ERA (1991) in
two wells that did not 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 lindane may actually be analyttcal problems due to detection
limits that are higher than respective MCLs Other constituents of interest
such as gamma-emitting radionuclides and strontium-90, copper, sulfate, zinc,
chloride, and silver were all below the Primary and Secondary DWS or the
4 mrem/yr equivalent concentration for radionuclides (Appendix C). (Gross
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 network.
The detected VOA constituents include PCE, toluene, xylene, benzene, TCE,
chloroform, ethylbenzene, and cis-DCE (Appendix C). However, only TCE and
cis-DCE are consistently above the DWS of 5 and 70 psg/L, respectively. The
well showing the exceedances of TCE and cis--DCE is 399-1-16B, which is a
downgradient well screened at the bottom of the unconfined aquifer
(Figures 3-13 and 3-14).

Concentrations of iron and manganese in filtered samples are
consistently higher than DWS for two wells, iron in well 399-1-17B and
manganese In well 399-1-168 and 399-1-178 (Appendix C). Both wells are
screened at the bottom of the unconfined aquifer. These results may be due to
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 Johnson at 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. 1988b, Section 7.2;
Appendix C; Figure 3-15). The 1991 ERA reduced the concentrations of gross
alpha and uranium (Apendix C) significantly in wells downgradient of the
300 APT. Currently, uranium concentrations at wells 399-1-17A and 399-1-1DA
are above the EPA (proposed) guidance value of 20 pg/l for total uranium (EPA
1991). The MCL for gross alpha is based on the exclusion of the uranium
componen, which is referred to as "adjusted" gross alpha. In a few cases,
the adjusted gross alpha concentrations have exceeded 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
to the presence of some residual radon decay products. Specific isotopic
analyses (e.g., plutonium-238, 239, 240 and americium-241) would be needed to
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Figure 3-13. Trichloroethene Plume.
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Figure 3-14. CIS 1,2-Dichlorosthene Plume.
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Figure 3-35. Uranium Plume.
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rule out the presence of other alpha emitters in groundwater at this site
since they have not been previously excluded on the basis of direct
measurements in groundwater at the 300 APT. However, based on soil column
analytical results (DOE-RL-1995a, Appendix 70) and the expected chemical
behavior of plutonium and americium, it is highly unlikely that transuranics
are present in groundwater beneath the 300 APT.

3.4 CONCEPTUAL MODEL FOR LOCALIZED -DEEP" AQUIFER OCCURRENCE OF
CHLORINATED HYDROCARBONS

A conceptual model is needed to explain the persistent occurrence of TCE
and related degradation products in one downgradient well completed at the
bottom of the unconfined aquifer (-168) (Figures 3-13 and 3-14). One possible
explanation is that a liquid phase of PCE (density 1.6 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
aquifer. Since well -16B is downgradient from the trenches, this well would
be in the contaminant plume from such a source. If this explanation is
correct, it should be consistent with the hydrogeology 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 (Table 3-2), an average gradient of 0.00035, and an
effective porosity of 0.3. 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 1982 and 1984. the computed
travel time is inconsistent with this conceptual model. It is also noteworthy
that PCE and degradation products were detected shortly after well -16B was
installed In 1987 (Appendix C).

Thus, it seems unlikely that the observed chlorinated hydrocarbons in
-16B are related to the recorded spills in 1982 and 1984. One alternative
possibility Is that, 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 occurrence of significant
concentrations of chlorinated hydrocarbons, a local source near the well is
suggested.

Additional field work would be needed to investigate the possibility of
soil dump sites near well -168 and or to distinguish among other possible
alternatives. These possibilities should be considered if the groundwater MCL
exceedances for TCE and related degradation products persist.
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4.0 GROUNDWATER MONITORING PROGRAM

Chapter 4.0 describes the groundwater monitoring activities to be
conducted at the 300 APT during the compliance period (including the closure
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 levels of groundwater monitoring programs are identified under
final status regulations: (1) detection monitoring, (2) compl iance
monitoring, and (3) corrective action (Figure 4-1). Each monitoring program
is briefly described below.

Detection level monitoring Drooram. Indicator parameter data (e.g., pH,
speiftcfic-dubdctance. TOC, 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 quality.

Compliant. level monitoring proram. 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 is established.
The monitoring objective is to determine whether groundwater concentration
limits have been exceeded at the downgradient (compliance) wells.

Corrective action level monitoring prooram. If the referenced
concentration limit(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 MONITORING PROGRAM

The 300 APT groundwater monitoring program bypassed the detection-level
stage and went directly into a RCRA interim-status (assessment) level program
in June 1985. The detection-level monitoring program was bypassed because
groundwater was already known to be contaminated. Monitoring wells were
constructed in response to a Consent 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 aTSD 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
level initiated under the interim status. Hence, a compliance monitoring
program is proposed for the 300 APT. The proposed compliance monitoringprogram will (1) obtain samples that are representative of existing
groundwater conditions; (2) identity key monitoring constituents that are

4-1



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

Figure 4-1. A Statistical Perspective of the Sequence of Groundwater
Monitoring Requirements Under the Resource Conservation
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attributable to past operations of the 300 APT; (3) determine applicable
groundwater concentration limits (e.g., risk-based maximum concentration
limits); and (4) determine whether referenced groundwater concentration
limit(s) for a given parameter or parameters are exceeded. A DQO process is
used to guide the groundwater monitoring activities to be conducted for the
300 APT. The primary purpose of the DQO process is to ensure that the type
quantity, and quality of groundwater monitoring data used in the decision-
making process are appropriate for their intended applications. Details
concerning the DQO process can be found in EPA (1993).

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.. All other wells in the monitoring network are sampled
semiannually. Monitoring results have been reported in the RCRA quarterly and
annual reports. Since 1987, a very large amount of hydrogeologic and
contaminant data have been collected from the 300 APT wells. Consequently,
the rate, extent, 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
effluent), therefore eliminating the trenches as a source of groundwater
recharge.

Groundwater monitoring results 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 knowledge
* Driving force
* Contaminant mobility
* Preferential pathways
* Monitoring objectives
* Detection history at the unit.

Per WAC 173-303-645 and 40 CFR 264, Subpart F, groundwater concentration
limits must be established in the facility permit (by the regulators). These
limits are not to be exceeded. These concentration limits may be different
than the risk-based groundwater cleanup standards as required by the Method C
(industrial scenario) of the Model Toxics Control Act, WAC 173-340-720(4).
Table 4-1 summarizes the status of 14 constituents where groundwater
concentration limits have been established (see WAC 173-303-645(5)(a),
Table 1).

Only chromium, lead, selenium, and lindane 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 observed, prior to the 1991 ERA, in
two non-RCRA wells. After the ERA, lead concentrations have been below the
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Table 4-1. Status of Monitoring Results for Constituents in the300 Area Process Trenches for Groundwater Protection.

Constituent' MCL MCL Exceed Concentration Rangefmg/L) -4 g/L) ( (Mg/IL)
Arsenic 0.05 50 N <0.64 - 6.7 (unfiltered)

<0.64 - 6.2 (filtered)
Barium 1.0 1,000 N <2.0 - 70 (unfiltered)

<2.0 - 70 (filtered)
Cadmium 0.01C 10C yd <10 (unfiltered)

<10 (filtered)
Chromium 0,05C 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).

0.05

0.002

50

2

Y

N

2 occurrences (in 1985)
observed in unfiltered
samples from non-RCRA
standards wells 3-2-1 (55
and 58 ppb) and 3-3-10
(77.5 and 73.5 ppb).
<0.2 (unfiltered)
<0.2 (filteredl

Selenium 0.01 10 d <20 (unfiltered)
<10 (filtered)

Silver 0.05 50 N <20 (unfiltered)
<20 (filtered)

Endrin 0.0002 0.2 Yd <1 (all samples)
Lindane 0.004 4 N <0.05 (all samples)
Methoxychlor 0.1 100 N <2 (all samples)
Taxaphene 0.005 5 N <2 (all samples)
2,4-D 0.1 100 N .<10 (all samples)
2,4,5-TP silvex 0.01 10 N <2 (all samples)

MCL - maximum contaminant level. Y/N - yes/no.
'from WAC 173-303-645 (5)(a).
from results analyzed by DataChem Laboratories (after 12/31/91).CMCLs for chromium and cadmium have been revised to 0.1 mg/L (100 Mg/LIand to 0.005 mg/L (5 gg/L), respectively, per 40 CFR 141.62 (b)(5),
deffective 7/30/92.
dal samples were essentially not detected (exceedances due to detectionlimits larger than required MCLs).

'~14-4
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MCL of 50 pg/L. All samples analyzed for cadmium, selenium, and lindane were

essentially non-detects and the exceedances were caused by detection limits

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 all below the Primary and Secondary DWS or the

4 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, 3-1-16B, 3-1-17B, and 3-1-18A.
Gross beta exceedances 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 gross beta levels >50 pCi/L.

An evaluation of VOA results revealed that detected analytes include

PCE, toluene, xylene, benzene, TCE, chloroform, ethylbenzene, 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 pg/L, respectively. Unplanned releases (two spills)
of PCE occurred in 1982 and 1984.

Concentrations of iron and manganese -n filtered samples are

consistently higher than the respective DWS in two wells (3-1-178 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 botton of the unconfined aquifer. 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 potentials). A similar
relationship between sampling depth and concentration profiles for redox
sensitive species has been documented in WHC (Johnson et al. 1994). A limited

follow-up geochemical investigation is needed. Measurements of Eh (redox
potential) and dissolved 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 to the list of monitoring
constituents if it can be demonstrated that the elevated concentrations are
caused by other than chemical reducing conditions.

Uranium was the most significant and widespread groundwater contaminant
resulting 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-IOA have remained above the
EPA prpos guidance value of 20 yg/L for total uranium (EPA 1991). However,
the EPA proposed standard of 20 pg/L applies to community and nontransient,
noncommunity water systems. This may be ultra conservative for the 300 APT.

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

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

Groundwater Protection.

Constituent' MCL MCL Exceed Concentration Rangeb
- (mg/L) (jg/j) (Y/N) (gug/L)

Copper 1.0 1,000 N <2.0 - 20.0 (unfiltered)
<2.6 - 20.0 (filtered)

Iron 0.3 300 Y 3-1-178 (320 - 450). in
filtered samples

Manganese 0.05 50 Y 3-1-168 (67 - 74), in
filtered samples
3-1-178 (67 - 83), in
filtered samples

Sulfate 250 250,000 N (11,000 - 53,000)

Total Dissolved 500 500,000 N (221,000 - 248,000), TDS
Solids (TDS) data in well 3-1-IA only

Zinc 5 5,000 N <3.44 - 24.0 (unfiltered)
I_ I <3.44 - 23.0 (filtered)

Chloride 250 250,000 1N (4,600 - 150,000)
MCL =
'from
bfrom

maximum contaminant level. Y/N - yes/no.
40 CFR 143.3 Secondary Maximum Contaminant Levels.
results analyzed by DataChem Laboratories (after 12/31/91).

4-6
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Table 4-3. Status of Monitoring Results for Radiological Constituents
in the 300 Area Process Trenches for Groundwater Protection.

Constituent MCL NCL I Exceed Concentration Rangeb
(pCi/L) (sYLbIAN) (cg/.Q

Gross Alpha 15 Y. exceedance observed in
all wells except for in
wells 3-1-14A, 3-1-168,
3-1-17B, and 3-1-18A

Uranium 20 Y exceedance observed in
all wells except for in
wells 3-1-14A, 3-1-168,
3-1-17B, and 3-1--1A

Gross Beta 50 y exceedance observed in
wells 3-1-IOA (13.6 -
68), 3-1-11 (6.51 - 63).
and 3-1-1A (20 - as)

Sr-90 N essentially all ND

Tc-9g 900 N (10 - 281) in 3-1-10A,
where the upper value 281
was flagged with a "R"
(rejected) for gross a
and gross B analyses

Tritium 20,000 N highest range of
concentrations were
observed in well 3-1-18A,
(10,900 - 11,500)
indicating upgradient
source of contamination

Cs-137 200 N essentially all ND

CI-60 100 N essentially all ND

MCL - maximum contaminant level.
Y/N = yes/no.
'From Federal Register, Vol. 56, No. 138, 7/18/1991, Proposed Rule:

National Primary Drinking Water Regulations, Radionuclides (EPA 1991).
bFrom results analyzed by DataChem Laboratories (after 12/31/91).
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Table 4-4. Status of Monitoring Results for Detected VOA Constituents
in the 300 Area Process Trenches for Groundwater Protection.

Constituent* MCL MCL Exceed Concentration Rangeb
(mg/L) (sq/L (Y N (ug/L)

Ethylbenzene 0.7 700 N 0.06 - 0.08
Toluene 1 1,000 N 0.03 - 0.06
Tetrachloroethylene 0.005 5 N 0.09 - 0.74
Xylenes 10 10,000 N 0.05 - 0.08
Cis-i,2-DCE 0.070 70 Y exceedance observed in

well 3-1-16B'
Chloroform None None NA 0.06 - 9.30 (GC)

1.40 - 22.0 (GC/MS)
Benzene 0.005 5 N 0.02 - 0.06

MCL - maximum contaminant level.
Y/N - yes/no.
NA - not applicable.
aVOA analyzed by Gas Chromatography (GC) and/or

Chromatography/Mass Spectrometry (GC/MS).
bFrom results analyzed by DataChem Laboratories
'See time vs concentration plots in Appendix C.

Gas

(after 12/31/91).
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* Radionuclides--chemical uraniuw

* VOAs--TCE and DCE

* Metals--iron and manganese will be added to the list
depending on the outcome of follow-up geochemical
investigations (i.e., if elevated levels 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 network 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 4-2). The wells were selected in order to fulfill the
requirements for monitoring well networks for RCRA sites In compliance
programs of final status (WAC 173-303-645). Appendix A contains the well
construction and completion summaries, including schematics, for the
eight wells. Specifically, the objective was to select wells that would
monitor the appropriate portion of the aquifer for waste constituents of
concern. In the.case of the 300 APT the constituents of concern are TCE, OCE,
uranium, and possibly iron and manganese (see Section 4.2). All but TCE and
DCE are migrating through the upper portions of the unconfined aquifer. TCE
and cis-OCE are detected in wells monitoring the base of the unconfined
aquifer (see Section 3.4). Therefore, wells screened in the bottom portion of
the aquifer are appropriate too, both down- and up-gradient. The three
downgradient well pairs (3c9-1-10AB, 399-1-16AB, and 399-1-17AB) are east,
southeast, and south, respectively, of the 300 APT to intercept any
groundwater contaminants emanating from the 300 APT and flowing with the
groundwater in directions consistent with historical data. Based on the
Monitoring Efficiency Model (Jackson et al. 1991), the proposed downgradient
wells should provide a monitoring efficiency of approximately 88%, assuming a
groundwater flow direction of south-sautheast (S.270E or 153* azimuth). The
upgradient well pair (399-1-18AB) was chosen because It was close to the
300 APT but not too close to the trenches t3 encounter contaminants
temporarily flowing in a reverse direction when the Columbia River stage is
high. All eight of the proposed wells were constructed to WAC 373-160
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, land disposal unit). Furthermore,
for each dangerous waste constituent entering the groundwater from a regulated
unit, the unit permit must include a concentration limit that cannot be
exceeded. These concentration limits are the "triggers" that determine the
need for further action.

4-9
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Table 4-5. Proposed Wells for the 300 Area Process Trenches
Monitoring Well Network.

Well Aquifer Sampling Water Levels Vell
Frequency Standards

399-1-10A' Tap Semiannual Quarterly WAC 173-160
- Unconfined

399-1-OBO' Bottom Semiannual Quarterly WAC-173-1E0
Unconfined

399-2-16A" Top Semiannual Quarterly WAC 173-150
Unconfined 1 1

399-1-168" Bottom Semiannual Quarterly WAC 173-160
Unconfined

399-1-17A" Top Semiannual Quarterly WAC 173-160Unconfined
399-1-17e Bottom Semiannual Quarterly MAC 173-160

Unconfined

399-1-18A" TOP Semiannual Quarterly WAC 173-160
Unconfined

399-1-E8' 7  Bottom Semiannual Quarterly WAC 173-160
Unconfined

ite: Superscript following we Inumer denotes t e year of construction-

4-10
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Figure 4-2. Locations of Monitoring Wells Proposed for the Revised
300 Area Process Trenches Groundwater Monitoring Plan.
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4.4.1 Concentration Limits

For the 300 APT constituents of concern, the proposal is to use thefollowing MCLs as the concentration limits.

1. For TCE, the MCL is 5 pg/L. This limit is based on
National Primary DWS (40 CFR 141.61(a)). This limit
is also the HCL set forth in WAC 246-290-310.

2. For cis-DCE, the MCL is 70 jg/L. This limit is basedon National Primary DWS (40 CFR 141.61(a)).

3. For uranium, there is no DWS established. However,
20 tg/L for total uranium in public drinking watersupplies was included in proposed changes to
40 CFR 141 (EPA 1991). This value is proposed for the300 APT until the rule containing the subject standard
is promulgated.

Groundwater quality criteria for TCE is set at a different level3 pg/L, in WAC 173-303-200. However, the purpose of WAC 173-303-200 is to setgroundwater quality standards that are (1) preventative in nature and(2) protective of existing and future beneficial uses through the reduction orelimination of contaminants discharged to the subsurface. Therefore, thesestandards are more stringent than other types of standards in order to controlthe source discharged to groundwater. Once contaminants have reachedgroundwater, the applicable standard should be set at the MCL and/or the staterequired cleanup standard.

4.4.2 Point of Compliance

The point of compliance (POC) is defined in 40 CFR 264.95 andWAC 173-303-645(6) as a "vertical surface" located at the hydraulicallydowngradient limit of the waste management area that extends down into theuppermost aquifer underlying the regulated unit. The POC is the place in theuppermost aquifer where groundwater monitoring takes place and the groundwaterprotection standard is set. For the 300 APT, the POC should be thedowngradient monitoring wells as provided In Section 4.3. (i.e., monitoringwells 3-1-IDA and -10B, 3-1-16A and -168, 3-1-17A and. -17B).

4.4.3 Compliance Period

The compliance period is defined as the number of years equal to theactive life of the waste management area (including any waste managementactivity prior to permitting and the closure period). Typically, groundwatermonitoring is required for a period of 30 years following completion ofclosure activities, although this time frame may be shortened or extended bythe regulatory authority. If corrective action is engaged by the owner oroperator (due to exceedance of groundwater concentration limit), then thecompliance period will be extended until it can be demonstrated that theapplicable limit has not been exceeded for a period of three consecutiveyears.

4-12
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4.5 SAMPLING AND ANALYSIS

Section 4.5 describes or references procedures for sample collection,
sample preservation and shipment, chain of custody requirements, analytical
procedures, and quality assurance. Specific sampling and analysis procedures
are referenced. Work by subcontractors shall be conducted to their equivalent
approved standard operating procedures.

All field sampling activities will be recorded in the proper field
logbook as specified in Ell 1.5 and subsequent revisions (WHC 1988). Electric
submersible or Hydrostar3 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 ElI 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 ElI 5.8, each well will be purged before
sampling until the approved criteria are met (WHC 1988). Purge water will
managed according to Ell 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 Eli
5.8. Sampling equipment decontamination will follow procedures specified in
EII 5.4 (WHC 1988).

Sample chain-of-custody, sample packaging, and shipping required by
WAC 173-303-645(8)(d) are discussed in ElII .1 and 5.11 (WHC 1988). The
general quality assurance/control (QA/QC) protocols will include the site-
specific analytes for this plan (WHC 1993).. The purpose of the QC activities
is to determine and documente that samples were carefully collected and
transferred to an analytical laboratory, that the quality of the analytical
results being produced by the laboratory are defensible, and that corrective
actions will be taken as necessary.

Under the proposed compliance-level monitoring program, water-level
elevation data will be evaluated annually to determine if the monitoring wells
ae strategically located. If the evaluation indicates that existing wells are
no longer adequately located, the groundwater monitoring network will be
modified to bring it into compliance with WAC 173-303-645(8)(a). Descriptions
of 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 initially for the 300 APT include:

(1) The detected constituents of concern identified in Section 4.2
rincuding uranium and biodegradation products of
tetrachloroethylene). These constituents of concern will be
sampled independently four times in each sampling event
(semiannually).

3Hydrostar is a registered trademark of Instrumentation Northwest, Inc.

4-13



HHC-SD-EN-AP-185, Rev. OA

(2) Metals (iron and manganese). Groundwater samples will be
analyzed semiannually for these metals together with dissolved
oxygen and redox potential as part of the follow-up geochemical
investigation (Section 4.2). They will be added to the
constituents of concern list if elevated levels are not due to
chemical reducing conditions.

(3) Four constituents reguired by Ecology including thallium,
PCBs. chrysene. and benzoalpyrene. These four constituents are
required by Ecology in response to their concern about dangerous
wastes leaching from the relocated sediments stockpiled at the
north ends of the trenches. Groundwater samples will be analyzed
for these constituents semiannually for two years (four sampling
periods). If the constituents are detected they will be added to
the list of constituents of concern.

(4) Field parameters that are routinely measured at the well head
(including pH. conductivity, turbidity, and temperatureL.

A large number of wells were sampled periodically during the 1988-1991
time period for dangerous waste constituents per WAC 173-303-9905 and site
specific constituents (see Section 3.3). This effort established the
constituents of concern 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, previous groundwater characterization and
monitoring data (historical data) are considered adequate for addressing the
Appendix IX requirements for this final status monitoring plan.

4.5.2 Background Values

Background values (area) are defined as the levels of chemical,
physical, biological, or radiological constituents or parameters upgradient of
a 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 also 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 regulations, all wells (compliance and background)
will be sampled at least semiannually during the compliance period. During
each semiannual sampling event, a sequence of at least four independent
samples will be collected from compliance wells and results compared to the
groundwater concentration 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 uppermost aquifer's effective porosity (n.);
horizontal hydraulic conductivity (K,,); and hydraulic gradient (i). The
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minimum time interval between sampling events that will provide an independent
sample of groundwater is estimated as follows (EPA 1989):

1. Calculate the horizontal component of the average
linear velocity of groundwater (V,) using the Darcy
equation

(V i .1)

with:

K, w 43 m/d (Swanson et al. 1992)

- 0.0003 or 0.0004 (DOE-RL 1995b. Figures 6.1-4 and
6.1-5)

n 0.2

= (43 m/d * 0.0003)10.2 - 0.0645 m/d, or

V - (43 m/d * 0.0004)/0.2 - 0.086 m/d

2. The horizontal component of the average linear
velocity of groundwater, V., has been estimated to be
from 0.0645 to 0.086 m/d, Monitoring well diameters
at the 300 APT are 0.1016 m. Therefore, the minimum
travel time, T, to obtain an independent sample for
this unit is:

T - (0.1016 m)/(0.0645 m/d) - 1.6 d (based on is 0.0003)

or

T - (0.1016 m)/(0.086 m/d) - 1.2 d (based on i - 0.0004).

Based on the above calculations, sampling every other day would provide
the required independent samples. However, a "disturbed zone" due to purging
may create a larger 'effective" diameter than used in the above calculation.
Therefore, to account for the disturbed zone and/or to reduce the
autocorrelation effects (which may happen if groundwater is sampled 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) and again when the water level is low (September, October, November, and
December).

4.5.4 Analytical 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 listed in the SW-846 (EPA 1986) or an
alternate equivalent. 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).
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4.5.5 Geochemial Evaluation of Iron and Manganese

The hypothesis that elevated iron ano manganese is due to reducing
conditions in certain wells completed at the bottom of the unconfined aquifer
will be tested by analyzing key redox (oxidation-reduction) indicator
parameters:

* Fe 11
* dissolved oxygen
* Eh.

Under reducing conditions, low dissolved oxygen (<I ppm) and low or
negative redox potentials (Eh) (see Figure 4-3), iron and manganese associated
with sediments as oxide coatiggs on mineral grains can be converted to loweroxidation states (Fe' and Mn* ). This results in dissolution at the solid-
liquid Interface (i.e., 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 thewell and directly through the filter holder at the well head. The occurrence
of elevated iron and manganese under the above conditions is thus a natural
consequence of the aquifer host material (i.e, presence of oxide coatings) and
the isolation of the test zone from atmospheric oxygen.

The location of the screened interval at the bottom of the aquifer for
the two "deep" wells in the 300 APT with anomalous dissolved iron and
manganese and the correspondingly low hydraulic conductivities (wells -155 and
-17B) support the "redox' hypothesis. The additional hydrochemical
measurements needed to test the hypothesis will be made in the field using
(1) a special sample pump to ensure that in-leakage of air (oxygen) does not
occur during sample extraction and (2) flow-through test equipment to record
dissolved oxygen, Eh, temperature, and pH continuously during an extended
purge cycle (up to six bore volumes). Confirmatory measurements of
divalentiron will be made in the field using HAC" kit methods. Low dissolved
oxygen (<1 ppm) low or negative Eh potentials, and the presence of Fe*2, will
be taken as indirect evidence for accepting the hypothesized natural
occurrence of elevated manganese and iron.

4.6 STATISTICAL METHODS

Section 4.6 proposes statistical evaluation procedures for use with the300 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 will be followed:

* Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities; Interim Final Guidance (EPA 1989)

" Statistical Analysis of Groundwater Monitoring Date at
RCRA Facilities - Draft Addendum to Interim Final
Guidance (EPA 1992).
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Figure 4-3. Profiles of Eh, Dissolved Oxygen, and
Ferrous Ion with Depth.
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For a compliance-level groundwater monitoring program, the monitoring
objective is to determine if a groundwater concentration limit such as an MCLhas been exceeded. This is a very different problem than the detection-level
monitoring where the objective is to detect leakage from the unit by employingupgradient/downgradient comparisons.

4.5.1 Tolerance Intervals

For a compliance-level groundwater monitoring program, the choice of anappropriate statistical test depends on the type of groundwater concentration
limit. For health-based concentration values (e.g., an MCL or an ACL derived
from health-based risk data), the tolerance interval approach Is recommended
(EPA 1992, page 50). A tolerance interval is constructed in such a way that
it contains at least a specified proportion, P, of the population with aspecified confidence coefficient, 100(1 - a)%. The proportion of the
population included, P. is referred to as the coverage The probability,
100(1 - or)%, with which the tolerance interval includes the proportion PS isreferred to as the tolerance coefficient. If compliance data follow a normal
or a log-normal distribution, an upper 95% 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 compliance values exceed the fixed limit (e.g., MCL).
Parametric tolerance limits (suitable for normally or log-normally distributed
data) are of the form:

x + ks (one-sided)

where i is the sample mean; s is the sample standard deviation; and k is a
multiplier based on the coverage, the confidence level, and sample size.
Values 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 samples (fromeach 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 compliance wellfor each semiannual sampling event.

Because the parametric tolerance Interval approach depends heavily onthe normal or log-normal assumption, the adequacy of this assumption should beassessed by probability plots and/or statistical goodness-of-fit tests, suchas the Shapiro-Wilk. test ar ifl if.ors. test. of normalty (Gilbert 1987,
Conover 1980). Unfortunately, all of the available tests for normality ofdata do not exhibit high degrees of power when the sample size is small (i.e.,<20 to 30 observations). In a compliance monitoring program, It is
impractical to obtain 30 independent samples during each semiannual samplingevent. Therefore, a nonparametric tolerance interval approach should beconsidered for the 300 APT. One advantage is that, unless all the sample dataare non-detect, the maximum value will be a detected concentration, leading to
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a well-defined upper tolerance. However, the nonparametric tolerance
intervals require 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 95% sure that at least 95% of
the population measurements will fall below the maximum value based on
59 observations. When the maximum value (from four samples) is chosen as the
upper tolerance limit, the average coverage (not the minimum coverage as
discussed above) is 80%. That is, one would expect that on average that 80%
of the population from that compliance well will be below the maximum value.
More samples are needed to achieve a higher coverage. It can be shown that at
least 19 samples (per compliance well per semiannual period) are necessary to
achieve 95% coverage on average. For the purpose of this monitoring plan, it
is assumed that a 80% average coverage is 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 concentrations of
groundwater contaminants originating from the 300 APT are well understood.

4.6.2 Confirmation Sampling

For tolerance limits to be useful resampling has to be allowed before a
decision is reached. This is because tolerance limits have a built-in failure
rate of (1 - P)%. For example, one would expect I 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 is necessary. This is the best available approach to balance false
positive and-false negative de4sions-(Gibbons 1994)--t n case of an initial
exceedance, a verification sampling is needed to determine if the exceedance
is an artifact caused by an error in sampling, analysis, 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 well 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 a more reliable
determination of possible exceedance. Therefore, the objectives for the
verification sampling are to ensure (1) quick identification and confirmation
of contamination exceeding some -standard, if any, and (2) 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 to two different
laboratories for independent verification. In this way, laboratory bias (if
present) can be investigated. A statistically significant result will be
declared only if all resamples are larger than the MCL. If all resamples are
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below the MCL, the compliance monitoring program will continue. If results
are inconclusive, another round of verification resamples will be initiated.

Finally, if the magnitude of the initial exceedance is small (e.g.,
<25%), special analysis may be requested in order to achieve lower detection
limits and/or improved accuracy and precision.

4.6.3 Non-detects

Non-detects will be handled per recommendations stated in the EPAguidance documents (1989 and 1992).. Non-detects will not present a problem inusing a nonparametric method to evaluate compliance data if the detectionlimit is lower than the NCL. If a parametric statistical method is used, thenthe handling of non-detects will depend on the percentage of detected values.Basically, a substitution method (use 1/2 of the detection limit to replacenon-detects) will be used if less than 15% of all samples are non-detects.If the percent of non-detects is between 15% to 50%, either Cohen's method orAitchison's adjustments will be used. Detailed descriptions of these methodscan be found in EPA (1989 and 1992). When more than 50% of the sample valuesare non-detects, the Poisson model may be used to derive a Poisson tolerancelimit. Steps to calculate an upper tolerance limit using the Poisson modelare given In EPA (1992).

4.6.4 Outliers

An outlier is an observation that does not conform to the pattern
established by other observations in the data set. Possible reasons for itsoccurrence include contaminated sampling equipment, inconsistent sampling oranalytical procedure, data transcribing error, and true but extrememeasurements. Statistical methods such as Grubbs' methods (Grubbs 1969) fortesting of outliers and/or the box-and-whisker plot (Ostle and Malone 1988)may be used. Once an observation is found to be an outlier, the followingaction 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 value cannot berecovered, the outlier should be deleted. Describe this deletion
in the statistical report.

* If no error can be documented, then assume that the
value is a valid measurement. However, obtain another
sample to confirm the high value. if necessary.
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4.7 DETERNINING RATE AND DIRECTION OF GROUNDWATER FLOW

Depth to water will be measured in 32 300 Area wells semiannually in
order to construct water table maps. These maps will be used to interpret the
direction of groundwater flow and to 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 Columbia River stage in-order to
construct water table maps corresponding to high and low stages.
Historically, high river stage is somewhere in the months of May or June, and
low river stage occurs in September. 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 level are listed in Table 4-6 and shown
in Figure 3-1. Water levels will be measured and recorded as specified in
ElI 10.2 (WHC 1988).

In addition to the 32 wells measured semiannually for constructing water
table maps, 8 other wells will be measured semiannually to determine hydraulic
head of the lower portion of the unconfined aquifer (4 wells) and upper
confined aquifer (4 wells). The wells measured in the lower portion of the
unconfined aquifer are 399-1-108, 399-1-168, 399-1-178, and 399-1-188. Wells
measured in the uppermost confined aquifer are 399-1-9, 399-1-16C, 399-1-17C,
and 399-1-18C. Figure 3-1 shows the well locations.
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Table 4-6. Wells Used for Semiannual Depth-to-Water Measurements.

Wells Monitoring the Top of the Unconfined Aouifer

399-1-1 399-1-18A 399-2-2 399-4-10
-1-10A -1-19 -2-3 -4-11
-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 -1-7 -3-10 -8-2
-1-16A -1-8 -4-1 -8-3
-1-17A -2-1 -4-7 699-S27-E14

Wells Monitoring the Bottom of the Unconfined Acuifer

399-1-10B 399-1-16B 399-1-178 399-3-18B

Wells Monitoring the Uppermost Confined Aquifer

399-1-9 399-1-16C 399-1-17C 399-1-18C
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5.0 DATA MANAGEMENT AND REPORTING

5.1 DATA VERIFICATION AND VALIDATION

All contract analytical laboratory 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 data are
submitted for formal review and resolution through the RABE process per
Section 4.2, 'Evaluation of Requests for Analytical Data Review" (WHC 1992).
Results of data verification and validation shall be reported in the RCRA
quarterly and annual reports.

5.2 REPORTING

The results of statistical evaluation will be reported to Ecology in the
RCRA quarterly and annual monitoring reports. The statistical results will
include a list of groundwater parameters analyzed, detection limits, 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 173-303-645(10)(g)(i)(11).

* Notify Ecology in writing within 7 days of the finding with a
report indicating which concentration limits have been exceeded.

* Submit an application for a permit modification to establish a
corrective action program to Ecology in 90 days.

In case of a false positive claim, the following procedures will be
taken per WAt 173-303-645(10)(ii).

* Notify Ecology in writing within 7 days of the finding (i.e.,
exceedance) that a false positive claim will be made.

" Submit a report to Ecology within 45 days. This report should
demonstrate that a source other than the 300 APT caused the
standard(s) to 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
appropriate changes to the compliance monitoring program within
45 days.

* Continue monitoring in accordance with the compliance monitoring
program.
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6.0 CORRECTIVE ACTION PROGRAM

If, at the POC, dangerous waste constituents of concern are measured in
the groundwater at concentrations that exceed the applicable groundwater
concentration limit, a 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.D and 5.0. Implementation
of the corrective action will be deferred and integrated with the remediation
of the 300-FF-I (source) and 300-FF-5 (groundwater) operable units.
A description of the groundwater monitoring 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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APPEND1X A

SUMMARY OF CONSTITUENTS SAMPLED TO 1988
(Taken from Schalla et a]. 1988a, Table 6)
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ANALYTICAL DATA, MAY 1986 - JUNE 1988
(Taken from Schalla et I. 1988a, Table 7)
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CONCENTRATION VS. TIME PLOTS
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Uranium MCL = 20 ppb
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Uranium MCL = 20 ppb
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Uranium MCL = 20 ppb

We ll: 399-3-10
Code: URANIUM 0

27

26

25

24

23

22

21 -I

a 20

a 1\

16
z

15

14

13

12

11

10

9

90 91 92 93 94 95
YEAR



)

399-i-IBA
XYLENE 03

Xylene (MCL

399-1-1GB
XYLENE 0

________ I 1 i r

___ Ii

I I

t 1

L

I .1

1 - n q r t~ ii I -to---ua -4't~-~1~ 1 ~

88 89 90

N

91

YEA

92 93

_____I

1

9

95

= 10000 ppb)

Well:
Code:

I 1

a
-A z

-I

DUcc
U)
xU

7

5

5

41

87

C
S

rr,

-U

cc
VI

'I

C

0

--,r.



WHC-SD-EN-AP-185, Rev. 0

This page intentionally left blank.

C-42

A->

IK-



WHC-SD-EN-AP-185, Rev. 0

APPENDIX D

WELL CONSTRUCTION AND COMPLETION SWMOARIES
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WHC-SD-EN-AP-185, Rev. 0

ELL COHSTRUCTICN AND COMPLETION SUMIARY

Drilling Semple WELL TEMPORARY
Methed eble tooL Method: Drive barretl NMBI: 399-1-10A WELL NO:. -3

brltlin 30D Area ater Additives Hanford
fluid Used: Sicgtv Used: Not dowIaentd Coordinates: M/5 3 22.293 E/W E 141U]
priLter's -A state State AN $7, W-5 AE 16,U1:.6
Nae: Cordon Lie Mr: 002V Coordinates: N Not documented I _jLIE..C
Drilling CoWarny Start
Coqany: Associated Dritlers Location-, _ Card #: Not dottrMentid T_ S

vate Date Elevation
Started: 13Nov86 CompLete: 22Nov96 Ground surface: 371.94-ft Bras cat

Depth to water: 29.0-ft NovB6
(Gromd w nsu ) 29.4-ft 17Dec93

GENERALUED Geotogist'
STRATIGRW Y Log

0-10. Carse to Nedl UM SAND
WO'20: Sandy GRAVEL

20-30. Silty, sandy GRAVEL
30-35: Silty, sandy PEBBLES 2--j

I -A
-

DT9 r
W- 1 . -"ICU

jjieckf
Cflif k-S ---- ,

Elevation of referance point: Q .t-fOL
(top of cnsing)
Neight of refesrenC point abovet 1.71-ft 3
roUad surfaes

Depth of surface goal to-13.5-ftl
ype of surfac seat

Portland tement 4-ft x 4-ft x 6-intnog)
extending 3-fT into annulus.
tentonite crumbles to 13.3-ft

6-in ID stainless steel casing,
+1.7-24.5-ft

Hole diunwtr,
Os45.0-ft, 11-in nominet

VoicLay bentonite pellets
3.5-18..5-ft

Silica Sand pack,
18.5--39.5-ft, a-12-=&sh

6-in stainLesa steel screen
"lA-39.5-ft. 040-slot

10-in telescoping screen,
29.5-39.5-ft

*tt=epth to bottom,
391-ft . F7=9

Borehole drit led depth: I 45.0-ft 2

I
D-3

Drawir By: RKL/3-D- DA.ASB
Date : 12Jan94
Reference HANFORD WILS

ww:-W-IJN-DP-071



WHC-SD-EN-AP-185, Rev. 0

WELL COWSTRUICTIm AND CUNPLETIO* SIS.RY

DriLLing Sanple EL TUPOARYMethod: Cable toot Method: Drive barrel MiBER: 399-1-'6 PELI OA 1-CRDrilLing Additives fmanford
fluid Used: ta water Used: ct docimented Coordinates: ig/S kLT doumt JE nLNoOrilLar's 11A State State AD3 i 57,06/3 A 3MDm: 1 toss-e Lit Nr: aNt docmenred Coordintn; N 116,729.oio E j9j31.9DrilLing company Start
COatkny: Kaiser Engineers Location: Hanford Card #: not docuvented T t .bate Date Elevatlon
Started: SGit9 Complete: Omet9l 4roid surface: 372.47-ft 3r. ag
Depth to water: 37.7 f-t Uper'
(Oraad suface)

UEMIZEO SeoLogstvs
StRATIlAPLo

8-10O: Silty SAND
105: BrO~avty silty SAND
35-39.4: Sandy GRAVEL
39.49.6: GravelLy SAND
49.54.7: Sandy GRAVEL
54.7-72: Gravety SAND
72-73le SILT
73n79.13: Cravetly SAND
79.21-1; GraveLly SILT
80O.1i8 Gravelly SAND
98-109,3! Slightly gravelly SANTD
109.1-113. Graveity SAND
113-119: SILT

Li

-

-

i|

B-in casing shoe
cut off and left in

Elevation of referute point: 37h.36-fl

t obf inner casing1
Hel t of Nefereonce point abovet 3211-ft
ground surface

Depth of surface seat
Type of surface stte-
4-ft I 4-ft Concrete surfae
stm& 2.5-ft into ams
Portland cwment grout
to 20.3-ft

10203-ftl

pod

4-in IC T304 stainless Steel cosine,
*1,5.104.S-f:

BetntMte crmblet,
20,3 28-2ft

lentonite sLurry,
28.2-99.0-ft

ole diameter,
L*53.0-ft, i0.95-jrn
53.0-119.0-ft. 8.8-in

HiICA Send peCk,
'tAC.9--fr, 4100-wmal -
00.f11&..4-f. 240-mbmh

=-in 304 staInless steal mc-an,0
4..114 S-f:, *10-Lot

ntonite fte plug,
lS.3.119.0-ft

Roralhte drilled depth: I 19.O-fti

D- 4

Drawing By: RkLJ/-0-t-a.As]
Date :3Janp

ference :a WELS
flC-SD-EN-TI -052

we .17019Of



WHC-SD-EN-AP-185r Rev. 0

WELL CONSTRUCTION AMD CWLETION SIMMk

Dr!I I in smote
Method; tabl, tool method± rive bsrel
Drittiris 3oU Area Water Additi es
Fluid Usod: unolV used: lit dacunted
Dri11.; WA State
Nam: Ames tit i 2L .
UrittnU Comay
Coepw: Associated DriLlers L9 c.Ti f;.
Dte Dote
trted- Olnee Cwtete: .==#86

WL TEPRY
NUMBER: WE9116A ELL NO; C-1i
flnford
Coodinates: "is S f,341. EW F 14J304
State RN 56,035. RE 15,910.1
Coordinates: k Not docmmmented E Not dvcmnted
Strt
card Not docuented T._ __ S _
Ereva :ion
Ground surfacez 30.21-ft gross caP

Depth to Water:
(aro"d surfbce) I-ft I e

MENEtAlED Geolouist's
STRATIGAPHY Los

0"15: sitty, sandy CRAVEL
1520: Clayy, tsady GRAVEL
20-30: Silty, sandy GRAVEL
30-T5: Silty, gravelty SAND
35-45: SiLty SAW With CLAY and GRAVEL
45-TD: SiLty. gravelly SAND

1
-

.aa--

1.12
ai,: 8 I

Elevation at reference point,: C31.5l-f.
(to of casingi
(et t of referen point. bov 1.30-ft I
weh arferne Ccrowdi surface

Depth of swfac. seat k0. -ft)
Type of surface ae&Lc
4-ft x 4-ft concrete surface pad
CSmfnt to 5.0-ft

6-in ID stainLess steel casing,
*1 .3e'32.S-ft

tentonite crumbles,
5.0.21.0-ft

ai, diamater,
0-47.5-ft. 11-in nominal

Oemtonite peLlets,
21..04.8-ft

SiLica sand pack,p.j,47,5-ft, 10-20-loah

6-in steintts stee screen,
32..47.5-ft. 20-slot

10-in telescoping streen,
37.5-47.5-ft. M-slot

Borehole drilled depth:

DTB=Depth to bOttalr
47.-ft. 04Dec90

D-5

Dromits By: RL/3-1-16A.ASU
nate : I2Jar1k4
Reference :HAIRD WELLS

WRK-SD-N-5P071

i
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WHC-SD-EN-AP-18E, Rev. 0

WELL CONSTRUCTION AND C2IPLEON IMPANY

Drilling Somple
kothod: table toDE Method: Drive barrel
DriLLing 300 Area Water Additives
Fluid Used: Strctv Used: Nat documented
DrItLer's WA State
NNe Cordon/Amos Lie Nr: 1517/1224
Drilling Comany
Company: Associated DrilLers Location:_
Date Date
Started: 294rn87 Complste: 1FeS7

Depth to water: 37.5-ft FI7
(Bround surfac) 37.-ft 7il 93

GENERALIZED Seologist's
STATIGRAPKY Log

0-10: Sandy GRAVEL In
10-35: Silty, sandy GRAVEL
35-45: GraveLy, siLty, clymy SAND
45".60 Silty, sandy GRAVEL
40-65: Clayey, silty, sandy GRAVEL
6543: SiLty, gravetly SAND
75-SD: sitty, sady GRAVEL
S0.85: Clayey, sandy GRAVEL
85%40: Gravelly, sitty, clayey SAID
90-5: SRandy GRAVEL
95-110: Silty, sandy MAVEL
110-7b: Clayey. sitty sandy GRAVEL

- '

r:M DTS

e S -.-- I P

.ELL TEMPCRAAY
NUMBER: 399-I-I Wi NO: C-10
Hanford
Coordinates: N/fS E/w E 14u§
State FM ,0 .9 WE 15,9 N.6
Coordinates: N Hot doeanented E Bet doe
Start
Card #: Not documented T f S
Elevation
Ground surface: 30.03-ft gress ep

Etevtivn of reference point: 351.1tftl
(top of casing)
$eight of reference point abovet I.11-ft 2
ground surface

Depth of surface semt
type of surfae seti
4-ft x 4-ft surface pad
Cemnt to 5.0-ft

r 0.0-ft

6-in ID stainless steet easing,
+.11-10S.0-ft

Bentonite crumbles,
5.0-26.0-ft

VoLcLay tablets,
26, -99..7-ift

Note diaeter,
D-fD.0-ft. 13-in nonmial
0.0-118.O-ft. 11-in nhminal

SilLIt.amid peek,
99.71-118.O-It. &.12-eesi

6-in stainLess steel screen,
105.-115.0-ft.D-stot

Borehole dril4ed depth:

DThDepth to bottom,
115.5-ft 03Dec90

Drawing By: RKL-D1-1da.AS -
bat : 12Janh4
Reference : HANFORD WELLS

WNC-SB-EN-DP--O714
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WHC-S-EN-AP-185, Rev. 0

WELL CONSTRUCTION AND COPLETDO SNART

DritIe nsanyte
Stthod: Cable t I Method: Drive arrel
gritting 300 Ares Water Additives
fluid Used; IRMly tied: Not doitanted
Driller's WA ZStt
Nae- Cordon Lie Nr: 00M

DrittingCompany
caopany: Assoclsted briters Location:_
DOte Date
Started: UwoyiA Coeptete: 13kov86

YELL TEMPORARY
NUMBER: 399-1-17A WELL 90:-
mnIford
Coordinates: N/S 5 Z3L33 1  E/E 13.630
state wRN -- 5,aS M09fl.Z
Coordinatest Not docunented I Not dee
Start
Card 0: Not dtctrented T__ R_
Elevation
srind surface: 375.13-ft Brass cop

Depth to tat: t N
tb-mud "urfa") 3.2-ft Iflen9

GEMEALIZED GomLoviat's
STRATIRAPHY Los

".Dr S*y GRAVE1
10.25! Sitty, sandy NAVEL
235: Sitty, gravety SAND
35-40; SfLty SAND

H
-ielevation of raferenfce patn

(to of casing)
Heit f refarmce point
OrOahd surfsc.

Depth of urface sea
Type of surface seat:
4-ft x t-ft concrete pad.
Cment to 5.0-ft

6iIVstainless steel i
5 .0-25.0-ft

Bentcnits cr ables

Hole diameter,
041,0-ft. 11-in nominal

VokLcay bentonite peLlets.
. 1.6--ft

Silica sand pack,
m -- 20641.-ft

6-in stainless steel scree
25.0-40.0-ft, #4O-sot

cr-hbete drilled depth:

DlBDepth to bottom,
413-ft. 03Dec90

it: Ofl.A7ZSI
bovaL 2.3-ft -

E 025.0-ft3

sing1,

n

I 410-ft

D-7

Drawing By: RKL/3-01-1lA-ASO
Date : t2jsrn,9
Reference : HANFORD WELLS

WCSD-EN--4P-0h1

I



WHC-SD-EN-AP-185, Rev. 0

WELL CONSTALETION AND CUPLETION SLuIARY

Drilling Sample
Ifthod; cabl tool Kethod Drive barrel
DrilLing 300 Arc Uter Additivs
Fluid Used: SLatly used: Not dommented
Drilter's WA State
Namet cordon Lic Mr: 1517
Drilling coirpeny
Cnpmny: Associated DrilLers Locatiom
Date Date
Started; 01Dec86 Complete: 19De6

Depth to mater: U.9-ft D"86
(oe"id surface) 33.Y -ft MGM

GENERALIZED Gotoist's
STRATIGRAPHY Log

0-5; Silty SAND
5"15: Si Lty, sandy PERILES
15-25: Sandy PEBBLES -
25-30; Gravelly SAND
30-35: Sandy GRAVEL
35-40; Sandy PEBBLES
40455: Sandy GRAVEL
S5-70: Silty, sandy GRAVEL
70-85: Sandy GRAVEL
85-90: SiLty, .rdv GRAVEL
90-9": Sandy GRAVEL
95-105: Silty, sandy GRAVEL
10-110: Silty, graveoly SAND
110-115: Sandy, gravelLy CLAY

H7

WELL TEMPORARY
HUSIER: W9-1-7f tELL NO. C-20
Hantford
Coordinates: M/fg L 17 E9 N L13..L
State RN 56,059.5 fE ,21D3
Coordinates: ft Not dgcurented I not dlo
Start
Card *: Not documented T _ S
Elevation
Groawd surface: 135.4-ft Drass cm

irll-
--- I-I

-I

DTB Ws

of---

Elevation of reference point: f37J.L7-f
(tsp of cusing)
fleight of reference point mbove L2.39-ft I
groud surface

Depth of surface seat t 0M.0-ftI
Typ. of surfawe meal:
4-It x Jrft conerete surface pad
Cment to 4.D-ft

*entoite cratt>les,
4.028.0-ft

6-In ID stainless steel casirg,
*2.4-100.0-ft

Volctay tablets,
20.8-95.0-ft

Silica sand pack,
95.0,113.5-ft. 8-52-mesh

6-in stainless steel screen,
1OD-110-ft: W.D-slot

Fill,
1 I.5"115.D-ft

Borehole driLLed depth:

Dro-Dopth to bottom,
11f.2-ft. 03Dec90

I in.O-ftl

I 1l5-0-ftv

Drawing By: RIL/3-01-17.AGB
Date t 12Jan94
Reference HANFORD WELLS

UHC-SD-EN-UP-C71

0-8 I

>.__.2
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W-SD-EN-AP-I85, Rev. 0

WELL CONSTRUCT1ON AND COMPLETION SIJO4ART

Drilling Sane .
method: Cable toot Method: Drive barrel
DrilLing 30fl Arms -tier Additives
Fluid Used- S=lv Used: Wat docunented
Driler's WA tate
Name* Cordn Lie Kr: 009
PrilLing Ctapany
Capany: Associated Dritters Location: _
Date Date
StarMd: tMKOV6 ConpLete: 12Mov86

Depth to water: 47.0-ft Movi6
(Ground surface) M4.9-ft tofetS

GESERALIZED Geologist's
STRATIGRAPHY l.G

0": No record
5015: S!ty SROC
1535: ravl Ly SAND
35-45: Silty, gravelly SAND
45-60: Gravetty SAhEN with trace

of SILT
6D-D: Sandy GRAVEL with trace

of SILT and CLAY

H

SE
a 

Ct f .---|

WELL TEMPORARY
WME: 399-1-ISA WELL NO: C-3A
Hanford
Coordintes / A? /
State RU 58,970.1 RE 4,
Coordinates; N 364.928 E 2 30S:2
Start
Card 0: Not doetented I _t_ S
E levation
Ground surftcal 387.77-ft Brass cep

Elevation of reference Point: O92r-flD i
(top of casing)
Height of reference point above!T_afl±L
grownd surfae

Depth of surface seast .!ili-
Type of surface seat;
4-ft x 4-ft ecenerate surface pad
Ceant to 535-ft

kentonite crables,
5.S-31.8-ft

6-in 10 stainless steel casing,
*3.1-39.0-ft

MoL di.Rster,
063.0-ft, 11-in nnin

Voiclay bentonite pellets,
311 .e34.0-ft

Silica sand pack,
34.045.0-ft. 8 .wigMeh

6-in stainless steet screen,
39.0-54.D-ft., MO1-stat

10-in telescoping screen,
39.0-54,D-ft

Gravel pwak to 54.4-ft

FILL,
54-63.O-ft

Borehole dritled dapth±

DTflDapth to bottom.
53.5-ft, 06NovO

E &30-ft 'I

D-9

Drawing By: EKL/3-01-1SA.ASB
Date : 12Jan94
R.ferne IANFMD WELS

uMt-SO-EN-DPD1



WNC-SD-EN-AP-18, Rev. 0

HELL CObSTRIXt LN AND COMPLETION SUMMARY

Drttling Baipte WELL TELPMARTMethod: Cabte to9l Method: Drive barrel NUMBER: 399-1-181 WELL NO: C-39grfiting 300 Area Water Additives Manford
Fluid Used: Bupply Used: Not doctuiented Coordinates: U/S J.JQ.4AZ E/W E 12,5Dritter's WA state State 14,4&0.9Paa: Cordon Lic Mr: 0079 coordinates: m Not docuented E flt EccDriltin Coqany Start
CoWparwy: Associated Drillers Location: Card # Nat doewomnted T 6 S
Date Date Elevationstartod; 13R*Vo6 Complete. 20J.r47 Ground surface: 3I7.24-ft Brass can

Depth to Mater: 42.5-ft Jan87
tfroud surfeca) 4. -ft

GENERALIZED Geologist's
STRAIGRAPT Log

0-5: Not docwaented
5-11: SAND
11-15: SAND and GRAVEL
iS-25: Sandy GRAVEL
25-30: Silty, sandy GRAVEL
30-40: Sandy GRAVEL with

trace of SILT
40-30: Silty, sandy GRAVEL
50-55: Pebbly SAmD
55460: Sand. silty GRAVEL
6065: PebbLy SAND
6545 SitY, sandy GRAVEL
85-90: Sandy SILT
90-95: Silty, sandy GRAVEL
95-115: Sandy, silty GRAVEL
115.120: Silty, sandy GRAVEL
120-125 Sandy, rtmyey GRAVEL
125 : sandy, gravelly CLAY

I-

7-,

l-

-- |

ELevatiwn of reference point: U.IG ft
(top of casing}
Height of reference point &bove 270-ft I
ground surface

Depth of surface seat r 04-.0-ft
Type of srface sat:
4-ft x 4-ft mncrete surface padCement to 5.0-ft

lentonite crumbles,
5.0-34.D-ft

6-in ID stainless steel casin,
+2.7-108.5-ft

Hole diameter,
0.125.0-ft. 11-in norinal

VolcLy grout,
34. 05.0-ft

Silica send pack,
105.0-118.0-ft 8-12-ftsh

6-in stainle2* steel screen,
1fLA.S- !18.5-ft # -sLot

F f L L,
19.0i-125,0-ft

Borehole drilled depth: U125.0-fTl]

D-1 0

I.

Drawing By. RKL/3-0I-18.ASR
Date : l2Jarg
Reference : ANFORD =WELLS

WHC-SD-EN-DP-071 I
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Class 1 Modification
Quarter Ending 6/30/2002

WA7890008967, Attachment 31
300 Area Process Trenches

1 8.0 POSTCLOSURE PLAN

2 8.1 INSPECTION PLAN

3 This section describes compliance monitoring activities, security equipment, and inspections for well

4 conditions during a period of modified closure compliance monitoring. Table 8.1 lists the inspection

5 items and the inspection frequency for the postclosure care period. These inspections may be
6 implemented in checklist form. Such a checklist could specify entering checklist performance and results

7 in the appropriate inspection logbook.

8 8.1.1 Security Control Devices

9 Each of the groundwater monitoring wells has a locked cap to prevent unauthorized access and is

10 surrounded by four steel guard posts for visibility to prevent damage from vehicles. The overall well
11 condition, locks, guard posts, and pumps will be inspected during each sampling event. Problems and/or
12 damage will be noted on well inspection forms for tracking of repairs.

13 8.1.2 Well Condition

Inspection of groundwater monitoring wells will be conducted pursuant to Permit Condition I.F 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.

20 8.2 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.

26 8.2.1 Repair 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. Repairs 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.

32 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.
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1 Where monitoring well damage requires modification of the groundwater monitoring program, the
2 monitoring plan will be amended in accordance with WAC 173-303-610 (8)(d).

3 8.3 PERSONNEL TRAINING

4 This section describes-the training of personnel required to maintain the 300 APT in a safe and secure
5 manner during postclosure care as required by 40 CFR 265.16, WAC 173-303-330, and Permit
6 Condition ll.C of the Hanford Facility Dangerous Waste Permit.

7 8.3.1 Outline of the Training Program

8 This section outlines the introductory and continuing training programs necessary to conduct the
9 postclosure activities at the 300 APT in a safe manner. This section also includes a brief description of

10 how training will be designed to meet job tasks as required in 40 CFR 265.16(a).

11 Surveillance Personnel: The following outline provides information on classroom and on-the-job
12 training that surveillance personnel will complete before conducting independent site surveillance at the
13 300 APT:

14 * Security inspections
15 - Location, integrity, and inspection of groundwater wells.

16 8.3.2 Job Description

17 This section provides the job description(s) for postclosure activities at 300 APT as required by 40 CFR
18 265.16(d)(1) and WAC 173-303-330(2)(a).

19 Site Surveillance: Personnel with training in the following areas will conduct the inspections:

20 * Control devices
21 * Damage
22
23 8.3.3 Training Content, Frequency, and Techniques

24 The training of personnel requires the following job-specific training areas, as appropriate.

25 * Emergency Preparedness Training: This training will include a review of emergency
26 procedures that consists of listening to standard emergency signals, and reporting procedures.

27 * The RCRA Groundwater Monitoring Scope, Organization, and Quality Assurance Plan:
28 This training will include the documentation requirements included in the chain of custody to
29 the laboratory, how to correct mistakes made on field data sheets, and any applicable manifests or
30 shipping orders required for shipping samples to. the laboratory.

31 a Groundwater Field Sampling Procedures: This training will include pump description and
32 operation of the three types of pumps (used by the field personnel), operational procedures for the
33 generators and the pumps used to gather groundwater samples, and special requirements for
34 collecting and packaging samples containing volatile organic materials that require acid
35 preservatives or special filtering. Training also will be given in the areas of field data record
36 preparation and chain of custody to the laboratory.
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1 * Site Security Inspections: Personnel will be instructed on how to inspect for obvious signs of a

2 security breach. Signs may include downed barricades.

3 * Location, Integrity, and Inspection of Groundwater Wells: Personnel will be shown the

4 locations of the groundwater wells and instructed on how to inspect the cap and casing of each

5 well to ensure that it is locked.

6 8.3.4 Training for Emergency Response

7 This section will demonstrate that personnel conducting postclosure activities at the 300 APT have been

8 fully trained to respond effectively to emergencies and are familiar with emergency procedures and

9 equipment. In addition, hazardous waste site operation training will be provided in accordance with

10 29 CFR 1910.120.

11 0 Response to Fires: The 300 APT will have no existing structures and may be covered with a soil

12 cover. As such, there is no need for fire equipment. However, if personnel are at the unit when a

13 brushfire breaks out, they will notify the Hanford Fire Department.

14 e Response to Groundwater Contamination: Based on the current groundwater monitoring
15 program, groundwater contamination beneath the 300 APT does not constitute an emergency
16 situation, nor will it become so as a result of closure. Therefore, emergency response training in
17 this regard is not warranted at this time.

18 8.3.5 Implementation of Training Program

19 Surveillance personnel will undergo the required training programs outlined in Section 8.5.1 as they

20 pertain to monitoring requirements. Surveillance personnel will not be allowed to perform inspections at

21 the 300 APT until the required training programs have been completed.

Table 8.1. Inspection Schedule for the 300 Area Process Trenches.

Inspection item Inspection frequency

Security control devices: well caps, and locks Quarterly

Well condition Semiannually

Subsurface well condition 3 to 5 years

22

Attachment 31.8.3



Class 1 Modification WA7890008967, Attachment 31
Quarter Ending 6/30/2002 300 Area Process Trenches

2
3
4
5 This page intentionally left blank.

<~>1.

Attachment 31.8.4



Class 1 Modification
March 2003

WA7890008967, Attachment 33
DOE/RL-91-28, Rev. 6

1

2

3

4

5

6

7

8

9

10

11*

12

13

14

15

16

17

18

19

20

21

22

23

Contents.i

Contents

FOREWORD......................................................-- - ---............................................... Foreword.i

CHECKLIST...................................................................................... Checklist.1

1.0 PART A [A]................................................ .. ........- ---................................................ 1-

2.0 FACILITY DESCRIPTION AND GENERAL PROVISIONS [B AND EJ...................2.i

3.0 WASTE ANALYSIS [C].................................. ................... 3.i

4.0 PROCESS INFORMATION [D]....................................-... 4.

5.0 GROUNDWATER MONITORING FOR LAND-BASED UNITS [D-10] .................................. 5.i

6.0 PROCEDURES TO PREVENT HAZARDS [F]...............................6.i

7.0 CONTINGENCY PLAN [G]................ .............. .......... 71

8.0 PERSONNEL TRAINING [H]................................. -........... 8.i

9.0 EXPOSURE INFORMATION REPORT ................................... ........ 9.i

10.0 WASTE MINIMIZATION [D-91...................................... ...... 10.i

11.0 CLOSURE AND FINANCIAL ASSURANCE [I]..............................--11.-

12.0 REPORTING AND RECORDKEEPING.........................................12.i

13.0 OTHER FEDERAL AND STATE LAWS [J]................................13.i

14.0 CERTIFICATION [K]...............................................................14.i

15.0 REFERENCES........................................................ .- .- ....... . ......-----........................ 15.1

Appendices

2A LOCATION MAP........................................... Appendix.2A

2B GLOSSARY.............................. ......................... Appendix.2B

2C HANFORD FACILITY LEGAL DESCRIPTION...................... Appendix.2C

2D SOLID WASTE MANAGEMENT UNITS...........................Appendix.2D



Class 1 Modification
March 2003

WA7890008967, Attachment 33
DOE/RL-91-28, Rev. 6

This page intentionally left blank.

K->

~~>

Contents.ii

1
2
3
4
5



Class 1 Modification
March 2003

1
2
3

4

5
6
7
8
9

10
11
12

i
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36

37
38
39
40
41
42

43
44
45
46
47

WA7890008967, Attachment 33
DOE/RL-91-28, Rev. 6

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 1984, 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 (Ecology 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 owner/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 LA.2. 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
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1 that are, or are anticipated to be, 'dispositioned through other options', will continue to be submitted by
2 the Permittees in accordance with the provisions of the Hanford Federal Facility Agreement and Consent
3 Order. However, the scope of the General Information Portion includes information that could be used to
4 discuss 'operating' units, units 'undergoing closure', or units being 'dispositioned through other options'.

5 The permit modification process is used to incorporate treatment, storage, and/or disposal units as
6 permitting documentation for these units is finalized. The units to be included in annual modifications are
7 specified in a schedule contained in the Dangerous Waste Portion of the Hanford Facility Resource
8 Conservation and Recovery Act Permit. Treatment, storage, and/or disposal units will remain in interim
9 status until incorporated into the Permit or dispositioned through other options.

10 Both the General Information and Unit-Specific portions of the Hanford Facility Dangerous Waste
11 Permit Application address the contents of the Part B permit application guidance documentation
12 prepared by the Washington State Department of Ecology (Ecology 1987 and 1996) and the
13 U.S. Environmental Protection Agency (40 Code of Federal Regulations 270), with additional
14 information needs defined by revisions of Washington Administrative Code 173-303 and by the
15 Hazardous and Solid Waste Amendments. For ease of reference, the alpha-numeric section identifiers
16 from the Washington State Department of Ecology's permit application guidance documentation follow,
17 in brackets, the chapter headings and subheadings. Documentation contained in the General Information
18 Portion is broader in nature and could be used by multiple treatment, storage, and/or disposal units
19 (i.e., either 'operating' units, units 'undergoing closure', or units being 'dispositioned through other
20 options'). A checklist indicating where information is contained in the General Information Portion, in
21 relation to the Washington State Department of Ecology guidance documentation, is located in the
22 Contents Section.

23 The intent of the General Information Portion is: (1) to provide an overview of the Hanford Facility; and
24 (2) to assist in streamlining efforts associated with treatment, storage, and/or disposal unit-specific Part B
25 permit application, preclosure work plan, closure work plan, closure plan, closure/postclosure plan, or
26 postclosure permit application documentation development, and the Hanford Facility Resource
27 Conservation and Recovery Act Permit modification process. Wherever appropriate, the Unit-Specific
28 Portion of the application, as well as preclosure work plan, closure work plan, closure plan,
29 closure/postclosure plan, or postclosure permit application documentation, will make cross-reference to
30 the General Information Portion, rather than duplicating text. Thus, Hanford Facility Resource
31 Conservation and Recovery Act Permit modifications involving general information will require updating
32 only the General Information Portion instead of each unit-specific document.

33 'Dangerous Waste', as used in the title of the Hanford Facility Dangerous Waste Permit Application,
34 refers to waste subject to Washington Administrative Code 173-303 requirements and to requirements of
35 the Hazardous and Solid Waste Amendments, including those for which the state of Washington has not
36 yet been granted authority by the U.S. Environmental Protection Agency. Throughout the Hanford
37 Facility Dangerous Waste Permit Application, 'mixed waste' refers to waste containing both dangerous
38 and radioactive components. The radioactive component of mixed waste is interpreted by the
39 U.S. Department of Energy to be regulated under the Atomic Energy Act; the nonradioactive dangerous
40 component of mixed waste is interpretedto be regulated under the Resource Conservation and Recovery
41 Act and Washington Administrative Code 173-303. It is the position of the U.S. Department of Energy
42 that any procedures, methods, data, or information contained in the Hanford Facility Dangerous Waste
43 Permit Application that relate solely to the radioactive component of mixed waste are outside the scope of
44 the permit application and the Hanford Facility Resource Conservation and Recovery Act Permit, but are
45 included for the sake of completeness. It is the position of the Washington State Department of Ecology
46 that the radioactive component influences safe management of mixed waste and therefore information
47 about this component is necessary to ensure compliance with Washington Administrative Code 173-303
48 and the Hanford Facility Resource Conservation and Recovery Act Permit. Both agencies acknowledge
49 the other's position, but to avoid a conflict on the issue, the U.S. Department of Energy, Richland
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1 Operations Office has agreed to provide information on radioactive constituents without agreeing with the

2 Washington State Department of Ecology's position. The Washington State Department of Ecology has

3 agreed to accept the information in this context without giving up its position.

4 The General Information Portion of the Hanford Facility Dangerous Waste Permit Application contains

5 information current of May 1, 2000.
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Application Checklist
3
4 In accordance with the Washington State Department of Ecology's Dangerous Waste Permit Application

5 Requirements (Ecology 1996), an application checklist has been completed by providing the facility name
6 and indicating where the listed material has been placed in the General Information Portion. This is

7 particularly important when the General Information Portion does not closely follow the outline of the

8 checklist and guidance or to designate where information is more appropriately placed in the
9 Unit-Specific Portion. The completed checklist is contained within this section of this Dangerous Waste

10 Permit application documentation.
11
12 As noted in the Introduction of the Washington State Department of Ecology's 1996 guidance document,
13 this document only includes a detailed discussion of requirements for treatment and storage in tanks and
14 containers. Requirements for land-based and incinerator units are in a document entitled Dangerous
15 Waste Management Facility Permit Application: Additional Requirements for Facilities Which Dispose
16 ofDangerous Wastes or Manage Them in Land-based Units (Ecology 1987). The 1996 guidance
17 document advises that when preparing an application for land-based units use both guidance documents
18 in conjunction. To provide continuity in numbering, the major outline headings for land-based and
19 incinerator units have been provided by the Washington State Department of Ecology in the application
20 checklist included in its 1996 guidance.document.
21
22 The application checklist provided by the Washington State Department of Ecology has been modified to
23 include citations for Chapter 173-303 Washington Administrative Code and for 40 Code of Federal
24 Regulations Parts 264 and 270. In addition, the title of the checklist has been modified to indicate that the

25 checklist contents do not just refer to "Treatment and Storage in Tanks and Containers".

revised 6/96 Dangerous Waste Permit Application Requirements Checklist-I
Checklist-Irevised 6/96 Dangerous Waste Permit Application Requirements



Class 1 Modification
March 2003

WA7890008967, Attachment 33
DOE/RL-91-28, Rev. 6

Facility Name Hanford Facility Dangerous Waste Permit Application, General Information Portion

Date Application Received

State of Washington
Part B Permit Application Review Checklist

Technically Location in Application
Adeuate?

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), 270.131

B. Facility Description and General Chapter 2.0
Provisions
806(4)(a)(i),(x),(xi),(xviii)
[270.14(b)(1),(10),(1 9)]

B-i General Description 2.1
806(4)(a)(i) [270.14(b)(1)]

B-1(a) Facility Description 2.1.1
B-1(b) Construction Schedule 2.1.2
B-2 Topographic Map 2.2
B-2a General Requirements 2.2.1

806(4)(a)(xviii) [270.14(b)(19)]
B-2b Additional Requirements for Land Disposal 2.2.2

Facilities
B-3 Seismic Consideration 2.3

806(4)(a)(xi) [270.14(b)(1 1)(i) and (ii),
264.18(a)]

B-4 Traffic Information 2.4
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 3.1
806(4)(a)(ii), 806(4)(b)(ii) and (v);
806(4)(c)(x); 140; 300; 395; 630(7)(c) and
(9); 640(l)(b), (2)(c), (3)(a), and (10)
[270.14(b)(2), 264.13(a), 268.7, 268.91

C-l a Waste In Piles 3.1.3
C-lb 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 Application Requirements
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State of Washington
Part B Permit Application Review Checklist

Technically Location in Application
Adequate?

C-2a(1) Parameters and Rationale 3.2
806(4)(b)(ii)(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, 264.19 1(b)(2), 264.192(a)(2),
264.1034(d), 264.1064(d), 268.7]

C-2a(2) Analytical Methods 3.2
110, 300(5)(b) [264.13(b)(2) and (8), Part
264 Subparts AA, BB, and
CC]- Washington State has not adopted the
CC requirements yet.

C-2a(3) Generator-Supplied Analyses 3.2
300(3), (5)(g), and (e) f264.13fb)(5)]

C-2b Additional Requirements for Wastes 3.2
Generated Off-site
806(4)(a)(iii), 300(6) [264.13(c)]

C-2b(1) Parameters and Rationale to Confirm 3.2
Identity of Off-site Waste
300(3),(5)(a), and 5(g) 1264.13(a)(4) and
(b)(1)]

C-2b(2) Analytical Methods to Confirm Identity of 3.2
Off-site Waste
300(3) and (5)(b) 264.13(b)(2)1

C-2b(3) Representative Sampling of Incoming Off- 3.2
site Wastes
300(3) and (5)(c), 110(2) [264.13(b)(3),
Part 261, Appendix I]

C-2c Methods for Collecting Samples for 3.2
Detailed and Confirming Analyses
300(5)(c), 110(2) [264.13(b)(3),
264.1034(d), Part 261, Appendix I

C-2d Frequency of Analyses 3.2
300(4),(5)(d) f264.13(b)(4)]

C-3 Manifest System 3.3
370 [264.71, 264.721

C-3a Procedures for Receiving Shipments 3.3.1
370(2),(3)(4) [264.71]

C-3b Response to Significant Discrepancies 3.3.2
370(4) [264.72]

C-3c Provisions for Non-acceptance of Shipment 3.3.3
370(5)

C-3c(1) Non-acceptance of Undamaged Shipment 3.3.3.1
370(5)(b)

revised 61% Dangerous Waste Pennit Application Requirements Checklist-3
Checklist-3revised 6196 Dangerous Waste Permit Application Requirements
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State of Washington
Part B Permit Application Review Checklist

Technically Location in Application
Adequate?

C-3c(2) Activation of Contingency Plan for 3.3.3.2
Damaged Shipment
370(5)(c)

C-4 Tracking System 3.4
380

D. Process Information Chapter 4.0
806(4)(b) - (c), 630 through 670 [270.15-
270.26, 264 Subparts I - BB]

D-l Containers 4.2
806(4)(b), 630 [270.15, 264 Subpart I

D-la Description of Containers Unit-Specific Portion
630(4) [264.172]

D-lb Container Management Practices Unit-Specific Portion
630(5) and (8); 340(3) [264.35, 264.173]

D-ic Container Labelling Unit-Specific Portion
806(4)(b)(iii), 395(6), 630(3)

D-ld Containment Requirements for Storing Unit-Specific Portion
Containers

D-ld(1) Secondary Containment System Design Unit-Specific Portion
806(4)(b)(i) and (iv), 630(7) [270.15(a);
264.175(a), (b), and (d)]

D-1d(l)(a) System Design Unit-Specific Portion
806(4)(b)(i), 630(7) (a) and (d) [270.15(a),
264.175(b)]

D-ld(1)(b) Structural Integrity of Base Unit-Specific Portion
806(4)(b)(i), 630(7)(a) [270.15(a),
264.175(b)]

D-1d(I)(c) Containment System Capacity Unit-Specific Portion
806(4)(b)(i)(A) and (C), 630(7)(a)
[270.15(a)(3), 264.175(b)(3)]

D-ld(1)(d) Control of Run-on Unit-Specific Portion
806(4)(b)(i)(D), 630(7)(b) [270.15(a)(4),
264.175(b)(4)]

D-1d(2) Removal of Liquids from Containment Unit-Specific Portion
System
806(4)(b)(i)(E), 630(7)(a)(ii)
[270.15(a)(5), 264.175(b)(5)]

D-le Demonstration that Containment Is Not Unit-Specific Portion
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)]

Dangerous Waste Permit Application Requirements

<-N
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State of Washington
Part B Permit Application Review Checklist

Technically Location in Application
Adequate?

D-if Prevention of Reaction of Ignitable, Unit-Specific Portion
Reactive, and Incompatible Wastes in
Containers

D-If(1) Management of Certain Reactive Wastes in Unit-Specific Portion
Containers
806(4)(b)(iv), 630(8)(a) [270.15(c),
264.1761

D-lf(2) Management of Ignitable and Certain Other Unit-Specific Portion
Reactive Wastes in Containers
806(4)(b)(iv), 630(8)(b) [270.15(c),
264.176]

D-1f(3) Design of Areas to Manage Incompatible Unit-Specific Portion
Wastes
806(4)(b) (iv), 630(9)(c) [270.15(c),
264.1771

D-2 Tank Systems 4.3
806(4)(c), 640, 395(6) [270.16, 264.190
through 264.199, 264.1030 through
264.1065]

D-2a Design, Installation and Assessment of Unit-Specific Portion
Tanks Systems
806(4)(c)(i),(ii),(v), and (vi), 640(2) and (3)
[270.16(a), (b), (e), and (f), 264.191,
264.192] -

D-2a(1) Design Requirements Unit-Specific Portion
640(2)(c), (3)(a) [264.191(b), 264.192(a)]

D-2a(2) Integrity Assessments Unit-Specific Portion
640(2)(a),(c) and (e); (3)(a),(b) and (g)
f264.191(a) and (b) 264.192(a),(b), and (g)]

D-2a(3) Additional Requirements for Existing Tanks Unit-Specific Portion
640(2)(a) and (c)(v) [264.191(a) and (b)(5)]

D-2a(4) Additional Requirements for New Tanks Unit-Specific Portion
640(3)(c), (e), (f) and (g) [264.192(b),(d),
and (e)]

D-2a(5) Additional Requirements for New On- Unit-Specific Portion
ground or Underground Tanks
640(3)(a)(iii), (iv), and (v); 640(3)(d)
[264.192(a)(3),(4), and (5), and (c)]

D-2b Secondary Containment and Release Unit-Specific Portion
Detection for Tank Systems
640(4), 806(4)(c)(vii) [270.16(g), 264.1931

D-2b(1) Requirements for All Tank Systems Unit-Specific Portion

D-2b(2) Additional Requirements for Specific Types Unit-Specific Portion
of Systems

D-2b(2)(a) Vault Systems Unit-Specific Portion
640(4)(e)(ii) [264.193(e)(2)]

revised 6/96 Dangerous Waste Permit Application Requirements Checklist-5
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State of Washington
Part B Permit Application Review Checklist

Technically Location in Application
Adequate?

D-2b(2)(b) Double-walled Tanks Unit-Specific Portion
640(4)(e)(iii) [264.193(e)(3)1

D-2b(2)(c) Ancillary Equipment Unit-Specific Portion
640(4)(f) [264.193(f)]

D-2c Variances from Secondary Containment Unit-Specific Portion
Requirements
640(4)(g) and (h), 640(l)(b) and
806(c)(viii) [270.16(h), 264.193(g) and (h),
264.190(a)]

D-2d Tank Management Practices Unit-Specific Portion
806(4)(c)(iii),(iv),(ix); 640(5)(a) and (b)
[270.16(c),(d), and (i), 264.194(a) and (b)]

D-2e Labels or Signs Unit-Specific Portion
806(4)(c)(xi), 395(6), 640(5)(d)

D-2f Air Emissions Unit-Specific Portion
806(4)(c)(xii), 640(5)(e)

D-2g Management of Ignitable or Reactive Unit-Specific Portion
Wastes in Tank Systems
806(4)(c)(x), 640(9) [270.16(f), 264.198]

D-2h Management of Incompatible Wastes in Unit-Specific Portion
Tank Systems
806(4)(c)(x), 640(10) [270.16(f), 264.199]

D-3 Waste Piles 4.4
D-4 Surface Impoundments 4.5
D-5 Incinerators 4.6
D-6 Landfills 4.7
D-7 Land Treatment 4.8
D-8 Air Emissions Control 4.10

806(4)() 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.

D-8a Process Vents 4.10.1
806(4)6), 110, 690 [270.24,
264.1030 - 264.1035 (Subpart AA)]

D-8a(1) Applicability of Subpart AA Standards 4.10.1
690 [270.24(b), 264.1030, 264.1034(d),
264.1035(b)(2)]

revised 6/96 Dangerous Waste Permit Application Requirements
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Part B Permit Application Review Checklist

Technically Location in Application
Adequate?

D-8a(1)(a) Process Vents Subject to Subpart AA 4.10.1

Standards
D-8a(1)(b) Process Vents Not Subject to Subpart AA 4.10.1

Standards
D-8a(l)(c) Re-evaluating Applicability of Subpart AA 4.10.1

Standards
690 [270.24(b)(3), 264.10301

D-8a(2) Process Vents - Demonstrating Compliance 4.10.1
806(4)(j), 110, 690 [270.24, 264.1030 -
264.1035]

D-8a(2)(a) The Basis for Meeting Limits/ Reductions 4.10.1
806(4)(j)(ii), 110, 690 [270.24(b),
264.1032,264.1034(c), 264.1035(b)(2) and
(b)(3)]

D-8a(2)(b) Demonstrating Compliance via Selected 4.10.1
Method
806(4)()(ii), 110, 690 [270.24(b),
264.1032, 264.1034(c), 264.1035(b)(2) and
(b)(3)]

D-8a(2)(c) Design Information and Operating 4.10.1
Parameters for Closed Vent Systems and
Control Devices
806(4)(j)(iv), 110, 690 [270.24(d),
264.1032(b), 264.1033, 264.1034,
264.1035(b)(3) and (b)(4), 264.1035(c)]

D-a(2)(d) Re-evaluating Compliance with Subpart AA 4.10.1
Standards
806(4)()(ii), 690 [270.24(b), 264.1030,
264.1035(b)(2)]

D-b Equipment Leaks 4.10.2
806(4)(k), 110, 691 [270.25,
264.1050 - 264.1064,264.1033,
264.1034(c), 264.1035(b) and (c)]

D-8b(1) Applicability of Subpart BB Standards 4.10.2
806(4)(k), 110, 691 [270.25, 264.1050,
264.10631

D-8b(1)(a) Equipment Subject to Subpart BB . 4.10.2

D-8b(1)(b) Re-evaluating Applicability of Subpart BB 4.10.2
Standards
110, 691(1) [264.1063(d) - (g),
264.1064(k)]

D-8b(2) Equipment Leaks - Demonstrating 4.10.2
Compliance
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Technically Location in Application
Adequate?

D-8b(2)(a) Procedures for Identifying Equipment 4.10.2
Location and Method of Compliance,
Marking Equipment, and Ensuring Records
are Up-to-date
806(4)(k), 691 [270.25, 264.1050 -
264.1064]

D-8b(2)(b) Demonstrating Compliance with D-8b(1)(a) 4.10.2
and (2)(a) Procedures
806(4)(k), 691 [270.25, 264.1050 -
264.1059] -

D-8b(2)(c) Closed Vent Systems or Control Devices: 4.10.2
Showing Compliance with Emission
Reduction Standards
806(4)(k), 110, 690, 691 [270.25,
264.1033 - 264.1035, 264.1052 r 264.1055,
264.1059, 264.1060, 264.1063]

D-8c Tanks and Containers 4.10.3
[270.27, 270.15, 270.16, Part 264
Subpart CC]

D-8c(1) Applicability of Subpart CC Standards 4.10.3
[264.1080, 264.10821

D-8c(2) Tank Systems and Container Areas - 4.10.3
Demonstrating Compliance
Provide the documentation required by
0270.27(a)(1) - (a)(3) and (a)(5) - (a)(6).

D-9 Waste Minimization Chapter 10.0
[264.73(b)(9), 264.75(h) and (i)]

D-10 Groundwater Monitoring for Land-based Chapter 5.0
Units

E. Releases from Solid Waste Management Chapter 2.0
Units
806(4)(a)(xxiii) and (xxiv), 645, 646
[270.14(d)]

E-1 Solid Waste Management Units and Known 2.5
and Suspected Releases of Dangerous
Wastes or Constituents

E-la Solid Waste Management Units 2.5
E-lb Releases 2.5
E-2 Corrective Actions Implemented 2.5

(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
another authority.)

Dangerous Waste Permit Application Requirements
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Technically Location in Application
Adequate?

F. Procedures to Prevent Hazards Chapter 6.0
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 - 264.351

F-1 Security 6.1
806(4)(a)(iv), 310(1) and (2) [270.14(b)(4),
264.14]

F-la Security Procedures and Equipment 6.1.1
806(4)(a)(iv), 310(2) [270.14(b)4), 264.14]

F-lb Waiver 6.1.2
310(1) [264.14(a)]

F-2 Inspection Plan 6.2
806(4)(a)(v), 320, 340 [270.14(b)(5),
264.15]

F-2a General Inspection Requirements 6.2.1
806(4)(a)(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, 264.351

F-2b Inspection Log 6.2.2
320(2)(d) [264.15(d)]

F-2c Schedule for Remedial Action for Problems 6.2.3
Revealed
320(3) [264.15(c)]

F-2d Specific Process or Waste Type Inspection 6.2.4
Requirements

F-2d(1) Container Inspections Unit-Specific Portion
806(4)(a)(v), 630(3) and (6), 320(2)(c) and
(3) [270.14(b)(5), 264.15(c), 264.1741

F-2d(2) Tank System Inspections and Corrective Unit-Specific Portion
Actions
640(6) and (7) [270.14(b)(5), 264.195]

F-2d(2)(a) Tank System Inspections Unit-Specific Portion
806(4)(a)(v), 640(6)1264.195]

F-2d(2)(b) Tank Systems - Corrective Actions Unit-Specific Portion
640(7)1264.196]

F-2d(3) Storage of Ignitable or Reactive Wastes Unit-Specific Portion
806(4)(a)(v), 395(1)(d) [no equivalent
federal requirement]

F-2d(4) Air Emissions Control and Detection - Unit-Specific Portion
Inspections, Monitoring, and Corrective
Actions
(806(4)(a)(v) [270.14(b)(5), 264.1033 (e) -
(k)y 264.1035; 264.1052; 264.1053;
264.1058; 264.1064; 264.1067,264.1088,
264.1091]

revised 6/96 Dangerous Waste Permit Application Requirements (lzeckflst-9
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Technically Location in Application
Adequate?

F-2d(4)(a) Process Vents Unit-Specific Portion
806(4)(a)(v) [264.1033; 264.1034(b) and
(c); 264.1035(b)(3), (b)(4), and (c)]

F-2d(4)(b) Equipment Leaks Unit-Specific Portion
806(4)(a)(v) [264.1052 - 264.10641

F-2d(4)(c) Tanks and Containers Unit-Specific Portion
[270.14(b)(5), 270.27((a)(6), 264.1088,
264.1091]
Department of Ecology has not yet adopted
the CC requirements.

F-2d(5) Waste Pile Inspection Unit-Specific Portion
F-2d(6) Surface Impoundment Inspection
F-2d(7) Incinerator Inspection
F-2d(8) Landfill Inspection
F-2d(9) Land Treatment Facility Inspection
F-3 Preparedness and Prevention Requirements 6.3

806(4)(a)(vi), 340 [270.14(b)(6), Part 264
Subpart C]

F-3a Equipment Requirements 6.3.1 and
340(1) and (2) [264.32, 264.34] Unit-Specific Portion

F-3b Aisle Space Requirement 6.3.2
340(3) [264.35]

F-4 Preventive Procedures, Structures, and 6.4
Equipment
806(4)(a)(viii) [270.14(b)(8)]

F-5 Prevention of Reaction of Ignitable, 6.5 and
Reactive, and/or Incompatible Wastes Unit-Specific Portion
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)]

F-5a Precautions to Prevent Ignition or Reaction Unit-Specific Portion
of Ignitable or Reactive Waste
806(4)(a)(ix), 395(1)(a) and (c)
[270.14(b)(9), 264.17(a)]

F-5b Precautions for Handling Ignitable or Unit-Specific Portion
Reactive Waste and Mixing Incoinpatible
Wastes
806(4)(a)(ix), (b)(v), and (c)(x); 395(1)(b)
and (c); 630(9)(a) and (b); 640(9) and (10)
[270.14(b)(9), 264.17(b), 264.177(a) and.
(b)]

F-5b(1) Ignitable or Reactive Wastes In Tanks Unit-Specific Portion
806(4)(c)(x), 640(9) [270.16(), 264.198]

revised 6/96 Dangerous Waste Permit Application Requirements
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Technically Location in Application
J Adequate? _

F-5b(2) Incompatible Wastes In Containers or Unit-Specific Portion
Tanks
806(4)(b)(v) and (4)(c)(x), 630(9) (a) and
(b), 640(10) [270.15(d), 270.16(j) 264.17(b)
and (c), 264.177(a) and (b), 264.1991

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)(a) and (b), 360(2)(a),(b), and (c) Permit (DW Portion) and
{264.52(a), 264.561 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-4c 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(e) Unit-Specific Portion
and (f), 264.171, 264.196]

G-4f Post-Emergency Actions Attachment 4 of HF RCRA
360(2)(h),(i),O), and (k); 640(7) Permit (DW Portion) and
[264.56(g) and (h)l 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(f)] Permit (DW Portion) and
I Unit-Specific Portion
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Technically Location in Application
Adequate?

G-8 Required Reports, Recordkeeping, and Attachment 4 of HF RCRA
Certifications Permit (DW Portion) and
360(2)(k), 640(7)(d)(iii), 640(7)(f) Unit-Specific Portion
[264.56()]

G-8(1) General Requirements Attachment 4 of HF RCRA
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)(a) [264.16(d)(1) and (2)]

H-2 Outline of Training Program Unit-Specific Portion
806(4)(a)(xii), 330(1) and (2)(b)
[270.14(b)(12); 264.16(a)(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)]

I. 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
806(4)(a)(xiii), 610(2) - (6) [270.14(b)(13),
264.111, 264.1121

I-la Closure Performance Standard 11.1.1
610(2)(b) [264.111]

I-lb Closure Activities 11.1.2
610(3)(a)(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(l) Maximum Extent of Operation 11.1.2.1
I-lb(2) Removing Dangerous Wastes 11.1.2.2
I-lb(3) Decontaminating Structures, Equipment, 11.1.2.3

and Soil
I-lb(4) Sampling and Analysis to Identify Extent of 11.1.2.4

Decontamination/ Removal and to Verify
Achievement of Closure Standard

I-lb(4)(a) Sampling to Confirm Decontamination of 11.1.2.4
Structures and Soils

I-lb(5) Other Activities Unit-Specific Portion
610(3)(vi)

I-lc Maximum Waste Inventory 11.1.3
610(3)(a)fiii) [264.112(b)(3)]
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Technically Location in Application
Adequate?

I-id Closure of Waste Piles, Surface 11.1.4
Impoundments, Incinerators, Land
Treatment, and Miscellaneous Units

I-le Closure of Landfill Units 11.1.5
I-if Schedule for Closure 11.1.6

610(3)(a)(vii) f264.112(b)(6)1
I-ig Extension for Closure Time 11.1.7

610(4)(a), 610(4)(b) [264.113(a),
264.113(b)]

I-h Closure Cost Estimate 11.1.8
806(4)(a)(xv), 620(3) [270.14(b)(15),
264.1421

I-li Financial Assurance Mechanism for 11.1.9
Closure
806(4)(a)(xv), 620(4) and (10)
1270.14(b)(15), 264.143, 264.151]

1-2 Notice in Deed of Already Closed Disposal 11.2
Units
806(4)(a)(xiv), 610(10) [270.14(b)(14),
264.120, 264.117(c), 264.1191 L

1-3 Post-Closure Plan 11.3
1-4 Liability Requirements 11.4

806(4)(a)(xvii), 620(8), 620(10)
[270.14(b)(17), 264.147, 264.151]

I-4a Coverage for Sudden Accidental 11.4
Occurrences
620(8)(a) f264.147(a),(f)]

I-4b Coverage for Nonsudden Accidental 11.4
Occurrences

I-4c Request for Variance 11.4
620(8)(c) f264.147(c)l

J. Other Federal and State Laws Chapter 13.0
806(4)(a)(xix) [270.14(b)(20),.270.31

K. Part B Certification Chapter 14.0
806(4)(a), 810(12) and (13) [270.11]
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