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WHC-SD-W025-AP-001, Rev. 2

SUMMARY

This response action plan is for Trench 31 and Trench 34 of the
218-W-5 Burial Ground, which are located in the 200 West Area of the Hanford
Facility. Trenches 31 and 34 are Resource Conservation and Recovery
Act/Washington Administrative Code 173-303 Dangerous Waste Regulations-
compliant landfills. Trenches 31 and 34 are nearly identical in design.

OO~~~ WM —

10 A response action plan is required by the U.S. Environmental Protection
11 Agency and, by extension, to the Washington State Department of L_»logy for

12 all hazardous/dangerous waste landfills. The response action plan is a

13  site-specific document that establishes actions to be taken if leakage through
14 the upper (primary) liner exceeds a certain rate, referred to as the action

15 leakage rate.

16

17 The action leakage rate for Trenches 31 and 34 is 2,150 Titers per
18 hectare per day.

19

20 Revision 1 of the Response Action Plan was submitted to the

21 U.S. Environmental Protection Agency and the Washington State Department of
22 Ecology on April 7, 1993, as required by Notice of Deficiency Number 160 for
23 the "Low-Level Burial Grounds Dangerous Waste Permit Application"

24 (DOE/RL-88-20, Revision 0).

26 This revised response action plan, Revision 2, adds Trench 34 and any

27 future trenches that use the same design as Trench 31. In addition, this

28 response action plan has been revised to reflect that both these landfills

29 (Trench 31 and Trench 34) have been constructed. If a new landfill design is
30 used, a new response action plan will be developed to satisfy the requirements
31 of 40 Code of Federal Regulations 264.302.
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1 1.0 INTRODUCTION

2

3

4 This response action plan (RAP) has been prepared for the Low-Level

5 Burial Grounds, Trenches 31 and 34 of the 218-W-5 Burial Ground, as well as

6 any future trenches that use the same design. Trenches 31 and 34 are Resource
7 Conservation and Recovery Act (RCRA)/Washington Administrative Code

8 (WAC) 173-303 Dangerous Waste Regulations (WAC 173-303)-compliant landfills.
9 The 218-W-5 Burial Ground is in the northwestern portion of the 200 West Area
10 on the Hanford Facility (Figure 1).

i1

12 Trenches 31 and 34 are rectangular land“*1ls (Figure 2) with approximate

13 base dimensions of 76.2 meters by 30.5 meter . with a surface grade footprint
14 of 1.3 hectares. Trenches 31 and 34 are desinned for approximately

15 21,000 cubic meters of mixed waste. The flo ' of both trenches slopes

16 slightly, giving a variable depth of 9.1 to 12.2 meters. The floor slope is a
17 minimum of 2 percent, draining to a recessed area at the eastern end that

18 houses the sumps for leachate collection. The sideslope ratio is

19 3 horizontal:1 vertical. Access to the trench floor is provided by a ramp

20 (8 percent slope).

22 Trenches 31 and 34 were constructed with a double liner and leachate

23 collection and removal system. The bottom and sides of Trenches 31 and 34 are
24 covered with a 0.9-meter operations layer of :0il to protect the liner system

25 during fill operations. Additional layers p.Jgressing toward the subgrade for
26 Trenches 31 and 34 floor are as follows:

27

28 e A geotextile that acts as a filter between the operations layer and
29 the primary drainage gravel

30

31 e A 0.3-meter layer of primary drainage gravel

32

33 » A geotextile that acts as a cushion between the drainage gravel and
34 the primary and secondary geomembranes

35

36 e A geonet with high transmissivity, which functions as a redundant
37 drainage system in conjunction with the drainage gravel on the floor
38

39 * The primary leachate barrier, a 60 mil high-density polyethylene

40 (HDPE) liner

41

42 * 0.46-meter of compacted clay/soil admix

43

44 e A otextile cushion

45

46 e 0.3-meter of drainage gravel

47

48 e A geotextile cushion, geonet, and a secondary 60 mil HDPE liner

49

50 e 0.94 meter of admix material (clay/soil) meeting permeability

51 requirements.

52

950424.1516 1
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On the trench sideslopes, the primary and secondary Tiner systems use
geocomposite (two geotextiles thermally bonded to a geonet) drainage Tayers
instead of the drainage gravel and geotextiles used on the floor. The Tiner
system components are illustrated on Figure 3.

The primary leachate collection system is composed of 10.2-centimeter
diameter perforated drainage pipes that lie along the centerline of the floor,
at the base of the sideslopes, and down the 'upslope’ side of the access ramp.
The slope of the floor directs leachate to the center of the floor, which also
slopes down toward the sump areas located at the east ends of Trenches 31 and
34. The secondary leachate collection system is installed above the secondary
1iner system. Pumps are provided in both the primary and secondary sump
areas. Collected leachate is pumped to RCRA/WAC 173-303-compliant
14 37,854-liter storage tanks. Trenches 31 and 34 were designed with
15 consideration for the 24-hour peak precipitation event (3.96 centimeters) in a
16 25-year period.

—
WMN—OWOoONOYUT & WM —

18 The planned operational life of Trenches 31 and 34 is 20 years. At the
19 time of closure, a final cover will be constructed to minimize infiltration
20 into these trenches.

22 The RAP is a site-specific plan that establishes actions to be taken if
23 leakage through the upper (primary) liner of the landfill exceeds a certain
24 rate. The intent of the RAP is to ensure that any leachate that does leak

25 through the primary liner does not migrate out of the landfill into the

26 environment. A key element of the RAP is the action leakage rate (ALR), a

27 threshold value that triggers the responses described (Section 3.0), but below
28 wh :h no special actions are required. Because landfill liner systems have
29 not been perfected, a small amount of leakage through the primary liner

30 generally occurs despite the use of best available materials, construction

31 techniques, and quality assurance procedures. (This leakage is collected by
32 the secondary liner system and removed from the landfill.) Hence, the ALR is
33 set at some level higher than normally expected leakage rates to serve as an
34 indicator that the primary liner is not functioning as expected. Exceeding
35 the ALR might reflect serious failure of the primary liner, and indicates the
36 need for investigation and possibly corrective action while the problem is

37 st 11 manageable.

39 This RAP has been prepared in accordance with regulatory requirements
40 (40 CFR 264.302) and is part of the supporting material for the Hanford

41 Facility Dangerous Waste Permit Application, Low-Level Burial Grounds, as
42 amended (DOE-RL 1989). The current regulations for determining the ALR and
43 preparing a RAP are contained in 40 CFR 264.302.

950424 .1516 2
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1 2.0 ACTION LEAKAGE RATE

2

3

4 The ALR is defined (40 CFR 264.302) as:

5

6 "the maximum design flow rate that the leak detection system can

7 remove without the fluid head on the bottom liner exceeding 1 foot."

8 Also noted in 40 CFR 264.302 are the following.

9

10  This leakage rate must account for an adequate margin of safety for
11 uncertainties in design, construction, and operation of the leak

12 detection system.

13

14 » The action leakage rate must not be greater than the flow capacity of
15 the drainage layer.

16

17 e The action leakage rate should always be less than or equal to the

18 pumping capacity of the leak detection sump.

19
20 Thus, the ALR is based on the flow capacity of the leak detection system

21 rather than on types and sizes of flaws in the primary Tiner. The EPA

22 provides a formula based on Darcy's Law for calculating this flow capacity,
23 assuming that it originates from a single hole in the primary liner

24  (EPA 1992):

25

26 Q@ = k h tan(a) B (1)
27 ‘

28 where Q = flow rate in leak detection system

29 k = hydraulic conductivity of drainage medium

30 in Teak detec*“on system

31 h = head on seconc.ry liner

32 a = slope of leak detection system

33 B = width of flow in leak detection system,

34 perpendicular to flow direction

35

36 The major uncertainty associated with this formula is determining the

37 value of B, which is a complex function and in part dependent on the other

38 parameters. Additional information and guidance is provided by the EPA

39 (EPA 1992). By assuming that the shape of the wetted area down slope from the
40 hole is parabolic, the EPA rewrites equation (1) to read:

41

42 Q = kD (2h - D) : (2)
43

44 where D = thickness of drainage layer

45

46 other parameters are the same as in equation (1)

47

48 [t can be seen that equation (2) does not depend on the slope of the

49 drair e system. This results in part from simplifying assumptions by the EPA
50 relatea to the cosine of small angles being nearly equal to 1. As a

51 consequence of this simplification, equation (2) indicates that the flow

52 capacity of the geonet drainage layer on the lTandfill sideslopes would be

950424 .1516 3
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equal to that of the geonet on the landfill floor, all other factors being
equal. While intuitively unsatisfying, this approach appears to be
conservative. In addition, the added capacity of the gravel drainage layer on
the Tandfill floor can be ignored when finding the lowest flow capacity in the
sy: 2m (i.e., the sideslopes). Again, the EPA approach appears to be
conservative.

With respect to selecting appropriate input parameter values for use in
solving equation (2), the hydraulic conductivity of the geocomposite drainage
Jayer is based on manufacturer's test results and includes the effects of
compression from the load applied by the waste. The thickness of the
geocomposite layer is the combined thickness of a geonet plus two layers of
geotextile, all of which conform to specifications (WHC 1995). To account for
compression, the thickness of the geotextile layers was reduced by 50 percent.
The head on the secondary liner system is defined as 1 foot by the
regulations.

Using equation (2) and the assumed input parameters, the ALR is
2,150 liters per hectare per day per trench (40 CFR 264.302). This value
includes a factor of safety of 2 in accordance with EPA guidelines (EPA 1992).

M = b et b b b e b b
QWONOTOTPWN—FOWERNOTO P WP —

21 It is also much lower than the pump capacity of (45,000 Titers per hectare per
22 day per trench). Thus, this ALR value satisfies all the regulatory

23 requirements noted previously. Details of the calculation (in English units)
24 are presented in Appendix A.

25

26 In accordance with 40 CFR 264.302, the flow rate used to determine if the
27 ALR has been exceeded is calculated as the average daily flow rate into the
28 sump, expressed as liters per hectare. This calculation is performed weekly
29 during the active (operational) life of the landfill, and monthly after the
30 landfill has been closed. Postclosure frequency might be reduced if only

31 minimal amounts of leachate accumulate in the leak detection system sump.

32

33

34

35 3.0 RESPONSE ACTIONS

36

37

38 The following actions are required if the ALR is exceeded

39 (40 CFR 264.304):

40

4] e Notify the EPA Regional Administrator and Ecology in writing of the
42 exceedence within 7 days of the determination

43

44 e Submit a preliminary written assessment to the EPA Regional

45 Administrator and Ecology within 14 days of the determination, as to
46 the amount of liquids, likely sources of liquids, possible location,
47 size, and cause of any leaks, and short-term actions taken and planned
48

49 ¢« Determine to the extent practicable the location, size, and cause of
50 any leak

51

950424 . 1516 4
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| e Determine whether waste receipt should cease or be curtailed, whether
2 any waste should be removed from the trench for inspection, repairs,
3 or controls, and whether or not the trench should be closed

4

5 * Determine any other short-term and long-term actions to be taken to

6 mitigate or stop any leaks

7

8 e Within 30 days after the notification that the ALR has been exceeded,
9 submit to the EPA Regional Administrator and Ecology the results of
10 the analyses, the results of actions taken, and actions planned.

11 Monthly thereafter, as long as the flow rate in the leak detection

12 system exceeds the ALR, the owner or operator must submit to the EPA
13 Regional Administrator and Ecology a report summarizing the results of
14 any remedial actions taken and actions planned.

15

16 If the ALR is exceeded, the U.S. Department of Energy, Richland

17 Operations, will submit the required notifications to the EPA and Ecology as
18 stated previously.

20 The leachate will be analyzed for chemical compounds and radionuclides.
21 If the analytical results indicate that regulated constituents are present,

22 and if the constituents can be traced to a particular type of waste placed in
23 a known area of the trench, it might be possihle to estimate the location of
24 the leak. However, because the waste meets ind disposal restrictions (e.q.,
25 stabilized, solidified, neutralized, etc.,) and contains no free liquids, it
26 is possible that the leachate might be clean or the composition too general to
27 indicate a specific source location.

29 If the source location cannot be identified, large-scale removal of the
30 waste and operations layer to find and repair the leaking area of the liner

31 would be one option for remediation. However, this procedure could risk

32 damage to the liner. In addition, waste would have to be handled, stored, and
33 replaced in the trench. Backfill would need to be removed from the waste to
34 accomplish this. This could cause an increase in risk of accidental exposure
35 to operations personnel or a release to the environment. For these reasons,
36 large-scale removal of waste and liner system materials is not considered a

37 desirable option and will not be implemented except as a last resort.

39 The preferred options for remediation include covers and changes in

40 trench operating procedures. The preferred alternative depends on factors

41 such as the amount of waste already in the trench, the rate of waste receipt,

42 the chemistry of the leachate (i.e., is it clean?), the availability of other

43 RCRA/WAC 173-303-compliant disposal units, and similar considerations. Hence,
44 at this time no single approach can be selected. If the ALR is exceeded,

45 potential options will be evaluated before selecting a remediation process.

46 If necessary, an interim solution will be implemented while the evaluation and
47 permanent remediation is performed. Examples of potential approaches include

48 the following.

49

50 » The surface of the intermediate soil cover over the waste could be
51 graded to direct run-off into a shallow pond. The surface would be
52 covered with a discardable, temporary geomembrane (e.qg.,

950424.1516 5
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