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Mr. Doug R. Sherwood 
Hanford Project Manager 

Richland OperZJtions Off1ce 

P.O. Box 550 
R1chland, Washington 99352 
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U.S. Environmental Protection Agency 
Region 10 
712 Swift Boulevard, Suite 5 
Richland, Washington 99352 

Mr. Michael A. Wilson, Program Manager 
Nuclear and Mixed Waste Program 
State of Washington 
Department of Ecology 
Post Office Box 47600 
Olympia, Washington 98504-7600 

Dear Messrs. Sherwood and Wilson: 

REVISION TO THE RESPONSE ACTION PLAN FOR THE LOW-LEVEL BURIAL GROUNDS MIXED 
WASTE DISPOSAL TRENCHES 

Attached for your review in accordance with the requirements of 40 Code of 
Federal Regulations 265.302, is the "Response Action Plan for the Low-Level 
Burial Grounds Mixed Waste Disposal Trench 31 and 34 (Project W-025 and 
Project W-025A)," Revision 2 (WHC-SD-W025-AP-001). This response action plan, 
has been revised to add Trench 34 and any future trenches that use the same 
design as Trench 31. No additional trenches are planned at this time. In 
addition, this response action plan has been revised to reflect the fact that 
both these landfills have been constructed. The response action plan is a 
site-specific document that establishes actions to be taken if leakage through 
the upper (primary) liner exceeds a certain rate, referred to as the action 
1 eakage rate. 

Trench 31 and 34 are located in the northwestern portion of the 200 West Area 
in Burial Ground 218-W-5 of the Hanford Site. Trench 31 and 34 are a Resource 
Conservation and Recovery Act/Washington Administrative Code 173-303 Dangerous 
Waste Regulations compliant landfills. Trench 31 and 34 are nearly identical 
in design. 

" 
Revision 1 of the Response Action Plan was submitted to the : l :', 
U. S. Environmental Protection Agency and the State of Washington, Department 
of Ecology, on April 7, 1993, as required by Notice of Deficiency Number 160 
for the "Low-Level Burial Grounds Dangerous Waste Permit Application," 'r 
(DOE/RL-88-20, Revision 0). 
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Messrs. Sherwood and Wi 1 son -2- JijL 1 3 1995 
95-SWT-427 

Should you have any questions regarding the revised response action plan, 
please contact A. K. Crowell, on (509) 372-2346 or Mr. R. D. Pierce of the 
Westinghouse Hanford Company, on (509) 372-0732. 

Attachment 

cc: R. Bowman, WHC wjattach 
R. Cordts, Ecology wjattach 
D. Duncan, EPA wjattach 

Sincerely, 

J1~~ 
Thomas K. Teynor, Director 
Waste Programs Division 

W. Hamilton, Jr., WHC wjattach 
N. Hepner, Ecology wjattach 
M. Jaraysi, Ecology wjattach 
D. Lundstrom, Ecology wjattach 
R. Pierce, WHC wjattach 
S. Price, WHC wjo attach 
Administrative Records, H6-08 wjattach 
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1 SUMMARY 
2 
3 
4 This response action plan is for Trench 31 and Trench 34 of the 
5 218-W-5 Burial Ground, which are located in the 200 West Area of the Hanford 
6 Facility. Trenches 31 and 34 are Resource Conservation and Recovery 
7 Act/Washington Administrative Code 173-303 Dangerous Waste Regulations
a compliant landfills. Trenches 31 and 34 are nearly identical in design. 
9 

10 A response action plan is required by the U.S. Environmental Protection 
11 Agency and, by extension, to the Washington State Department of Ecology 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 1 eakage rate. 
16 
17 The action leakage rate for Trenches 31 and 34 is 2,150 liters 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). 
25 
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 1 and fills 
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. 
32 

950424.1429 i i i 

111111·····111!11! IMlill···· n••------



1 
2 
3 
4 
5 
6 
7 
8 
9 

SUMMARY . 

METRIC CONVERSION CHART 

1.0 INTRODUCTION . 

2.0 ACTION LEAKAGE RATE 

3.0 RESPONSE ACTIONS 

4.0 REFERENCES . 

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

CONTENTS 

i i i 

v 

1 

2 

4 

6 

APPENDIX 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

A ACTION LEAKAGE RATE CALCULATIONS . . . . . . . . . . . . . . . . APP A-1 

I. 

2. 
3. 

950424. 1516 

FIGURES 

200 West Area - Low-Level Burial Grounds (Trenches 31 and 34 
are located in the 218-W-5 Burial Ground) .. 
Typical Trench Floor Plan . . . . ... 
Sideslope Liner Detail and Base Liner Detail 

iv 

. I ~----11111111_1lr_"' m.------

F-1 
F-2 
F-3 



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

METRIC CONVERSION CHART 1 
2 
3 
4 
5 
6 
7 

The following conversion chart is provided to the reader as a tool to aid 
in conversion. 

Into metric units Out of metric units 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 

37 
38 

39 

If you know 

inches 
inches 
feet 
yards 
miles 

square 
inches 
square feet 

square 
yards 
square 
miles 
square 
miles 
acres 

ounces 
pounds 
short ton 

fluid 
ounces 
quarts 
ga 11 ons 
cubic feet 

cubic yards 

Fahrenheit 

Multiply To get by 
Length 

25.40 millimeters 
2.54 centimeters 
0 0 3048 meters 
0.914 meters 
1. 609 kilometers 

Area 
6.4516 square 

centimeters 
0 0 092 square 

meters 
0.836 square 

meters 
2.59 square 

kilometers 
259 hectares 

0.404 hectares 
Mass (weight) 

28.35 grams 
0.453 kilograms 
0.907 metric ton 

Volume 
29.57 mi 11 i liters 

0.95 l i ters 
3.79 l i ters 
0.03 cubic 

meters 
0.76 cubic 

meters 
Temperature 
subtract Celsius 
32 then 
multiply 
by 5/9ths 

If you know Multiply To get by 
Length 

millimeters 0.0393 inches 
centimeters 0.393 inches 
meters 3.2808 feet 
meters l. 09 yards 
kilometers 0.62 miles 

Area 
square 0.155 square 
centimeters inches 
square 10.7639 square 
meters feet 
square l. 20 square 
meters yards 
square 0.39 square 
kilometers miles 
hectares 0.00391 square 

miles 
hectares 2 0 471 acres 

Mass (weight) 
grams 0.0352 ounces 
kilograms 2.2046 pounds 
metric ton 1.10 short ton 

Volume 
mill i liters 0.03 fluid 

ounces 
liters 1.057 quarts 
liters 0.26 ga 11 ons 
cubic 35.3147 cubic feet 
meters 
cubic 1.308 cubic 
meters yards 

Temperature 
Celsius multiply Fahrenheit 

by 
9/5ths, 
then add 
32 

40 Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed., 
41 1990, Professional Publications, Inc., Belmont, California. 
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1.0 INTRODUCTION 

This response action plan (RAP) has been prepared for the Low-Level 
Burial Grounds, Trenches 31 and 34 of the 218-W-5 Burial Ground, as well as 
any future trenches that use the same design. Trenches 31 and 34 are Resource 
Conservation and Recovery Act (RCRA)/Washington Administrative Code 
(WAC) 173-303 Dangerous Waste Regulations (WAC 173-303)-compliant landfills. 
The 218-W-5 Burial Ground is in the northwestern portion of the 200 West Area 
on the Hanford Facility (Figure 1). 

Trenches 31 and 34 are rectangular landfills (Figure 2) with approximate 
base dimensions of 76.2 meters by 30.5 meters, with a surface grade footprint 
of 1.3 hectares. Trenches 31 and 34 are designed for approximately 
21,000 cubic meters of mixed waste. The floor of both trenches slopes 
slightly, giving a variable depth of 9.1 to 12.2 meters. The floor slope is a 
minimum of 2 percent, draining to a recessed area at the eastern end that 
houses the sumps for leachate collection. The sideslope ratio is 
3 horizontal :1 vertical. Access to the trench floor is provided by a ramp 
(8 percent slope). 

Trenches 31 and 34 were constructed with a double liner and leachate 
collection and removal system. The bottom and sides of Trenches 31 and 34 are 
covered with a 0.9-meter operations layer of soil to protect the liner system 
during fill operations. Additional layers progressing toward the subgrade for 
Trenches 31 and 34 floor are as follows: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

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

A 0.3-meter layer of primary drainage gravel 

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

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

The primary leachate barrier, a 60 mil high-density polyethylene 
(HOPE) liner 

0.46-meter of compacted clayjsoil admix 

A geotextile cushion 

0.3-meter of drainage gravel 

A geotextile cushion, geonet, and a secondary 60 mil HOPE liner 

0.94 meter of admix material 
requirements. 

(clayjsoil) meeting permeability 

950424.1516 1 
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WHC-SD-W025-AP-001, Rev. 2 

1 On the trench sideslopes, the primary and secondary liner systems use 
2 geocomposite (two geotextiles thermally bonded to a geonet) drainage layers 
3 instead of the drainage gravel and geotextiles used on the floor. The liner 
4 system components are illustrated on Figure 3. 
5 
6 The primary leachate collection system is composed of 10.2-centimeter 
7 diameter perforated drainage pipes that lie along the centerline of the floor, 
8 at the base of the sideslopes, and down the 'upslope' side of the access ramp. 
9 The slope of the floor directs leachate to the center of the floor, which also 

10 slopes down toward the sump areas located at the east ends of Trenches 31 and 
11 34. The secondary leachate collection system is installed above the secondary 
12 liner system. Pumps are provided in both the primary and secondary sump 
13 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. 
17 
18 The plan ned operat i anal 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. 
21 
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 which 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 still manageable. 
38 
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. 
44 
45 
46 
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2.0 ACTION LEAKAGE RATE 

The ALR is defined (40 CFR 264.302) as: 

"the maximum design flow rate that the leak detection system can 
remove without the fluid head on the bottom liner exceeding I foot." 
Also noted in 40 CFR 264.302 are the following. 

• This leakage rate must account for an adequate margin of safety for 
uncertainties in design, construction, and operation of the leak 
detection system. 

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

• The action leakage rate should always be less than or equal to the 
pumping capacity of the leak detection sump. 

Thus, the ALR is based on the flow capacity of the leak detection system 
rather than on types and sizes of flaws in the primary liner. The EPA 
provides a formula based on Darcy's Law for calculating this flow capacity, 
assuming that it originates from a single hole in the primary liner 
(EPA 1992): 

Q = k h tan(a) B 

where Q 
k 

h 
a 
B 

= 
= 

flow rate in leak detection system 
hydraulic conductivity of drainage medium 
in leak detection system 
head on secondary liner 
slope of leak detection system 
width of flow in leak detection system, 
perpendicular to flow direction 

The major uncertainty associated with this formula is determining the 
value of 8, which is a complex function and in part dependent on the other 
parameters. Additional information and guidance is provided by the EPA 

(!) 

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

Q = k 0 ( 2h - 0) (2) 

where 0 = thickness of drainage layer 

other parameters are the same as in equation (I) 

It can be seen that equation (2) does not depend on the slope of the 
drainage system. This results in part from simplifying assumptions by the EPA 
related to the cosine of small angles being nearly equal to I. As a 
consequence of this simplification, equation (2) indicates that the flow 
capacity of the geonet drainage layer on the landfill sideslopes would be 
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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 landfill floor can be ignored when finding the lowest flow capacity in the 
system (i.e., the sides 1 opes). 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 
layer 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). 
It is also much lower than the pump capacity of (45,000 liters per hectare per 
day per trench). Thus, this ALR value satisfies all the regulatory 
requirements noted previously. Details of the calculation (in English units) 
are presented in Appendix A. 

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

3.0 RESPONSE ACTIONS 

The following actions are required if the ALR is exceeded 
(40 CFR 264.304): 

• 

• 

• 

Notify the EPA Regional Administrator and Ecology in writing of the 
exceedence within 7 days of the determination 

Submit a preliminary written assessment to the EPA Regional 
Administrator and Ecology within 14 days of the determination, as to 
the amount of liquids, likely sources of liquids, possible location, 
size, and cause of any leaks, and short-term actions taken and planned 

Determine to the extent practicable the location, size, and cause of 
any leak 

950424.1516 4 

·· ···r r•••••r11111 .-llT ,. u•-.••---



(, 

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

1 • 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 • 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. 
19 
20 The leachate will be analyzed for chemical compounds and radionucl ides. 
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 possible to estimate the location of 
24 the leak. However, because the waste meets land disposal restrictions (e.g., 
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. 
28 
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. 
38 
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.g., 
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1 0.5-millimeter polyvinyl chloride). Precipitation water would be 
2 pumped or evaporated from the pond and would not infiltrate the waste 
3 already in the trench. Waste packages would be placed only during 
4 periods of dry weather, and stored temporarily at other times. This 
5 type of approach also would be used, if necessary, to reduce leakage 
6 during the time immediately after the ALR was exceeded, while other 
7 remediation options are evaluated. 
8 
9 • If the trench is nearly full, partial construction of the final 

10 closure cover might be an option. This would reduce infiltration into 
11 the trench, and possibly reduce the leakage rate if the cover is 
12 constructed over the failed area. 
13 
14 • A layer of low-permeability soil could be placed over the existing 
15 waste, perhaps in conjunction with a geomembrane, to create a second 
16 'primary' liner higher in the trench. This new liner would intercept 
17 precipitation and allow its removal. 
18 
19 • A rigid-frame or air-supported structure could be constructed over the 
20 trench to ensure that no infiltration occurs. Although costly, this 
21 approach might be less expensive than constructing a new trench. 
22 
23 In general, the selected remediation efforts will be those that are 
24 easiest to implement, with more difficult or expensive options to be applied 
25 only if earlier approaches are not satisfactory. 
26 
27 
28 
29 4.0 REFERENCES 
30 
31 
32 DOE-RL, 1989, Low-Level Burial Grounds Dangerous Waste Permit Application, 
33 DOE/RL-88-20, Rev. 0, plus Supplements 1 and 2, U.S. Department of 
34 Energy, Richland Operations Office, Richland, Washington. 
35 
36 EPA, 1992, Action Leakage Rates for Leak Detection Systems, EPA 530-R-92-004, 
37 Office of Solid Waste, Washington, D.C., January. 
38 
39 WHC, 1995, Construction Quality Assurance Report, WHC-SD-W025-RPT-002, Rev. o, 
40 Westinghouse Hanford Company, Richland, Washington. 
41 
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Figure 1. 200 West Area- Low-Level Burial Grounds (Trenches 31 and 34 
are located in the 218-W-5 Burial Ground). 
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Figure 2. Typical Trench Floor Plan. 
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SIDESLOPE LINER DETAIL 
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Figure 3. Sideslope Liner Detail and Base Liner Detail. 
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TRADEMARKS 

TEX-NET is a registered trademark: of Fluid Systems, Inc. 

POLY -NET is a registered trademark of Fluid Systems, Inc. 

Trevira is a registered trademark of Hochst Al:tiengesellschaft 

A-2 

· ·r r•r ••••111rW111 -m--· ,... _____ __ 



Golder 
Associates 

' ' ~ ' ·'· ,·,. .. (,: ,. ·, ; 

WHC-SO-WOZS-AP-001, Rev. 2 

SUBJECT Ac.t-.o..- le..o.~ .... ~<..:.. W02S L,a.: •• u:.-q 
Jct> No. 11 ~-nS"t. 

....,. by Fs-s Oat• e- •-:> -n .. 
Ref. O>edtod JfP Shoot I "' '10 

AwWwed 

! : i ! ! I I ' . , i I i 1 
f2~.{~r~ . €PA 14....:+: !I './, ; ue., i..:;l-- Wv !D.:t-.. Jf.;,:... C:: !_L I I I ' : 

! 'clPAIS"~o.l.12..!'l-zl-·~ M.C· .&l~~t;-1.. w4l!-. 1 1 ' i i ! 
I ld,,. ,,. ' .ci : ::r;;.1 .. ~ ,;.. .. ~ ! l I : I I I I 
' I : v :" I I i I 1

1 ! ' I ' : ' i I 

f- I ' I · · 
:___ I ' ••. ~,;,.,, cs.J~~ + :,d:'JZ~-J!Q3~Z.:I¥1~ 

'

L,· ____ ,_,_,_-+- I i '· ~~ -:-. /Q-~t,;i!,q::!.,_IJ,.'/_1 _._-to 
I , '.1·· .. !S.C.. ..... 

.. ........... .. --7-1 -Tl-.--IL,..-"----'.!,-,·;r·,---- . ,.,f(., ""' I 1~. I'U-3Cen-~..;.,_d- .- ~ 1. ~• T....,_;,,;.., 
..... ~, .... __ _ , ___ l.u. ____ ' : ··-- · i 1-u "- J i -' --+---....,.---1-~-------' _: ·-·--- .... ,......-- -~ 

·---- .J.- ____ '.---· tro . .,.,.__t•v.::f~<--f~"!\".S;~~~-·4-J~ ............ : .......... __ 
i ' . ' I ' /_ / I ' -----r- -----:- ------~ . ~ .. a,:zrz ...... .3.?'..o-C<'ls,··""'-~ :z... __ ... --·--

i .. - .. --, ! • --- ..... -.~...Q~);z_; ... t.q,~o. .. q:z:)..f+: .. --- ~ -.---
1 ~ _ ; I · .. 

A-3 

I II _____ .,, 111•Tir ·· ~~------.--



WHC-SD-W025-AP-00l, Rev. 2 

SUBJECT A«-+,.;.:.. lu."-~~ u~ - W02~ U......t~· t( 

Golder 
Associates 

Joe No. q I"J .. IIS'(o ... ..,.by FSS Dale 8-13-,-z ... 
R•f. O'ooetod :;rrP ~~ 2- oC ·-

' I 
. I ,\J . ,J I I ; i : l I i \ I 

I ' I I I I i I I I I ! I ~ 

~ •• ---· -----
1
_ . . . I . I ' I 

IO 

I 
I 

I ! 

I ~--- .. ----t- -- I ·t= 
--·- ~ f -- I t I -'--_:...: -lf---l-i-'----+--

c ..... --t--· -- ----t--· -·· ---+- .. _ .. ___ . ---·--·----------'--
, .. ____ ,.._ ' . ....... ! . I--.---.- ... ----·-· ·- ------'--

- .. -- ... . i .. ---· ·=t=---=-~__:~ -- =~~--= .. : ~-~-=-. .... 
~-- ·····--···- I' I 
I I ' . i. 

i ! . . --~---~~---=r=~-____ ..=-+--_~ .-. --~-=- -~----,---
-. l. ....... ------1-------+-----!---.. --..:...- -----'----.--'-

~--~~~~~_,£-------+--~-~+-----+--~~+~~~~---~-
-- .. - ----7-il -----'---:---+\-----1\----'--~~--:---'-_:_ . .:..... I 

' ...... --. --- --- ~------+---- -----~--.. :.. __ -- L ----· --.. 
r I 1 • • 

-- ~ .: ~-t~-= =~~-~=-~~-~-~ -~~-r-~~--~ :~·:1-~~~----~. ~ '-}~ -~- ~-~ --~t---~-~=~ 

.. I 111'••·---1111111111 -1T ... --------.--



cfA ~:;o-~-·rz.-!~.4' · ... ''· '' 
WHC-SD-W025-AP-OOI Rev. 2 Sk.t3 ,f- 10 

sini:ull tachnic:&l. requiramenu and oth~r dad;n uS1Diptions to 
zaxillliz• potantial head on the bctt011 liner, and lUeS a aa!ety 
fac::tgr, ZPA .believaa that the unit. aaetinq the ain.i:Jnm technical 
requir-•nta vcUlc! not require action laalcaqe ntea belcnt 100 
9Pac! !or lancUilla and. vasta pilu anc!· 1, ooo qpad !or ~ace 
illlpo\Uidaanta. 

Aaa=i.nq the vattac! ar.a in the 4rainaqe layer beneath a ..all. 
hole laak baa approxiaataly the ahape o~ a cone !rom aic!a·viav 
an4 a parabola tram toP. viav, the vidt.h o! the parabola (B) ia: 

:.·ri%! 
B • J/k It 2:x ,,;..., 

!% 
vhara x • plan diatance dovnalopa frca bola (i.e., B ia a 

function gf the diatance x !rca the holer aoat gf B ia 
at the hole with only aliqht inc.reaaea dovnalop~ 

a, JCI~ 
Aaau;:Unq x • o (La., loo):inq at l!l under tha hole, B • 11.__, ) 
and aubatitutinq thia value tor a into Zquatign 1 aodified fgr a 
trianqular crgaa-aection o! !lev (i.e., Q • l/l k•h•tan m•l!l) and 
aolvinq_fgr Q yialda: 

[Bquatio: 21 

where h • head on tha .bgttom linar and h < thickneaa o! 
drainaqe layer. 

This equation . .becamaa the !ollgvinq i! tha condition ia ehanqad 
frgm -h < thicknaaa o! tha drainaqe layer (D)• to •h ~ 0" (which 
ia important fgr qaonet caleulatigna): 

Q • lt•tl (2h - tl) [llquatiOZl J), 

Solvinq Equation l uainq the minimum deaiqn apaci!icationa in the 
final nila, Q • 

tor .1 c:mfaac: 
,01 Cll/&ac: 
qeonat: 

uoo c;pad 
:no c;pad 

uoo c;pad. 

Thasa numbers ara the same as tha raaulta qivan a.bove tor 
Equation 1. 

aaaulta qli:q a.J-tl Modal 

Ta.blaa 1-• and Fiquraa 1-10 in Appendix l!l vera developed. from a 
l•O aodal to ahov the ralativa aftacta of varioua daaiqn 
parameters and assumption• on !low capacity, and to ahov tha 
1hapaa o! the !lev 1n the drainaqe layer for varioua daaiqna and 
assumptions, ineludinq hole aiz• and head. Appendix c qivea 
bacxqround in!o:mation on the l-D aodal. The ta.blaa ahov thLt 
slope, lanqth ot run, and hole aiza have soma at!act on !low rata 
<•·'i'·, -n increase in tlc:v rata vhan llope ia increased from lt 
to :a ['l'alllaa 1, l·-5] r lt increase in flow rate at lt slope vhan 
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···.rEX-NET 
Installation 
No underground drainage system is 
easier to install than TEX-NET ccm
posite. It is a simple on~ep opera
tion. Because it is lightweight. flexi
ble and strOng, i:t can be rolled out in 
plaoe on flat or steel! slopes. around 
building foundations· or along foot
ings. The composite is supplied with 
a geotextile overlap of 2" on both 
edges or s· on one edge so that con
tinuity of drainage actJon can be 
assured from one strip of the com
posite to the next. TEX-NET shef!ts 
can be cut to size in the field to fit 
nearly any required area. It is also 
easily hung vertically on ba!sement or 
retaining walls prior to baddilling. 

By spedfying TEX-NET on your next 
drainage project you will save con
siderable time and labor costs. And 
when compared to a sand and gravel 
system, extra savinos can be expected 
through lower transportation and 
installation costs. 

Specifications 
Refer to suoolemental data sheets 
and performance curves. 

;:::::: :=::= = ------= ---- --- --
Cinc:Jnnari. OH 452~6 
(5131 171.5fiM·!AOO\ :W&-9307 
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Hydraulic Properties 
Transmissivity/flow charts for TEX-NET 
are available on supplemental data 
sheets. They are prepared for use by 
design eng1neers to help determine 
TEX-NET performance under varying 
conditions _of pressure, hydraulic gra
dient and field profile. AJf vansmis
sivity tests vvere performed in accor
dance with ASTM 04716 where a 
drainage layer is characterized by 
its transmissivity or-& - (QIB)Ii 

TEX-NET can also be specified with 
non-WO'Ien polypropelene fabric; and 

The information contained herein is, 
. to the best of our knowledge, true 
and acc:urate; however. all recom
mendations or suggestions are 
made without guarantee, since the 
conditions of use are beyond our 
control. There :s no expressed war
ranty and no implied warranty of fit
ness for purpose of the prod1 1ct or 

woven monofilament. heat laminated 
to any stYle of POLY-NET. Call FSI for 
funner details. 

To determin~ Q (flow per unit width 
of TEX-NET) 1n actual conditions sim
ply multiply-6-(lransmissivity m2isec). · 
by i (hydraulic gradient). · 
Example: TEX-NET 1001 under 4000 
p.s.f. and gradient of 0. 75 has a 
lransmissivity of 1.0 x 1Q-1m2fsec. 

Q - 1.0 x 1Q-'m2fsec (0. 75) 
- 7.5 x 1 Q-4m2fsec 
- 3.5 GPMIFT of WIDTH 

products described herein. In sub
~itting this in~ormation, no liability 
IS assumed or license or other rights 
implied or given with respect to any 
exiSting or pending patent, patent 
applications or trademarks. The 
observance of all legal regulations 
and patents is the responsibility of 
the user. 

TII.OJ<SMISSMn' Of 'TtX-NET AT VAAJOUS PllfSSUR£5 

. =-----------""~'""' . , ... 

~ u 
;; 
:1 
~ 

i 

I ' 

""" ..... . ... ..... 
"'" tL.M: SDIESS lP'SFI 

ow..-~i•UI 
I'IIOfiU: ttJt...t«t lOOt ~.uw tDC<ICT lCilZ ~ 
HC1't: Cit 11!11 _,. IV far .,_(c _..... •• .. - d'llrW; .... --.. .......... 

A-6 

., ~-----liE 



Vi 
" N 

::E 
i= 
~ 
~ 
(J) 

':!l 
::E 
(J) 

z 
~ 

"'"" 
S:2 
...J 
::l 
<=: a: 
0 
>-
I 

•. ·' l ' .: 
' " > ' - ~ : ' 

WHC-SD-W025-AP-00l, Rev. 2 

[p)©fLW=~m~u s 
INSTALLATlON METHOD 

1.£1-K D~CTION 
TRANSMISSIVITY HOPE LINER•POLY·NET•HOPE LINER 

TRANSMISSIVITY-Vs-GRADIENT 

1 Q·Z 
9 

• T 
5 

5 

4 

J r--
z 

1 Q·J 
• • 7 
s 
s 
4 

2 

1Q·4 
• • 7 

• 
5 

4 

l 

2 

1 Q-5 

0 0.25 0.5 0.75 1 

HYDRAULIC GAADIENT(i) 

Sk.+ 5" flO 0 

HYDRAULIC PRESSURE 

4000 P.S.F. 

0 PN-1000 

A PN-2000 

e PN-3000 

,,..,000 
,~, 

' ·~ZOO:, 

I 

--

·-
·····--

-
1.25 1.5 

.3Z T'lll:tANCL£ """FUC OfU\Ili 
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~0107 
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Installation 
Poly-Net is easily installed by hand. 
On steep slopes. nets should be 
anchored at the top, then un· 
rolled. On lll!rtical walls, anchor
ing the net with masonry nails 
may be necessary. 
Adjacent rolls can be easily joined 
by plastic ties supplied with the 
Poly-Net. When joining adjacent 
rolls in the direction of the flow, 
butt the rolls together, or 011erlap 
2 -4". When joints are not in the 
direction of flow. o.-erlap adjacent 
rolls in shingle fashion. On tlie 
bonom of landfills or ponds, a 
2-4" 01.erlap is recommended to 
maintain flow. 
Geotextiles should alway.; be 
used to prevent migration of soil 

SPEaFICATION 

Details 

bow materiM 

'Neght (lbSiftl) D-3776 

Thicl:ness (inches) 0-1777 

Oensity of polymer (glen') D-1505 

~i~ strength (lbiin) D-1682 

Po rosily 

Roll width (1-) 

SQndord rclllength (feet) 

Squa~ 1- per rcll 

Cari>on blocl: A5TM 0-1603 

Nominal Transmissivity (ml.fs) D-4716 

•foam~ 

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

Hydraulic Properties 
Transmissivity charts for Poly-Net 
under various profiles. gradients, 
and pressures are available in the 
FSI transmissivity brochure. 

partides into the net, except 
when Poly-Net is between two 
geomembranes, in which case a 
geotextile is not necessary. Poly
Net is UY. stabilized and can be 
stored outside for short periods, 
but care should be taken to keep 
them dean of mud and debris. If 
Poly-Net becomes dirty. simply 
wash out debris with a high pres
sure hose. 

' Specifications 

-===-===== ------------- --- --- --

Refer to specifications beiO'N and 
FSI "suggested specification 
guide" brochure. 
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~~M'II"'Y' ~ fttntll fr:Jr Ploi'DCIM of V. P":O
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PH .. ,ooo• PN-2000 I'N-3000 I'N·3 OOCKli" PH-..ooo• 

poly!tl!yt!ne polyctt!ylene poly!!hylen! polywt!!ylene polyethylene 

.165:0.016 .130::0.013 .180:0.018 .115:0.011 .245•0.024 

.250:0.025 .160::0.016 .220:0.022 .220::0.022 ..300:0.030 

.937:0.002 337::0.002 .937:0.002 .937•0.002 .937:0.002 

00:10 38:10 50::10 28::10 54::10 

.81·.84 .81·.84 .81-.84 .81·.84 .81·.84 

7.54 7.54 7.54 7.54 7.00 

250 300 300 300 220 

1885 2262 2262 2262 1S.OO 

2-3% 2-3% 2·3"fo 2·3% 2-3-r. 
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Trevira· Spunbond nonwoven engineering products 
are highly needled fabrics with excellent tensile properties, 

high filtration potential and outstanding permeability. 
Trevira• Spunbond Type 11 products 
are 100% continuous filament 
Polyester nonwoven needlepunched 
engineering fabrics. They deUver a 
combination ol advantages 
unmatched by any other spunbonded 
geotexliles. They're resistant to 
freeze ·thaw, soil chemicals and 
ultraviolellighl exposure. 

Trevira' Spunbond nonwoven 
;p. engineering fabrics oller IIXCellent -a 

performance where lha requirement 
is tensile reinlorcement, planar 
flow, lillralion, or separation. They 
are ideal lor roadways, railbeds, 
drainage systems, pondliners, 
retaining walls. And much mora. 
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TYPICAL PHYSICAL PROPERTIES OF TREVIRA•TYPf It PRODUCTS 
If~ Unit Tnl-.... lila 1114 uaa . JJil. liM 
fabric Weighl OUytl' ASTU0-3776 H 42 a.o 7.5 10.5 

Thk:Anua,t mlb ASTM0-11n 60 10 110 110 140 

Gtali Sl•!!'li.IIU.I.IOICQI" Ita ASTM0-<632 120/!lS 150/115 2J0/180 3001235 .201350 
Gtali ~liooU_MOICOj'l •t. ASIM D·<6J2 65115 7S/115 1~ 1~ 151110 
To~oid Tuo Suonjjlh (MOICO)•I ... ASTMO-<= 501<0 5$/SO oons 105/115 1401125 
PuociUJ• Rasislillee lbs ASTMO·<BlJ 55 65 ~ 115 155 
t4thn Ouul Slt~lll p>l ASTM 0-J78G 195 225 320 400 560 

Waler Flow Rale gpm/11' ASTM 0-••91 195 1110 170 ISO 120 
Pennilliv~ 't ...,. ASTUO-H!U 2.61 2.54 2.2/ 2.01 1.60 
Pwma.dM!ily,_ k .. VI em/soc ASTUO-HQI .• o .• 5 .5.2 .5<1 .51 

ADS Sieve Sila ASTM 0·<751 7D-IOO 7D-IOO 70·100 7().100 100·120 

""" .21~.\49 .21D-.148 .210·.149 .21()..149 .1<9-.125 

l~llolW.ICllll>• h 12.5111d1U 
Sland .. d Aoll!_l'!llhOf n 400 I 4001 3001 300 _] 300 

MINIMUM I PHYSICAL PROPERTIES OF TREVIRA•TYPE It PRODUCTS , ... -tJnll 'loellololl>od IIU _1114 . .1~ ·lUI. 11M. 
faboic W•V• ouv<J• ASTM 0·3116 33 ••• u 7.1 10.0 

nvdness.l nUis ASTM D-ln7 so 55 75 [9~) 125 

Gtab Suanglh "' ASTM 0·<6J2 110 100 160 210 305 

Goab~lloo % ASTM D-<632 60 60 60 60 110 

T~oid To., Sko~lh los ASTMD·<SlJ lO <O 80 75 100 

Pund.ut• A•sblaiM;• "" ASTM0-48ll •o 50 00 IS 130 

Uukn BUill Slleoglh P" ASTM0·31a& 110 1!10 275 360 510 

Wal« fbw R•l• gpm/11' ASIM O·<<YI 155 ISO 130 110 ao 
PeomiiU•'!r,_ 'I' ••c·• ASTMO·H91 2.07 2.01 1.74 1.47 1.07 

Ponnoeb~ k • '1'1 ani"'" ASTMO·<<YI .26 .28 .33 .35 .34 

Slave Slu so so 70 70 70 
ADS ASTM0--4751 

.300 .300 .210 .210 .210 mm 

11~ . 
13.5 

170 

~•so 

80180 

I&(;' IOS 

liS 

700 

100 

I.~ 

.sa 
120-140 

.12S..IOO 

I 300] 

JJU 
13.0 

ISO 

390 
as 
130 

155 

6<0 

60 

o.ao 
.31 

100 
.1<8 

liN 
IU 

210 

6501570 

ISJ85 

2251200 
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155 

ao 
1.07 

.67 

140-110 
.106-.ooa 

300 

11U 

10.0 

185 

600 
70 

·150 
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. 7110 

40 
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100 
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MODEL 

7S 7GPM GRUNDFOS 

fV:Nt AAHGE PERFORMANCE CURVES 
3 to 10 GPM 

PVI.4Povn£i ... 
1" NPT 

~ .. li ~ 

• 

""' 

'""' 
' 

""' '' 

~ 

"' "' !!:. 

~ ""' 
'. 

~ 
' ' ' -

' 

""' 

' 
100 

' 

Q 
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DIMENSIONS AND WEIGHTS 
LENGTH WIC"ni APPROX. UNrT 

MOOEl.NO. HP (INCHES) (INCHES) SHIP!'ING WT. (LBS.) 

7S03-8 '1.1 23'1.1 3'~· ZT 
7SOS.11 '1.1 28' .. Jlr,t,e XI 
7S07-15 y. 30"1'• 3'-n• 33 

7S1(}-19 , 34'1'1 3'¥1• 36 

7S15-2S 1 '1.1 4Z 3'""'• ~ 
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