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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

s1ightly, giving a variable depth of 9.1 to 12.2 meters. The floor siope is a
minimum of 2 percent, draining to a recessed area at the eastern end that
houses the sumps for leachate collection. The sidesiope ratio is

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

(8 percent slope).

Trenches 31 and 34 were constructed with a double Tiner 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 Tiner system
during fill operations. Additional layers progressing toward the subgrade for
Trenches 31 and 34 floor are as follows:

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

e 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

e The primary Jeachate barrier, a 60 mil high-density polyethylene
(HDPE) Tiner

e 0.46-meter of compacted clay/soil admix

e A geotextile cushion

e 0.3-meter of drainage gravel

o A geotextile cushion, geonet, aﬁd a secondary 60 mil HDPE liner

e 0.94 meter of admix material (clay/soil) meeting permeability
requirements. g )

950424, 1516 1
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1 On the trench sidesiopes, 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 iliustrated 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 sTope 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-Titer 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 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.
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 Tandfill 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 Tandfill 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 Teakage 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 landfiil.) Hence, the ALR is
33 set at some Tevel higher than normally expected leakage rates to serve as an
34 indicator that the primary Tiner 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
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 Teak 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 o The action leakage rate must not be greater than the flow capacity of
15 the drainage layer.

16

17 « 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 liner. 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 leak detection system

31 h = head on secondary 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:

2% Q= k D (2h - D) (2)
:2 where D = thickness of drainage layer

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

3; It can be seen that equation (2) dges not depend on the sltope of-the

49 drainage system. This results in part from simplifying assumptions by the EPA
50 related to the cosine of small angles being nearly equal to 1. Asa

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

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

950424.1516 3
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0.5-mi1limeter polyvinyl chloride). Precipitation water would be
pumped or evaporated from the pond and would not infiltrate the waste
already in the trench. Waste packages would be placed only during
periods of dry weather, and stored temporarily at other times. This
type of approach also would be used, if necessary, to reduce Teakage
during the time immediately after the ALR was exceeded, while other
remediation options are evaluated.

* If the trench is nearly full, partial construction of the final
closure cover might be an option. This would reduce infiltration into
the trench, and possibly reduce the leakage rate if the cover is
constructed over the failed area.

* A layer of low-permeability soil could be placed over the existing
waste, perhaps in conjunction with a geomembrane, to create a second
'‘primary' liner higher in the trench. This new liner would intercept
precipitation and allow its removal.

bt b fond fod et fod b rd
NN WN = OWO NG UID W

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. 0,
40 Westinghouse Hanford Company, Richland, Washington.

41
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are located in the 218-W-5 Burial Ground).
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APPENDIX A

ACTION LEAKAGE RATE CALCULATIONS

APP A-1
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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 Aktiengesellschaft
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ninizuz technical requirezents and other design assumptions to
zaxinize potential head on the bottom liner, and uses a safaty
factor, ZPA beliaves that the units zmeating the ainimm technical
Tequiresents would not require action leakage rates below 100

ggad gor landfills and waste piles and 1,000 gpad for surfacs
poundmants.

Assuzing the vetted arsa in the drainage layer beneath a szall
hole leak has approximately the shape of a cone from side view
and a parabola from top viev, the width of the parabola (8) is:

.o‘ ]
21% -
% li’_ﬁa:ﬂnl.
Sih R

vhere x = plan distance dovnslope from hole (i.e., B is a .
: function of the distance x from the hole: most of B is
at the hole vith only slight increases downslepe).

. a

Assuning x » 0 (i.e., loeking at B under the hole, B = 2 v )
and substituting this value for B into Zquation 1 modified for a
triangular cross-secticn of flov (i.e., Q @ 1/2 k+hetan a+B) and

solving for Q yields:

&

Q = ked? (Bquatiea 2)

vhers h = head on the dotton liner and A < thickness of
drainage layer.

This equation.beccmes the folloving if the conditien is changed
from "h < thickness of the drainage layer (D) to *h 2 D" (which
is izpertant for geocnet calculaticns):

Q = XD (22 = D) [squation 3],

Solving Equation 3 using the minimun design specificatiens in the
final rule, Q= ' '

Zozr .1 cu/sec: 2100 gpad
01 cm/sec: 210 gpad
gecnats: 6300 gpad.

These nunmbers are the sans as the results given above for
Equatien 1.

Results Using & .3-D Nodsl

Tables 1= and Fiqurss 1-10 in Appendix B vere developed from a
3-D model to show the Talative effects of varicus design
paraneters and assuzptions on flow capacity, and to show the
shapes of the flow in the drainage layer for varicus designs and
assunptions, including hole size and head. Appendix C gives
background information on the 3-D'mcdel. The tables show thut
slope, lcnz:h'oz zun, and hole size have sone effect on flow rate
(e.9., 4% Increasa in Zlow rate vhen slope is increased from 1%
Lo 2% [Tables 1, 3-5]; 1% increase i{n flov rate at 1% slope vhen

AS
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TEXNET
Installation

No underground drainage system is
easier t‘n}'i.?xsta!j th?n m-sr:e&;r com-
e. It is a simple one-
&omsr.t Because it nsp Iightweight.om'
ble and strong, t can be ralled out in
ce on flat or steep , around
ings. e s o !iedfu\n%\
composite is
3 geotextile overlapos‘:a of szt‘:.pgn both
ﬁeggg_s or%;;p one edgesoth%tecon-
nage action can
ass%nrzd from ongeestn‘p of the com-
posite to the next. TEX-NET sheets
ca:’ge cut to si;zd in the ﬁ,:l_d tgo fit
nhearly any required area. It is a
easily hugg %G‘W on basement or
retaining walls prior to backfilling,

By spedifying TEX-NET an your next
drainage project you will save con-
siderable time and labor costs, And
when compared t0 a sand and grave|

WHC-SD-W025-AP-001, Rev. 2 - et Ao
Hydraulic Properties
Transmissivity/flow charts for TEX-NET woven monofilaments heat laminated
are available on supplemental data to any mpf POLY-NET. Call FSl for
sheets. They are df'or us‘e by  further details.
f‘g(‘-gﬁs?ngerfomt%ee t?nder vary? o P deterrmine Q (flow per unit width
conditions of pressure, hydraulic gra. ~ Of Ta(-'gm in actual goqqmong. sim- .
dient and field profile, All transmic- mu Wﬁ(ﬂwﬂmmls&)-
sivity tests were performed in accor- i (hydraulic gradient)
dance with ASTM D4716 wherea Example: TEX-NET 1001 under 4000
drainage layer is characterized by ps.f and Sradient of Ooshasa
"8 ransmissivity o€ = (Q/BYi Q = 103 109mokes (7S)
TEX-NET can also be specified with = 7.5 x 10“m3/sec

non-woven polypropelene fabrics and = 3.6 GPM/FT of WIDTH

The information contained herein is, products described herein. In syb-
.10 the best of our knowledge, true fmrtting this information, no fiability
and accurate; however, all recom- i assumed or ficense or other rights _
mendations or suggestions are respect to any

C implied or given with
made without guarantee, since the existing or pending patent, patent

conditions of use are beyond our applications or trademarks. The

em, extra savings can be expected control, There is no expressed war- observance of all legal regulations
zftough fower transportation and ranty and no implied warranty of fit- and patents is the responsibility of
instaliation costs, ness for purpose of the product or the user,
Specifications
TRANSMISSMITY OF TEX-NET AT VARIOUS PRESSURES
Refer to supplemental data sheets A
. and performance curves. TOLNET 1201
N el e
¥
?._ TDCNET 1002
g o
. w0 Lm0 Ib 10 20000
f——f—— ¢ COMPESIVE STRESS 03
g1 Hrdaube Gradenti « 100
UID SYSTEMS. INC.
32 Trangie Park Orive
Cincinnati, OM 45246 o7
PAX: (813) 7714844 =

' A-6 FRTNES SM
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LEAK DETECTION
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Instaliation

Foly-Net is easily installed by hand.
On steep slopes, nets should be
anchored at the top, then un-
rolled. On vertical walls, anchor-
ing the net with masonry nails
may be necessary,

Adjacent rolfs 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 overlap
2-4°, When joints are not in the
direction of flow, overlap adjacent
rolls in shingle fashion. On the
bottorn of landfills or ponds, a
2-4° overlap is recommended to
maintain flow.

Geotextiles should always be
- used to prevent migration of soil

partides into the net, except
when Poly-Net is between two
geomembranes, in which case a
geotextile is not necessary. Foly-

. Net is UV, stabilized and can be

stored outside for short periods,
but care should be taken to keep
them dean of mud and debis. If
Poly-Net becomes dirty, simply
wash out debris with a high pres.
sure hose

L]
En——
———
tete——
an—

I

a—
—
S—
L —d

I

FLUID SYSTEMS, INC.

32 Tlangle Park Orive + Susite 3201
Cincirewati, ONo 45248 « FAX: $32/771-4344
S13/771.5656 « 20073469107

Officas in Denver and Atlarta

v

Hydraulic Properties

Transmissivity charts for Poly-Net
under various profiles, gradients,
and pressures are available in the
FS| transmissivity brochyre.

' Specifications
Refer to specifications below and

FSI “suggested specification
guide” brochure,

tng or pREN, patert apphications or
Tacenarks The Chamrre ol e oy O
g piverT s the MSPOMSE Nty of the wsey.,

SPECIFICATION
Details

PN-1000* PN-2000 PN-3000 PN-3000-CN* PN-4000*
Raw material polyethyiene polyethylene polyethyiene Miene polyethylene
Weight (Ibs'f1?) D-3776 16520016 .130=0.013 18020018 311520011 24520.024
Thickness (inches) D-1777 250=0.025 160:0.016 [.220=0.022 22020.022 30020.030
Density of polymer (g/om3) D-1505 937=0.002 937.20.002 .937 20.002 937+0.002 937=0.002
Tersile strength (1bvin) 0-1682 40210 38=10 50=10 28=10 54=10
Porosity 81-.84 81-34 81-.84 81-.84 81-.84
Rolt width (feet) 7.54 7.54 . 7.54 7.54 7.00
Standard roll length (feet) 250 300 300 300 220
Square feet per roll 1885 262 262 262 1540
Carbon black ASTM D-1603 2-3% 23% " 2-3% 23% 2-3%
Nominal Transmissivity (mt/s) D-4716 See Transmissivity Charts
“foamed.

A-8
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LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

May 24, 1995
10:30 a.m. - 11:00 a.m.

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above dated Unit
Managers' Megiing.

Z/( Date:j()// ( [/ 78

E. C R Unif’Mahager, RL

QQMD QUMLQA-/ Date: ﬁl;zll%’

Daniel L. Duncan, RCRA Program Manager, EPA Region 10 |

Date: 7/4 %{

Norman T. Hepner] Unit Manager, Washington State Depariment of Ecology

Low-Level Burial Grounds, WHC Concurrence

:@M'_ﬁgﬁﬁmaﬁ Date: 5‘2 IZZ[éS
Richard D. Pierce, Contractor Representative, WHC

(Represented by Brett M. Barnes, WHC)

Purpose: Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

Attachment 2 - Summary of Discussion and Commiiments/Agreements
Attachment 3 - Attendance List
Attachment 4 - Action Items

Attachment 5 - Status of Pump and Treat
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Attachment 1
LOW~LEVEL BURIAL GROUNDS
Unit Managers Meeting (Videoconference)
Federal Building, Room 784B
2704HV Building, Room 213
Richland, Washington
Lacey, Washington

May 24, 1995
10:30 a.m. - 11:00 a.m.

AGENDA

PREVIOUS MEETING MINUTES
. April 27, 1995 Meeting Minutes
PROGRAM STATUS
. Status of Mixed Waste Trench Readiness
- Performance Assessments |
PERMIT APPLICATION STATUS
RCRA TOPICS
. Discussion of 4-9-93 NOD Response Table
GENERAL TOPICS
. Status of Pump and Treat (R. Mercer)
d _Past Action Items
- 10-27-93:1 Pump and Treat Status
. New Action Items
SCHEDULE NEXT MEETING
. Tentative Date

. Proposed Topics
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Attachment 2

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

May 24, 1995
10:30 a.m. - 11:00 a.m.

Summary of Discussion and Commitments/Agreements

1. PREVIOUS MEETING MINUTES

The April 27, 1995 Unit Manager Meeting minutes are currently
being reviewed by Ecology and EPA.

2. PROGRAM STATUS
. Status of Mixed Waste Trench Reédiness

Ms. A. Crowell (RL) stated that RL/WHC are working on the safety
evaluation report (SER), which documents DOE's approval of the
interim safety basis (ISB) for Trench 31. The safety evaluation
report is the major item remaining to be completed before start-up
of Trench 31.

Mr. N. Hepner (Ecology) inquired about a projected start-up date
for Trench 31. Ms. Crowell responded that Trench 31 will be ready
to receive waste next fiscal year (October 1995), and it is
dependent upon when Bechtel Hanford, Inc., prepares a schedule for
sending waste.

Performance Assessments

Ms. Crowell reported that the 200 West Area Performance Assessment
(PA) is still in DOE-Headquarters' review.

3. PERMIT APPLICATION STATUS

Mr. C. Clark (RL) stated that RL/WHC are seeking further
clarification from Ecology regarding the Engineer Performance Plan
(EPP}. Mr. Hepner stated that Ecology is prepared to discuss the
issue and make a decision based on the information presented by
the Navy. Mr. M. French (RL) agreed to provide Mr. Hepner a
briefing on the EPP outside of the Unit Manager Meeting.

Mr. Hepner inquired about the accuracy of the trench capacity
included in the Notice of Intent (NOI). Ms. G. Cummins (WHC)
responded by asking Mr. Hepner if he had read the justification of
need, which provides a description of how the total capacity was
calculated. Mr. Hepner indicated that he had reviewed it.

Mr. Clark explained that it is the total volume within the
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9513383.2212

boundaries of the Burial Grounds down to 70 feet, whether or not
it would be used for waste disposal.

Mr. Hepner noted his concern regarding the information provided to
the public, which indicated that the Environmental Restoration
Disposal Facility (ERDF) was needed because the capacity was not
available at the Burial Grounds, and now the Burial Grounds will
be permitted for 1 1/2 times the capacity of ERDF. Ms. Crowell
agreed with Mr. Hepner's concern, and stated that the intent is to
revise the capacity in the NOI. Mr. Hepner suggested that the
number be based on a forecast. Ms. Crowell responded that the
treatment plans for each of the federal facilities are for only
five %ears. Mr. Clarktnoteg the cantinualfchanges occurring in
all the programs on site and at other DOE faciliti d L9 :gc o
expressed Tittle confidence with a forecast of Tive years.

Ms. Cummins stated that the original intent of “the capacity in the
NOI was to maintain flexibility, and Ms. Crowell added that RL/WHC
wanted to avoid the cost of revising the Part A permit application
every year if the capacity volume needed to be revised.

RCRA TOPICS

Discussion of 4-9-83 NOD Response Table

Ms. Cummins stated that RL/WHC are reviewing the draft issue paper
that Ecology provided at the last Unit Managers Meeting.

Mr. B. Cordts (Ecology) stated that he would formally transmit the
issue paper to RL/WHC.

GENERAL TOPICS

Status of Pump and Treat

Mr. R. Mercer (WHC) provided an update on the pump and treat
operation (Attachment 5). Mr. Mercer stated that Bechtel's pilot
pump and treat program at the 218-W-4C Burial Ground is ongoing.
A pump test was performed on the injection well located west of
the burial ground last week, and the results are not available.
The carbon steel casing on extraction Well No, 2 separated during
drilling, and Bechtel decided to redrill it. Mr. Mercer stated
that start-up of the pump and treat operation is scheduled for
October 1995.

Ms. Crowell inquired about RL/WHC performing RCRA monitoring
during the pump and treat activity. Mr. Mercer responded that
Bechtel is preparing a paper on the impacts of the pump and treat,
and WHC has a proposed outline for RCRA monitoring during the pump
and treat. However, Mr. Mercer indicated that in an effort to
avoid duplication, he is waiting for the results of Bechtel's
study before completing his proposal for RCRA monitoring.

J_{r_g,/m
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Past Action Items

Action item 10-27-93:1, schedule a technical issues meeting for
RCRA/CERCLA integration and discussion of pump and treat
evaluations.

WHC is continuing to provide pump and treat information to
Ecology. This action jtem was Teft open.

New Action Items

There were no new action items generated during the meeting.

6. SCHEDULE NEXT MEETING

Tentative Date

The next Unit Managers Meeting was scheduled for videoconference
on July 12, 1995.

Proposed Topics

There were no new proposed topics for discussion.
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Federal Building, Room 784B

Attachment 3

LOW LEVEL BURIAL GROUNDS

Unit Managers Meeting
Richland, Washington
May 24, 1995

10:00 a.m, - 11:00 a.m.

Attendance List

A stenographer is present to take detailed notes on the proceedings of this

meeting.
manager meeting minutes.

finalized, the detailed notes will be discarded.
objections with this approach, they should voice these objections at this

These notes will be used for the sole purpose of preparing unit
After these unit manager meeting minutes are
If any attendee has

time.
Name Organization Phone #
KM%« Kot wHe 3703596
Bret M Rovn-eg ANH-C . 2 7246~28Y0
Clilted & ot DR AP 37¢- 9333
Mark FZMQA dQos-ve PO 373-985 3
2B Menun WK C 276 - BG4S
R WHe Jata -8
Mebprd Cominse~ Bones ¢ More /655 C P46~ 364/
L) o niiinn IOHE_ 372.-248%
\csaod £ (owgelell | WOHC 372~ 06671
V%,. ééﬁ g Coatagy 136 - SoH&
Lo ool (A2HC 373 - Y0
Darn _ Dyntan. ECA (506) 5536693
Bop Cordts Eeolegy (260) 467~ 715~




Action Itenm
10-27-93:1

09-01-94:1

10-18-94:1
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Attachment 4

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
RichTand, Washington

May 24, 1995
10:30 a.m. - 11:00 a.m.

Action Items

Description

Schedule a technical issues meeting for RCRA/CERCLA
integration and discussion of pump and treat evaluations.

OPEN

RL/WHC will provide the Yakama Indian Nation a copy of all
the notice of deficiencies (NODs), including a description
of the NODs that have been resolved and the NODs that remain
open.

ACTION: A. Crowell (RL)

CLOSED

RL will provide Ecology (Mr. R. Cordts) a preview of the
engineering change notices (ECNs) on Trench 31 and 34.
ACTION: A. Crowell (RL)

CLOSED
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Attachment 5

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

May 24, 1995
10:30 a.m. - 11:00 a.m.

STATUS OF PUMP AND TREAT
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Distribution:

L. D. Arnold WHC B2-35
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R. C. Bowman WHC H6-24
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R. M. Carosino RL A4-52
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ADMINISTRATIVE RECORD: Low-Level Burial Grounds, D-2-9
f[Care of EDMC, WHC (H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101, Mail
Stop HW-074

Please send comments on distribution 1ist to K. E. Knox, WHC (H6-23),
(509) 372-3596



Department of Energy

Richiand Operations Qffice
P.O. Box 550
Richland, Washington 99352

95-SWT-427

Ju 19 998

Mr. Doug R. Sherwood

Hanford Project Manager

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

Déar 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
leakage 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 7

U. S. Environmental Protection Agency and the State of Washington, Departmen£
of Ecology, on April 7, 1993, as required by Notice of Deficiency Number 160

for the "Low-Level Burial Grounds Dangerous Waste Permit Application," e

(OOE/RL-88-20, Revision 0).
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Messrs. Sherwood and Wilson
95-SWT-427

Should you have any questions
please contact A. K. Crowell,
Westinghouse Hanford Company,

Attachment

cc: R. Bowman, WHC w/attach

Jiit 13 1835

regarding the revised response action plan,
on (509) 372-2346 or Mr. R. D. Pierce of the
on (509) 372-0732.

Sincerely,

Tl Do

Thomas K. Teynor, Director
Waste Programs Division

. Cordts, Ecology w/attach

. Duncan, EPA w/attach

. Hamilton, Jr., WHC w/attach
. Hepner, Ecology w/attach

Ecology w/attach

. Lundstrom, Ecology w/attach

. Pierce, WHC w/attach

R

D

W

N

M. Jaraysi,
D

R

S. Price, WHC w/o attach
A

dm1n1strat1ve Records, H6-08 w/attach



THIS PAGE INTENTIONALLY
LEFT BLANK



N ST

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

RESPONSE ACTION PLAN
FOR THE HANFORD FACILITY
LOW-LEVEL BURIAL GROUNDS,
TRENCHES 31 AND 34 OF THE 218-W-5 BURIAL GROUND

APRIL 1995
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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.

W oo NV B W

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 Tleakage 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 Oepartment 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 Q).

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.

950426. 1429 iii
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METRIC CONVERSION CHART

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

Qut of metric units

Multiply

Multiply

If you know by To get If you know 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 6.4516 square square 0.155 square
inches centimeters || centimeters inches
square feet | 0.092 square square 10.7639 square
meters meters feet
square 0.836 square square 1.20 square
yards meters meters yards
sguare 2.59 square square 0.39 square
miles kilometers kilometers miles
square 259 hectares hectares 0.00391 square
miles miles
acres 0.404 hectares hectares 2.471 acres
Mass (weight) ass (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 29.57 milliliters | milliliters | 0.03 fluid
ounces ounces
quarts 0.95 liters liters 1.057 quarts
gallons 3.79 liters liters 0.26 gallons
cubic feet 0.03 cubic cubic 35.3147 cubic feet
meters meters
cubic yards | 0.76 cubic cubic 1.308 cubic
meters meters yards
Temperature Temperature
Fahrenheit subtract Celsius Celsius multiply Fahrenheit
32 then by
multiply 9/5ths,
by 5/9ths then add
32
Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed.,

1990, Professional Publications, Inc., Belmont, California.

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

1.0 INTRODUCTION

This response action plan (RAP) has been prepared for the Low-lLevel
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
10 on the Hanford Facility (Figure 1).
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12 Trenches 31 and 34 are rectangular landfills (Figure 2) with approximate
13 base dimensions of 76.2 meters by 30.5 meters, with a surface grade footprint
14 of 1.3 hectares. Trenches 31 and 34 are designed for approximately

15 21,000 cubic meters of mixed waste. The floor 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:l 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 Tiner 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 soil to protect the liner system
25 during fill operations. Additional layers progressing toward the subgrade for
26 Trenches 31 and 34 floor are as follaows:

27

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

30

31 * 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 * 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} Tiner

41

42 + 0.46-meter of compacted clay/soil admix

43

44 « A geotextile cushion

45

46 e 0.3-meter of drainage gravel

47

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

49

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

51 requirements.

52

950424.1516 1



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

On the trench sideslopes, the primary and secondary liner systems use
geocomposite (two geotextiles thermally bonded to a geonet) drainage layers
instead of the drainage gravel and geotextiles used on the floor. The liner
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
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 1iner 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.

WOO~NO U P WN -

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 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 Tiner, and indicates the
36 need for investigation and pessibly corrective action while the problem is

37 still 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 requlations for determining the ALR and
43 preparing a RAP are contained in 40 CFR 264.302.

9504264.1516 2
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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 1 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.

e 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 Teak 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):

G = k h tan(a) B (1)

where flow rate in leak detection system
hydrautic conductivity of drainage medium

in Teak detection system

nhon

O

h = head on secondary liner
a = slope of leak detection system
B = width of flow in leak detection system,

perpendicular to flow direction

The major uncertainty associated with this formula is determining the
value of B, 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
hale is parabolic, the EPA rewrites equation (1) to read:

Q = k D (2h - D) (2)
where D = thickness of drainage layer
other parameters are the same as in equation (1)
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 1. As a

consequence of this simplification, equation (2) indicates that the flow
capacity of the geonet drainage layer on the landfill sideslopes would be

§50424.1516 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 landfill floor can be ignored when finding the lowest flow capacity in the
system (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
10 layer is based on manufacturer's test results and includes the effects of
11 compression from the load applied by the waste. The thickness of the
12 geocomposite layer is the combined thickness of a geonet plus two layers of
13 geotextile, all of which conform to specifications (WHC 1995). To account for
14 compression, the thickness of the geotextile layers was reduced by 50 percent.
15 The head on the secondary liner system is defined as 1 foot by the
16 regulations.

W00~ O U WP

18 Using equation (2) and the assumed input parameters, the ALR is

139 2,150 liters per hectare per day per trench (40 CFR 264.302). This value

20 includes a factor of safety of 2 in accordance with EPA guidelines (EPA 1992).
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.

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 Teachate accumulate in the leak detection system sump.

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

43

44 * 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,
2; size, and cause of any leaks, and short-term actions taken and planned
49 * Determine to the extent practicable the location, size, and cause of
50 any leak

51

950424.1516 4
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« Determine whether waste receipt should cease or be curtailed, whether
any waste should be removed from the trench for inspection, repairs,
or controls, and whether or not the trench should be closed

s Determine any other short-term and long-term actions to be taken to
mitigate or stop any leaks

« Within 30 days after the notification that the ALR has been exceeded,
submit to the EPA Regional Administrator and Ecology the results of
the analyses, the results of actions taken, and actions planned.
Monthly thereafter, as long as the flow rate in the leak detection
system exceeds the ALR, the owner or cperator must submit to the EPA
Regional Administrator and Ecology a report summarizing the results of
any remedial actions taken and actions planned.

[f the ALR is exceeded, the U.S. Department of Energy, Richland
Operations, will submit the required notifications to the EPA and Ecology as

stated previously.

The leachate will be analyzed for chemical compounds and radionuclides.
If the analytical results indicate that regulated constituents are present,
and if the constituents can be traced to a particular type of waste placed in
a known area of the trench, it might be possible to estimate the location of
the Teak. However, because the waste meets land disposal restrictions (e.g.,
stabitized, solidified, neutralized, etc.,) and contains no free liquids, it
is possible that the leachate might be clean or the composition too general to
indicate a specific source location.

If the source location cannot be identified, large-scale removal of the
waste and operations layer to find and repair the leaking area of the liner
would be one option for remediation. However, this procedure could risk
damage to the liner., In addition, waste would have to be handied, stored, and
replaced in the trench. Backfill would need to be removed from the waste to
accomplish this. This could cause an increase in risk of accidental exposure
to operations personnel or a release to the environment. For these reasaons,
large-scale removal of waste and liner system materials is not considered a
desirable option and will not be implemented except as a last resort.

The preferred options for remediation include covers and changes in
trench operating procedures. The preferred alternative depends on factors
such as the amount of waste already in the trench, the rate of waste receipt,
the chemistry of the leachate (i.e., is it clean?), the availability of other
RCRA/WAC 173-303-compliant disposal units, and similar considerations. Hence,
at this time no single approach can be selected. If the ALR is exceeded,
potential options will be evaluated before selecting a remediation process.

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

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

950426.1516 5
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0.5-millimeter polyvinyl chloride). Precipitation water would be
pumped or evaporated from the pond and would not infiltrate the waste
already in the trench. Waste packages would be placed only during
periods of dry weather, and stored temporarily at other times. This
type of approach also would be used, if necessary, to reduce leakage
during the time immediately after the ALR was exceeded, while ather
remediation options are evaluated.

If the trench is nearly full, partial construction of the final
closure cover might be an option. This would reduce infiltration into
the trench, and possibly reduce the leakage rate if the cover is
constructed over the failed area.

A layer of low-permeability soil could be placed over the existing
waste, perhaps in conjunction with a geomembrane, to create a second
"primary' liner higher in the trench. This new liner would intercept
precipitation and allow its removal.

A rigid-frame or air-supported structure could be constructed over the
trench to ensure that no infiltration occurs. Although costly, this
approach might be less expensive than constructing a new trench.

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.

4.0 REFERENCES

32 DOE-RL, 1989, Low-Level Burial Grounds Dangerous Waste Permit Application,
DOE/RL-88-20, Rev. 0, plus Supplements 1 and 2, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

36 EPA, 1992, Action Leakage Rates for Leak Detection Systems, EPA 530-R-92-004,

Office of Solid Waste, Washington, D.C., January.

39 WHC, 1995, Construction Quality Assurance Report, WHC-SD-W025-RPT-002, Rev. 0,
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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 Aktiengesellschaft
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ainimm technical requirszents and othaer design assumptions to

zaximize potantial head on the bottom liner, and uses a safety

factor, ZPA believes that the units meeting the minimm tachnical

rsquirenents wveuld not resquire action leakage rates below 100

zgad for landfills and wasts piles and 1,000 gpad for surfacs
poundmants.

Assuming the vettsd arsa in the drainage layer Ddeneath 2 mamall
Role lsak has approximataly the shape of a cone from side view
and a parabola from top viev, the width of the parabola (B) is:

5 - ZIEZ ll+lzsfm'
S K \F;:

vhere x = plan distance dovnslope from hole (i.e., B is a .

: function of the distance x from tha hole: most of B is

at the hole with only slight incrsases dovnslope).
_ -

Assuzning x = 0 (i.e., looking at B under the hole, B = —
and substituting this value for B into EZgquation 1 rodified for a
trianqular cross-secticn of flov (li.e., Q@ = 1/2 k*h+tan e-3) and
solving for Q yielas:

Q = k«i? [Equation 2]

vhere h = head on the bottom liner and h < thickness of
drainage layer.

This equation.becomes the folloving if the condition {s changed
from "h < thicknass of the drainage layezr (D)™ to "h 2 D" (which
is {mportant for gecnet calculations):

Q@ = XD (22 = D) [Egquation 3].

Solving Equation 3 using the ainizum design specifications in the
final rule, Q = : '

for .1 cm/sec: 2100 gpad
.01l ca/sec: 210 gpad
geonet: €800 gpad.

Thesa nunbers are the saze as the rasults given abova for
Equation 1.

Results Using a 3-D Nodel

Tables 1-¢ and Piguras 1-10 in Appendix B vers developed from a
3=D model to shovw the ralative effacts of various design
parametars and assuzmptions on flow capacity, and to show the
shapes of the flow in the drainage layer for various designs and
assumptions, including hole size and head. Appendix C gives
background information on the 3-D model. The tables show thut
slope, lan of run, and hole size have sone eflect on flow rate
(s.9., 4% increase in flow rate vhen slope is {ncreased f{rom 1%
to 2% [Tables 1, 3-5]:; 1% incraase in flov rate at 1% slope whan

A-S
-{2=



Installation

No underground drainage system is
aasier to install than TEX-NET com-
posite. It is a simple one-step o
ton. Because it is lightweight, ‘
ble and strong, it can be rolled out in
gjczon flat or steen slopes, around
iding
ings.

foundations or along foot-
The composite is supplied with
a geotextile overlap of 2° on both

s or 57 on one edge so that con-
tinuity of drainage acton can be
assured from one strip of the com-
posite to the next. TEX-NET sheets
can be cut to size in the fieid to fit
nearly any required area. it is also
easily hung vertically on basement or
retaining walls prior to badkfilling.

gy specfying TEX-NET cla'n your next
rainage project you will save con-
side%&e tme and labor costs. And
when compared to a sand and gravel

em, extra savings can be expected
through {ower transportation and
installation costs.

" TEX-NET B

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

Hydraulic Properﬁes

Transmissivity/flow charts for TEX-NET
are available on supplemental data
sheets. They are for use by
TECNET partormmancs tnder vy
nce under varying
oaditions of ure, :l?cwéra-
dient and field profile. All transmis-
sivity tests were performed in accor-
dance with ASTM D4716 where a
drainage layer is characterized by
its transmissivity or-©- = (Q/BM

TEX-NET can also be specified with
non-woven polypropelene fabrics and

' 5‘!@‘(““{0‘F

woven monofilaments heatlaminated
0 any of POLY-NET. Call FSI for
further is.

To determine Q (flow per unit width
of Tad-gps‘;)_ie_n(ml cpndiﬁox. ssei::)n- .

m transmissivity m?/sec).
g/y i (hydraulic gradient). ’

" Exampie: TEX-NET 1001 under 4000

ps.t and gradient of 0.7S has a
transmissivity of 1.0 x 10-Im%/sec.
Q = 1.0 x 10-3m2kec(0.75)

= 7.5 x 10*m/sec
= 3.6 GPM/FT of WIDTH

The information contained herein is,
.to the best of our knowledge, true
and accurate; haowever, 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 produict or

products described herein. In sub-
mitting this information, no liability
is assurned or ficense or other rights
implied or given with respect to any
existing or pending patent, patent
agplications or trademarks. The
observance of all legal regutations
and patents is the responsibility of
the user.

Specifications

Refer to supplemental data sheets

TRANSMISSIVITY OF TEX-NET AT VARIQUS PRESSURES

and performance curves. \2"‘@
. ‘0‘ '\
'\
g
; oY 1002
§ o
— d s.0m wom 1.0 mxo
[ — Phbasiic Gradertt ¢ = 1L.O)
| e— — FIORS: TOLAET 1001 SOMTEL-MEVUN TDXMNEY 1002 Sod/TOCMEY/Sek
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Instailation

Poly-Net is easily installed by hand.
On steep slopes, nets should be
anchored at the top, then un-
rofled. On vertical walls, anchor-
ing the net with masonry nails
may be necessary.

Adjacent rolis 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 overlag
2<4°. When joints are not in the
direction of flow, overlap adjacent
rolls in shingle fashion. On the
bottom of landfills ¢r ponds, a
2-4° overlap is recommended to
maintain flow.

Geotextiles should always be
- used to prevent migration of soil

_ WHC;-SD—WOZS—AFOOI!

partides into the net, except
when Poly-Net is between two
geomembranes, in which case a
gectextile is not necessary. Poly-

_Net is UV. stabilized and can be
stored outside for short peniods,
but care should be taken to keep
them dlean of mud and debris. if
Poly-Net becomes dirty, simply
wash out debris with a high pres-
sure hose.
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Hydraulic Properties

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

Specifications

Refer to specifications below and
FSI “suggested specification
quide” brochure.
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SPECIFICATION
Details

PN-1000° PN-2000 PN-3000 PN-3000-CN°* PN-4000"
Raw materia golyethylene __poiyethylene __polyethylens __polyethylene _ polyethylene
Weight (Ibsitt?) D-3776 165=0.016 130=0.013 .180.=0.018 1152001 245 =0.024
Thickness (inches) 0-1777 250=0.025 160=0.016 [220=0.022 220=0.022 300=0.030
Density of potymer (g/cm?) D-1505 937 =0.002 33720002 937 =0.002 $37=0.002 937 20.002
Tersile strength (Ib/in) 0-1682 0=10 38=10 50=10 28=10 S4=10
Porosity 81-.84 81-.84 81-.84 81.8¢ 81-.84
Roll width (feet) 7.54 7.54 7.54 7.54 7.00
Standard roll fength (feet 250 300 300 300 220
Square feet per roll 1885 262 2862 262 1540
Carbon black ASTM D-1603 2-3% 2-3% 2-3% 2-3% 2-31%
Nominal Transmissivity (mi/s) D-4716 See Transmigsivity Chargs
“Foamed
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Trevira* Spunbond nonwoven engineering p

are highly needled fabrics with excellent tensile
high filtration potential and outstanding perr

TYPICAL PHYSICAL PROPERTIES OF TREVIRA®* TYP!

Trevira® Spunbond Type 11 products (Fabeio Propest o .. o .. .|, Unit | Tesibbevod | 1132 | 101 | tize
are 100% conlinuous filament Fabric Weight oyl | ASTMD3778] 38 02 8.0
polyester nonwoven needlepunched Thichnass, | mis | ASTMD-177T7] 60 70 20
englineering labrics. They deliver a Grab Slrength (MDACD)» bs | ASTMO4632 [ 12005 | 1soii1s | 230/18¢
combination of advantages Giab Eiongation {(MO/CD}" % | ASIMD-4632] 6575 | 7385 | 7585
unmatched by any olher spunbonded | Wapesoid Teas Suengh (MO/CO)t | s | ASTMD45331 S0 | 5550 | 00/78
geotaxtiles. They'e resistant to Puncise Resistance R | ASTMD-4823 | 55 65 | 03
freeze-lhaw, soil chemicals and Multen Burs Strength - psi | ASTMDI786 | 195 225 320
ultraviolel light exposure. Waler Flow Rsle gpm/itr | ASTM D-4491 | 108 190 170
Permillivity, ¥ soc’ | ASTMD-4490 ] 261 2.54 2.21
Trevira® Spunbond nonwoven Permeabilily, k = ¥1 cv/soc | ASTM D 4481 .40 4S5 52
% engineering fabrics olfer excelient A0S Siava Sizs | pstmn-azst | T ) Tt | 2o te
performance where the requirement e s 'S
2  Standad Ao Widing?
is lensile reinlorcement, planar Standaid Aol Lengtht n ‘ w0 | 0 | 30
flow, filtraliop, or separation. They M0 = Machine Direction, CO = Ciosa Mechlng Dicacilon. wCxhet width and lngih 1olls a1

are ideal for ro i
aal for roadways, raibeds, MINIMUM! PHYSICAL PROPERTIES OF TREVIRASTYP

drainage systems, pandliners, :
relaining walls. And much more. _ Caniiu | oUed | Wetbisthod | 1112 1 MU L. W8
Fateic Weigtu ouyd! ASTM D-3776 3) 40 5.7
Thicknass, | mils ASTM D-(7T7 50 $5 75
Grab Swength by ASTM D-4632 80 100 160
Geab Elongation % | ASTMD-4632] 60 0 50
. Tiapezoki Tear Skength by ASTM D-4533 0 40 80
Puinclue Aesistance s ASTM D-4813 40 50 8a
Mullan Busst Skength psi ASTM D-3786 170 190 215
Waler Flow Rais QP(MI' ASTM D-4491 153 160 130
e st s [Pormitivity, ¥ sect | ASTMOD 449t | 207 | 201 1.74
e B bt e et T it eepionrit vy s | Parmeabiby k ~ Wt an/sec | ASTMD-4481 | .28 28 33
m::"“' - ‘3!‘.2.":.‘."’.5‘.’: : mnﬁm:& A0S Slove Size | Aoy p.4751 50 S0 70
Mo Sobilty s 5s1umed or AConee OF olher righls brphed given wih mm 300 .00 .20
o itk gt v ,'.'.:::,.::‘:..".’:::','“: ewe  'Thess minimum vakies raprasent minkmum test values determined kom 0.C. lesling on il lofs produced in 108

g the lndusky siandard ol & 05 percant conlidence level if.e. masa lesx [wo alendard davistions) may be high(

' iy of ! e
ctponadtly sltheuen pe0duction 1ol Please cqntect your Tiavka* Dislribulor or Hoechat Celsnsse Casporation for addiionst informall



= Shat B of

AV EN U L

B AT Y ON

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

Y

/-

(o )

YTL194.98
a.

d

o o
& n
> ¥
P
a 2
£ R G
w ¢ ®
<

T S —
*720.%

Access Road

——  S—— " — — ——

1]
——
*¢xLé
-

- D —tun — c— ——

Excavagtion
Stockpile-~

pr
-

<
— —;'-- -—

- el

)\

—
aswn
mepeve—

e

fe—— R G ub il Gy S oS W, o &
4

A-10

VUL 4 Pumag w=p.t)

ety S—

I, 1000 e e eyt (T S prmapee
’

Ladadd 1l N
— . np Sueay,




S I AN

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

' susiect Action 'L:;k).g:‘wcl w25 Land&ilf - -
GOldél: Joo No. 13- sy, Mede oy Feh Oats  &-1392
Associates Ret. Chacked TPP Sheat

Aeviewsd 2 710

- Pnpam e . N0t e o mas fm 4 4. e em o mm——— ettt = —— ¢ S - S —— r— R

'.... - e e l!.:'.:_.,...Pun-.F,_ s et d ‘Hﬂ-l!. :e'-a«j_é-'_l‘é—rlé«z{f__'b_. L'C.».‘:f_"_‘:.......

B T R | A AR vifire, : L
: | : . N
SRR BUSUU R I AT —— e
R OO Ty B BN
L = S N SRS S - N :
i ' B
IE P - - :

; HE ( i ! o

L. H ! 1 ! v P

= - T o I

: H | '

¢ . Dot

I T

- -t - ! .

_ s =

; o e | 1. . _ i

S — ; :

[ - :

L _ : :

{ ; ;

I

! !

o !

S ‘
i :

SN : ‘
| : i T 1

v i

i 5 i :

by l i

: -

S ' P i

. 1 ]

:-_ - 1 i H !
! i i

- VP SRR SR | -
S S SR ] U -
R RO :
- e R L AL . ; - —— e

] i | ‘




WHC-SD-W025-AP-001, Rev. 2 | Slcd- 0 o (O

I {TIll Grunoros

PEFIFORMANCE CURVES
3to 10 GPM
PUMP OUTLET L o - masuus
1" NPT : 3450
OFURATIG 3B W RPM
108 CAPACITILS LW 3 Qg =
090
{ 7S15-268 (14 MP)
«an
1
) I7Si0-19 (1 HP o
0 - Y - - Y
rmem - 1 ] T
t - + hY - - e
p I 1 : . . ’ i
w T ) A O g
X 1 A T
e : 17507-15 (% HP)} - .Y nc
3 ©0 el P = T
- o — . oy
- 4 —
1 - 1 4 4
1 0 r ' ¥ 3
. ) - At S I S,
: T 7S0S-11 (4 HP)| .
o . Ll b n Y\ m
R ¥ A1
T . g
. i t i~ n
175638 (A WP} : SEA
m [ —- 3 = 3 :‘ I
e T A=
- y o
I %: 11 x \;
100 - T e e o
£ ‘ )
: -
0 i - 4
[} t 2 3 4 4 ] ? [ 10
CAPACITY (GPMW)
DIMENSIONS AND WEIGHTS
LENGTH WIDTH APPROX. UNIT
MODEL NO. HP {INCHES) (INCHES) SHIPPING WT. (LB8S.)
78038 w 3% 3% 7
7505-11 e 287A 3% 0
7507-18 Yo 0% 3. 3
7910-19 1 34 5% 3 e 38
7515-28 1% 42 3%, 485

Specfications e RLHECT 10 CIAMHE WINOA MOUOR
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Distribution: T%&
L. D. Arnold WHC B2-35
B. M. Barnes ~WHC T3-04
R. C. Bowman WHC H6-24 .
B. J. Broomfield WHC T3-04
S. E. Campbell WHC T4-05
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R. E. Cordts Ecology Lacey
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D. L. Duncan EPA HW-106
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N. T. Hepner Ecology B5-18
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S. Leja Ecology B5-18
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R. D. Pierce WHC T3-04
D. B. Powell WHC T4-03
D. A. Pratt WHC T4-03
S. M. Price WHC H6-23
L. T. St. CGeorges WHC H6-20
H. T. Tilden PNL P7-79
RCRA Files WHC H6-23

ADMINISTRATIVE RECORD: Low-Level Burial Grounds, D-2-9
[Care of EDMC, WHC (H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101, Mail
Stop HW-074

Please send comments on distribution 1ist to G. D. Cummins, WHC (H6-24),
(509) 372-2484



LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

~ July 20, 1995
11:00 a.m. - 12:00 p.m.

The undersigned indicate by their signatures that these meeting
m1nutes ref]ect the actual occurrences of the above dated Unit

vate: 10 /(55

Date: /0//"/(‘\\

EPA Region 10 /

Date: /0 y ?5
Norman T. HBQEEE/ Unit Manager, Washington State Department 6f Eco]ogy

'

Low-Level Burial Grounds,‘WHC Concurrence

Date:_ O.# ¥, /2395

~ 4 aAAnLLD . .
Richard D. Pierce, Contractor Representative, WHC
(Represented by Brett M. Barnes, WHC)

Purpose: Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

Attachment 2 - Summary of Discussion and Commitments/Agreements

Attachment 3 - Attendance List

Attachment 4 - Action Items

Attachment 5 - Hanford Facility Permit Low-Level Burial Grounds (LLBG)
Proposed Unit Inclusion Schedule for Mod C

Attachment 6 - Presentation on the Disposal of Bulk Waste in the Low-Level
Burial Grounds for the Washington State Department of Health

Attachment 7 - Status of Pump and Treat



Attachment 1
LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting (Videoconference)
Federal Building, Room 784B/2704HV Room E213
Richland, Washington
Lacey, Washington

Thursday, July 20, 1995
11:00 a.m. - 12:00 p.m.

AGENDA

PREVIOUS MEETING MINUTES

e  April 27, 1995 and May 24, 1995 Meeting Minutes
PROGRAM STATUS

e . Status of Mixed Waste Trench Readiness
PERMIT APPLICATION STATUS
RCRA TOPICS

. Discussion of 4-9-93 NOD Response Table
GENERAL TOPICS |

. Status of Pump and Treat (R. Mercer)

. Past Action Items

- 10-27-93:1 Pump and Treat Status

. New Action Items

SCHEDULE NEXT MEETING

. Tentative Date

. Proposed Topics



Attachment 2

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

July 20, 1995
11:00 a.m. - 12:00 p.m.

Summary of Discussion and Commitments/Agreements

1. PREVIOUS MEETING MINUTES

Mr. D. Duncan (EPA) conferred signature approval to Mr. R. Bowman
(WHC) via the videoconference for the May 24, 1995 Unit Manager
Meeting minutes. Mr. Duncan was not present during the

April 27, 1995 Unit Manager Meeting. Mr. R. Cordts (Ecology) was
not present at today's meeting, and his approval of the

April 27, 1995 Unit Manager Meeting minutes will be obtained at a
later time. Mr. N. Hepner (Ecology) approved the May 24, 1995
Unit Manager Meeting minutes.

2.  PROGRAM STATUS

Status of Mixed Waste Trench Readiness

Ms. A. Crowell (RL) stated that the Response Action Plan for
Trench 31 and 34 was transmitted to the regu]ators on
July 19, 1995.

The safety evaluation report (SER) has not been finalized, and it
is the remaining item to be completed before start-up of

Trench 31. The concrete load-out pad for Trench 34 has been -
poured, and the epoxy coating will be poured within two weeks.

Mr. Hepner stated his understanding was that budgeting was not
available to operate the trenches in 1996. Ms. Crowell responded
that the trenches are budgeted for fiscal year 1996. Ms. Crowell

~explained that there is a question whether money will be available

in 1997 for the leachate, and therefore operating in 1996 would
not be practical.

Ms. Crowell inquired about the schedule for the Notice of
Deficiency (NOD) workshops. Ms. G. Cummins (WHC) provided

Mr. Hepner a proposed unit inclusion schedule for Mod C
(Attachment 5), which was prepared approximately three months ago.
The proposed schedule includes a NOD workshop period from 10-15-95
to 8-8-96. Mr. Hepner accepted the schedule, and suggested that
the parties initiate the NOD workshops as soon as possible.




3. PERMIT APPLICATION STATUS

Ms. Cummins stated that the Notice of Intent (NOI) is in the
150-day public review. RL/WHC have received comments from
Ecology, and WHC is incorporating the comments into the Part A
permit application. The revised Part A will be submitted to
Ecology for review following the 150-day public review.

Mr. Hepner inquired about the revised number for trench capacity.
Mr. C. Clark (RL) responded that the new number is 1,414 hectare
meters. Ms. Cummins stated that the revised Part A will reflect
the new numbers, following agreement among RL/WHC and Ecology.
Ms. Cummins noted that the capacity available for mixed waste in
the burial grounds is provided in the process design capacity and
is not based on forecast. Mr. Hepner stated his preference for
the forecast approach to determine trench process design capacity.
Ms. Cummins reiterated RL/WHC's preference to avoid the cost of
revising the Part A yearly because of the changes in waste
receipt. A meeting was scheduled with RL/WHC and Ecology on
July 25, 1995, to discuss the process design capacity for the
Low-Level Burial Grounds and how the new numbers were calculated.

Mr. Hepner asked if RL is preparing a State of Washington
Environmental Policy Act (SEPA) checklist. Mr. Clark pointed out
that the revised trench process design capacity number is not an
expansion of lateral boundaries in the Low-Level Burial Grounds.
Mr. Hepner stated that his SEPA point of contact had indicated the
revised trench process design capacity was sianificant enough to
possibly require a new SEPA checklist.

Ms. Cummins distributed a handout (Attachment 6) pertaining to the
disposal of bulk waste disposal at the mixed waste trenches. This
handout is a copy of the presentation given to Mr. A. Conklin
(Department of Health) in May 1995.

4, RCRA TOPICS

Discussion of 4-9-93 NOD Response Table

Ms. Cummins stated that RL/WHC received a letter from Ecology
addressing the remaining NODs. RL/WHC will provide a response to
Ecology in the near future.

5. GENERAL TOPICS

- Status of Pump and Treat
| Mr. R. Mercer (WHC) provided an update on the pump and treat

operation (Attachment 7). Bechtel Hanford, Inc. (BHI) is ,
continuing with the pump and treat pilot project, and WHC has not
observed any effects in the burial ground wells. Mr. Mercer
reported that BHI is not getting the anticipated production from
the two extraction wells. BHI plans to redevelop the extraction
wells in an effort to raise production; and if redevelopment of



the wells does not raise production, BHI may drill more wells. '
Construction of a pipeline is scheduled to begin in October 1995,
and the official start-up is scheduled for March 1996. BHI plans
to drill four extraction wells, two injection wells, and two
monitoring wells in 1996. If the 1996 well drilliing is
successful, BHI plans to drill the same amount of new wells in
1997.

Past Action Items

Action item 10-27-93:1, schedule a technical issues meeting for
RCRA/CERCLA integration and discussion of pump and treat
evaluations.

WHC is continuing to provide pump and treat information to
Ecology. This action item was left open.

New Action Items

There were no new action items generated during the meeting.

6. SCHEDULE NEXT MEETING

Tentative Date

The next Unit Managers Meeting was scheduled for videoconference
on September 6, 1995.

Proposed Topics

There were no new proposed topics for discussion.




Attachment 3

. Unit Hanagers ‘Meeting A
Léw-Level 31/{»&1 Grovnds

pate:_July 29,1445

Attendance List

Name Organization Phone #
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4\%@‘/ Broman | e | 376- 4976 .
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Action Item

10-27-93:1

10-18-94:1

Attachment 4

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

July 20, 1995
11:00 a.m. - 12:00 p.m.

Action Items

Description

Schedule a technical issues méeting for RCRA/CERCLA
integration and discussion of pump and treat evaluations.

OPEN

RL will provide Ecology (Mr. R. Cordts) a preview of the
engineering change notices (ECNs) on Trench 31 and 34.
ACTION: A. Crowell (RL)

CLOSED



Attachment 5

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

July 20, 1995
11:00 a.m. - 12:00 p.m.

HANFORD FACILITY PERMIT
LOW-LEVEL BURIAL GROUNDS (LLBG)
PROPOSED UNIT INCLUSION SCHEDULE FOR MOD C
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Ettachment 6

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

July 20, 1995
11:00 a.m. - 12:00 p.m.

PRESENTATION ON THE DISPOSAL OF BULK WASTE IN THE LOW-LEVEL BURIAL GROUNDS
FOR THE WASHINGTON STATE DEPARTMENT .OF HEALTH
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Attachment 7

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

July 20, 1995 _
11:00 a.m. - 12:00 p.m.

STATUS OF PUMP AND TREAT .
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515383, 1074 (042032

Départment of Energy

Richiand Operations Office
P.O. Box 550
Richiand, Washington 99352

SEP 1 9 1995

95-SWT-~-568

. Mr. Moses N. Jaraysi

200 Area Unit Supervisor
Nuclear Waste Program

State of Washington
Department of Ecology

1315 West Fourth Avenue
Kennewick, Washington 99336

Mr. Doug R. Sherwood

Hanford Project Manager

U.S. Environmental Protection Agency
Region 10

712 Swift Boulevard, Suite 5
Richiand, Washington 99352

Dear Messrs. Jaraysi and Sherwood:

TRANSMITTAL OF THE HANFORD FACILITY LOW-LEVEL BURIAL GROUNDS CONSTRUCTION
QUALITY ASSURANCE REPORT FOR TRENCH 31

This Tetter transmits a copy of the "Hanford Facility Low-Level Burial Grounds .1L¥5
Construction Quality Assurance Report," (WHC-SD-W025-001, Rev. 0), to the L*D
State of Washington, Department of Ecology and the U. S. Environmental

Protection Agency.

Should you have any questions regarding this.transmittal, please contact
A. K. Crowell, of my staff, on 372-2346, or R. W. wh1tlock of th&"
Westinghouse Hanford Company, on 373-1737.

Sincerely,

Thomas K. Teynor, Director

WPD:AKC Waste Programs Division

Attachment




9513383. 1075

Messrs. Jarasyi and Sherwood . =2
95-SWT-568

cc: Administrative Records, H6-08

R.
D.
W.
N.
R.
S.
M.

Bowman, WHC

Duncan, EPA (w/attach)
Hamilton, Jr., WHC

Hepner, Ecology (w/attach)
Pierce, WHC

Price, WHC

Wilson, Ecology

SEP 19 1995



Attachment 1
LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting (Videoconference)
Federal Building, Room 784B/2704HV Room 213
Richland, Washington
Seattle, Washington

October 4, 1995
2:00 p.m. - 3:00 p.m.

AGENDA

PREVIOUS MEETING MINUTES

. July 20, 1995 Meeting Minutes

PROGRAM STATUS

. Status of Mixed Waste Trench Readiness
PERMIT APPLICATION STATUS
RCRA TOPICS

. Discussion of 4-9-93 NOD Response Table

GENERAL TOPICS
. Status of Pump and Treat (R. Mercer)
. Past Action Items

- 10-27-93:1 Pump and Treat Status
. New Action Items
SCHEDULE NEXT MEETING
. Tentative Date

. Proposed Topics



. A7-722 69042387

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

October 4, 1995
2:00 p.m. - 3:00 p.m.

The undersigned indicate by their signatures that these meeting

minutes reflect the actual occurrences of the above dated Unit
Cl/ffo#&*E "Tlark U't‘ﬂlé;g% RL
i .FCTark, Unit“Manager,

Managers' Meeting.
— Date: //%7 S
Not Present Date:

c
Daniel L. Duncan, RCRA Program Manager, EPA Region 10

, —
Date: Wise
Norman T. Heppér, Unit Manager, Washington State Department of Ecology

Low-Level Burial Grounds, WHC Concurrence

N (',' ﬁn N2 Date: /;//45’

RTthard, .’Piércej’tontractor Representative, WHC
(Represented by Brett M. Barnes, WHC)

Purpose: Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

Attachment 2 - Summary of Discussion and Commitments/Agreements
Attachment 3 - Attendance List

Attachment 4 - Action Items

Attachment 5 - Status of Pump and Treat

<



Attachment 2

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

October 4, 1995
2:00 p.m. - 3:00 p.m.

Summary of Discussion and Commitments/Agreements

1. PREVIOUS MEETING MINUTES

The July 20, 1995 Unit Manager Meeting minutes were approved by
Ecology. The minutes will be sent to Mr. D. Duncan (EPA) for
signature.

2. PROGRAM STATUS
) Status of Mixed Waste Trench Readiness

Mr. D. Pratt (WHC) provided an update on the mixed waste trenches.
A1l of the post start items for Trench 31 have been closed. The
readiness review for Trench 34 was completed, and a letter
notifying DOE-RL that Trench 34 is ready to operate was sent three
weeks ago. The budget currently allows for maintenance only, so
the rainwater is being pumped out of the sumps.

Mr. N. Hepner (Ecology) inquired about the status of bulk material
acceptance at the trenches. Mr. B, Barnes (WHC) stated that the
trenches are capable of accepting bulk material.

3. PERMIT APPLICATION STATUS

Ms. G. Cummins (WHC) reported that a working draft of the Part B
permit application, Revision 1, is in DOE-RL review. The current
draft was revised according to the new Ecology checklist. This
working draft reflects the date that Ecology was authorized to
requlate the dangerous waste portion of mixed waste as identified
in the "Final Authorization of State Hazardous Waste Management
Program; Washington" (52 Federal Register 35556). This
authorizatjon became effective on November 23, 1987. Ms. Cummins
noted that the General Information Volume, which supports the
Part B permit applications, is targeted for transmittal to the
regulators in mid-October 1995.

Mr. Hepner requested that at least one chapter of the Part B
permit application be transmitted to Ecology for review by the
first week of November 1995. Ms. Cummins also reported that a
revised Part A permit application (Revision 8) will be included
with the Part B permit application transmittal. The Part A has
been revised to add tank storage for collected leachate, and the




mixed waste trench design capacity has been revised to 400 hectare
meters,

Mr. Hepner referred to RL/WHC's request for greater than 90-day
storage for the leachate storage tanks, and he asked if the tanks
could hold greater than 90 days of rainfall. Mr. Pratt stated
that each tank holds 10,000 gallons, and the ieachate tank could
fi11 up in a week if there was enough rainfall. Mr. Barnes
pointed out that there is a dedicated tanker truck which is
available to pump out collected leachate and transport it to the
204-AR Waste Unloading Station. Mr. T. McKarns (DOE-RL) noted
that DOE-RL will be transmitting a letter to the regulators
stating that daily inspections on the leachate storage tanks will
be performed during the week; and if there is leachate in the
ta?ks, then inspections will also be performed on the weekends and
holidays.

4. RCRA TOPICS

Discussion of 4-9-93 NOD Response Table

Mr. Barnes stated that a letter responding to Ecology's Notice of
Deficiency (NOD) comments has been transmitted to DOE-RL for their
review and eventual transmittal to Ecology.

5. GENERAL TOPICS

Status of Pump and Treat

Mr. R. Mercer (WHC) provided an update on the pump and treat
operation. Mr. Mercer stated that the treatability study is
ongoing. Bechtel plans to begin drilling another extraction well
in mid-October 1995. Following completion of the extraction well,
Bechtel plans to perform a pump test to evaluate locations for the
11 to 12 extraction welis planned for FY '96.

Past Action Items

Action item 10-27-93:1, schedule a technical issues meeting for
RCRA/CERCLA integration and discussion of pump and treat
evaluations.

WHC is continuing to provide pump and treat information to
Ecology. This action item was left open.

New Action Items
Mr. Hepner requested an action for RL/WHC to provide Ecology a

portion or all of the Part B permit application for review by the
first week of November 1995.



6.

SCHEDULE NEXT MEETING

Tentative Date

The next Unit Managers Meeting was scheduled for November 1, 1995,
It was agreed to hold the first NOD workshop following the Unit
Manager Meeting.

Proposed Topics

Ms. Cummins reported that a RCRA/CERCLA integration meeting was
held yesterday (10-3-95). Resolution of RCRA/CERCLA overlap at
the LLBG for the RCRA groundwater monitoring concerns relative to
the pump and treat was discussed. A status will be provided at
future Unit Manager Meetings.



Attachment 3

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 7848
Richland, Washington

October 4, 1995
2:00 p.m. - 3:00 p.m.

Attendance Lijst

A stenographer is present to take detailed notes on the proceedings of this
meeting. These notes will be used for the sole purpose of preparing Unit
Manager Meeting minutes. After these Unit Manager Meeting minutes are
finalized, the detailed notes will be discarded. If any attendee has
objections with this approach, they should voice these objections at this
time.

Name ' Organization Phone #
Lathy Enot WHd 372-35 96
Reett M. Bacnes WHC 2764 - 2640
Lien Meecer WHC 326 ~ 8545
Mack  Frewc DOE /wpp 373-98¢%
ey 7/‘1[(‘-:"\04(6‘"(' o (CENES ?‘7’&: ~36% 7/
ReogTr Bonsmger o W < 37 ~4E7L,
“ﬁ;}/ e den s TDE 376-£58/
Zecn s (Lamphtl) L HE 378 -4520
" Alliapp Crowell | Ri/wep 072-23Y o

Norn  Hepners Ecoloay 756 -304%,

Dean Pr}f"l’ wHe -/




Action Item

10-27-93:1

09-01-94:1

10-18-94:1

10-04-95:1

Attachment 4

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

October 4, 1995
2:00 p.m, - 3:00 p.m.

Action Items

Description

Schedule a technical issues meeting for RCRA/CERCLA
integration and discussion of pump and treat evaluations.

OPEN

RL/WHC will provide the Yakama Indian Nation a copy of all
the notice of deficiencies (NODs), including a description
of the NODs that have been resolved and the NODs that remain
open.

ACTION: A. Crowell (RL)

CLOSED

RL will provide Ecology (Mr. R. Cordts) a preview of the
engineering change notices (ECNs) on Trench 31 and 34.
ACTION: A. Crowell (RL)

CLOSED

RL/WHC will provide Ecology a portion or all of the Part B
permit application for review by the first week of
November 1995.

OPEN




Attachment &

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
Federal Building, Room 784B
Richland, Washington

October 4, 1995
2:00 p.m. - 3:00 p.m.

STATUS OF PUMP AND TREAT
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Distribution:

L. D. Arnold WHC B2-35
B. M. Barnes WHC T3-04
R. C. Bowman WHC H6-24
B. J. Broomfield WHC T3-04
S. E. Campbell WHC T4-05
R. M. Carosino RL A4-52
C. E. Clark RL A5-15
R. E. Cordts Ecology Lacey
A. K. Crowell RL .- §7-55
G. D. Cummins WHC H6-24
D. L. Duncan EPA HW-106
D. Dunning ODOE

N. P. Emerson WHC T4-03
M. S. French RL - S§7-55
R. J. Giroir WHC T4-05
R. F. Guercia RL S7-55
P. L. Hapke WHC T4-05
G. D. Hendricks GSSC Bl1-42
N. T. Hepner Ecology B5-18
M. N. Jaraysi Ecology B5-18
G. H. Landeen WHC H6-23
S. Leja Ecology B5-18
D. R. Lucas WHC G3-15
P. J. Mackey WHC B3-15
R. D. Pierce WHC 13-04
D. B. Powell WHC T4-03
D. A. Pratt WHC T4-03
S. M. Price WHC H6-23
L. T. St. Georges WHC H6~-20
H. T. Tilden PNL P7-79

ADMINISTRATIVE RECORD: Low-Level Burial Grounds, D-2-9
[Care of EDMC, WHC (H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101, Mail
Stop HW-074

Please send comments on distribution 1ist to G. D., WHC (H6-24),
(509) 372-0743



Distribution:

L. D. Arnold WHC B2-35
B. M. Barnes WHC T3-04
R. C. Bowman WHC H6-24
B. J. Broomfield WHC T3-04
S. E. Campbell WHC T4-05
R. M. Carosino RL A4-52
C. E. Clark: RL A5-15
A. K. Crowell RL S7-55
G. D. Cummins WHC H6-24
N. P. Emerson WHC T4-03
M. S. French RL" S7-55
R. J. Giroir WHC T4-05
R. F. Guercia RL S7-55
P. L. Hapke WHC T4-05
G. D. Hendricks GSSC B1-42
N. T. Hepner Ecology B5-18
S. Leja Ecology B5-18
D. R. Lucas WHC G3-15
P. J. Mackey WHC B3-15
R. D. Pierce WHC T3-04
D. B. Powell WHC T4-03
D. A. Pratt WHC T4-03
S. M. Price WHC H6-23
L. T. St. Georges WHC H6-20
H. 7. Tilden PNL P7-79
RCRA/File WHC H6-24

ADMINISTRATIVE RECORD: Low-Level Burial Grounds, D-2-9
[Care of EDMC, WHC (H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101,
Mail Stop HW-074

* Please send comments on distribution 1ist to JoAnn McCoy, WHC (H6-24),
(509) 372-3596. ‘




LOW-LEVEL BURIAL GROUNDS
Notice of Deficiency Resolution Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

November 1, 1995
3:00 p.m. - 4:00 p.m.

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above Notice of
Deficiency Resolution Meeting.

— Z Date: /24’/5/ A)’

C]]ffo/d E. C]ark Unit,Manager, RL
(Represented by Antheg C. McKarns, DOE-RL)

Date: /& ‘/5
Norman T. Hepne\v/un1t Manager, Washington State Department of Ecology

Low-Level Burial Grounds, WHC Concurrence

@MMAMA_, Date: /Q/A /a5
Richard D/ 'Pierce, Contractor Representative, WHC

(Represented by Brett M. Barnes, WHC)

-

Purpose: Discuss Notice of Deficiency issues

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

»Attachment 2 - Summary of Discussion and Commitments/Agreements
~ Attachment 3 - Attendance List
Attachment 4 - Action Items
Attachment 5 - LLBG Part B Permit Applications Review and Response Chronology
Attachment 6 - White Paper, Regulation of Radioactive Mixed Waste Under the
RCRA
Attachment 7 - LLBG Part B Working Draft Review Distribution List 11/1/95



Attachment 1

LOW-LEVEL BURIAL GROUNDS
Notice of Deficiency Resolution Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

November 1, 1995
3:00 p.m. - 4:00 p.m.

AGENDA

1. INTRODUCTIONS (RL/WHC)
2. BACKGROUND ON LLBG PART B APPLICATION DEVELOPMENT

Fourth NOD Cycle and Remaining Issues

Hanford Facility Permit and General Information Volume
Modification Schedule

New Ecology Checklist

NOD Workshop Schedule

3. NOD WORKSHOP FORMAT DISCUSSION (ECOLOGY/RL/WHC)

. NOD Workshop Approach (chapter-by-chapter resolution and agreement
by WHC/RL/Ecology)

4. IDENTIFICATION OF REMAINING NOD ISSUES (ECOLOGY/RL/WHC)

Waste Acceptance Criteria - Chapter 3
Use of unlined trenches - Chapter 1 (Part A), Chapter 4
Closure plan, schedule, design - Chapter 11
Vadose Zone Monitoring - Chapter 5
Exemption Request and EPP - Chapter 4
- Lead Shielding - Chapter 1 (Part A)

5. ACTION ITEMS (ECOLOGY/RL/WHC)
. New Action Items |

6. SCHEDULE NEXT MEETING (ECOLOGY/RL/WHC)
. Tentative Date

. Proposed Topics




Attachment 2

LOW-LEVEL BURIAL GROUNDS
Notice of Deficiency Resolution Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

November 1, 1995
3:00 p.m. - 4:00 p.m.

Summary of Discussion and Commitments/Agreements

1. INTRODUCTIONS (RL/WHC)
Introductions were made previously at the Unit Managers Meeting.
2. BACKGROUND ON LLBG PART B APPLICATION DEVELOPMENT

Ms. G. Cummins (WHC) discussed background on LLBG Part B
application development. Ms. Cummins said the DOE/RL-88-20, WD-1,
"Hanford Facility Dangerous Waste Permit Application Low-Level
Burial Ground," working draft is in an electronic format. This
draft also follows the revised Ecology Part B checklist issued in
February 1995.

Ms. Cummins handed out the LLBG Part B Permit Applications Review
and Response Chronology (Attachment 5), stating it may be helpful
background information.

The working draft has been reduced from five volumes to one.

This volume reduction was largely due to the ability to cross-
reference to the Hanford Facility Dangerous Waste Permit
Application, General Information volume. In addition, most of the
maps and appendices have already been provided to Ecology.

Ms. S. Price (WHC) agreed to provide a talk on the General
Information volume (DOE/RL-91-28) at the next Ecology permitting
team meeting.

3. NOD WORKSHOP FORMAT DISCUSSION (ECOLOGY/RL/WHC)

Ms. Cummins said Mr. R. Julian (Ecology) has gone through NOD
workshops for the PUREX Tunnels Part B and she suggested that the
LLBG workshop be conducted in the same way. The process involves
sending out a DSI, from DOE to Ecology, with a summary of changes
and chapters to be reviewed for the next workshop. The DSI will
request that comments be identified as 'issue' comments and
'language' comments. For the PUREX Part B, NOD workshop status
notes were provided instead of meeting minutes. Status notes will
be covered as part of the LLBG unit manager meeting.

On resolution of issue comments and language comments, signoff of
the chapter could be completed. One last wrap-up meeting for
signoffs would be held before the Part B goes public.



4. IDENTIFICATION OF REMAINING NOD ISSUES (ECOLOGY/RL/WHC)

The need to resolve the five remaining NOD issues by December 1995
was discussed. A commitment was made by DOE/WHC to forward these
resolutions to Mr. N. Hepner (Ecology) as soon as they are
reviewed internally. A commitment was made by DOE/WHC to expedite
their internal review.

Ms. Cummins handed out a White Paper covering the 1987 date for
regulation of mixed waste under RCRA (Attachment 6). The
participants agreed that this date needs to be discussed by the
DOE and Ecology attorneys to reach an agreement. Mr. A. McKarns
(RL) and Mr. Hepner agreed to forward the White Paper to their
respective Legal departments by 11/30/95 to reach resolution on
the 11/87 date.

-Ms. Cummins stated that the details of the closure plan, Chapter

11, will be discussed at a later date.

Ms. Cummins stated that Chapter 5, Groundwater Monitoring, will

be addressed in the Hanford Facility Permit for the sitewide
approach. A discussion of unit-specific interim status
groundwater monitoring will be included as an appendix in the LLBG
Part B.

Chapter 4, Process Information, will be covered in December 1995.

Regarding Chapter 1 (Part A), Mr. Hepner stated that Ecology's
position is that lead shielding is waste if it is meant for
disposal. Mr. B. Barnes (WHC) suggested that the lead shielding
issue be discussed at a RIPI Council meeting. Mr. Hepner agreed
that is was appropriate to take another look at this issue.

Ms. Cummins handed out a Distribution List for LLBG Part B Working
Draft Review (Attachment 7).

5. ACTION ITEMS (ECOLOGY/RL/WHC)

New Action Items

Ms. S. Price (WHC) agreed to provide a talk to Ecology on the
Hanford Facility Dangerous Waste Permit Application, General
Information volume either November 14, December 6, or December 7,
1995.

DOE/WHC will expedite internal review of the responses to the five
remaining NOD comments and forward these responses to Mr. Hepner
as soon as possible.

Mr. A. McKarns (DOE) and Mr. N. Hepner (Ecology) will forward the
White Paper (Attachment 6) to their respective Legal departments

by 11/30/95.



Ms. S. Price (WHC) will contact Ms. N. Darling (WHC) in regard to
bringing the lead shielding issue before the RIPl Council.
SCHEDULE NEXT MEETING (ECOLOGY/RL/WHC)
. Tentative Date
The next meeting was scheduled for November 15.

. Proposed Topics



Attachment 3

LOK-LEVEL BURIAL GROUNDS
NOD RESOLUTION MEETING
2440 STEVENS CTR., ROOM 2100
RICHLAND, WASHINGTON

November 1, 1995
3:00 p.m. - 4:30 p.m.

Attendance List

A stenographer is present to take detailed notes on the proceed1ngs of this
meeting. These notes will be used for the sole purpose of preparing Unit
Manager Meeting minutes. After these Unit Manager Meeting minutes are
finalized, the detailed.notes will be discarded. If any attendee has

objections with this approach, they should voice these objections at this
time.
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Attachment 4

LOW-LEVEL BURIAL GROUNDS
Notice of Deficiency Resolution Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

November 1, 1995
3:00 p.m. -~ 4:00 p.m.

Action Items

Action Item Description
11-01-95:1 Forward the White Paper to respective Legal departments to

reach resolution on the 11/87 date.
ACTION: Mr. A. McKarns (RL) and Mr. N. Hepner (Ecology).

OPEN

11-01-95:2 Arrange for discussion on lead shielding at the RIPE council
meeting.
OPEN

11-01-95:3 Talk to Ecology about the Hanford Facility Permit and

General Information Volume.
ACTION: Ms. S. Price (WHC)

OPEN



Attachment 5

LOW-LEVEL BURIAL GROUNDS
Notice of Deficiency Resolution Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

November 1, 1995
3:00 p.m. - 4:00 p.m.

LOW-LEVEL BURIAL GROUNDS
PART B PERMIT APPLICATIONS
REVIEW AND RESPONSE CHRONOLOGY



10.

11.

12.

13.

LOW-LEVEL BURIAL GROUNDS
PART B PERMIT APPLICATIONS
REVIEW AND RESPONSE CHRONOLOGY

NOVEMBER 1, 1995
DOE/WHC transmits to Ecology on 12-21-89 Revision 0 of LLBG Part B.

Ecology transmits to DOE/WHC on 3-30-90 partial review comments on.
Revision 0 of LLBG Part B; Ecology states that additional written
comments, in NOD format, will bs submitted within 45 calendar days. No
response date for NODs is cited in the Ecology letter.

Ecology transmits to DOE/WHC on 5-25-90 additional review comment on
Revision ) of LLBG Part B. Ecology requests NOD Response Table be
submitted on 6-30-90 for comments dated 3-30-90 and on 8-23-90 for
comments dated 5-25-90.

DOE/WHC transmits to Ecology on 6-25-90 a request for extension to
submit a combined NOD Response Table to Ecology on 9-25-90.

Ecology responds to request for extension on 6-28-90. Ecology extends
the requested submittal date to 8-25-90 for a combined NOD Response
Table addressing NOD comments dated 3-30-390 and 5-25-90.

DOE/WHC submits to Ecology on 8-23-90 the combined NOD Response Table.

DOE/WHC submits to Ecology on 7-24-90 the 9090 Test Plan for review.
This is the Project w-025, Radioactive Mixed Waste Disposal Facility
Liner/Leachate Compatibility Test Plan.

DOE/WHC submits to Ecology on 7-24-90 Supplement 1. This is the Request
for Exemption from Lined Trench Requirements for Submarine Reactor

Compartments..

DOE/WHC submits to Ecology on 9-20-90 Suppliement 2. This is the Design
Documentation for Mixed Waste Nondragoff Land Disposal Facility (Project
W-025). The 9090 Test Plan was resubmitted as part of the Design
Documentation. DOE/WHC requests that ecology Provide comments on the
Design Documentation by 12-28-90.

. DOE/WHC submits to Ecology on 1-10-91 a request for concurrence that the

SRC disposal packages with residual 1iquids comply with disposal
regulations.

Ecology transmits to DOE/WHC on 4-26-91 the NOD comments on
Supplement 2.

DOE/WHC submits to Ecology on 6-11-91 the Construction Quality Assurance
Plan.

DOE/WHC submits to Ecology on 7-26-91 the second NOD Response Table
addressing 171 NOD comments received from Ecology.




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ecology transmits to DOE/WHC on 2-18-52 the third letter regarding NODs
requesting a response table be submitted to Ecology on or befors

4-30-92.

DOE /WHC submits to Ecology on 4-30-92 the third NOD Response Table |
addressing the 179 NOD comments received from Ecology. Revisions to
table are submitted to Ecology 10-27-52.

DOE/WHC submits to Ecology on 1-7-93 the Engineered Performance Plan and
requests a temporary exemption regarding Suppiement 1 Rev. 1. (Reguest
for Exemption from Lined Trench Requirements and from Land Disposal
Restrictions for Residual Liquid at 218-E-12B Burial Ground Tranch 94).

Ecology transmits to DOE/WHC on 1-8-93 the fourth letter regarding NODs
addressing 47 unresolved comments and requesting a response table be
submitted to Ecology 4-9-83.

DOE/WHC submits to Ecology on 4-7-93 the Response Action Plan for the
and the Quality Assurance Program Plan for the Mixed Waste Trench

(Project W-025).

DOE/WHC submits to Ecology on 4-9-93 the fourth NOD Response Table
addressing Ecology's 47 comments that remain unresolved out of the
original 389 comments.

Ecology transmits to DOE/WHC on 9-2-93 a response to Engineered
Performance Plan (EPP) transmittal and temporary exemption rsquest
letter from DOE/WHC dated 1-7-93. Ecology determined that the EPP will
fu1fi1l their request for a demonstration project to verify the adequacy
of the SRC disposal alternative. Also, because Trench 94 is an interim
status unit, the alternative landfill design described in Supplement 1
can be used until the design is approved or disapproved in the final
permit. Ecology states the exemption will 1ikely be granted when the
Low-Level Burial Grounds are incorporated into the Hanford Facility
Dangerous Waste Permit. However, this will require Ecology's review of
the EPP details and a public comment period.

Ecology defers resolution of remaining NOD comments at 10-27-93 Unit
Manager's Meeting (UMM) until the Hanford Facility Permit has at least
gone through the public comment period due to LLBG related site-wide
issues. The UMMs are discontinued until the Hanford Facility Permit
issues are resolved. The UMMs resume 9-1-94. '

The Hanford Facility Permit is finalized 8-1-94 and becomes effective
9-1-94. Negotiations with Ecology regarding when the LLBG permit will
be incorporated into the Hanford Facility Permit are compieted 1-18-95.
It is determined that the LLBG will be incorporated into Modification C
which becomes effective 7-1-97. An advanced copy of the revised Part B
permit application is due to Ecology on 10-1-96.

DOE/WHC submits to Ec61ogy on 1-5-95 the As-built drawings for the Mixed
Waste Trenches 31 and 34. A formal transmittal of the As-built drawings
and Construction Quality Assurance (C3A) «eport is submitted to Ecology

on 3-28-95.



'24.  DOE/WHC submits to Ecology on 7-19-85 a revision of the Response Action
Plan to include project W-025 trench 34.



Attachment 6

LOW-LEVEL BURIAL GROUNDS
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WHITE PAPER

REGULATION OF RADIOACTIVE MIXED WASTE UNDER THE RCRA



REGULATION OF RADICACTIVE MIXEZD WASTE UNDER TEE RCRA
SUMMARY

The EPA has stated that radiocactive mixed waste (RMW) disposal that occurred before the
effective date of RCRA applicability for the waste is not subject to the provisions for
treatment, stcrage, or disposal under the RCRA. However, the EPA also indicates that such
disposed of wastes would qualify as solid waste, and therefore would be subject to all
applicable provisions of the RCRA corrective action program. The Hanford Facility Permit

-

and the Tri-Party Agreement address cerrective action regquirements for HanIcri.

The State of Washington received authority to regulate =W zs ¢I Ncverbser 23, 1587. RMW

that is "actively managed" (i.e., treated, stored or disposeq) cn or aitzr November 23,

1987 must be managed in accordance with the Subtitle C provisions for hazardous wastes.
>

RMW (or suspect RMW} that had been disposed of in Washington prior to November 23, 13987
that is exhumed must be designated pursuant to WAC 173-303 and if dangerous, must be
managed pursuant to WAC 173-303. If process knowledge or testing indicates that retrieved

wastes exhibit any characteristics/criteria Zcor designation as dangerous waste, then the
waste must be designated as dangerous or as radicactive mixed waste and managed in
accordance with the generator standards of WAC 173-303-200 or transported to a treatment,
storage, and/or disposal unit that can provide for proper management pursuant to WAC
173-303.

BACKGROUND

Historically, there has been considerable confusion regarding the scope of the Resource
Conservation and Recovery Act (RCRA), particularly with respect to the regulation of
radicactive materials that are also regulated under the Atomic Energy Act. Congress, in
originally passing the RCRA, specifically excluded source, special nuclear, and byproduct
material as defined by the Atomic Energy Act [RCRA, Section 1004(27)]. However, the DOE
did not provide definitive clarification concerning the scope of the byproduct exclusion
until May 1, 1987, when the so-called "byproduct rule" was issued.

On July 3, 1986, the U.S. Environmental Protection Agency (EPA) published notice (51 FR
24504) that radiocactive mixed wastes are to be part of authorized State programs. In that
nctice, the EPA required states to demonstrate authority to regulate the hazardous
component of mixed waste as a condition for obtaining/maintaining authorization to
administer and enforce a hazardous waste program pursuant to Subtitle C of the Resource
Conservation and Recovery Act (RCRA). Additionally, the EPA maintained that, as of July
3, 1986, "currently authorized State programs do not apply to radiocactive mixed wastes."
In making this statement, the EPA indicated that they had now determined that “wastes
containing both hazardous waste and radicactive waste are subject to the RCRA
regulations." As a result, the July 3, 1986 notice required states with authorized
programs to revise their programs and apply for authorization for the hazardous components
of radioactive mixed wastes.

The State of Washington had an authorized hazardous waste program at the time of the above
notice and did subsequently obtain authorization to regulate the hazardous components of
radicactive mixed wastes. On September 23, 1988, the EPA issued a clarification notice
(53 FR 37045) that addressed the need for facilities which treat, store, or dispose of
radiocactive mixed waste to obtain interim status pursuant Subtitle C of the RCRA. In that
notice the EPA stated,

"Some facilities in States with base program authorization as of July 3, 1986 may
already have interim status under RCRA because they handle other RCRA hazardous wastes.
These facilities should submit a revised Part A permit application reflecting their
radicactive mixed waste activities within six months of the State's receipt of
authorization for radicactive mixed waste."




The Hanford Facility Parc A permit applicaticn 15 MEINTRINEA LO &luisss c-- w@ozte—-d
waste treatment, storage, and disposal activitiles, including activities involving the
management of radiocactive mixed wastes.

The EPA has previously addressed tne issue of active management of waste that had been
disposed of prior to the effective date of regulations that would otherwise be applicable
to the waste. In issuing the First Third rule for the LDRs, the EZPA responded to
challenges concerning the EPA'S interpretation of their own rules. In that rule, the ZPA
made the following remarks:

"aA few commenters disputed the Agency's reading that hazardous waste listings are
retroactive; that is, all wastes meeting the listing description ars hazardous regardless
of when they were disposed. EPA believes this point to be nearly self-evident: a waste
either does or does not match a listing description. The time at which a waste was
disposed does not affect what that waste is. Spent solvent still bottoms disposed of in
1979 (before Agency action listing these wastes &s hazordous) arz 27 mush spent solvent
still bottoms as those dispesed in 1981 {after the listing took eif ) ...EPL believes
therefore that the hazardous waste listing can be retroactive. Thus, wastes derived from
treating, storing, or disposing of these wastes likewise are hazardous, as are mixtures. of
these wastes and other solid wastes. For land disposal restrictions purposes, this means
that these residues could become subject to the land disposal restrictions for the listed
waste from which they derive if they are managed actively after the effactive date of the
land disposal prohibition for the underlying waste.”

M U0

N

In the above, the EPA takes the position that hazardous waste can be derived from the
disposal of waste, irrespective of the date of disposal in relation to the effective date
of regulation. The EPA believes that hazardous waste is thus nderived-from waste" if it
is actively managed. In the case of hazardous waste disposed of prior to the effective
date of regulation, retrieval of the waste would require proper designation and subsequent

management pursuant to the land dispecsal restrictions prior to re-disposal.

Tn the debris final rule, the EPA again addresses the issue ci active management,
stating:

1Once debris becomes a solid waste by virtue of being discarded...it is not
necessarily subject to the treatment standards. For example, contaminated debris that is
not actively managed after the effective date of the prohibitions (i.e., the effective
date of the LDRs for the hazardous waste contaminating the debris) would not be subject to
the standards...Cn the other hand, debris which is contaminated with hazardous waste
disposed before the hazardous waste listing effective date and which is actively managed
is subject to the prohibitions and so would have to be treated to satisfy the treatment
standards promulgated today pefore the debris could be land disposed {assuming disposal
will not occur in a no-migration unit) . "

r -
Again, the EPA indicates that active management will trigger the RCRA requirements Ior
wastes discarded prior.to the applicable effective date.

Some radiocactive wastes have been disposed of prior to the date that the State of
Washington was granted mixed waste authority. Such wastes, if also hazardous, would not
considered to be actively managed under the RCRA unless exhumed.
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LLBG Part B Working Draft Review
Distribution List 11/1/95
Ecology - Norm Hepner*

EPA - Dave Barths
RL

Allison Crowell - Programs *.

Cliff Clark - EAP * (2 copies)

Mike Ciminera/Gerry Hendricks - MACTEC *
Roger Gordon - Programs, PSNS

Mark French - Programs, PSNS *

Rudy Guercia - Programs *

Tony McKarns - EAP*

WHC - Solid Waste Disposal - Bill Hamilton, Mgr. Level 2

Generator Waste Acceptance Services - Rick Pierce, Mgr. Level 3

Brett Barnes *
Acceptance Services - Cindy Girres, Mgr. Level 4

Solid Waste Management - Paul Hapke, Mgr. Level 3; Sarah Campbell, ECO

SWM Operations - Paul Krane, Mgr. Level 4
Don Pyzel *
SWM Facility Engineering - Dean Powell, Mgr. Level 4 *
Dean Pratt *
Roger Whitlock*
SWM - Bob Giroir, Mgr. Level 4
SWM Training and Special Disposal Operations- Norm Emerson, Mgr. Level 4
' Ron Mangum *
Stuart Arnold
Ron Robbins (training)*
SWM Ops Support and Work Control - Russ Reddinger, Mgr. Level 4
Sarah Campbell *
Restoration and Upgrade Programs - Dale Mckenney, Mgr. Level 3

Solid Waste Programs - Jeff Riddelle, Mgr. Level 4

Restoration Projects - Tim Erickson, Mgr. Level 4

Solid Waste Systems Engr. -.Ken Hladek, Mgr. Level 4
RCRA Permitting - Sue Price - Mgr. Level 3 *

RCRA Unit Permits - Roger Bowman

Joel Williams, Jr.
Gloria Cummins *

*NOD Workshop Participant
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Distribution:

L. D. Arnold WHC B2-35*
B. M. Barnes WHC T3-04

R. C. Bowman WHC He-24*
B. J. Broomfield WHC T3-04*
S. E. Campbell WHC T4-05*
R. M. Carosino RL A4-52*
C. E. Clark RL A5-15

A. K. Crowell RL S7-55

G. D. Cummins WHC H6-24

N. P. Emerson WHC T4-03*
M. S. French RL S§7-55*
R. J. Giroir WHC T4-05*
R. F. Guercia RL S7-55*
P. L. Hapke WHC T4-05*
G. D. Hendricks  GSSC B1-42*
N. T. Hepner Ecology B5-18

S. Leja Ecology B5-18*
D. R. Lucas WHC G3-15*
P. J. Mackey WHC B3-15

A. C. McKarns RL A5-15

R. D. Pierce WHC T3-04*
D. B. Powell WHC T4-03*
D. A. Pratt WHC T4-03*
S. M. Price WHC H6-23*
L. T. St. Georges WHC H6-20*
H. 7. Tilden PNL P7-79

RCRA File WHC H6-24

*cc:Mail

ADMINISTRATIVE RECORD: Low-Level Burial Grounds, D-2-9 [Care of EDMC,
WHC (H6-08)] ’

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101,
Mail Stop HW-070 Records Center

Please send comments on distribution 1ist to Gloria Cummins, WHC (H6-24),
(509) 372-2484.




LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

December 6, 1995
2:00 p.m. ~ 4:00 p.m.

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above dated Unit

Managers Meeting.
A?2¢¢i222:::::::::f4§§§7 //////////
' K Date:  //23/7¢C
7 /7

Clifford E. CYark, Uhit Manager, RL
(Represen by Anthopy/C. McKarns, DOE-RL)

Date: / /é;{/

Norman T. Hﬁfi:z;/ﬂnit Méﬁager, Washington State Depaftmefit of Ecology

Low-Level Burial Grounds, WHC Concurrence

W.M ___ Date:_ / /6/76
Richard D. Pierce, Contractor Representative, WHC / //

(Represented by Brett M. Barnes, WHC)

Purpose: Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

Attachment 2
Attachment 3
Attachment 4
Attachment 5

1

Summary of Discussion and Commitments/Agreements
Attendance List

Action Items

Draft Responses to 5 remaining NODs



Attachment 1

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

December 6, 1995
2:00 p.m. - 4:00 p.m.

AGENDA

PREVIOUS MEETING MINUTES

November 1, 1995, Meeting Minutes

PROGRAM STATUS

Pump and Treat Status (R. Mercer - WHC)

PERMIT APPLICATION STATUS

Part B NOD Workshop Schedule (G. Cummins - WHC)

RCRA TOPICS - NOD WORKSHOP

NOD Five Remaining Issues Response Letter

Chapter 1 - Draft LLBG Part A Rev. 8

GENERAL TOPICS

Past Action Items
UMM Meeting:
- 10-27-93:1 Pump and Treat Status (RL/WHC)

- 11-1-95:1 Schedule a technical meeting to discuss
Response Action Plan engineering technology (RL/WHC)

- 11-1-95:2 Provide a letter approving Response
Action Plan (Ecology)

NOD Resolution Meeting:

- 11-1-95:1 Forward White Paper on 11/87 date to
respective legal departments for resolution
(RL/WHC/Ecology)

- 11-1-95:2 Arrange for discussion on lead shielding
at the RIPI Council meeting (RL/WHC) ‘



- 11-1-95:3 Provide Hanford Facility Permit General
Information Volume Presentation to Ecology (RL/WHC)

o New Action Items
6. SCHEDULE NEXT MEETING
. Tentative Date

. Proposed Topics



Attachment 2

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

December 6, 1995
2:00 p.m. - 4:00 p.m.

Summary of Discussion and Commitments/Agreements

PREVIOUS MEETING MINUTES

The November 1, 1995, Unit Managers Meeting minutes and the Notice
of Deficiency meeting minutes were approved.

PROGRAM STATUS
. Pump and Treat Status

Mr. R. Mercer (WHC) gave an update on the status as follows: The
new extraction well was completed. Aquifer testing will start in
two weeks. A numerical model for the 200 West Area was just
completed and an 18-foot mound may develop at the extraction well.
The demonstration project is continuing. Bechtel Hanford is
drilling a new injection well.

PERMIT APPLICATION STATUS
. Part B Notice of Deficiency (NOD) Workshop Schedule

Ms. G. Cummins (WHC) stated the NOD Workshops are a couple weeks
behind. A workshop was scheduled for December 19, 1995, to review
Chapters 2 and 7 and unresolved Part A (Chapter 1) issues.

RCRA TOPICS ~ NOD WORKSHOP
. NOD Five Remaining Issues Response Letter

Ms. A. Crowell (RL) provided Ecology with the "Draft Responses to
5 remaining NODs" (Attachment 5). Ms. Cummins instructed
attendees to review it in preparation for the next meeting.

. Chapter 1 - Draft LLBG Part A Rev. 8.

Mr. N. Hepner (Ecology) had questions regarding the Draft Part A.
He questioned the design capacity increase. Ms. Crowell

. identified the maps and calculations used for the capacity which
helped to clarify the increase.

Mr. Hepner was concerned the Teachate storage design capacity was
not large enough. He indicated WHC should not have to pump



24 hours a day. Mr. K. Johnson (WHC) and Mr. D. Pratt (WHC)
agreed to review what is presently available and calculate what
additional tank storage would be needed. The revised leachate
storage tank capacity will be provided at the December 19th
workshop.

Mr. Hepner made reference to the quaTifying codes for F039. The
language in the LLBG Part A states that only F001 through FO05

will be used. Ms. Crowell said the delisting petition for the 200

Area Effluent Treatment Facility would probably not be amended.
She added that the fiscal year work plan has a task of looking at
alternate ways to handle leachate, and should be completed by
March. Ms. Crowell stated there is a problem with restrictions on
where leachate can be sent. Mr. B. Barnes (WHC) said a sentence
would have to be deleted from the Part A to solve this problem.

It was agreed that the language would be reworded to allow more
freedom to add other listed waste numbers (e.g., "U," "P," and
other "F").

Mr. Hepner asked if covers were being installed over the leachate
storage tanks. Messrs. Johnson and Pratt informed Mr. Hepner that
the tanks were being covered, and that they had received the

necessary approvals from the Fire Department, the hygienists, etc.

A copy of the Part A reflecting these proposed modifications will
be made available at the December 19th workshop for discussion,
along with Chapters 2 and 7.

5. GENERAL TOPICS

Past Action Items
UMM Meeting:

Action item 10-27-93:1, Ms. Cummins asked if an update on pump and
treat status is still helpful at the Unit Manager Meetings. It
was decided the action item would be closed and an item on
gro:ndwater monitoring status would be added to the agenda as
needed.

Aétion item 11-1-95:1, On scheduling a technical meeting to
discuss Response Action Plan engineering technology, a discussion
is planned for December 19, 1995.

Action item 11-1-95:2, a draft Tetter approving Response Action
Plan will be complete after December 19, 1995.

NOD Resolution Meeting:

Action item 11-1-95:1, the White Paper on the November 23, 1987
date for regulatory authority of mixed waste was delivered to the
respective legal departments. Ms. Cummins proposed this action be
closed, but Mr. Hepner stated that by December 19th, Ecology legal
department will provide their input.



Action item 11-1-95:2, Ms. Cummins stated that Mr. R. Bowman (WHC)
had started work on informing the RIPI Council of the lead
shielding issue.

Action item 11-1-95:3, Ms. Cummins stated that 12 working draft
copies were sent to Ecology on November 28, 1995. This action
item is closed--no plan to do a presentation.

New Action Items

Look at the amount of storage tarks currently being used and
calculate what would be realistically needed.

Revise the Part A to be discussed at the December 19th workshop.

6. SCHEDULE NEXT MEETING

Tentative Date

A workshop was scheduled for December 19, 1995, at 7:30 a.m. The
next Unit Managers Meeting was scheduled for January 16, 1996.

Proposed Topics

Proposed topics for discussion include: (1) closeout of Chapters
1, 2, and 7; (2) action leakage rate, and (3) provide comments on
draft Mod letter.
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LOW-LEVEL BURIAL GROUNDS
UNIT MANAGERS MEETING
2440 STEVENS CTR., ROOM 2100
RICHLAND, WASHINGTON

December 6, 1995
2:00 p.m. - 4:00 p.m.

Attendance List

Name Organization Phone #
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UMM Meeting:

Action Item

10-27-93:1

11-01-95:1

11-01-95:2

NOD Meeting:

11-01-95:1

11-01-95:2

11-01-95:3

Attachment 4

LOW-LEVEL BURIAL GROUNDS
Unit Kanagers Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

December 6, 1995
2:00 p.m. ~ 4:00 p.m.

Action Items

Description

Schedule a technical issues meeting for RCRA/CERCLA
integration and discussion of pump and treat evaluations.

CLOSED

RL/WHC will schedule a technical meeting to discuss the
Response Action Plan engineering technology within the next
month.

OPEN

Ecology will write a letter approving the Response Action
Plan

OPEN

Forward White Paper on 11/87 date to respective Tlegal
departments for resolution.

OPEN

Arrange for discussion on lead shielding at the RIPI council
meeting.

OPEN

Provide Hanford Facility Permit General Information Volume
Presentation to Ecology.

CLOSED



Attachment 5

LOW-LEVEL BURIAL GROUNDS
Unit Managers Meeting
2440 Stevens Ctr., Room 2100
Richland, Washington

December 6, 1995
2:00 p.m. - 4:00 p.m.

DRAFT RESPONSES TO 5 REMAINIKG KODs




DRAFT Responses to 5 remaining NODs.

Waste Acceptance Criteria -- In the response to Notice of Deficiency
(NOD) #14, Ecology was informed that there is a new, state-of-the-art
portable high energy radiography unit which was to be tested early in
1994 for its capability to detect liquids in lead-shielded waste
packages. A report and current status of this technology should be
provided. Additionally, provide an estimate of the number of packages
containing lead as shielding and the percentage of these packages that
will be assessed for presence of liquids.

Although NOD #14 was originally limited to detecting Tiquids that may
jnadvertently get into the trenches, it is applicable to all packages.
In the Hanford RCRA Permit, we are requiring the 305-B and 616 Storage
Units to perform limited waste verification on 5% of shipments generated
on-site. (See Conditions III.1.B.f., III.1.B.n., III.2.B.d., and
I1I.2.B.f.). It is proposed that on-site waste received at the LLBG
also be subject to 5 % verification, and that off-site waste be subject
to 10 % verification. It is also proposed that the Submarine Reactor
Compartments (SRCs) be exempt from physical verification at the Hanford
Site since the U.S. Department of Energy (DOE) performs verification at
the storage units.

RL Response to #1:

y The portable high energy radiography unit which was utilized by an
WHC subcontractor to support Tank Farms Backlog Waste designation
preformed well. Current plans are to equip the Waste Receiving and
Processing (WRAP) Module 1, when operational, with two radiography
technologies (linear array and real time) that will be used in waste
verification for both low-level and mixed waste. The linear array
provides a full-length image of a drum and the real time provides a
22.86 centimeter (9 inch) closeup view of any suspect items or areas
within the drum. The box system in WRAP Module 1 only has real time
radiography. The extent to which either of these systems can penetrate
lead shielding depends on thickness, but in general lead shielding
prevents quality radiographic review.

y An estimate of the number of packages that contain lead as shielding
is difficult to provide as shielding is incorporated into the packaging
on an as needed basis. The vast majority of RCRA regulated waste
received for disposal at the LLBG which contain lead as shielding will
be in the form of Naval vessel reactor compartments or SRCs. The second
major grouping of lead shielded waste is non-RCRA radioactive waste only
(i.e. Tow level). The final grouping of waste containing lead as
shielding is RCRA regulated mixed waste. This is anticipated to be a
very small percentage (less than 1% by weight) of the total waste which
contains lead as shielding.

In responding to Ecology’s request for a percentage of lead shielded
containers that will be assessed for the presence of liquids, this also
is difficult number to provide, however waste acceptance criteria is in
place (WHC-EP-0063) which clearly states that containers with free



Tiquids are not acceptable for disposal in the LLBGs. Verification of
these containers will be governed by waste acceptance criteria and
verification requirements as well as ALARA considerations.

y Ecology notes in their letter that it is proposed that on-site waste
receipts be subject to a 5% verification requirement while off-site
receipts are proposed to be subject to 10% verification. It should be
noted that Washington State Dangerous Waste Regulations (WAC 173-303) do
not specify specific waste verification requirements, but rather require
the owner/operator to confirm his knowledge about a dangerous waste...to
insure that the waste is managed properly. Currently, RL is fulfilling
this requirement by performing waste verification on 5% for the waste
packages received at the Low-Level Burial Grounds. The waste
verification program is described in WHC-IP-1159, Verification Program
Manual for Solid Waste Disposal Facilities. Based on waste projections
for FY 1996, approximately 200 waste packages will be undergo NDE at
TRUSAF and 10 packages will be opened at T Plant. Where ALARA is a
concern, verification might be accomplished at the point of generation.

The proposed off-site 10% verification requirements does not appear to
be regulatorily based. DOE is interested in Ecology’s regulatory basis
for this proposal, as well as Ecology’s cost benefit analysis and
evaluation of furthering the protection of the environment. DOE is
willing to discuss any proposal that makes sense and improves the
utilization of tax payer funding.

Use of Unlined Trenches -- There is a need to discuss the continued use
of the unlined trenches in the LLBG for mixed waste disposal. DOE has
used unlined trenches to dispose of mixed waste consistent with a
January 26, 1988, strategy letter (see Appendix 4D of LLBG Permit
Application). However, since that letter, more options have become
available for mixed waste storage and disposal such as the lined LLBG
trenches, grout vaults, and the Central Waste Complex.

Furthermore, DOE is assessing other disposal needs and options through a
"Direct Disposal Options" team. Ecology proposes that the 1988 strategy
be revised to reflect the approved final product of the Direct Disposal
Options team. Since an agreed plan for using unlined trenches will
probably not be attained by October 1995, we propose that the text of
the permit application be modified to state that the use of unlined
trenches will be based upon the strategy in Appendix 4D. This will
allow an extra year to resolve this issue as a new strategy can be
inserted into Appendix 4D just prior to DOE resubmitting the application
in October 1996.

The following issues were raised through previous NODs and should be
considered in developing the new strategy:

Quantities and descriptions of mixed waste packages currently disposed
in the trenches, '

Intent and need for using existing remote handled mixed waste trenches,
and

Need for liner and leachate collection systems.




In the past, Ecology has stated that a single Tiner and leachate
collection for "drag off" and other existing trenches be used for mixed
waste disposal after permitting (Federal Register 50, page 28708, column
3). Ecology understands that only one existing "drag-off" trench has
previously accepted mixed waste (trench 9 of 218-E-10). Additionally,
Fcology also requested that DOE identify which trenches received mixed
waste after November 23, 1987. Ecology now propeses that we not attempt
to establish the date of waste placement for each trench, but instead,
focus on if, when, and how we will allow the continued use of unlined
trenches. (Based on NOD Comments 1, 15, 16, and 122). The strategy
developed will be the key element in addressing these questions.

RL Response:

DOE-RL has revised its projected future need for RCRA mixed waste
disposal, and as such has decided to pursue final status RCRA permitting
on only 3 of the available 8 burial grounds. None of the 5 burial
grounds for which final status permitting is no longer sought have
received RCRA regulated waste since the November 23, 1987 date referred
to by Ecology.

In this revised strategy, DOE anticipates all disposal of RCRA regulated
waste will be in fully compliant, lined trenches. If unique
circumstances arise in which the placement of a RCRA regulated waste
into an unlined trench made sense and was protective of human health and
the environment, DOE will consult with Ecology and seek approval prior
to any such disposal.

A draft LLBG disposal strategy letter currently is attached and will
formally transmitted to Ecology prior to the January 1996 NOD workshop.

Vadose Zone Monitoring -- A vadose zone monitoring program should be
included in the permit application. WAC 173-303-645 (9) (1) (i)
specifies evaluating the existence of waste constituents in the
unsaturated zone beneath the waste management area. The appropriate
approach includes characterizing the unsaturated zone, then modeling the
migration of identified constituents (Based on NOD Comment 179).

We anticipate that a vadose zone monitoring plan could not be prepared
by October 1995. Therefore, we recommend that our discussions focus on
the need, both regulatorily and technically, for such a plan. If
Ecology determines such a need exists, the application need only state
that a vadose zone monitoring plan be developed and commit to a
compliance schedule for developing and implementing such a plan.

RL Response to #3:

DOE is willing to discuss any proposal that makes sense and improves the
utilization of tax payer funding. However, where proposals are not
regulatorily based, there needs to be clear evidence as to the benefit.
As there are no regulatory drivers for vadose zone menitoring and the
three burial grounds identified in the Part B Permit Application all
have a RCRA-compliant groundwater monitoring systems, some additonal
benefit needs to be available for this to "make sense”.




Currently DOE is engaged in a restructuring of the ovarall Hanford Site
Groundwater Monitoring approach and integration between RCRA/CERCLA
monitoring programs. This restructuring is certain to impact the LLBG
and any detailed discussion on LLBG groundwater or vadose zone
monitoring prior to this groups development of a path forward would be
premature and counterproductive. Additionally, RL is working with
Ecology in regards to integration of 200-ZP-1 Pump and Treat Activities
and RCRA monitoring at the 218-W-4C Burial Ground.

Trench Closure Timing, Design, and Integration -- Ecology is primarily
concerned that there is unnecessary delay in covering unlined trenches
containing mixed waste until DOE fills unused porticns of unlinad
trenches with radioactive wastes. Closure schedule, interim covers,
order of filling trenches, covering units with unfilled trenches,
delaying covering because of waste retrieval needs, difficulty in
covering because of overlap onto existing structures, etc., need to be
fully identified, examined and finalized where possible for the permit
application.

We propose that DOE funding be aimed at expediting the covering of
unlined trenches. Additionally, a thorough review should be completed
of the filling sequence to assess the possibility of eliminating non-
mixed waste areas from the application by altering the trench filling
sequence (Based on NOD Comments 210 and 225). It is anticipated that
some of these issues can be resolved by October 1995.

RL Response to #4:

RL recognizes the concerns raised in this issue. There are some
factors, however, that sufficiently mitigate Ecology’s concerns. As you
know, the LLBG are located in a semi-arid environment. The region’s
negative evapotranspiration rate reduces the potential of liquids from
seeping into the soil. Additionally, no releases from the LLBG to the
environment have been detected since completion of the RCRA-compliant
ground water monitoring system seven years ago. Furthermore, temporary
closure would provide no greater protection to human health and the
environment than the management practices currently in place, and are a
. costly interim measure.

Consequently, RL intends to close the burial grounds upon completion of
the following activities:

y Retrievable TRU waste would be removed

y Trenches containing removed TRU would be refilled with LLW

y The burial ground would be filled to capacity

y An assessment would be conducted to determine if closure of the

burial ground will impact operable units, buildings, or other
structures and their operation



y Closure caps or other approved closure technologies would be

evaluated to assure adequate protection to human health and the
environment per unit cost.

. Coordination with the closure of the inactive burial
grounds.

Submarine Reactor Compartment (SRC) Performance Plan -- Ecology will be
meeting with the DOE and U.S. Navy to discuss the need for the SRC
Performance Plan. At this time, the SRC Performance Plan should be
finalized. Ecology proposes exploring alternative actions (e.g. interim
cover, etc) in lieu of a performance demonstration. It is expected that
this issue can be resolved with DOE prior to October 1995, for
incorporation into the application.

Additionally, Ecology maintains that the liner exemption request for the
SRC trench should be a part of the application and not a "supplement” to
the application. Approval of the liner exemption request would then be
obtained concurrently with permit issuance. This issue can be resolved
prior to October 1995.

RL response to be provided in the formal submittal.
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Mr. Doug R. Sherwood

Hanford Project Manager

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:

STRATEGY LETTER FOR THE DISPOSAL OF MIXED WASTE IN THE LOW-LEVEL BURIAL
GROUNDS

In response to a letter from Mr. N.- T. Hepner, State of Washington
Department of Ecology (Ecolegy), to Mr. C. E. Clark, U.S. Department of
Energy, Richland Operations Office (RL), "Five Remaining LLBG Notices af
Deficiency," dated June 1, 1995, requested that RL develop a disposal
strategy for mixed waste disposal in unlined trenches of the Low-Level
Burial Grounds (LLBG). A disposal strategy is included with this
correspondence. This disposal strategy supersedes a previous disposal
strategy letter from Mr. R. D. Izatt, RL, and Mr. R. E. Lerch, Westinghouse
Hanford Company (WHC), to Mr. R. S. Stanley, Ecology, and Mr. J. 0'Hara,
U.S. Environmental Protection Agency, "Hanford Solid Radicactive Mixed Waste
Storage Facility Strategy," dated January 26, 1388.

The LLBG are identified as a landfill, divided into eight burial grounds.
Six burial grounds are Jocated in the 200 West Area and two burial grounds
are located in the 200 East Area. In 1988, the Hanford Facility had
extremely limited Resource Conservation and Recovery Act (RCRA) storage or
minimum technical standard (MTS) facilities for mixed waste disposal. The
January 26, 1988, letter provided the Hanford Facility with operating
flexibility to safely handle mixed waste. Today, the LLBG include RCRA
compliant double-lined trenches with leachate collection and removal systems
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Messrs. Sherwood and Wilson -2-

that meet or exceed the Title 40, Code of Fzderal Regulations (CFR),

Part 264 MTS, and unlined trenches of various sizes and depths for
radioactive only waste. All mixed waste destined for disposal in lined
trenches will meet land disposal restriction requirements in Title 40, CFR,
Part 268. In short, the operation of “ined and unlinad trenches will be in
compliance with the Title 40, CFR and the Washington Administrative

Code 173-303 requlations.

Should you have any questions regarding the LLBG dispesal strategy, please
contact Mr. R. F. Guercia, RL, on (509) 376-5494 or Mr. c. E. Clark, RL, on
(503) 376-9333. -

Sincerely,

Thomas K. Teynor, Directar
Waste Program Division

Enclosura:
Disposal Strategy for Unlined
Trenches of the LLBG

cc w/encl:
R. Bowman, WHC

D. Duncan, EPA

W. Hamilton, Jr., WHC

N. Hepner, Ecology

M. Jaraysi, Ecology

R. Jim, YIN

D. Lundstrom, Ecology

R. Pierce, WHC

D. Powaukee, NPT

S. Price, WHC

J. Wilkinson, CTUIR
Administrative Records, H6-08
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Department of Energy

Richland Operations Office N
P.0O. Box 550 ' -
Richland, Washington 99352 '

NOV 0 7 1995

96-SWT-333

Mr. Moses N. Jaraysi

200 Area Unit Supervisor

Nuclear Waste Program

State of Washington

Department of Ecology

1315 West Fourth Avenue
Kennewick, Washington 99336-6018

Mr. Joseph J. Witczak

Unit Supervisor

Regulatory and Technical Support
State of Washington

Department of Ecology

P.0. Box 47600

Olympia, Washington 98505-7600

Dear Messrs. Jaraysi and Witczak:

A FINAL REPORT: LABORATORY TESTING OF GEOMEMBRANE FOR WASTE CONTAINMENT
ENVIRONMENTAL PROTECTION AGENCY METHOD 9090

Enclosed is the final report titled "Laboratory Testing of Geomembrane for
Waste Containment EPA Method 9090" and Engineering Data Transmittal. This
report was prepared to assist the State of Washington, Department of Ecology
(Ecology) with the Resource Conservation and Recovery Act permitting efforts
for the Low-Level Burial Grounds, located in the 200 East and 200 West Areas
of the Hanford Facility. In addition, a supporting document entitled,
WHC-SD-WM-TI-714, "High-Density Polyethylene Liner Chemical Compatibility for
Radioactive Mixed Waste Trenches, Revision 0," provides a list of compatible
and incompatible chemicals and a compilation of various available literature
regarding chemical compatibility of high-density polyethylene liners.

0045914
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Messrs. Jaraysi and Witczak -2~
96~-SWT-333

Should you have any questions regarding the final report, please contact
Cliff Clark, RL on (509) 376-9333, or William Adair, FDH on (509) 376-0428.

incerely,

£ Roarsson

James E. Rasmussen, Director

Environmental Assurance, Permits,
and Policy Division

DOE Rijchland Operations Office -

William D. Adair, Director
Environmental Protection

Responsible Party for
Fluor Daniel Hanford, Inc.

Enclosure:

"A Final Report: Laboratory Testing
of Geomembrane for Waste Containment
EPA Method 9090," and WHC-SD-WM-TI-714,
"High-Density Polyethylene Liner
Chemical Compatibility for Radioactive
Mixed Waste Trenches"

cc w/encl: cc w/o encl:
EDMC, H6-08 W. D. Adair, FDH
R. Jim, YIN D. Sherwood, EPA

C. G. Mattsson, FDH
R. Pierce, RFSH

D. Powaukee, NPT
S.Price, FDH

J. Wilkinson, CTUIR
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HIGH-DENSITY POLYETHYLENE LINER CHEMICAL COMPATIBILITY
FOR RADIOACTIVE MIXED WASTE TRENCHES

1.0 INTRODUCTION

This document consists of a compilation of chemical compatibility data for
high-density polyethylene (HDPE). It serves the purpose of providing a
technical justification for allowing or disallowing various chemicals as waste
constituents in waste destined for disposal in one of the radioactive mixed
waste (RMW) trenches. Approval or disapqrova] of a specific chemical is based
on compatibility of the resultant waste leachate with the trench Tiner.
Chemicals which will be specifically examined for compatibility in this study
include those chemicals from currently projected waste streams.

Specific compatibility information or concentration limits are given in the
literature for many chemical constituents, but not all. Where data is not
available on a specific constituent, conservative estimates of chemical
behavior can be determined by relating the chemical to a similar chemical
(same chemical family, similar reactivity behavior) for which specific
information is known. Chemicals which are 1isted as being incompatible are
noted as such because there is a definite reference in the literature to that
constituent's incompatibility with HDPE.

Liner thickness has been the source of considerable discussion. The
importance of liner thickness on test results is discussed, with the
conclusion that the acceptability of a given chemical is not dependent upon
liner thickness.

This document, and the list of compatible and incompatible chemicals should
not be considered all inclusive. There are many other chemicals in existence
which are compatible, and probably many which are incompatible. None are
currently expected in any of the waste streams projected for the RMW trenches.
Other chemicals which may be presented in the future for inclusion in the RMW
tregches should be evaluated based on the same criteria that are used in this
study.

2.0  BACKGROUND

The RMW trenches which are currently under consideration are Burial Ground
218-W-5, Trenches 31 and 34. It is possible that at a future date., other RMW
trenches will be completed. If they are of a design similar to trenches 31
and 34, this analysis should still apply.

The trenches consist of a double lined. RCRA complaint landfill for disposal
of solid mixed waste. The landfills have an earthen cover layer over a
primary liner. The primary liner is a single HOPE geomembrane draining to a
sump. Beneath the primary layer, a secondary HDPE liner provides containment
and leak detection capabilities, and also drains to a sump. Located under the
secondary layer is a low-permeability soil layer.
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Code of Federal Regulations Title 40 (40 CFR) Section 264.301 states that the
leachate collection and removal system must be constructed of materials that
are "chemically resistant to the waste managed in the landfill and the
Teachate expected to be generated...." Washington Administrative Code (WAC)
173-303-665 contains similar requirements.

This document provides the data and discussion necessary to show that the
liner does indeed provide proper chemical resistance to the expected chemical
constituents.

3.0  METHODOLOGY

This study surveys the available data on chemical compatibility with the HDPE
Tiners in the RMW trenches. and makes recommendations as to what chemicals can
be considered compatible, and what chemicals should be restricted from
disposal in the trenches. Some of the data which was utilized includes EPA
9090 testing on the Tiner material conducted on behalf of Westinghouse Hanford
Company. Manufacturers chemical resistance data for HDPE, and published
literature regarding chemical concentrations in leachate.

This report will provide an analysis for each compatible chemical, based on
the above mentioned data, and based on expected concentrations in the
leachate. The latter is in turn dependent upon the waste form and the
solubility of the chemical constituent in the leachate. A summary and
recommendations will be included to complete the study.

4.0 FINDINGS AND ANALYSIS
4.1 Chemical Interactions

HDPE is a polymeric "chain 1ink" of ethylene molecules. Although it is very
resistant to most chemicals. any chemical reacts with other chemicals to
varying degrees, according to certain ?redictab1e behavior. There are three
basic models of interaction between polymeric materials and other chemicals
[Rodriguez, 1989: Cole Parmer, 1993]. These are:

1. Chemical attack on the polymer chain. These attacks can include
oxidation; reaction of functional groups in or on the polymer chain: and
depolymerization. These can result in a reduction in physical
properties.

2. Physical change. This may include absorption of solvents. resulting in
softening and swelling of the plastic: permeation of solvent through the
plastic: or dissolution in a solvent.

3. Stress cracking from interaction of a "stress cracking agent” with
external stresses.
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4.2 Liner Thickness

A1l of the above mentioned chemical interactions are dependent upon properties
of the resin (polymer and additives) from which the liner is constructed, and
are not dependent upon the thickness of the liner. EPA 9090 testing and other
testing for chemical compatibility are aimed. at determining effects of
chemicals on the liner, not on a specific liner thickness. Thus the 60 mi]
liner which Tines the trench and the 80 mil liner which lines the loadout pad.
if made of a similar resin, will behave similarly in chemical comﬁat1b111ty
tests. The SLT HyperFlex® geomembranes used in the RMW trenches have been
certified by the manufacturer (Appendix E) to be made from the same resin
Sﬁecification (97-98% polyethylene, 2-3% carbon black for uv stability). The
chemical compatibility behavior of both 1iners will be identical. The results
of testing performed on one liner are equally valid on the other liner.

It should be noted that the liner thickness used in various applications
(i.e.. trench lining or pad lining) was determined based on structural
strength requirements or other similar criteria, not on compatibility. The
liner material was chosen based on compatibility. In cases where liner
material (resin composition) is identical, chemical compatibility tests
performed on a fabric of one thickness are equally applicable to a fabric of
another thickness, and should be treated as such.

4.3 Assumptions
4.3.1 Temperature

Temperature of the Tiners is expected to remain between 35-55 F. The liners
are not exposed to direct sunlight or ambient external air temperatures.

4.3.2 Concentration

Concentration of contaminants in the leachate will be significantly less than
the concentration of the constituent in the waste stream. Because the
Teachate will consist of mostly water. those contaminants of greatest concern
are those which are water soluble. Non water-soluble organic constituents
that are released to the soil will tend to remain suspended in the soil
matrix. Wentz [1989] indicates that wastes which are either water reactive or
water soluble will tend to migrate downward through the landfill as a
constituent of the Teachate.

Unpublished leachate characterizations from municipal landfills were used to
verify the expected concentrations of organics in the leachate. Data from
Homestand Land Corp. Greentree Landfill indicdte a total organic carbon (TCC)
content of 3075 mg/1 (average of two samples). Data from Valley Landfill in
Irwin, PA, indicate a TOC of 666 mg/1 (average of two samples). OData from the
Chambers/Geotechnical leachate samples indicate a TOC of 156 mg/1 (average of
two samples). In no case was the concentration of any single constituent
(other than water) greater than 1000 mg/1. This data represents actual data
from municipal landfills. The waste is not fixed or otherwise stabilized as
will be the waste in the RMW trenches.

HyperFlex is a Registered Trademark of SLT NORTH AMERICA, INC.
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4.4 Compatible Chemicals

The following sections list the chemicals which have been determined to be
compatible with the HOPE liner under the expected conditions and the specific
sources on which the determination was based. Except where noted,
compatibility listed in the following paragraphs is the compatibility of HOPE
with chemicals full strength (100% concentration) or where appropriate as a
saturated solution in water. In general, compatibility charts 1ist a chemical
as either having full compatibility, limited aEplication acceptable, or not
recommended for use, at a given temperature. Factors such as concentration
directly affect the liner's performance against the given chemical. Where
Timited apg]ication is acce?table (at full strength), the bulk of data
suggests that for the very limited concentrations expected in the leachate. no
incompatibility issue exists. Unless there is evidence to the contrary,
chemicals for which the Tiner material provides limited resistance are
acceptable under the expected liner/leachate conditions.

4.4.1 1-Hexanol

Appendix C reports hexanol as béing fully compatible up to 140 °F. WHC [1995]
reports that an organic solution which included 0.8 wt% hexanol was
acceptable.

4.4.2 1,1,1-Trichloroethane

Appendix B reports that limited agp]ication of trichloroethane is acceptable.
Appendix D shows that trichloroethane is compatible to a concentration of ‘2000
mg/1. WHC [1995] reports that trichloroethane was shown to be acceptable up
to at Teast 0.2 wtf. .

4.4.3 1,2-Dichloroethene

Appendix C reports that dichloroethene (dichloroethylene) is fully compatible
up to 120 °F. Appendix D reports that dichloroethene is compatible to a
concentration of at least 2000 mg/1.

4.4.4 1,3-Dichlorobenzene

Appendix B does not 1ist the 1,3- isomer of dichlorobenzene (i.e.., meta-). but
does list the 1,2- and the 1.4- isomers (i.e.. ortho- and para-.
respectively). The behavior is expected to be similar. Appendix B reports
that limited application of these two isomers is acceptable. Concentrated 1.2-
dichlorobenzene may have some effects but only after long term (7 days)
exposure. Concentrated 1,4-dichlorobenzene will have little or no effect even
after 30 days of exposure. Appendix C reports dichlorobenzene (all isomers)”
as compatible to at least 120 °F. Appendix D shows that dichlorobenzene (all
isomers) is compatible to at Teast 2000 mg/1. Dichlorobenzene was
specifically considered in the WHC [1995] testing, and was found to be
compatible to a concentration of at least 0.2 wt¥.



WHC-SD-WM-TI-714, Rev. 0

- Page 5
4.4.5 1:4-Dich10robenzene
See Section 4.4.4
4.4.6 2-Butoxyethanol

Although 2-butoxyethanol is not listed specifically in any of the available
data, its behavior in association with the HDPE liner can be inferred from
comparing it with chemicals of similar behavior. A common name for 2-
butoxyethanol is ethylene glycol monobutyl ether. Thus 2-butoxyethanol will
have some reactivity characteristics common to ethers and others common to the
alcohol/glycol groug. Appendix B reports ethylene glycol methyl ether as
being fully compatible with HOPE. There is no reason to believe that the
behavior of ethylene glycol monobutyl ether, with respect to HDPE, would be
significantly different. See also Section 4.4.63. Ethylene Glycol.

4.4.7 2-Propanol

Although 2-propanol is not listed specifically in any of the available data.
its behavior in association with the HDPE liner can be inferred from comparing
it with chemicals of similar behavior. Aggend1x C reports that 1-propanol
(ﬁropyl alcohol, type I) is fully compatible with HDPE to at least 140 °F.
There is no reason to believe that the behavior of 2-propanol. with respect to
HOPE, would be significantly different. Numerous other alcohols were also
Zozng)to be compatible with the liner, most notably butanol (See Section

4.4.8 2-Butanol

Appendix A reports that butanol (butyl alcohol), at 100% concentration. is
compatible with HDPE. Appendix B confirms this, listing specifically n-buty]l
alcohol, sec-butyl alcohol, and tert-butyl alcohol. Appendix C agrees that
butyl alcohol is fully compatible to 140 °F. Appendix D states that butyl
alcohol is compatible at least to a concentration of 500,000 mg/1. 2-butanol
was included in the WHC [1995] testing as the organic solution matrix (89.35
wt¥), and was found to be satisfactory.

4.4.9 2-Butanone (Methyl Ethyl Ketone)

Ap?endix B shows that MEK is fully compatible with HDPE. Appendix C shows
full compatibility up to a temperature of 73 °F. Appendix D indicates that
MEK is compatible up to 200,000 mg/1.

4.4.10 2-Chloroethyl Ether

WHC [1995] testing showed that 2-chloroethyl ether is comﬁat1b1e with HDPE up
to a concentration of 0.2 wt¥. It can be inferred that the behavior of 2-
chloroethyl ether (C1CH2CH20CH2CH2C1) would be similar to that of 2-
chloroethyl vinyl ether (CH2=CHOCH2CH2C1). for which Appendix D shows
compatibility up to at least 2,000 mg/1. Further, 2-chloroethyl ether is
insoluble in water, and thus its concentration in the leachate is expected to
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be even smaller than most other constituents. In Tight of the above. 2-
chloroethyl ether is considered to be compatible with the tiner system.

4.4.11 2-Chloropheno]l

Appendix D shows that 2-chlorophenol is compatible with HOPE up to a
concentration of at least 2,000 mg/1. This is within the 1imit expected to be
encountered by the Tiner. .

4.4.12 2-Hexanone

Although 2-hexanone (methyl butyl ketone, or MNBK) is not listed specifically
in any of the attached data, its behavior in association with the HDPE liner
can be inferred from comparing it with chemicals of similar behavior. Methy]
isobutyl ketone (MIBK) is the closest comparison available. See Section
4.2.74, Methyl Isobutyl Ketone. There is no reason to believe that the
behavior of 2-hexanone (MNBK) with respect to the HDPE liner would be
Eignificant1y different than that of MIBK. See also Section 4.4.9, 2-
utanone.

4.4.13 2-Methylnaphthalene (Coal Tar)

A1l of the coal tar derivatives are polyaromatic hydrocarbons. with various
attachments to the ring structure. Their behavior as a group or as
individuals will be similar. Those for which data exist provide the
following. Appendix D lists acenaphthene, anthracene, benzo(a)anthracene.
benzo(a)ﬁyrene, benzo(g.h.1i)perylene, benzo(k)fluoranthene. chrysene,
fluoranthene, fluorene, indeno(1,2.3,c.d)pyrene, and phenanthrene, and states
that all are compatible at least to a concentration of 2000 mg/1. There is no
reason to suspect that any other coal tar derivatives would exhibit
significantly different behavior with respect to the HDPE liners.

4414 2-Nitrophenol

Although 2-nitrophenol is not listed specifically in any of the available
data, its behavior in association with the HDPE Tiner can be inferred from
comparing it with chemicals of similar behavior. 2-Nitrophenol will exhibit
some combination of the traits of nitrobenzene and phenol. Appendix B reports
that limited application is acceptable below 20°. In addition. Appendix C
reports that nitrobenzene is acceptable up to 73 °F. Appendix D indicates
tﬂat ?itrobenzene 1S acceptable up to 100,000 mg/1. See also Section 4.4 .85,
Phenol .

4.4.15 2,4-D

Although 2.4-dichlorophenoxyacetic acid (2,4-D) is not listed specifically in
any of the available data. its behavior in association with the HDPE liner can
be inferred from comparing it with chemicals of similar behavior. 2.4-D may
exhibit some traits of acetic acid. dichlorobenzene, and possibly chloroacetic
acid. Acetic acid is listed in Appendix A as being compatible at 20°C (68°F).
Appendix B reports that acetic acid is completely compatible at concentrations
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less than 50%. Appendix C indicates that any concentration of acetic acid is
compatible up to 73°F. Appendix D indicates a concentration of 500,000 mg/1
acetic acid is acceptable. ‘

Appendix A shows that a chloroacetic acid solution is compatible. Appendix B
states that chloroacetic acid is acceptable. Appendix C states that a 50%
solution of chloroacetic acid is compatible up to a temperature of 120°F.

See also Section 4.4.56, Dichlorobenzene.
4.4.16 3,5-Dimethyl Pyridine

Although 3.5-dimethyl pyridine is not listed specifically in any of the
available data. its behavior in association with the HDPE liner can be
inferred from comparing it with chemicals of similar behavior. Based on the
structure of 3,5-dimethyl pyridine, it would exhibit behavior that is a hybrid
of xylene and pyridine. ’ .

Pyridine is listed in Appendix A as being compatible at 100% concentration, up
to a temperature of 20°C. Appendix C indicates that pyridine is compatible up.
t807858. ?gpendix D shows that pyridine is compatible to a concentration of
100, mg/ 1.

Although Appendix D indicates that the use of 100% xylene with polyethylene is
not recommended. Appendix A indicates that limited use of 100% xylene is
possible with HDPE. One limitation recommended is concentration. Appendix B
shows that 1ittle or no damage should be expected from constant exposure of
100% xylene for 30 days. Appendix D looked at a leachate with a xylene
concentration of 5000 mg/1 and found no problems.

Based on the above, and the fact that concentration of the organic
constituent. 3.5-dimethyl pyridine, pyridine, and xylene are found to be
acceptable under the foreseeable RMW trench conditions.

4.4.17 4-Chloro-3-Methylphenol

Although 4-chloro-3-methylphenol is not listed specifically in any of the
available data. its behavior in association with the HDPE liner can be
inferred from comparing it with chemicals of similar behavior. Based on the
structure of 4-chioro-3-methylphenol, it would exhibit behavior that is a
hybrid of 2—ch1oro?hen01 (See Section 4.4.11) and toluene (See Section
4.4.106) or possibly cresol (See Section 4.4.20).

4.4.18 4-Chloroaniline

Although 4-chioroaniline is not listed sgecifica]]y in any of the available
data, its behavior in association with the HDPE liner can be inferred from
comparing it with chemicals of similar behavior. Based on the structure of 4-
chloroaniline, it would exhibit behavior that is a hybrid of aniline and a
chlorobenzene derivative (See Section 4.4.4).
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Aniline is given in Appendix A as being fully compatible up to 20°C. This is
consistent with Appendix B, fully compatible up to 20°C. Appendix C reports
that aniline is compatible up to 73°F.

4.4.19 4-Methyl-2-Pentanone
See Section 4.4.74, Methyl Isobutyl Ketone.
4.4.20 4-Methylphenol - cresol

Appendix A indicates that limited use of a saturated solution of cresol (as
cresylic acid) is possible with HOPE. One limitation recommended is
concentration. Appendix B indicates that limited application of cresol (100%)
is acceptable. A?pendix C shows that Cresol (90%) is com?at1b1e up to 73°F,
and that a 50% solution of cresylic acid is also acceptable with some
Timitations. Appendix D shows that no liner compatibility problems should be
expected as long as the concentration of .cresol is kept below 100,000 mg/1.
See also Section 4.4.85, Cresol.

4.4.21 4,4'-0DD

1,1-Bis(4-chloropheny1)-2,2-dichloroethane (4,4'-DDD) is shown in Appendix D
to be compatible with the HDPE liners up to a concentration of 2000 mg/1.

4.4.22 4,4°-DDE

2,2-Bis(4-chlorophenyl)-1.1-dichloroethene (4,4'-DDE) is shown in Appendix D
to be compatible with the HOPE liners up to a concentration of 2000 mg/1.

4.4.23 Acenaphthene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.24 Acetone

Appendix A indicates that limited use of 100% acetone is possible up to 140°F.
Appendix B shows that acetone is completely compatible with the HDPE up to
50°C. Appendix C indicates that limited application of 100% acetone is
?ossible up to 73°F. Appendix D shows that acetone is compatible with the

iner up to a concentration of 200,000 mg/1. WHC [1995] testing indicates
that 4 wtX¥ acetone showed no compatibility problems. Under the conditions
expected in the RMW trenches, there is no reason to believe that the
concentrations of acetone would be deleterious to the liners.

4.4.25 Acetonitrile

Appendix B reports that acetonitrile is completely compatible with the HDPE
Tiners. In addition, WHC [1995] testing shows that a leachate containing 0.8
wt? acetonitrile produced no deleterious effects.

4.4.26 Aldrin
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Appendix D reports that aldrin is acceptable up to a concentration of 2000
?2/1]jn the leachate. This is within the limit expected to be encountered by
e liner.

4.4.27 Aliquat 336

WHC'[1995] testing shows that a leachate containing 0.8 wtg Aliquat 336
%Methy1triocty1ammon1um chloride) produced no deleterious effects on the HDPE
iners.

4.4.28 Aluminum Nitrate

Appendix B reports that aluminum salts in general are completely compatible
with the HOPE 1iners. Appendix C indicates that a saturated solution of
aluminum nitrate is compatible up to a temperature of 140°F. Appendix D
indicates that "metals, salts, nutrients" are acceptable up to a concentration
of 500.000 mg/1. WHC [1995] indicates that an acidic solution of 37.5 wt¥%
aluminum nitrate was tested and produced no deleterious effects.

4.4.29 Ammonia
Appendix A indicates completed compatibility with the HDPE liners for both

liquid ammonia and a saturated ammonia solution. Appendix B is in agreement.
adding various ammonium salts as being completely compatible.

4.4.30 Anthracene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.31 Arochlor (includes all PCBs)

Arochlor is a common name for golych1or1nated biphenyls, or PCBs. Appendix D
indicates that PCB is acceptable up to 2000 mg/1. WHC [1995] reports that 0.2
wt% Aroclor 1242 (42% chlorine) was tested and found to be acceptable.

4.4.32 Bénza]dehyde

According to Appendix A, benzaldehyde is acceptable in a 100% concentration at
20°C. Appendix B indicates full compatibility. Appendix C indicates full
compatibility of a 10% solution up to 73°F.

4.4.33 Benzene

Appendix A reports that limited use of benzene is possible up to 140°F.
Appendix B indicates that Tittle or no effects were seen after 30 days
exposure of 100% benzene at temperatures up to 50°C. Appendix C indicates
that limited use of benzene is possible up to 120°F. Appendix D indicates
that benzene is acceptable up to 2000 mg/1. Under the conditions expected in
the RMW trenches, there is no reason to believe that the concentrations of
benzene would be deleterious to the liners.



WHC-SD-WM-TI-714, Rev. 0
- Page 10

4.4.34 Benzo(a{anthracene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.

4.4.35 Benzo(a)pyrene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.36 Benzo(b) fluoranthene (coal tar)

See Section 4.4.13, 2-Methylnaphthalene.
4.4 .37 Benzo(g.h,1)perylene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.38 Benzoic Acid’

According to ApBendix A, a saturated solution of benzoic acid is acceptable
for used with HOPE up to 60°C. Appendix B reports complete compatibility up
to 50°. Appendix C indicates complete compatibility up to 140°F.

4.4.39 Benzyl Alcohol

Appendix B indicates that 1imited application of benzyl alcohol (100%) is
acceptable below 20°C. Appendix C indicates full compatibility up to 140°F.
WHC [1995] reports that up to 0.4 wt%, the use of benzyl alcohol is acceptable
under the expected conditions.

4.4.40 Bis (2-ethylhexyl) phthalate

Appendix D indicates that bis(2-ethylhexyl)phthalate is acceptable up to a
concentration of 2000 mg/1. ‘

4.4 41 Butoxyglycol

Butoxyglycol is not listed specifically in any of the available literature on
HOPE compatibility. Its behavior can be inferred by comparison with chemicals
of a similar nature. Butoxyglycol belongs to the alcohol/glycol family and
its behavior with respect to HDPE would be similar to that of ethylene glycol.
See Section 4.4.63. Ethylene Glycol.

4.4.42 Butraldehyde

Butraldehyde is not listed specifically in any of the available literature on
HOPE compatibility. Its behavior can be inferred by comparison with chemicals
of a similar nature. Butraldehyde belongs to the aldehyde group. Its
behavior with respect to HDPE can be most reasonably compared to that of
benzaldehyde. See Section 4.4.32, Benzaldehyde.
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4.4.43 Butyl Alcohol

According to Apgendix A, butyl alcohol (butanol) is acceptable in all
concentrations below 60°C. Appendix B 1ist the different butyl alcohol
isomers (n-, sec-, and tert-) and indicates that all are completely compatible
below 50°C. Appendix C indicates complete compatibility below 140°F,

Appendix D shows that butyl alcohol is acceptable up to a concentration of
500.000 mg/1. Most significantly, a butano] matrix (89.35 wt¥) was used in
one of the organic solutions utilized in WHC 9090 testing.

4.4.44 Butylbenzylphthalate

Appendix D réports that leachate containing 200,000 mg/1 of
butylbenzylphthalate was compatible with the HDPE liner.

4.4.45 Cadmium Nitrate

Leachate containing 0.003 wt% cadmium nitrate was tested [WHC. 1995] and found
to be acceptable with respect to Tiner compatibility. This may seem to be a
small concentration. however, based on limited quantities of cadmium in
potential waste and the limited solubility in anything except a strongly
acidic solution, greater concentrations are not expected.

4.4 46 Carbazole

Appendix B lists carbazole as being completely compatible with HDPE up to
50°C.

4.4.47 Carbon Tetrachloride

Appendix A reports that limited use of carbon tetrachloride in conjunction
with a HDPE liner is acceptable up to 20°C. Appendix B indicates that little
or no effects were seen on HDPE after 30 days constant exposure to 100% carbon
tetrachloride. Ap?endix C indicates that limited use of carbon tetrachloride
is possible up to /3°F. Ap?endix D indicates that a 2000 mg/1 concentration
of carbon tetrachloride in leachate was acceptable with the HOPE liner. WHC
[199?] reports that 0.2 wt& carbon tetrachloride was tested with acceptable
results. .

4.4.48 Carbon Disulfide

Although Appendix B indicates that full strength carbon disulfide is not
recommended for continuous use with HDPE liners. Agpendix A indicates that
limited use of carbon disulfide (100%) is acceptable up to 20°C. Appendix C
also indicates that limited use is possible up to 140°F. Based on the fact
that carbon disulfide is not soluble in water, the concentrations of carbon
disulfide are expected to be extremely small. Carbon disulfide is acceptable
for disposal in the RMW trenches. there is no reason to believe that the
$xpected concentrations of carbon disulfide would be deleterious to the
iners.
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4.4.49 Chloroform

Although ABpendix A indicates that chloroform (100%) is not recommended for
use with HDPE, Appendix B indicates that little or no effect was seen after 30
days of constant exposure, as 1on? as the temperature is maintained below
20°C. Appendix C indicates that limited use chloroform is acceptable up to
120°F. Appendix D indicates that leachate containing 2000 mg/1 chloroform was
acceptable. Based on expected conditions, there is no reason to believe that
the concentrations of chloroform would be deleterious to the liners.

4.4.50 Crysene (coal tar)
See Section 4.4.13, 2-Methy1naphthalene.
4.4.51 Cupric Nitrate

Appendix C indicates that copper (II) nitrate (cupric) is completely
compatible up to 140°F. In addition, leachate containing 0.24 wt% cadmium
nitrate was tested [WHC 1995] and found to be acceptable with respect to liner
compatibility. This wt¥ is equal to approximately 2000 mg/1. Based on
limited quantities of copper in potential waste and the 1imited solubility of
copper in anything except a strongly acidic solution, greater concentrations
are not expected.

4.4.52 Cyclohexane

Appendix B reports that Timited use of cyclohexane with HDPE is possible as
1on? as the temperature is maintained below 20°C. Appendix C indicates that
cyclohexane is completely compatible up to 120°F. WHC [1995] reports that a
0.05 wt% solution of cyclohexane was tested with acceptable results.

4.4.53 Di-n-butyl-phthalate

Appendix C reports that dibutylphthalate is accegtab]e u? to 73°F. Appendix D
indicates that a solution containing 100,000 mg/1 dibutylphthalate is
acceptable. See also similar behavior of dioctylphthalate, Section 4.4 .54;
and diethyl phthalate, Section 4.4.58.

4.4.54 Di-n-octyl-phthalate

Appendix A indicates that dioctylpthalate is acceptable up to a temperature of
20°C. Appendix C indicates complete compatibility up to 73°F. WHC [1995]
indicates that a leachate containing 0.2 wt¥ dioctyl phthalate was tested with
acceptable results. See also similar behavior of dibutylphthalate. Section
4.4.53; and diethylphthalate, Section 4.4.58.

4.4.55 Dibenzofuran
Dibenzofuran is not listed specifically in any of the available literature on

HDPE compatibility. Its behavior can be inferred by comparison with chemicals
of a similar nature. Chemicals of a similar nature for which data exists
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include diphenyl oxide, phenanthrene, and tetrahydrofuran. The behavior of
dibenzofuran should consist of some combination of the traits of these three
chemicals. Diphenyl oxide is listed in Appendix C as compatibie up to 73°F.
See also Section 4.4.84, Phenanthrene: and Section 4.4.105, Tetrahydrofuran.

4.4.56 Dichlorobenzene
See Section 4.4.4, 1,3-Dichlorobenzene.
4.4.57 Die]drin

Dieldrin is a chlorinated pesticide. Appendix D shows that dieldrin is
acceptable up to a concentration of 2000 mg/1.

4.4.58 Diethylphthalate

Appendix D indicates that diethylphthalate is acceptabte to a concentration of
100,000 mg/1. See-also similar behavior of dibutylphthalate, Section 4.4.53;
and dioctylphthalate, Section 4.4.54.

4.4.59 Dioctylphthalate

See Section 4.4.54, Di-n-octyl-phthalate.

4.4.60 EDTA, Disodium salt

WHC [1995] reports that a 5 wt¥ solution of ethylene diamine tetracetic acid

(EDTA), Disodium salt was tested with acceptable results. Also. Appendix C
indicates that ethylene diamine is acceptable up to 140°F.

4.4.61 Endrin

Endrin is a pesticide. Appendix D shows that endrin is acceptable up to a
concentration of 2000 mg/1.

4.4.62 Ethylbenzene

Appendix B indicates that ethylbenzene can be used below 20°C with littie or
no effects on the HOPE liner after 30 days of constant exposure. Appendix C
indicates that limited use of ethylbenzene is possible up to 73°F. Appendix D
indicates that ethylbenzene is acceptable in concentrations up to 2000 mg/1.

4.4,63 Ethylene Glycol

ABpendix B indicates reports comq]ete compatibility of ethylene glycol with
HOPE. Appendix C indicates complete compatibility up to a temperature of
140°F. Appendix D indicates that a 500,000 mg/1 solution of "antifreeze"
yielded acceptable compatibility results. WHC [1995] reports that a leachate
containing 0.8 wt% ethylene glycol was tested with acceptable results.
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4.4.64 Ferric Nitrate

Appendix A indicates complete compatibility of ferric nitrate with HDPE.
Appendix C indicates complete compatibility up to a temperature of 140°F. WHC
[1995] reports that a leachate containing 8.1 wtf ferric nitrate was tested
with acceptable results. .

4.4.65 Fluoranthene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.66 Fluorene (coal tar)

See Section 4.4.13, 2-Methylnaphthalene.
4.4.67 gamma-Chlordane

Appendix D indicates that chlordane is acceptable up to a concentration of
2000 mg/1.

4.4.68 Heptachlor

Appendix D indicates that heptachlor is acceptable up to a concentration of
2000 mg/1.

4.4.69 Indeno(1,2,3-cd)pyrene
See Section 4.4.13, 2-Methylnaphthalene.
4.4.70 Lanthanum Nitrate

WHC [1995] reports that a leachate containing 0.43 wt% lanthanum nitrate was
tested with acceptable results. This wt¥ equates to approximately 4300 mg/1.

4.4.71 Mercuric Nitrate

Appendix A reports complete compatibility of mercuric nitrate with HDPE.
Leachate containing 0.003 wt¥ mercuric nitrate was tested [WHC, 19957 and
found to be acceptable with respect to liner compatibility.

4.4.72 Methoxydiglycol

Methoxydiglycol (diethylene glycol) is not listed specifically in any of the
available literature on HDPE compatibility. Its behavior can be inferred by
comparison with chemicals of a similar nature. Methoxydiglycol belongs to the
alcohol/glycol family and its behavior with respect to HDPE would be similar
to that of ethylene glycol. See Section 4.4.63. Ethylene Glycol.



WHC-SD-WM-TI-714, Rev. 0
Page 15

4.4.73 Methyl n-Propyl Ketone

Appendix B reports that Methyl n-Propyl Ketone (2-Pentanone) is compatible
with HOPE up to 20°C. See also similar chemical behavior of methyl isobutyl
ketone (Section 4.4.74) and 2-butanone (Section 4.4.9).

4.4.74 Methyl Isobutyl Ketone (Hexone)

Methyl Isobutyl Ketone (4-Methyl-2-Pentanone, or MIBK) is listed in Appendix 8
as being completely compatible at 20°C. Appendix C indicates that MIBK is
compatible to 73°F. Appendix D shows that MIBK is compatible to a
concentration of 500.000 mg/1..

4.4.75 Methyl Ethyl Ketone
See Section 4.4.9, 2-butanone.
4.4.76 Methylene Chloride

Appendix A reports that 1imited use of methylene chloride (100%) with HDPE is
acceptable below 20°C. Appendix B indicates that (100%) methylene chloride
can be used below 20°C with little or no effects on the HDPE liner after 30
days of constant exposure. Appendix C indicates that limited use of
methylene chloride is acceptable below 140°F. Appendix D shows that methylene
chloride is compatible to a concentration of 2000 mg/1. WHC [1995] reports
that]a 0.2 wt¥ solution of methylene chloride was tested with acceptable
results.

4.4.77 Methyloxytriglycol

Methyloxytriglycol (triethylene glycol) is not listed sgecifica]]y in any of
the available Titerature on HDPE compatibility. Its behavior can be inferred
by comparison with chemicals of a similar nature. Methyloxytriglycol belongs
to the alcohol/glycol family and its behavior with respect to HDPE would be
similar to that of ethylene glycol. See Section 4.4.63, Ethylene Glycol.

4.4.78 n-Butyl Acetate

Appendix B reports complete compatibility of n-butyl acetate up to 20°C.
Appendix C reports complete compatibility up to 73°F. WHC [1995] reports that
a 0.5 wt¥ solution was tested with HDPE liners with acceptable results.

4.4.79 N-Nitrosodiphenylamine

N-Nitrosodiphenylamine is not listed specifically in any of the available
literature on HDPE compatibility. Its behavior can be inferred by comparison
with chemicals of a similar nature. Chemicals of similar nature for which
data exists are N-nitrosodimethylamine and N-nitrosodi-n-propylamine.
Appendix D reports that both are compatible to 100,000 mg/1.
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4.4.80 Naphthalene

Appendix C reports that naphthalene is completely compatible up to 73°C.
Appendix D reports that a leachate containing 2000 mg/1 naphthalene was
acceptable. WHC [1995] reports that a leachate containing 0.2 wt¥ naphthalene
was tested and found to be acceptable.

4.4.81 Nitric Acid

Appendix A reports that nitric acid in concentrations less than 25% is fully
compatible with the HDPE liners, and concentrations up to 50% are compatible
if temperature is maintained below 20°C. Appendix B indicates that
concentrations of nitric acid less than 10% are fully compatible, with
restrictions for 50% and 70% concentrations. gendix C reports that
concentrations less than 30% are fully compatible to 140°F. Appendix D
reports that a concentration of 500,000 mg/1 nitric acid was found to be
acceptable. WHC [1995] reports that a solution (pH = 2.0) of various metal .
salts in 1.25 wt% nitric acid was tested and found to be acceptable.

4.4.82 Pentachlorophenol

Appendix D regorts that a leachate containing 100,000 mg/1 pentachlorophenol
was found to be acceptable. ' .

4.4.83 Pentane
Appendix C reports that limited use of pentane is acceptable below 120°F. WHC

[1995] reports that a leachate containing 0.2 wt¥ pentane was tested and found
to be acceptable. _

4.4.84 Phenathrene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.85 Phenol

Appendix A reports that a phenol solution is fully compatible with HDPE.
Appendix B reports that 1ittlie or no effects were seen when phenol crystals .
were exposed to HDOPE for 30 days. Appendix C reports that phenol is
completely compatible up to 140°F. Appendix D reports that a leachate
containing 100.000 mg/1 phenol was found to be acceptable.

4.4.86 Potassium Ferrocyanide

Ap?endix A regorts that a saturated solution of potassium ferrocyanide is
fully compatible with HDPE. Appendix C reports that potassium ferrocyanide is
fully compatible up to a temperature of 140°F. WHC [1995] reports that a
Jeachate containing 0.005 wt% potassium ferrocyanide was tested and found to
be acceptable.




WHC-SD-WM-TI-714, Rev. 0
Page 17

4.4.87 Potassium Permanganate

Appendix A reports that a 20% solution of potassium permanganate is fully
compatible with HDPE. Appendix C reports that a 25% solution of potassium
permanganate is fully compatible up to a temperature of 140°F. Appendix D
reports that "strong oxidizers" of which potassium permanganate is specified,
are comgatib]e up to concentrations of 1000-500,000 mg/1. WHC [1995] reports
that a leachate containing 0.4 wtX potassium permanganate was tested and found
to be acceptable.

4.4.88 Pyrene (coal tar)
See Section 4.4.13, 2-Methylnaphthalene.
4.4.89 Sodium Arsenate

WHC [1995] reports that a solution (Ph = 12.5) with a concentration of 0.002
wi¥ sodium arsenate was tested with the HOPE Tiner and found to be acceptable.

4.4.90 Sodium Bicarbonate

Appendix A reports complete compatibility of HDPE with a saturated sodium
bicarbonate solution. Appendix C reports complete compatibility of sodium
bicarbonate up to a temperature of 140°F.

4.4.91 Sodium Carbonate

Appendix A reports complete compatibility of HDPE with a saturated sodium
carbonate solution. Appendix C reports complete compatibility of sodium
carbonate up to a temperature of 140°F.

4.4.92 Sodium Chloride

Aﬁgendix A reports complete compatibility of HDPE with a saturated sodium
chloride solution. Appendix C reports complete compatibility of sodium
chloride up to a temperature of 140°F. WHC [1995] reports that a solution (pH
= 12.5) with a concentration of 0.2 wt¥ sodium chloride was tested with the
HDPE 1iner and found to be acceptable.

4.4.93 Sodium Dihydrogen Phosphate

Apﬁendix A reports complete compatibility of HDPE with a saturated sodium
dihydrogen phosphate (shown as sodium biphosphate) solution. Appendix C
,reEorts complete com?atib11ity of three forms of sodium phosphate (acid.
alkaline, and neutral) up to a temperature of 140°F. WHC [1995] reports that
a solution (pH = 12.5) with a concentration of 0.2 wt% sodium dihydrogen
phosphate (monohydrated) was tested with the HDPE 1iner and found to be
acceptable.



WHC-SD-WM-TI-714, Rev. 0
Page 18

4.4.94 Sodium Fluoride

A?pendix A reports complete compatibility of HDPE with a saturated sodium
fluoride solution. Appendix C reports complete compatibility of sodium
fluoride up to a temperature of 140°F.

4.4.95 Sodium Molybdate

WHC [1995] reports that a solution (pH = 2.0) with a concentration of 0.24 wt}
sodium molybdate was tested with the HDPE liner and found to be acceptable.

4.4.96 Sodium Nitrate

Appendix A reports complete compatibility of HDPE with a saturated sodium
nitrate solution. Appendix C reports complete compatibility of sodium nitrate
up to a temperature of 140°F.

4.4.97 Sodium Nitrite

Appendix A reports complete compatibility of HDPE with a saturated sodium
nitrite solution. Appendix C reports complete compatibility of sodium nitrite
up to a temperature of 140°F. WHC [1995] reports that a solution (pH = 12.5)
with a concentration of 1 wt% sodium nitrite was tested with the HDPE liner
and found to be acceptable.

4.4.98 Sodium Silicate

Appendix C reports complete compatibility of sodium silicate up to a
temperature of 140°F. WHC [1995] reports that a solution (pH = 12.5) with a
concentration of 0.1 wt¥ sodium silicate was tested with the HDPE liner and
found to be acceptable.

4.4.99 Sodium Sulfate

Ap?endix A reports complete compatibility of HOPE with a saturated sodium
sulfate solution. Appendix C reports complete compatibility of sodium sulfate
up to a temperature of 140°F.

4.4.100 Sodium Sulfide

Ap?endix A reports complete compatibility of HDPE with a saturated sodium
sulfide solution. Appendix C reports complete compatibility of sodium sulfide
up to a temperature of 140°F. WHC [1995] reports that a solution (pH = 12.5)
with a concentration of 0.005 wt¥ sodium sulfide was tested with the HDPE
liner and found to be acceptable.

4.4.101 Sodium Tetraborate

WHC [1995] reports that a solution (pH = 12.5) with a concentration of 0.5 wt%
sodium tetraborate was tested with the HOPE Tiner and found to be acceptable.
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4.4.102 Sodium Hydroxide

Appendix A reports complete compatibility of HDPE with both a 40% solution and
a saturated solution of sodium hydroxide. Appendix B reports complete
compatibility of sodium hydroxide. Appendix C reports complete compatibility
of sodium hydroxide up to a temperature of 140°F. Appendix D reports that a
500,000 mg/1 concentration of sodium hydroxide was found to be acceptable.

WHC [1995] reports that a solution (pH = 12.5) with a concentration of
approximately 0.2 wt¥ sodium hydroxide was tested with the HDPE liner and
found to be acceptabie.

4.4.103 Tetrachloroethene

Appendix C indicates that limited use of tetrachloroethene
(tetrachloroethylene) is acceptable below 140°F. Appendix D reports that a
2000 mg/1 concentration of tetrachloroethene was found to be acceptable. WHC
[1995] reports that a solution with a concentration of approximately 0.2 wt¥
tetrachloroethene was tested with the HDPE liner and found to be acceptable.

~4.,4,104 Tetradecane

Tetradecane is not listed Sﬁecifica11y in any of the available literature on
HDPE compatibility. Its behavior can be inferred by comparison with chemicals
of a similar nature. Tetradecane is an a11?hat1c hydrocarbon (C14) and its
behavior with respect to HOPE would be similar to that of other aliphatic
hydrocarbons. Apﬁendix B reports complete compatibility of HDPE with n-
octane, a C8 alipnhatic hydrocarbon. Appendix D reports that 500,000 mg/1
concentrations of each heptane, hexane. and octane were found to be
acceptable.

4.4,105 Tetrahydrofuran

Appendix B indicates that 100% tetrahydrofuran can be used below 20°C with
little or no effects on the HDPE liner after 30 days of constant exposure.
Appendix C indicates that limited use of tetrahydrofuran is possible up to
73°F. '

4.4.106 Toluene

Appendix A reports that limited application of toluene (100%) with HDPE is
acceptable beiow 20°C. Appendix B indicates that toluene can be used below
20°C with 1ittle or no effects on the HDPE liner after 30 days of constant
exposure. Appendix C indicates that limited use of toluene is acceptable up
to 120°k. Appendix D reports that a 5.000 mg/1 concentration of toluene was
found to be acceptable. WHC [1995] reports that a solution with a
concentration of approximately 0.5 wt% toluene was tested with the HDPE liner
and found to be acceptable.
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4.4,107 Tributyl Phosphate

Appendix C reports complete compatibility of tributyl phosphate. WHC [1995]
reports that a solution with a concentration of approximately 0.2 wt¥ tributyl
phosphate was tested with the HDPE Tiner and found to be acceptable.

4.4.108 Trichioroethene

Appendix B indicates that limited use of trichloroethene (trichloroethylene)
with HOPE is acceptable as long as the temperature is maintained below 20°C.
Appendix C indicates that limited use of trichloroethene is acceptable wup to
120°F. Appendix D reports that a 2000 mg/1 concentration of trichloroethene
was found to be acceptable.

4.4.109 Trichloroethylene
See Section 4.4.108. Trichloroethene.
4.4.110 Tridecane

Tridecane is not listed sgecifica]ly in any of the available literature on
HDPE compatibility. Its behavior can be inferred by comparison with chemicals
of a similar nature. Tridecane is an aliphatic hydrocarbon (C13) and its
behavior with respect to HDPE would be similar to that of other aliphatic
hydrocarbons . Apﬁendix B reports complete compatibility of HDPE with n-
octane, a C8 aliphatic hydrocarbon. Appendix D reports that 500.000 mg/]
concentrations of each heptane, hexane, and octane were found to be
acceptable.

4.4.111 Triglyme

Triglyme (triethylene glycol dimethyl ether) is not listed specifically in any
of the available Titerature on HDPE compatibility. Its behavior can be
inferred by comparison with chemicals of a similar nature. Triglyme belongs
to the ether family with some glycol/alcohol characteristics possible.

ABBendix B reports ethylene glycol methyl ether as being fully compatible with
HDPE. Appendix A and Appendix B both report that limited use of diethyl ether
is acceptable for temperatures below 20°C. Appendix C reports that limited
use is acceptable for temperatures below 140°F. See also Section 4.4.63.
Ethylene Glycol.

4.4.112 Vinyl Chloride

Appendix D reports that a 2000 mg/1 concentration of each vinyl chloride was
found to be acceptable. .

4.4.113 Zinc Nitrate

Appendix C reports full compatibility between HDPE and zinc nitrate. Appendix
D reports that metals, and salts (zinc nitrate is a metal salt) are acceptable
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up to 500,000 mg/1. WHC [1995] reports that a solution (pH = 2.0) with a
concentration of approximately 2.97 wt% sodium hydroxide was tested with the
HDPE 1iner and found to be acceptable.

4.5 Incompatible Chemicals

The following 1ist of chemicals are reported in at least ene of the reference
sources to be incompatible with the HOPE liner material. Unless there is
evidence to the contrary, these chemicals should be considered unacceptable
for RMW trench waste.

4.5.1 Amyl Chloride

Appendix B reports Timited compatibility of amyl chloride below 20°C.
Appendix C indicates limited compatibility below 73°F.

4.5.2 Aqua Regia .

Appendix A reports ‘that full strength aqua regia (hydrochloric and nitric
acid; 3:1) is unacceptable for use with HDPE. Appendix C indicates that aqua
regia is unacceptable.

4.5.3 Bromic Acid

Appendix C reports that bromic acid is unacceptable.

4.5.4 Bromobenzene

Appendix B reports limited compatibility of bromobenzene below 20°C.
4.5.6 +Bromoform

Appendix B reports that bromobenzene is unacceptable for use with HDPE.
4.5.7 Calcium Bisulfite

Appendix C reports that calcium bisulfite is unacceptable.

458 Calcium Sulfide

Appendix A reports limited compatibility of calcium sulfide.

4.5.9 Diethyl Benzene

Appendix B reports limited compatibility of diethyl benzene.

4.5.10 Diethyl ether

Appendix A, Appendix B, and Appendix C all report limited compatibility of
diethyl ether.
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4.5.11 Elemental Bromine

Appendix A reports that bromine in a gaseous, dry form and in a Tiquid form -
are incompatible with the HDPE liner material. Appendix B reports limited
compatibility of bromine. Appendix C indicates that bromine vapor (25%).
bromine liquid. and saturated bromine water are incompatible.

4.5.12 Elemental Chlorine

Appendix A reports limited compatibility for gaseous, dry chlorine and for a
saturated aqueous chlorine solution. Appendix B reports complete
compatibility of a 10% chlorine in air (below 20°C) and Timited compatibility
of 10% chlorine (moist). Appendix C indicates limited compatibility of
chlorine gas with moisture contents from 0-50+ ppm, incompatibility of liquid

chlorine. and full compatibility (up to 140°F) of a saturated aqueous chlorine
solution.

4.5.13, Elemental Fluorine

Appendix A reports that -gaseous fluorine is incompatible with the HDPE liner
material. Appendix B indicates limited compatibility. Appendix C indicates
limited compatibility of a dry fluorine gas. and incompatibility of wet
fluorine gas.

4.5.14 Ethyl Chloride

Appendix B reports limited compatibility of ethyl chloride. Appendix C
indicates limited compatible of ethyl chloride up to 73°C.

4.5.15 Ethylene Trichloride
“Appendix A 1nd1catés that ethy]ené tr%ch]oride'is unacceptable.
4.5.16 Nitrobenzene

Appendix B reports limited compatibility of nitrobenzene. Appendix C
indicates that nitrobenzene is compatible to 73°F.

4.5.17 Perchloroethylene

Appendix B indicates incompatibility of perchloroethylene with HOPE. Appendix
C reports limited compatibility up to 120°F.

4.5.18 Propylene Dichloride
Appendix C indicates the incompatibility of propylene dichloride.
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4,5.19 Sulfur Trioxide

Appendix A reports that 100% sulfur trioxide is incompatible with HOPE Tiner
material. Apgendix C indicates that both wet and dry sulfur trioxide gases
are incompatible. -

4.5.20 Sulfuric Acid (fuming)

Appendix A indicates that fuming (100%) sulfuric acid is incompatible.
Appendix C indicates that fuming sulfuric shows limited compatibiiity. It
should be noted that all lesser concentrations of fuming show limited to full
compatibility. It is very unlikely that even if fuming sulfuric were included
in a waste that it could reach the liner without being diluted by the leachate
(mostly water). '

4,5.21 Thionyl Chloride

Appendix A indicates limited compatibility of thionyl chloride with HDPE.
Appendix B and Appendix C both report that thionyl chloride is incompatible.

4,522 Vinylidene Chloride
Appendix B reports limited compatibility of vinylidene ch]oride.
5.0  RECOMMENDATIONS

It has been shown that technical justification exists for allowing the above
1ist of chemicals (Sections 4.4.1 through 4.4.113) as waste constituents in
waste destined for disposal in one of the radiocactive mixed waste (RMW)
trenches. It has also been shown that justification exists for disallowing
other chemicals (Sections 4.5.1 through 4.5.22). Approval or disapproval of a
specific chemical is based on compatibility of the resultant waste leachate
with the trench liner. The chemicals which have been shown to be compatible
under the prescribed conditions should be allowed by the Hanford Site Solid
Waste Accegtance Criteria [WHC, 1993]. Many of those chemicals listed as
incompatible may actually be acceptable under the expected conditions,
however, until such time as evidence can be presented which shows that they
gre compatible, they should be disallowed in the in the Waste Acceptance
riteria.

The acceptability of a given chemical was shown to be independent of liner
thickness. The liner thickness used in various applications (i.e.. trench
lining or pad lining) were determined based on structural strength
requirements or other criteria. In cases where liner material (resin
composition) is identical, chemical compatibility tests performed on a fabric
of one thickness are equally applicable to a fabric of another thickness. and
should be treated as such.

‘This document, and the list of compatible and incompatible chemicals should
not be considered all inclusive. There are many other chemicals in existence
‘which are compatible. and probably many which are incompatible. None are
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currently expected in any of the waste streams projected for the RMW trenches.
Other chemicals which may be Bresented in the future for inclusion in the RMW
tregches should be evaluated based on the same criteria that are used in this
study.
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_ * 6SE Lining Technology, Inc.

Chemical Resistance , 19103 Gundle Rood
Listed below are test results reported by the supplier of the high-density polyethylene resin used to Houston, Texas 77073
manufacture GSE™ liner. The high-density polyethylene is resistant to the chemicals listed. The 800-435-2008
degree of chemical attack on any material is influenced by a number of variable factors and their 713-443-8564
interaction, including temperature, pressure, size of area under attack, exposure duration and the like. Fox: 713-875-6010

Where liner will be exposed to a mixture of chemicals, it is recommended that tests be performed for
liner resistance to that chemical mixture. Therefore, these ratings are offered as a guide only.

Abbreviations | Concentration
§ = Satisfactory U = Unsatisfactory sat. sol. = Saturated aqueous solution, prepared at 20°C (68°F)
L = Limited application possible — = Not tested sol. = aqueous solution with concentration above 10% but

below saruration level
dil. sol. = diluced aqueous solution with concentration below 10%
Cust, CONC. » Customary service concentration

Resistance at Resistance at

Medium Concentration 20°C 60°C Medium Concentration 20°C 60°C
(68°F) (140°F) (68°F)  (140°F)
A Carbon tetrachloride 100% L U
Acetic acid 100% S L Chlorine, aqueous solution sat. sol. L U
Acetic acid 10% S S Chlorine, gaseous dry 100% L U
Acetic acid anhydride 100% S L Chloroform 100% U U
Acetone 100% L L Chromic acid 20% S L
Adipic acid sat. sol. S S Chromie acid 50% S L
Allyl alcohol 96% S ) Cirric acid sat. sol. S S
Aluminum chloride sat. sol. S S Coppe chloride sat. sol. S S
Aluminum fluoride sat. sol. S S Cop nicrate a sol S S
ﬂuminum sulfate sat. :ol. g g Cosg:rr sulface sat. sol. S 3
ums sol. I ety )
Ammonia, aqueous dil. sol. S S C"‘yl‘;‘ "’dl s, sol. L Py
Ammonia, gaseous dry 100% S S Cyclohexano 100% S S
Ammonia, liquid 100% S S Cyclohexanone 100% s L
Ammonium chloride sat. sol. ) S D
Ammonium fluoride sol. S $ Decahydronaphthalene 100% S L
Ammonium nitrate sat. sol. S S Dextrine ' sol. S S
Ammonium sug_zée sat. sol. g g Diethy} ether 100% L —
Ammonium sulfide sol, Dioctylphthalate 100% 5 L
Amyl acetate 100% S L :
Amyl alcohol Igg% g % gxonne 100% S S
Aniline 100%
Antimony trichloride 90% s S Ethane diol 100% S S
Arsenic a{id sat. sol. S S Ethanol 40% S L
Aqua regia HCI-HNO,3/1 U u Ethyl acetate 100% S U
B Ethylene trichloride 100% U U
Barium carbonate sat. sol. S S F . .
Barium chloride sat. sol. S ) Ferric chloride sat. sol. $ §
Barium hydroxide sat. sol s S Feric nitrate sol. S $
Barium sulfare sat. sol S S Ferric sulface sat. sol. § S
. Ferrous chloride sat. sol. ) S
Barium sulfide X S 1)
Benzaldehyde 100% S L Ferrous sulfate sat. sol. S S
Benzene — L L Fluorine, gascous 100% U U
Benzoic acid sat. sol. S S Fluosilicic acid 40% S S
Beer — s s Formaldehyde 40% S )
Borax sat. sol. S S Formic acid 50% 5 §
Boric acid sat. sol $ [ Formxcla:l:d ol 98-100% S S
Bromine, gaseous dry 100% U U Furfuryl alcohal 100% § L
Bromine, liquid 100% U U G
Butane, gaseous 100% S S Gasoline _ S L
Buanol 100% S S Glacial aceric acid 96% S L
Butyric acid 100% S L g%ucose sard sol. g g
C ycerine 100%
Calcium carbonate sar. sol. S [ ’ g{l)'ml sal. S S
Calcium Chlorate sar. sol. S S
Calcium Chloride sat. sol. s S Heprane = . 100% S v
Cal y ide sol s s Hydrobromic acid 50% S S
cium hyd“”“ . st s s Hydrobromic acid 100% S S
Calcium hypochlorite Hydrochloric acid 10% S S
Calcium nitrate sat. sol § § Hydrochloric acid concentrared S N
Calcium sulfate sat. S S Hydrocyanic acid 10% S S
Calcium sulfide dil. sol L L Hydrofluoric acid 4% S )
Carbon g:‘osg;. gascous }g IS- 6 ll:llygroﬂuoric acid 160%9:6 g L
Carbon di e rogen S
Carbon monoxide 100% S S H;drogen peroxide 30% S S
Chloracetic acid sol. S K Hydrogen peroxide 90% S U

For environmental lining solutions . . . the world comes to GSE™
A Guadle/SUY Envitonmental, Inc. Company
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Resistance at Resistance at
Medium Concentration 20°C 60 °C Medium Concentration 20°C 60 °C
(68°H) (40°F (68°F) (140°F)
Hydrogen sulfide, gascous 100% s S
L thm 100% S L
Lactic acid 100% s H
Lead acetate sat. sol. s - gmdmwmmeﬂ sat. sol. S s
M
Magnesiom carbonate sat. sol. s s Salicylic acid m.::: $ [
Magnesium chioride sat. sol, H S Siiver acetate nt.”[. S 3
Maleic acid sat. sol. S : Sodium benzoste x:ll : :
Mercuric chioride sat. sol. H Sodium bicarbonate 5
' : - H : Sodum btk e : : |
ummmm l& : :' Sodium bromide sat. sol. 5 (] |
Mcthanol 100% ] 3 Sodium carbonate sat. sol. [ 3
Methylene chloride 100% L - Sodium chiorate sat. sol. 5 s
Milk - [ s Sodium chloride sat, sol. S S
Molasses cust. conc. H S Sodium cyanide sat. sol. ) 3
N Sodium ferricyanide sat. sol. s S
Nickel chloride sat. sol. s s Sodtum ferroeyanide sat. 3o s ;
Nickel nitrate sat. sol. H S Sodi P s s
Nckel sulfuee gy H 5 Sodium hydroxide sat. ol s s
Nisic acid 2',’ s s Sodium hypochiorite 15% active chlocine s ]
. Sodium sitrate sat. sol. H N
Nitric acid 50% H u sl s
Niuric acid 75% U u ""“""’s “ nlurke ::sax’ 3 :
guﬁcaud 100% u u Sodt nllllﬁmphunplme sat. sol. s s
' Sodium sulfide sat. sol. s s
Oils and grease - s L Sulfur dioxide, dry 100% 5 $
Ofeic acid lo0% $ L Sulfur trioxide 100% ] U
Onalic acid st sol. - s s Sulfuric acid 10% $ s
Oxygen 100% S L Sulfuric acid 0% s s
P Sulfuric acid fuming u u
Petroleum - - L Sulfurous scid 30% $ 5
Phenot sol. s S T
Phosphoric acid S0% s L Tanaic acid sol. s 5
Phosphoric acid 95% S 5 Tartaric acid sol. s s
Phosphorus trichloride 100% S L Thionyl chloride 100% L U
?bomgsﬂcdadoper mu.e;.n. : ] Toluene 100% L u
Plectic oo Iy Triethylamine sol. s
Potassium bicarbonate sat. sol. S H 4] ‘ L
Potassium bisuifide sol. S s Uren sal s
Potassium bromate sat. sol. s [ Unt o s $
Potassium bromide sat. sol. S S §
Potassium carbonate sat. sol. H S w
Potassium chiorate sat. ool. (4 S Waer - S $
Potassium chioride sat. sol. s s Wiae vinegar - $ 5
Potassium chromate sat. sol s s Wines and liquors - s s
Potassium cyanide sol. s s X
Pouassiumn dichromate st sol. ] s Xylene 100% L L
Potassium fervicyanide sat. sol. H S Y
Potsssium fervocyanide sat. sol. N S Yeast sol. s s
Potassium fuoride sat. sol. ] S z
Potassiuem hydroxide 10% s s
Potassium hydroxide sal. (3 [ xm u::(‘: $ S
Potassium hypochiorite sol H L chioride st S S
Powssium nitrate sat. sol, s s Znc () chioride st sol. H (]
Potassium orthophosphate e, sal. ] (3 Znce (IV) chioride s, sol. s $
Potassium perchionate s3t. sol. s $ Znc oxide sat. sol. S S
Potassium permanganate 20% s s Zoc sulfste sat. sol, s S
Potassium pessulfate sat. sol. ] s
Potatsium sulfste sat. sol. S S .
Potasslum suifice sol. $ s Specific immersion testing should be undertaken to ascerain the sultability of
Propionic scid 50% s s chemicals not listed above with reference to special requirements.
Propionic scid 100% s L

(@) Limited WWWMWMMMMMnmm temperature directly liner performance against the
given modia. Application &, however, %m

W
() Not sested

poisible under igss severe conditions, ¢.g. lower concentration, secondary containment, additional liner
mmamm»w”mammmmmwmmmamm

This data is provided for informationa] purposes only and is not intended as & warranty or guaranies. GSE assumes no lability in connection with the use of this data.
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APPENDIX B
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Appendix B was not reproduced due to copyright restrictions. For the complete
text of Appendix B see:

Cole Parmer, "Chemical Resistance of Plastic Resins,” Cole Parmer Instrument
Company, 7425 N. Qak Park Ave, Niles IL, 60714, (800) 323-4320, 1993 catalog.
pages 776-777.

A copy of the Cole Parmer catalog can be obtained using their toll-free
number, 1-800-323-4340.
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Attachment ] CXEMICAL RESISTANCE TABLES WHC-SD-WM-TI-714_ Rev. 0
, (MOM-PRESSLRE) APPLICATIONS Page C-2
Chemicals . Plastics st Kaximm Operating Terpersture (°F)
ard
Forrula Concentration ARS cPVe PP pvC PE P8
Acetaldehyde Con. - (] 140 N ¢ to Cto
CXSCXO 3 3
Aq. of 40X .- | .- Cto R to .
3 n
Acetamide ' 5% 120 .- 140 -- 140 .
cxscounz
Acetie Acid vapor 120 180 180 140 140 140
CH;C&K 25% N 180 180 140 140 140
Acetic Acid 40% N N 180 3 73 73
CH;CNH ’
]

Acetic Acid a5% X N 120 73 73 g
CX:ZC&IC
Acetic Acid glacial N X 120 15 BB
C!%CNH

£7 Acetic Arhydride -- X X e X i 140

.211CH3£0),0

]
Acetone { - '} N 73 N € to 140
l:xlcncu; 3
Acetophenone -- N .- 120 .- 73 --
~<CgHsCOCHy ’ ¢
Acetyl Chloride ‘ .. N [ .- R . .o
CH;COC(
Acetylene gas 3 N 73 X 73 C to
NC=CH . 100X g
. I .
Acetylnitrile .- .. L .- X - .-
Aerylic Acid 9T .- ~- .- N 140 ..
HZC:CHCMK
Aerylonitrile oo .- A -- X 140 .a
HC:CHCN '
; Jipic Acid sat'd -- 130 140 140 140 g3
"‘ccou(cnz)‘coon .

(A Number) = Resistent to Tempersture Indicsted C = Limited Resistance N = Not Resistant S
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Chewicals Page C-3 . Plagtics ot Maximyn ODerating Teeperature (°71
and

.. Formula Concentration ASS coVE - PP PVC PE rs
Allyl Alcohol . 96X .o R to 140 R to 140 ®wo
€K, =CKCH,OK (274 ] 3/C

to 180 to 140

Allyl Chloride -- .. X - X Cto 140
cuzcxcuzct 73
Alunirum Acetate sat'd - .- -- .e .o ..

' Al (cznloz)s

Aluainus Ammonium sat'd - 180 140 %o w .
Sulfate (Alum)
Allﬂ‘(SO‘)zlzﬂzﬂ
Alurainum Chloride - sat'd 160 180 180 140 140 140
Aqueous
Alclz o,
Atuminum Fluoride sat'd 160 180 180 3 140 140
Arhydrous
Alf:
Alunirum Rydroxide sat'd 160 180 180 140 140 140
sy, ALG303H,0
" AMuninus Nitrate sat'd - 180 180 140 140 140
ALCNOy)409K,0 . ,
|
Alumirum Oxychloride .- .o 180 180 140 .- 140
. Alumirum Potassium : sat'd 160 180 140 | 140 140 .o
“ Sulfate (Alum) . .
Al:(so‘)zp%uza
Aluninum Sul fate sat'd 160 180 140 140 140 ¢ to
(AMlum) . i
A oS0, )y
Armonis Anhydrous ‘ .. e .- .- .- .o T e
oty !
Armonia Cas 100X X 180 140 140 140 140
ll(: :
Avmonia Liquid 100X 160 3 140 ‘N 7°%o 3
¥u3
Ammonius Acetate sat'd 120 1480 3 140 140 .
: NHL(C,H0,)

"

(A Number) = Resistant to Tempersture indicated C = Limited Resistance N = Mot Resistant
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v Chemicals

Fage <-4

(A Nurber) = Resistant to Temperature Indicated

C = Limited Resistance

N = Not Resistant

Plastics st Naxims Temoerature (°F)
snd ' ‘

"--\ wla Corcentration ABS cpPve 1] PVC PE P8
Ammonium Bifluoride sat'd .. 180 1380 140 .- 140
HH‘Kfz
Amonium Bisulfide .- -- ] .- 140 .- .
()m,.)us
Ammoniun Carbonate sat'd .o 180 212 140 140 . Ko
(NK‘)HC%O(NH‘)COZNRZ
Ammoniun Chloride sat'd 120 180 212 140 140 140
N"‘Cl
Ammonium Dichromate .- .. 3 .. 3 .- ae
(HK‘)ZC:‘207
Armonium Fluoride 102 120 180 212 140 140 .-
NN‘F
Ammonium Fluoride 25X 120 180 212 ., Rto 140 3
NH‘F 73/c

to 140"
‘?niun Hydroxide 10% 120 N 212 140 140 140
t
Amvonium Nitrate sac'd 120 180 212 140 140 140
NH‘RGS 1
Ammonium Persulphate .- - 180 140 140 .. 140
(NK,).,8,0 .

:‘ 2°2"8 .

Ammonium Phosphate atl 120 R to 212 140 140 10
(Monobasic) 73/€

MM HoPO, to 180

Ammonium Sulfate .- 120 180 212 140 140 140
(NH‘)ZSO‘

Asmonium Sulfide dilute 120 180 212 140 140 140
(RN, ).S

472

Ammonium Thiocysnate 50-60% 120 180 212 140 140 140
HH‘SCR

Amyl Acetate - X X N ¥ 73 .-
C)ISCMSK"
“..m Aleshel .- . X - N 140 140
‘.slt"llll



L
-

. ) . Page C-5 |
Chemicals Plastics at Maximsm Temperature (°F)
ard
... Formula Concentration ASS cpve PP PVC PE P8
n-Amyl Chloride o ¥ X N | € to .
Cn3(CNz)3CNzCi 3
Anjline L] .- ¥ 3 € to
Cﬁns)lllz - 140
Aniline Chiorohydrate .o .. N .- N C to N
3
Anfl{ne Hydrochloride sat‘d .- X -- 1 140 N
csusxnzon:l :
Anthraquinone .. =- 180 .- 140 Cto C to
Cé)(s(CO)zC‘NS 3 73
‘Anthraquinone - . 130 7 140 140 € to
Sulfonic Acid e
€4 Hy0,0504He3N,0 . ‘
Antimony Trichioride sat'd .. 180 140 120 140 140
Sbc13
L \qua Regia .o N R to N C to N X
S {Ritrchydrochlaric Acid) 2] 73
Argen dry .- .- .- .- .- .-
Arsenie Acid 80% .- 180 140 140 140 149
n3A30‘91/2H20
[
Aryl Sulfonic Acid .- - 180 .o 140 £ I .-
C‘RSSQSH :
Asphalt .- .o | 73 N 3 140
Barium Carbonate sat'd 120 189 10 140 140 140
BacOy
Sariun Chloride sat'd 120 180 140 140 140 140
BaCl,021,0
22
Barium lydroxide sat'd 73 180 140 . 140 1%0 140
ll(Oﬂ)z .
Sariun Nitrate sattd 73 180 140 g 140 -

- h(ucs)z

(A Nunber) = Resistant 10 Teapersture Irdicated

C » Limited Resistance

N = Not Resfistant
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Fage C-6&

Ch.uicnls Plastics st Maximu Tempersiure (°F)
and -
formula Concentration ABS cYC | PP pve PE P8
- Barium Sulfate ' sat'd re! 180 140 28 140 140
hso,.
Barium Sulfide sat'd 3 180 140 140 140 140
Ba$
Seer .o 120 180 180 140 140 140
Beet Sugar Liquors .- .- 180 180 140 3 140
8enzaidehyde 10 N R ts 73 R to g ¢ to
C4HgCHo 3/ 73/% e}
to 140 to 140
Benzene .. N N N L . Cto N
Celig R 120
Benzene Sulfonic Acid - 10X - 180 180 140 R to .-
CéllsSOsH ' 73
10X+ . .- X - N .- --
" ~enzofe Acid atl 160 180 7 120 140 120
o R COOK
—~i" &S
Benzyl Ateohol [ - - X 120 X 120 .-
C6NSCHZOH
Bismuth Carbonate .o ) .o 180 180 . 140 140 140
:(IIO)ZCOB ,
Black Liguor sat'd - em 180 140 140 120 140
8leach 5% .- 180 120 140 140 --
Active
Blesch / 122 73 180 120 140 3 340
Active .
C!z
Blood - ow ,e .w ea .o o
Sorax sat'd 160 180 2 140 140 140
Nazl‘07olmlzo
srie Acid sat'd 160 180 212 140 140 140
N

(A Nutber) = Resistant te Temperature Indicsted C = Limited Resistance N = NotC Resistant

an



e

W\

Chewmicals

Fage 2-7

.. .. .o 180 .o e

(A Rurber) = Resistant to Tempersture Indicated C = Limfted Resistarce ¥ = Mot Resistant

Plastics at Xaxizim Temperature (°F
ard

formuls | Concentration ARS crve pr PVE PE [T

Brake Fluid -- . s . 140 e
" drine sat'd - 180 140 140 140 140

Bromic Acid .o -~ 180 N 140 X 140

Klrﬂ:

Sromine Liquid 3 | X X | N

lrz

Bromine vapor .. 180 X 140 K ..

Br2 25X

Bromine Vater cold .. 130 N 140 LS ¢ to

sat'd 73

Bromobenzene e -- .- - - N - .-

céuslr

Bremotoluene .- - .. c X -- .-

céuscnzzz

Butadiene 1174 .. 180 | 140 73 ..

uzc:cxnc:cuz

futane 50% .o 180 140 140 140 N

%Mo

Butyl Acetate .- N C to X 3 ¢ to

CKSWX(CHJ)(CZKS) s ¢ 3 3

Butyl Alcohol -- -- € to 180 120 140 120

CK; ( C)Iz ) ZCNZOH 73

Butyl Cellosolve .- .- L .. 73 .- --

nOCHzCsz‘H9-

!

n-Butyl Chloride .. ] .o i - .. .-

C‘ll9Cl

Butylene (C) Liquid .o .- N 140 120 -e

CH<CH:CHCH

3 3

Sutyl Phenol - -- N € to 3 3 -

:‘n,cbx,ou 73

Sutyl Phthalate .o

10
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Chemicals #'3'38 .:-.é. Plastics ot Maximm Temperature (°F)
andd
Formula Cencentration ABS crve . PP PYC PE 1d]
kgtyt Stearate .- .. .- - 3 . .
Sutynediol .. . ve .- 3 . .
Xoc llZC H CCHZOK
sutyric Acid - N X 180 3 73 A
cxzcxzcxzcmu
Cachium Cyanide - .. 180 .. 140 .- .e
Cd(CN)z
Calcium Bisulfide .. .. 3 .- ] .- ..
_Ca(HS),06H,0
Calcium Bisulfite .., .- 130 180 140 N 140
Cl(l(SO:)z '
~ calefum Carbonate - - 180 180 140 140 140
ClCO:
Calcium Chlarate .- .e 180 180 140 140 140
-, C3(E105) 30200
" Calciun Chloride . 120 180 180 10 140 140
CaClz '
Calcium Hydroxide .. 160 180 180 140 140 140
Cl(DH)z
ZCalcium Hypochlorite 30% ¢ 160 180 140 140 140 140
Cl(OCUz
Calefum Nitrate - .. 180 180 120 140 140
Ca(xoy),
Calcium Oxide .- .- .- -- 140 140 .-
Ca0 .
: fi
Calcium Sulfate .. 100 180 180 140 140 140
CISO‘
Casphor e N .. 3 3 ' .-
€10M1°.
Cane Sugar Liquors .. .- 180 180 140 140 150

“v2%22%,

- -

(A Nurber) = Résistant to Temperature Indicated C = Limited Res{stance X = Not Resistant
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N ' Page C-9
Chemicals Plastics ntguucuua Temperature g°q
and )
s Formuls ' Concentration ABS crve (1] PVC PE Pt
" taprylic Acid . - .- .- .- - .-
cu,(cnz)éccou
Carbitol ae . .a ae .o 3 .o .o
Carbon Dioxide Dey 160 180 140 140 140 ..
COZ 100X i
Carbon Dioxide Vet 140 180 140 140 140 140
CDz :
Carbon Msulf'ide .o } X ¥ N (8 { .-
CSZ . 140
Csrbon Menoxide ' Gas .- 180 . 180 140 140 140
co b -
Cacbon Tetrachloride .- N X N 3 [ O N
cet, 3
Carbonic Acid Sat'd .- 185 180 140 140 140
%L
7 %
bt
N
“tastor 0il - . Cte 140 140 - 3 140
180
v
Caustic Potash ‘50: 140 180 180 140 140 3
Xoxu
5&ustic Soda Up to 180 180 180 " 140 140 3
NalK 40X ¢
(Sodium Hydroxide)
Cellosolve : . . N 3 3 Cto 140
cxcnzcnou ' 120
Cellosolve Acetate .- - - ee 3 73 . ..
cnscnocnzcxzoczus / .
Chioral Nydrate All .a 180 C to 140 120 140
CCl;CR(Oﬂ)z 3
Chlorsmine bilute .- .- N e I .-
myct . ’
Chtoric Acid 10% .o 180 3 140 73 .o
HC!O;O?N:O

(A Nurber) = Resistant to Tespersture Indicated C = Limited Resistance ¥ = Not Resistant ' 12
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Chemicals Plastics af Meximm Temersture (°r)

< . and . '

P Formuls - Corcentration ABS 4 4']o PP PVvC PE re
Chloric Acid 20% .- 185 3 140 a1 ..
HC(O;oTNZO .

Chlorine Gas (Dry) . 0-20 X € to N Cto Cto .-
{Neisture Content) PPM 73 Fp e
Chlorine Cas . 20-50 N N N % C to ..
(Moisture Content) PPK ) 3
thlorine Cas S0 « N N X | C to .
(Meisture Content) . PPK- 3
Chlorine . Liquid ] X X X N | e
thlorinated Vater 10 .. 180 180 160 140 140
i PPKR
Chlorinated Vater Sst'd .- 180 180 140 € to 140
120
.+ Chloreacetic Acid sox N 180 € to 140 120 N
Chloroscetyl Chloride 7. -. .- .- N £ 1 .- .-
cleu,coct {
Chlorobenzene ory N | 73 . N € to ]
_ Cgnstl . B 120
Chlorobenzyl Chloride . .- [] - N Cto ..
Clcéll‘CIlzCl : 120
™ chloroform’ Dry N X N X Cto Cto
C)ICI3 e 120 73
' !
Chloropicrin . .. . .- N 3 .-
CC!;I‘OZ
Chlorosul fonie Acid .- .- n | g € to L
CISOZOH . 120
Chremic Acid 10X 73 180 140° 140 3 140
HZCI'O‘
. romic Acid 30X N 180 3 123 3 : 140
e .zCrO‘

(A Wurber) = Resistant to Tewperature Indicated C s Limited Resistance ¥ s dat Resistant



Fage Z-11

Chemicals © plastics st Mpximgm lererature (97)
and .

- Formuls’ Comcentration ASS crve PP PVC PE P
Chronic Acid ' 0% X 120 7 140 7 7
nzcro‘ .

Chromic Acid sox ] C to 73 X 3 |
N Cro, 140
Chromium .- o 73 .- 73 .- -
Potagsium Sulfate :
cr:(so‘)zoxznzo
Citric Acid v sat‘d 160 180 140 140 140 140
C4¥307
Coconut Oil . .. . € to 3 140 3 140
180 :
Cotfee -- .- 136 10 120. 140 -
Coke Oven Gas -- .. -- 73 140 140 ..
Copper Acetate Sat'd . 73 3 3 .- .-
Cu(Cznloz)onZO
Copper Carbonate Sat'd .- 180 - 120 123 . e-
cmo}. . .
t
: .
Copper Chloride Sat'd 73 - 180 140 140 140 140
CuClz .
- Copper Cyanide .- ", .- 180 .. 140 140 140
CU(C")Z
Copper Fluoride = .. 180 73 140 140 140
CuF,024,0
272
Copper Xitrate 30z -- 180 140 140 140 140
CU(NOy ), 031,00
0302230, .
Copper Suifate Sat'd 120 180 120 140 140 140
CusS0, o5K.,0
4772
Corn 0il ' - - Cto 73 140 120 .-
180
Corn Syrup .- .. 185 140 140 140 -

LYy

(A Nurber) = Resistent to Tenpersture Indicated € = Limited Resistance N = Hot Resistant o 14
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Page C-12
Chemicals Plagtics st Maximm Temperature (°F)
and '
CTNrmula ' Concentration ARS ePve PP pVC PE P8
Cottonseed Qil .. 120 C to %0 140 140 1o
180
Creosote - ) . X Yo o 140 .
Cresol 90% N N R to R I3 X
cuzcéu‘on . 3
Cresylic Acid $0% .- 180 o 140 C to R
73
Croton Aldehyde . .- N € to N .- ..
CX; CK:CHCHO - 73
Crude 0it .o .- 180 140 140 C to ¢ teo
- 120 3
c“m ae aw- om .- e .- .ow
CollsCHLCHy),
Cupric Fluoride .. -- 180 - 140 140 .-
Cqu '
SR .
Ui oric sulfate Sat'd 100 180 el 140 140 -
Cus0o, o580
47072 '
{
Cuprous Chloride Sat‘d 70 180 -- 140 140 .-
cucl
<Lyclohexane - ¢ 73 H N N 120 .-
stz
Cyelohexanol .. C to X 140 N 3 € to
C X, .0 - 120 73
8711 .
Cyclohexanone . | N 73 N 120 A
C X, 0
6710 !
Decshydronapthalene .- .. .. .- - e .
C1a%1g
Detergents .- .- Cto 180 140 140 ..
(Heavy Duty) 180 .
Dextrin Sat'd .- 180 140 148 140 140
‘Starch Gum)
Vextrose .o .. 180 Ko 140 140 140

(A Number) = Reslistant to Temperature Indicated C s Limited Resistance ¥ = Mot Resistant .
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. MIC=SU=AFI™ L= L, U
Fage C-13
Chenicals Plagtics at Maxivmm Vemperature 5
ard

"~ ermule Concentration ASS (o 4o pr (44 PE 11
piscetone Alzohel .- .o X 120 L} .- .e
C“scOCHzC(CH3)ZON
pibutoxyethyl Phthalate .- .. ¥ .- N oo .o
€My (CO005H50C, Koo
n-Dibutyl Ether .. .o .e - .. bl o
CiHgOC My
pibutyl Phthalate . N | 3 ] £ .-
CGH‘(CMC‘ll,)Z
Dib.:tyl’ Sebacate e .- . g 3 B .o
c,.x,ocomnz)aococ‘n,
Dichlorobenzene .- N N C to N ¢ to ..
CyH Cly 73 . 120
Dichlorcethylene .- .- .- C to L¢ C to .o
cznzctz 3 120

T fesel Fuets - - 180 140 140 73 ¢ to

g

Diethylamine .o N X .- L € to X
C‘Hw)ul 120
Diethyl Cellosolve .- .- .- .- .- .- .-
HOC!IZ(:)(ZOCZ)(6
Diethyl Ether .. » N 73 3 ¢ to .-
€ Hyg0 140
Diglycolic Acid Sat'd - 180 140 120 140 140
O(CRZCMII)Z
0imethylamine ! .- - . e 140 1} X
(CHyI NN
Dimethyl Formaamide .- [} | 180 | 120 .e
xcou(tx3)2
Dimethylhydrazine - e .. .o '} .o ve
(cus)zmmz
. Yimethyl Phthalate .- .- .. ve .o € to .o
céa‘(ccoc,nw) 3
(A Nurber) = Ragigtant to Tespersture lndicated C » Limited Resistance ¥ = Not Resfistant e
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Chenicals Fige .:-i_q Plagtics 3t Maximm Tempersture (%f)
ard
Formula, Corcentrution ABS cPYC ‘PP PVC PE PB
pioctyl Phthalate .- H] N Cto ¥ 73 C to
RAL I 3 3
pioxane . .. t .- C to X 140 oe
biphenyl Oxide Sat'd .o e . . e .
(cbus)zo
Disodium Phosphate - - 180 140 140 140 140
MJZHPO‘
Oow Therm A .- - .o .o N .- .e
Ether - X X € to ] 73 N
ROR 73 .
Ethyl Acetate .- ‘N | C to X 3 C to
CH4C00C Kg 140 3
Ethyl Acetoscetate .. ] N .- N -e .e
- EHCOCHRC0CHs
u.ﬁkhyl Aerylate -e -- N - N .- ..
CHZ:CHCWZRS '
i
Ethyl Alcohol (Ethanol) .- -- C to 140 160 140 120
szSOH 140
fthyl Benzene - .o .- € to N € o .-
C4isCyte e 3
Ethyl Chloride bry .- L4 C to N € o .-
€, HgCl b 7
Ethyl Chloroscetate -- .o .- .. "y .e .a
CCl(zClCOzCzns '
Ethylene Sromide bry .- ] . ] e N
BrCX,CR.B 1
2772
Ethylene Chlorice bry - X N C to | C to .o
clcH,CRCL e ) 140
2772
Ethylene Chlorohydrin .o .- L 73 N .- N

"t CHZCHZOH

S

(A Number) = Resistant to Temperature Indicated

C = Limited Resistarnce

¥ = Not Resistant

17
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fige C-15

Chemicals Plastics st Maximem Vemperature (°r)
asnd | . .
formuls Concentration ABS crve tdd Ve PE rs
Ethylene Disnine .- X .- 73 N 140 ..
NHoCHACHoNRy
Ethylene Dichlaride dry N N C to N Cto 140
‘CoN,CL 140 3
2°47°2
Ethylene Glycol .. ) C to 212 . 140 140’ 140
! CH.,OMCH, 08 180
r A
Ethylene Oxide . .= ) .- N C to N 73 .-
CH,CX,0 73
Ethyl Ether - T . -- X N N X X
(€520
Ethyl Formate e - e .- . .. .
HCOOC, K¢
2-Ethylhexanol . . -- - - 3 -
cxstcuzascuczuscuzou
=2 Ethyl Mercaptan L. - .- .- -- -~ --
«3 CzHSSlI

Ethyl Oxalate
(cooczus)z

Fatty Acids .- 160 15 120 o 120 150
R-COOH . .

-~
-

Ferric Chloride : Sat'd 120 - 180 140 " 140 140 150
(Aqueocus)
hcl3

ferric Mydroxide Sat'd 140 180 140 140 140 -
Fe(on)y ’

Ferric Nitrate sat'd 160 180 140 140 140 140
Fe(ﬁﬂ;)} 9)!20

Ferric Sulfate | .- 10 180 10 140 “w e

ferrous Chloride Sat'd 160 180 140 140 140 140
FeCly

= (A Wurber) = Resistent to Tempersture Indicated € » Limited Resistamce X = Not Resistant 18
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Page C-16
Chemicals | Plastics ot “aximum Tesperature g°r)
and
" ormuls - Concentration AsS CPVe PP pve PE PE
ferrous Hydroxide Sat'd 160 180 140 1.0 140 .
Fe(Olﬂz
Ferrous Nitrate .- 160 180 140 140 140 ..
FC()’%)Z
ferrous Sulfate .- 160 180 140 140 140 140
reso4
Ferrous Chloride Sat'd 160 180 140 140 140 140
Feclz
fish 0il .- .o 180 180 140 140 140
Flue Cas .o .- .o .- .o -- .
fluoboric Acid .- .. 3 73 140 140 140
KIF‘
Fluorine Gas (Dry) 100X .- 3 ] 73 Cto ¢ to
’ Y F, 73 73
Fluorine Gas (Vet) .. N 73 X 3 N R
; ¢
2
Fluosilicic Acid Jox .- 120 .- .- .- .-
"2‘"6 )
“Fluesiticic Acid 50X .- 3 73 140 140 140
“23”6
Formaldehyde Dilute 160 73 140 140 140 140
HCNO
Formaldehyde 5% 160 € to 140 140 1£0 140
HCNO 73
Formaldehyde hyed 160 C to 140 140 140 140
RCHO 3
formaldehyde 50X - € to .- 140 %0 140
NCHO 3 .
Formic Acid .- X 3 140 73 140 150
“r.O08
- ¢on 1% 100% ] 3 N 140 3 .-

(A Nurber) = Resistant to Tempersture Indicated

C = Limited Resistance

N s Not Resistant
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Chemicals Page C-17 Plagticyg st Meximm ¥ eature (°f
ang . .

.. formula Concentration ADS crve rr [ 44 pE 1]
freon 12 100X oo n 73 140 I 150
Freon 21 100X .- .. R N C to .o

120
Freon 2% " ye0x . n n ¥ € to -
120
Freoa 112 1002 ] .o .o R 140 be .-
Feeon. 114 1002 .- .- ] 140 3 .o
fructose ’ oo 3 180 180 1o 140 140
Ce¥12%
Furfural ’ ' -- X N N N ¢ to ..
c‘nzocnc wo
Callie Acid .. -- bg! .- 140 a ..
cbuz(ou)scoznouz{:
Gasoline, Leaded” -- X L X %0 3 N
Casal ine, Unleadec* " ] L X we 3 X
|
Caschol® .. X L] R 140 rad %

- Gasoline, Sour® .. , X X c e n X
Gelatin .o .o 180 a¢ 1c 1% . Wwe
Clauber's Salt .o .., .- e .. . .o
uazso‘o\ouzc
Glucose / .- 120 180 riYs 1744 1%L 18-
cbx‘zo‘onzo
Glue . .- .. 10 1o 1%e .
Clycerine .o 140 180 212 140 14¢ 140
c;ﬂs(ou)s *

Glycol - .. € to 212 1c 1"®e .-
OllCKzC)IzDK 180
"""" © * Sea Kote on Page &,

(A Mumber) & Resistant to Teaperature Indicated € v Limited Resistance R = Mot Resistant
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(A Nurber) = Resistant to lempersture Indicated

dn

C = tLimited Resistance N = Not Resistant

Page (C-18

Chemicals Plastics at Maximsm Tesperature (°fF)

ard .
formuls Concentration ARS cPYe PP PVC PE r8
SIYGOl uim S .e Y aw .e oa aw
Glycalic Acid Sat'd . 183 3 140 140 .
OHCHZCOOH
Slycxal . .- .- .- -- 120 ..
CHCCHO
Srape Sugar . .. 180 .. 140 .. -
Grease .= i - == g i i
Green Liquor - 160 120 . 140 .- 140
Gypsun Sturry - .- -~ .- -- --
:aso‘enzo
Yeptane (Type 1) .- 73 180 R 140 3 X
CHis
n-Hexane .- < T3 T3 3 .- .-
CeMva,
Kexanol, Tertiary .. .- 180 .- 140 140 140
Iype |
»X;(CHZ)‘CKZO“
Kydraulic Qi . ¢ .. .- . 3 3 .-
{Petroleum)
Mydrazime .- - . £ X .- .-
Hzﬂﬂﬂz
dydrobremic Acid 20% 5] 73 140 140 140 140
Kée
Nydrobromic Acid $0xX N .- 120 .. 140 -
N8
Sydrochloric Acid 10X € to 180 140 140 140 140
(41 120 .
Sydrochloric Acid 30x to 140 140 140 140 140
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. Page C-19
Chemicals ) Plastics at Maximum 1 estvre (OF
=« Formils Concentration ARS ceve b 44 (44 PE 4]
Kydrocyanic Acid . 160 180 e ] W0 ° 10 140
HEN .
Hydrofluoric Acid ditute 1.8 rp 180 73 140 120
14 .
fydroflueric Acid 3ox ] 3 140 73 140 140
RF
Hydrofluoric Acid 50% ' | N 3 3 120 140
HF
Hiydrofluoric Acid . 100% ¥ X C to L] 120 .-
NE . | 3
Hydrofluosilic Acid $0% N 140 .. 1% - 140 .-
Hydrogen Gas .o 3 140 140 140 140
Hydrogen Cyanide e " .o .- 3 140 .- .-
HCX
. Rydrogen Fluocride .. .- c 3 N .o -
Anhydrous - :
1
{
Hydrogen Peroxide 50X - 180 3 140 140 N
k%
~  Hydrogen Peroxide 902 , - 120 Cto 10 73 X
K505 £
Hydrogen Phosphide .e .o 3 -- 140 140 140
(Type 1)
PR3
-Bydrogen Sulfide / ory .- 180 150 140 140 140
HZS
Hydrogen Sulfide Vet .- 180 .- 140 140 .-
KZS
Nydrogen Sulfite 102 .o oo .- . 140 < .
nzms . L]
Kydroquinone sat'd . .- 180 .- %0 140 140
. Ca¥e (0W)

(A Nunber) = Resistant to Tesperature Ind{cated € = Limited Resistance ¥ = Not Resistant
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Chemicals Fige <-20 Plagiics ot %asimm Verperstyee (5F)
ard
Formula Concentration ASS PYC . PVC PE B
zdroxylauinc Sulfate .o .o 180 .o %o 120 .e
(HN,0K)oH SO,
Hypochlorous Acid 102 73 180 3 %o L] 140
%oCt
inks .e - .o 140 .o 140 ae
Todine 10% ¥ 3 3 ] C to X
| 120
2
Jron Phasphate .. .- - .- i .. .-
1sobutane .- .. g .. .- .- o
(CHy)5CHCH:
Jsobutyl Aicohel .- C to .. 3 .- 140 .-
(CKJ)zCMCXZOK 3
Is0octane .- .- -- € to .- 73 .-
“"3’355"25”‘=”3’2 3
- N .e .o .. al .-
Isdpropyl Atcehol ; - C o 212 120 10 %0
(CH;)ZCHOM 180
Isopropyl Chloride .- .o . .- oo .. -
Exscnc1cu3
Iscpropyt Ether .o .o X € to X n .
(CHB)ZCHOCN(CXS)Z 3
dP-3 fuet* .e . .- .o ve .o
P4 Fuel® .o .- 73 € to 140 73 °-
. Ji 3
JP+5 Ffuel® -- .. 73 € to 140 (£ .
3
JP.‘ 'u'l‘ . e .- .w .o -- ae o=
Isophorone -e e - .m .- .. .e

C(O)CHO(C“; )CHZC(CM3)zCKZ

‘¢ Note on Page &,

(A Rurber) s Resistant to Temperature Indicated

C s Limited Resfctance K = Not Resistant

23
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Plasticy at Mazimsm Yerpersture ¥y

*Sex Note on page 4.

(A Nurber) ® Resistant te Teaperature Indicated C = Limited Resistance ¥ = wot Resfstant

rd Page C-21
formuls Concentration ASS CPVC . rr 14 PE rs
‘Clp slu‘-ry .o ew .w LX)} ow ,e e
Xsrosene® .. g ) 3 C to 140 € to 2 to
' 140 140
Ketchup e .- .o .e 73 .w e
Letones .- | | < te N T .o
3
xraft Liquors .. I 180 .- 140 120 120
Lactic Acid 282 73 180 12 11 140 180
cn,cxoucaon
Lactic Acid 80X | 3 4 11] T3 140 .o
C)(;CI'IOHCWN
Ltard 01l .o .o 130 ==, 140 120 I3
Latex .o .o . 140 ow 10 P
Lauric Acid .- oo 180 148 140 120 .e
iyl Chy) mcoon '
' {
Lauryl Chloride . .. 3 i 140 120 73
{Type 1)
- CygMastt
Lead Acetate Sat'd .- 180 180 120 140 140
1419 Czlsozizdﬁzo
Lead Chloride .- .- 130 140 1.0 120 .
"Clz
Lead Ritrate sat'd .- 180 140 140 120 .
n(uoz)z ) )
Lead Sulfate .- .. 180 120 140 120 ..
PbSO‘
Lemon Ol - .. .o C to e ve -e
e
Ligroin .o - .o 140 - - ..

24
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Chenicals Fage Z-2¢ _P__u:;_ﬂ.“ n'N.piM Tempersture (OF)
ond | : '

“Fenull Concentration ABS tpve " PP pPVvC [ 43 Ps
Lime Sturry ' .o .. re .w .- 140 e
Lime Sulfur .- .. a3 73 73 120 140
Linoteic Acld .. .o 180 180 140 .o 3
CHo (CHy) HC:CHCKZCH:
cu?cnz.f#noa

A 3
Linsteic Ofl - . . .- 140 .- 4]
(Type 12
Linseed Oil .. 3 C to 140 140 3 150
180 '
Liqueurs ) . - .- 140 140 120 140
Lithiun Bromide .- .- - 140 %0 140 .-
Ligr
Lithium Chloride .- .- .- 140 140 120 .-
Lict .
2o Ithium Hydroxide .. .- - 140 .- 120 .-
n oK
Lubricating Oil ' .- .- 180 Cte 1%we Fo 140
(ASTH #1) | 140
tubricating oft’ -~ .- 180 € te 140 s 140
_ (ASTX #2} 140
d ]
Lubricating Ol .o .- 18¢ Cte 140 (2] . 140
CASTM 33 146
Ludex .- .- - - .- .- -
Magensium Carbonats /[ .- 126 18C 212 140 140 140
HQCOZ
Kagnesium Chloride sat‘d 12¢ 186 1e 140 140 140
Hgﬂz .
Hagnesium Clitrate .. - 186 .. 140 140 .o
ngucsaso.,osnzo :
Kagnesium Fluoride .- . . .- . .. .-
:igfz

~oos”

(A Number) = Resistant to Temperature Ind{cates ¢ = Limited Resistance ¥ = Not Resistant
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Chemicals ' Page' C-23 Plastics ot Maximm Tempersture g°l)
ard. ' .

AR, V1T ) Concentration ABS crve rr rPVve PE £ ]
Kagnesium Nydroxide sat'd 160 180 120 140 140 140
M(Oﬂ!z
Kagnesium Nitrate - 180 180 212 140 140 %0
Kg(NOy) 02,0 _ .
Magnesium Oxide .- 160 .- .o .- -- -
Mg0
Hagnesiusm Sulfate - 160 180 212 140 140 140
noso‘omzu
Maleic Acid .- sat'd 160 180 140 140 140 140
HOOCCH : CHCOOH :

Malfc Acid .o .o 180 140 140 140 140
cmucxzcx (OK)COON .
Kanganese Sulfste .o .o 180 180 140 %o - ..
nnso‘o&uzo
£ reurie Chloride .- -- 180 180 10 %0 1%0
‘--..a‘",,'Clz
]

Mercuric Cyanide | Sat'd .o 180 140 140 140 140
Ho(u)z
Mereuric Sulfate ) sat'd - 180 140 140 140 .
Kercureus Nitrate sat'd .- 180 140 140 140 140
uguosazuzo
Mercury .- . 130 140 - 140 140 140
He
Nethane d .- X 73 3 140 120 o
CH‘

Nethanol ’ .. .. N 180 140 140 140
(Nethyl Alcohel)} )

CR;O!!
Kethoxyethyl Oleate . .o - .- 3 . .o
cxlocnzcxzooccwnn

"« ethyl Acetate .o N, N 140 % £ to .o
culmzcu, 120

(A Number) = Resistant to Tempersture Indicated. C = Limited Resistance N = Mot Resistant 26
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(A Nurber) = Resistant to Tewpersture xr\dfénted

€ = Limited lesis.nnce

N = Not Resistant

Page C-24 2tsstics st xeximss Tewperatyr,
and '

: "-?r-uh‘ Concentration ABS - 44 PP PVvC PE PR
Methyl Acetone .- .- .. -e i .- -
C;Rso
Nethyl Acrytate Tech. - .- ) - 140 -
cuz:cacocu3 Pure
Methyl Amine . . N N ¥ .- .-
Cllsllllz
Kethyl Bromide .- .. ] N N C to --
C)lslr 3
Methyl Cellosolve .- .- L} 73 N C to .-
nocuzcuzocus 120
Nethyl Chloride ory N N | X C to X
cuscl 120
Methyl Chlorsform .. ] X C to N ¢ to .-
cxscct 3 120

»"athyl Ethyl Ketone .- N n g N s ya

D 1)
.H;COCsz
t
Methy! Formate P s . -- - - .-
ncoocus
Methyl 1scbutyl Carbinol .- .- -- -- X .- -

- cxsazcacxzcn(cxsmn ]

Methyl Isobutyl Ketone .. X N 73 X 3 .-
( Cﬂ: ) ZCKCIKZCDCHS
Methyl Isopropyl Ketone e ° . N - % 73 .-
CX:CWK(CHs)z

/
Methyl Methacrylate e .- .- .- 4] 140 .-
cuzzcccxsmnou}
Methyl Sulfate - -e 3 C to 73 140 .e
Methylene Broaide .- .- ] 4 K Cto ..
R Bry 120
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WHC-SD-WM-TI-714, Rev. 0

Page C-25 Plastics st Maximm 3

11 (oo:u,)zo&nzn

Nickel Ammoniua Sulfate )

ulso‘o(xu‘)zso‘eéuzo

(A Number) = Resistant to Vemperstuce 1ndicated

C = Limited Resistance

N = Kot Resistant

e

Chenicals rature
snd
formula Concentration ARS crve 44 pve PE P8 Y
-~ Kethylene chloride .o .o X L} | t to o)
CioCly.. 140
-2
Nethylene Chlorobromide . . . .- Az . .
ancur
Kethylene {odide .o .. .- X N € to .-
Cl(zlz 120
Nethysulfuric Acid ve . 180 140 140 .. ..
CKS)ISO‘
nitk .- 160 180 212 - 140 140 140
Mineratl oOil .- 3 180 C to 111 I 3 ¢ to
. 140 e
Molasses .o .- .o 140 140 140 140
Konochlorsacetic Acid Sox .- . 140 140 140 .-
Cﬂ-,ClC&ll
. {
Honochlorobenzene Tech. .- e 3 ] C to .-
c H.Cl Pure 120
6"'S
MHonoethanciamine .- .o .- .o 'y .. .a
KOC}IZCI(Z)IHZ
Motor Oil .- - 180 C to, 140 140 .-
¢ 140
Xorpholine .- o .- 140 - 140 ..
c‘nam ‘
Maphtha .o .- 73 4] 140 3 ‘73
" Naphthalene ! - . X re! X ve] 73
Cio's
¥atural Gas .. 123 .o 3 140 140 73
Nickel Acetste .- .- .o .- 73 .o 140

N ¢

28
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Chemicals Fage % 7 plistigs st Mazimm Yerperatyre (Or)
and ; '
Formuls Concentration ABS CPVC PP pve PE e
RS
chkcl Chloride . Sat'd 160 180 180 140 140 140
HClz
Nickel Nitrate sat'd 160 180 180 140 140 140
Kickel Sulfate Sat'd 160 180 180 149 140 140
Kicotine .. .o 180 .o 140 140 140
CotieM2
_ Nicotinic Acid .. .- 180 .- 140 140 140
Csx‘ucoou
Kitric Aeid 10X t to - 180 180 140 140 € to
uuo3' - 3 73
Nftric Acid . 30% ] R to 140 140 140 R
HNOy 73/¢
to 180
Xitric Acid 40% N R to 3 140 73 |
N 73/€
03 to 180
Nitrie Acid 0% N e} X 100 3] X
KOy {
Nitric Acid 70X X 3 N 73 ¢ to N
HNOy 7
: [}
Ritric Acid ‘ 100X N ) | N N N N
Huo3
¥itrobenzene -- ] N C to X e .
Cbllslloz 140
X{troethane / Tech. . .. .. -- . .. -
txscxzuoz Pure
Kitrogen Cas ™ e .o e .o .o .o
2
K{troglycerine .- .. .. - N 73 .
szNOBCHHOSCXZI%
ftroglycol .o .- .o .- N .- ..

(A Nurber) » Resizstant to Tempersture Indicated

C = Limited Resistance

X = Not Resistant
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(A Nutber) = Resistant to Tesperature ind{cated

C » Limited Resistance

N = Mot Resistant

Chemicals Page C-27 plasties st Mazims lemperature (°n
awd :
rarmula Corcentration ALS ceve: PP PVC PE P8
xitremethane Tech. .- . .. .o .o .o
sz)loz Pure
Kitrous Acid 10% .. 180 c to 140 3 .-
uuoz 73
Nitrous Oxide .. .. 73 3 P4 4] .u
)le
n-0ctane es .n c to cw oe en om
CII"Ha 3
olefec Acid .o 140 180 s 140 € to 150
cusccuz)rcn:cx(cnz>7coon '1‘0 )
Oleun .o ] ] N ] N N
-auzso‘oysux
olive oil .- 160 C to 3 140 140 .-
180
50X 160 180 140 140 140 140
A
Oxygen Gas = 160 180 N 140 140 .-
%
Ozone .- .o 180 C to 140 ¢ to -
103 . 3 . 120
Palm Ot .- .- .. 3 .- 140 .
Palmitic Acid 10% 3 3 1380 140 120 150
CK;(CKZ)“CNM
Patmitic Acld ! 70X .- 73 180 T3 120 .
cn;(cxz) 1 4 Coox
Parsifin - e 180 140 1.0 ¢ to .o
C“)tn 140
Pearnut Oil .- .- ¢ to 140 -~ .. ..
180
Pentane* .. ] C to N C to C to .-
3(61(2)3“3’ 180 140 120

30



Chemicals ‘ Fage 5’28
ard

' il-;st'inmui ‘Waxinam Tempersture (°F)

formula ' Concentration ARS CPYCe . PP PVC PE P3
Peracetic Acid . 0% .e N .o a) n e
cuscocox
perchloric Acid 15% . 140 140 3 140 € to
(Type 1) 73
HClO‘
perchloric Acid 70% 73 180 C to 3 3 N
' (Type I 73
NCXO‘
Perchloroethylene .o L Cto Cto C to ) C to .-
ctqc:ccl 180 73 140 120
27t
perphosphate : i .- 3 140 73 .- ..
Phenol . N .73 73 I T 73
C6H50H
Phenylhydrazine .= .e N N  § € to ..
Cbﬂs)lmﬂlz : 120
Y
-~ Phosphate Esters .- -- - . -- .~ .
ERY
Phosphoric Acid 10% - 180 212 140 140 140
K;Po‘ t
{
Phospheric Acid S0x 3 180 212 140 140 3
H;PO‘
~ Phosphoric Acid 8s% ‘. 180 212 1o s .-
KSPO‘
Phosphoric Arhydride e : -- 3 73 3 -- .-
P20
Phosphorous (Red) . -- -- .- .- 3 140 .-
!
Phasphorous (Yellow) .- .- -. .- 3 140 " -
Phosphorous Pentoxide .o -- 3 3 3 140 .-
P2% )
Phosphorous Trichloride oo - X 73 » X 120 € to
- PC(: 73

(A Number) = Resistant to Tempersture Indicated € » Limited Resistance N = Not Resistant

L ]
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* Chemicals , Page C-29 2lastics st Waximm Tewperagure °r)
and : -
armals Concentration ARS crve PP Pve PE Pe
Photographic Sotutions .. .. 180 140 140 140 140
Phtalic Acid .o .. .o 140 C to 140 .-
cbu‘(:oomz . 140
pleric Acid 10X ] N e ] L} I 3
cbuz(nozascx
1}
Pine 0il - . - 140 .. 3 .
Plating Salutions .. - 180 140 140 140 Cto
(Bress) 3
Plating Solutions .- .- 180 140 140 140 tto
(Cadmium) 3
platings Solutions .o -- 180. 13} 140 140 € to
(Chrome) 3
Ptatings Solutions .o .o 180 140 - 140 140 € to
(Copper) g
s
Y . atings Solutions .- -e 180 140 140 140 C to
- setd) 73
1
pPlatings Solutions | .- .- 120 . 140 140 140 € to
(Lead) g
* platings Solutions .o .- 180 140 140 149 € to
~Mfckel) , w
Platings Solutions .- -e 180 140 140 140 ¢ to
| (Rhoditm) 73
Placings Selutions - .. 180 140 140 140 € to
(Silver) 3
Platings Solutions .o -- 180 140 140 140 € to
(1in) 3
Platings Solutions v .- 180 140 140 140 € to
73

Polysulfide Ligquor

(2ine)
|

(A Nutber) s Resistant to Tempersture indicated

€ s Limited Resistance

X = Mot Resistant

.12
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-, XSO,

XCX

(A Nurber) = Resistant to Tempersture Indicsted

€ = Limited Resistance

N = Not Resistont

Ch::;ult | Page C-30 Plasticy ot Maximpm Yemperature (°1)

Formila Concentration ARS crve PP PVC PE PR
~ polyvinyl Acetate .- .o .- .- .. .. ..

Potash (Ag) Sat'd .. 180 .- 140 140 .e

KON

Potassfum Alum .- .- 180 .- 140 140 .-

ALK(SO‘)deKZO

Potassium Alumirum .- .o 180 180 140 .- ¢ to

Sulphate ! 3

Potassium Amyl Xanth'lte .. .- -- .- I .. .o

Potassium Bicarbonate sat'd .- 120 140 120 120 " 120

KKCOS

Potassium Bichromate Sat'd .. 180 140 140 .. £ to

Potassium Bisulfate .- .- 180 212 140 140 .e

Potassius Borate .o -- 180 140 140 140 140

123‘0705320

Potassium Bromate .- .- 180 212 140 1.0 140

K3r03

Potassium Bromide .. ¢ .. 180 212 140 140 140

474

pPotassium Carbonate .- 3 180 180 140 140 149

Kytoy .

Potassium Chlorate .- 160 180 212 140 140 140

KCIOS {Aqueous ) /

Potassium Chloride .o 169 180 212 140 140 140

| {4}

Potagsin Chromate .- ce 180 212 - 140 140 140

KZCrO‘

Potassium Cyanide .- .- 180 180 140 140 140
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Page C-31 »lastics st Maximum Yewperstyre (°r)
ancd ‘ ;

formula Concentration ASS crve rr pve PE . Q
Potassium Dichromate Sat'd .a 180 180 140 140 140

:zt:rzo,

Potassfum Exhyl Xanthate . .- .o . em n .e -e

KSzCDCZHs

Potassium Ferricysnide .. -- 180 180 140 140 140

K;Pe(Cll%

Potassium Ferroycanide .. .. 180 180 140 140 .
K‘Fe(C)ﬂbdﬂzo

Potassium Fluoride .- .- 180 180 140 140 140

KF .

Potassfum Hydroxide 5% 160 180 212 140 . 140 140

KON -

potassium Nyprochlorite .. 160 130 .- 140 120 .-

xcio

Potassium Jodide .. .- 180 e 3 140 --

X1 ¢
Potassium Kitrate - 160 180 140 140 140 1¢0

KNGy

Potassium Perborste .- .- 180 140 140 140 140

Potassium Perchlorate .- ’ .- 180 140 140 140 140

xcto‘

E" ssiun Permanganate 102 .o 180 73 140 140 140

(3

Potassium Permanganate 25% .. 180 3 3 10 -
. DMO‘ / :

Potassius Persulfate .- .o 180 1490 10 140 140

K25%

Potassium Sulfate .o 140 180 180 140 140 140

E,58,

Potassiun Sulfide .- .e .- 140 .- 140 140 ‘
‘zs . -
(A Nurber) » Resistant 1o Tewperaturs Indicated € = Limited Resistance M = Wot Resistant 34
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cr_«::;nls Page C-32  Plastics et Meximum Temperstyre [&d9)

. Formuls Concentration AgS crve “pp pve

PE 11
Potassium Sulfite ‘ .. -- .- 140 .o 120 ..
KZSOJOZHzO
Potassium Tripolyphosphate . ee .. .. .e .. . ..
¥s?3%10
Propane - .- 73 73 140 140 e
Cyfy
Propargyl Alochol . T .. 180 140 140 140 140
HC:CCHZDH .
Propionic Acid .- L X 148 .. %o ..
CX3CRZCOZR
Propyl Acetate .. - - - . ‘ ew e
csurooccxs
Propyl Alcohol - 3 € to 140 140 180 140
{Type 1) 3
CK:CRZCHZOI(
f';' TT_{’-.'ropyl Bromide .. - - .- - .- --
Y gCRaCHBr
Propylene Dichleride : 100 . . X )l N N .-
CH,CHELEN,CL !
3 2
Propylene Oxide .- .- N 3 X 140 .-
CK o] RN
n'Prop'hyl Nitrate .- - .- -- .- .o . e.
C3¥py
Pyridine b .- H C to R 3 e
N(CN)‘CH ' 140
Pyrogallic Acid ! .- - .. .- b5 .. .
Pyrrole s .o .. . . .- -
CHN“(CH)ZCH -
Suinone .- .- .. 120 .. 140 .
Cd(,.oz
* . #on Coagulating Bath - .- 130 - 10 140 140

(A Nunber) = Resistant to Temperaturs Indicated C s Limited Resistance N = Mot Resistant
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Chemicals ' Page C-33 llastics st Meximsm Yewpersture (°r)

srd ’

Forrula Concentration ARS CPYC PP (47 PE 1
Salicylaldehyde ' .. .o .. 3 L] 120 .
€ M, ONCHO

674

Salicylic Acid ‘e . - 1X0 140 140 .
cbn‘(oumoou)

Selenic Acid, Aq. . .. 130 - 140 140 140

\ queo‘ '
Silicie Acid .- ) .. 180 140 140 140 140
$i0,0nH.0
e}
Silicone 0it .- ,e 180 212 a2 73 .-
silver Chioride .o 160 180 140 140 e .o
AgCt LI .
Silver Cyanide .. .- 180 180 140 140 140
ApCN
Silver Nitrate .- 160 180 180 140 140 € to
Apno3 ‘ 3
Silver sulfate -- 160 180 140 140 140 € to
Agzso‘ ' _ . 2
i
Soaps -- 3 180 140 140 140 140
Sodium Acetate sat'd , -- 180 212 140 140 140
-
- ﬂaczx302

Soditm Alus .- .o 180 .- 140 .. ..
Sodium Afuminate Sat'd .- .- .- 140 LE T -
Sodium Benzoate .- .. 180 140 140 140 140
C, R ,COOKa

&S
Sodium Sicarbonste .- 73 180 « 212 140 140 . 140
IlllCO: .
Sodium Bichromate Sat‘d .- 180 .o 140 -- ..
llZCrZOonzO

(A Number) = Resistant to Tempersture Indicated € = Limited Resistarce R = Not Resistant ' ‘ 6
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Chemicals Page C-34 Plastics st Xeximsm Tempersture (°F)

ord '

. . formula Concentration ABS tpve PP PVYC 43 Ps
Sodium Bisulfate .. 3 180 140 140 140 140
NnMSO‘
sodium Bisulfite .. .. 180 140 140 140 .o
x.uso;

Sodium Borate (Borsx) Sat'd 140 180 180 140 10 140
lel‘07010N20

Sodium Bromide Sat'd 120 180 140 140 140 140
NaBr

Sodiun Carbonate . 3 180 212 140 160 140

*u-zl:o;

Sodium Chlorste sat'd . 14} 140 7] 40 " 120
RlClO;

Sodium Chloride - 120 180 212 140 140 140
Nacl

Sod{um Chlorite 25% .- 3 73 N 140 --

_uaClOz

“Sodium Chromate .- 120 .. 140 . 140 .
leCrO‘oiokzo . .

!
Sodium Cyanide .- .- 180 180 140 140 140
NaCN
Sodium Dichromate 20% -- 180 180 140 149 140
XAZCrZOTOZN;O
Sodium Ferricyanide sat‘d .o 120 140 13] 140 140
Na;Fe(cx)602xzo o
Sodium Ferrocyanide Sat'd . 130 140 160 140 140
l.;fe(Cﬂ)boIOqu
Sodium Fluoride .- 120 180 180 140 140 140
NaF
Sodium Hydroxide 15X 120 180 212 140 140 140

NaQK

(A Nurber) = Resistant to Temperature indicated

€ = Limited Resistance

N = Not Resistant
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Chemicals Page C-35 Plastics et Maximsm Tempersture (°r)

e .
Tormula Concentration ARS cove PP PVC PE P
sodiun Rydroxide Jox 120 180 212 140 140 140
NaON
(Caustic Sods)

Sodium Nydroxide 50 120 180 212 140 140 140
Na0K

Sodium Nydroxide 10X 120 180 212 140 140 140
NaOH

Sodium NHypochlorite .. 120 180 73 3 140 140
ﬂ.OCloSNzﬁ

sodlun lodide - .- .. .- 140 .- .
Nal

Sodiun Hetaphosphate .- .. 180 120 140 -~ .
(-RaPO;)n

Sodfum Nitrate Sat'd 160 180 180 140 140 140
n;nox

Sodium Hitrite .o 160 180 73 140 140 140
uuuoz

Sod{iua Palmitratae L34 .- 180 140 140 .- ..
CHy(CHy),  COOKS

Sodium Perborate -- 120 180 73 140 73 .-
NOBOZOSHZD .

Sodium Perchlorate .- . 180 212 1¢0 140° ..
mcto‘

Sodium Peroxide 10% .- 180 .- 140 140 .-
ﬂazoz

Sodium Phosphate Acid 120 180 212 140 140 140
Ned,PO

2%

Sodiua Phosphate Alkaline 120 180 212 140 - 140 ..
uauzro‘

Sodium Phosphate Neutral 120 180 212 140 140 -
uauzpo‘

Sedium Silicate .- .. 180 140 140 140 140

(A Number) = Resistant to Temperature Ind{cated

C = Limited Resistance

% = Mot Resistant

38



NOL-JU-WI- 1 L=/ 1%, n"ev, U

(A Number) ® Resistant to Tenpersture Indicated

€ = Limited Resistance

K = Not Resistant

Ch::"“ Page C-36 plastics st axinim Temperature (°F)
..!.gf_wll " Concentration ABS cpve PP PV PE 7]
“odium Sulfate
2,50, Set'd 160 180 M2 120 140 10
Sodium Sulfide .e
Ka,$ 180 180 212 140 140 140
Sodiun Sulfite .
160 180 212 140 L
a‘zsos . 140 1.0
sodium Thiosulphate .- . 180 180
k 140 160 "
Na,S,0;05H,0 °
Sour Crude 01l . - .- 140 140 . .
Soybean ,Oﬂ - - o e .- 140 .
stamic Chlorice .- .- 180 140 120 140 1 134]
SnCl‘
Stannous Chloride 152 120 180 140 140 140 140
SNClz
,-".55
.- .o 180 140 140 140 ..
t
Stesm (Low Pressure) {-- - .- - - == -
Stesnm (Med. Pressure) . =- il .- - - i .-
Steam (Xigh Pressure) .- .- it it -- .- .-
Stearic Acid .- .o 180 3 140 120 150
CKS(CRZ) 16le(
Stoddardts Solvent .o .. N .- X 3 140
Styrene - -- -- 3 -- € to e
(EgkgCHCHSIN i
suczinic Acid .o .. 180 140 140 140 -
COzl( sz ) zcozx .
Sugar Agq. .- 180 -- 140 %o .
41120
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Chemicals Page C-37 Mwﬂu
ard ‘

.00 Tormuta Concentration ABS cove P pVC PE 4] Q
Sulfamic Acid 20X . L4 180 X .. .-
XSOgHN,
sulfate Liquers 8% - 180 140 140 . ..
(i)
sutlfite Liquors . &% 3 180 .- 140 140 .-
sulfur . - 180 212 140 140 140
s . ‘
sulfur Chloride .- .o . C to . - .-
szctz 3
sul fur Dioxide : Cas N 3 140 140 140 .a
50, . pry
sulfur Dioxide Gas N R 140 73 120 3
soz Yet
sulfur Trioxide Gas .- .- - 140 ] .o
505 pry :
sut fur Trioxide Gas .- X .- 3 | .-
Scs . Uest

4
{
sul furic Acid Up to 120 180 180 140 140 140
H350, : 30%
_ “sulfuric Acid 50z ) 180 160 . 140 120 ¢ to
T My80, * 3
sulfuric Acid 50% C teo 180 3 140 120 € o
1,50 ' 73 ' 2
P 3
sulfuric Acid 702 Ctwo 180 e 1w . 120 € to
H2504 3 £
: ]
sulfuric Acid 8oz cto 180 73 140 126 ¥
k2504 Y]
sulfurie Acid 90X C to 150 73 3 120 '}
89, 73 . .
Sul furfc Acid 3% N 140 € to g ) € to R
X,30, . 3 3

(A Nurber) s Resistant to Tewpersturs Indicated C = Limited Résistance N « Net Resistant : 40
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and : . Page C-38 »lasticy at Meximsm Tempersture °n
“ armuln ¢ .
oncentration ASS cPYe PP PYC PE s
sulfurie Acid %
K,S0, * X 130 €to ] € to X
73 n
sulfuric Acid :
1224
K,S0; * 130 € to x ¢ to x
7 7
Sulfuric Acid .
HZSO‘ X ¥ 130 C to 4 C te X
i a]
sulfuric Acid .
550, yex " 130 Cto L € to )
e} e}
:u;;ur{c Acid 100 'l W ¢ to X ¢ o x
2774 ) 73 3
sulfurous Acid - 130 140 10 10
. . 140
oy
Tall ofl oo .- 180 180 140 120 ..
Tamic Acid 10X L] 180 ke .0 140 140
L Cre¥s2%s
" apning Liquors -~ 160 130 ] 140 120 140
1
Tar P-- -- N -- L1 .- -
Tartaric Acid : -- 160 180 140 140 140 140
_ HOOCCHOH ) ,COOH , .
Terpineol - - .- - C to .. e
CW)(".OII 140
‘?et:ucﬁ‘:r;c-thm: .- .o -- € to "C to € to e
cHel,cHely 73 140 120
27702
: /
Tetrachloroethylene .. X .- C to . .. -
ClzC:CClz 3
Tetracthyl Lead .. - 3 73 ‘73 .~ -
PB(C Ne),
Tetrahydrofuran .. ot ] ] C te | C to C to
C,R,0 3 bps 73
&8
. Tetralin -- .- N N n .- ..
- CyoM42

(A Nutber) = Resistant to Tempersture Indicated € = Limited Resistance X = Mot Resistant
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Chemicals p -
AR age C-39 Plagilce st Mailimm Yoroerstyre (°F)
T armuta Concentration ABS crve PP we PE 4]
“Tetrs Sodiun e .- . e 140 . .
Pyrophosphate
W‘PZOTOWHZO
Thionyl Chloride .- - R N X X 140
lez
Theead Cutting Oils - . 3 3 73 .. ..
Titanium Yetrachloride -- - .. o= 140 C to 120
Ticl, ' 73
Toluene (Toluol) - X | Cto | Cto ]
Tomato Juice . -- 180 212 7 we | 140 -
Transformer Oil - .- 180 73 140 120 .
Transformer Ol - - 180 .- 140 120 . .-
DTE/30
‘;"}ributyl Citrate .- - . C to 3 Cto .-
' 3 _ 120
s
Tributyl Phosphate b - X € to X 3 -
mk"?’}"’& 140
Trichloroacetic Acid 50% .- - 140 . 140 140 --
CCI:C&K ¢
Trichloroethylene . ¥ L X X Cto - R
cxcx:cctz 120
Triethanolanine .- € to 73 140 73 PE] e
()IOCHZCI(Z)SX e ]
. } .
Triethylamine .o o .- 4 140 3 .o
Trimethylpropane . .- oo 140 e Cto -
(CHROMIC3Ks V. 120
Trisodium Phesphate .- 3 180 140 140 140 140
) uwo‘etzazo
T“ o{‘ P, -w o ) on s P
(A Rurber) = Resistant to Temperature indicated  C = Limited Resistance N = dot Resistant 42
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Op

(A Number) = Resistant to Tempersture Indicsted

Cs Liu‘liled Resistance )

¥ = Mot Resistant

Chemicals Page C-40 »tagtics st Meaimsm Temperature
. and )

", Formuta Concentration ARS Ve rp pPVveC PE P8

lurpentine .. ] n X 140 € to C to
120 3
Urea - oo 180 130 140 140 140
CO(HHZ)Z
Urine o= 160 180 180 140 140 140
Varish .- .- -- .- .- - .-
Vaseline . .- X %0 R 120 -
{Petroleus Jelly)
Yegetable Oil .- .- C to 140 140 140 .
180
Vinegar -- 4] 150 140 140 140 140
Yinyt Acetate . -- N 3 ] 140 .-
CH,COOCH:CX
3 2
Vater, Acid Rine .- 160 180 140 140 140 180
HZD
Vater, Deionized .- 160 180 140 140 120 180
HZO t
Vater, Distilled -- 160 180 212 140 140 180
‘ ]

Vater, Potable .- 160 180 212 140 140 180
KZD .
Vater, Salt .. 1860 180 212 160 140 180
HZO

" Vater, Sea e 160 180 212 140 140 180
uzo
Uster, Soft .- 160 180 212 140 140 130
X20
Veter, Vaste 140 3 180 212 140 140 180
320
Miskey .- -- 180 140 140 140 1£0
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Chemicals:
o
asla . Corcentration ABS crve PP [ 444 PE Ps
m;iu Liguor .. g 188 .- 140 .. -
Vine .. 3 180 140 140 1640 140
Xytene (Xylol) o N L ] ] X N
CaMe(Ci3Y2
1inc Acetate .e .- 180 .- .e ow e
zntcznsoz)zozxzo .
2inc Carbonate .o .- o~ 140 .- 140 .-
ZnCOS
2ine Chioride .- 120 180 180 140 140 .
ZnClz ) .
2inc Hitrate .o 160 180 180 140 140 140
zn(uo:,)zoéuzo
s .. 160 180 212 140 140 140

~+?inc Sulfate

”
-

(A Wurber) s Resistsnt to Tewssrature !rdir=cs?

r ntimited Rasistasice

X = Not Resistant

a4
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Attachment IV

SLT North America - Form R Manufacturers Liner/Leachate' Limits

| Chexnical Compaﬁbility ot HDPE Geomembrkne

Follownng are my comments and ‘evaluation of the compan'bilxty of SLT HyperFlex® for the
chemicals and situations listed. -

SLT does not have specific test data defining limits for all of the materials listed. I am surs
that no one has such a comprehensxve set of data for any polycthylene, much less a specific
polyethiylene. ‘ :

Ina lanaﬂll apphcaﬁon, the lmer may be exposed to any combmauon of the listed materials
as well ‘as others. The total potential effect on the liner by combinations of materials may,
in some instauces, be additive. In other instances, multiple or repeatitive exposure may
promote stms cracldng even though normal tcstmg does not indicate any eﬁfect.

Most testing isconducted utilizing an evaluation procedure that rates the matenal based on
physical properties such as weight gain, softening and other characteristics that do not
necessarily define the ability of the membrane to perform its funcnon asa s:gmﬁcant barrier
to the escape of the contained matenals. .

As  resilt, I &n only offer my best judgement based on expenence. 1 also reviewed data
and solicited opinions from others with experience and knowledge of polyethylene. I have
tried m be eonsemnve.

To the b&st of my knowledge, SI..T polyethylene geomembranes have never demonstrated
a failure to provide continuing containment of landfill leachates due to lechate content. It
is extremely unlikély that a landfill will have a leachate that is so different it will be
detrimental to SLT Hyper¥lexe.

Ifyou bave 2 quutxon or concem about my response or my evaluatzon of a specific matenal
pleme contact me.

W.W. -m-
SLTMAW Inc.
Diréctor Engineering Services.
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Aromatic Halo‘genaie'd Hydrowbons tend to be adsorbed inté polyethylene where they may

function as a plasticizer. As a result, the polyethylene may swell and become softer and
more elastic. These effects are generally reversible if the exposure is terminated,

Since polyethylene consists of a range of molecular weight moi_ecules and somewhat different
branching arrangements, some lower density polyethylenes may contain fractions that are
extractable. Some types of chemical stabilizers and processing aids may also be extractable.

Thess above noted effects increase with increasing temperatuce, Softening, swelling and

. increased elasticity’ may rapidly reduce the uscfulness of polyethylene as a structural

component such as; for example; use as a pressure pipe. Generally, these effects do not
seriouslyEfect the performance of polyethylenc as a containment membrane,

SLT HyperFlex® pélyethyle;ie géomembranes are manufactured from a narrow melecular
weight range resin designed to minimize the possibility of extractable fractions and maximize
the resistance:to stress cracking.: ; :

Similar effects as for Aromatic Iialogenated Hydrocarbons but generally less severe. Some
materiils having litde or no effect. : .

Again similar to Aroiatic Halogenated Hydrocarbons but generally less severe. Many
materials having no significant effect. :
Again similar, Bui{wit'h_ﬁzrther reducuom of general scventy Most materials having no
significant effect. o ' ‘
v ‘ C e : ‘

These are mostly covered by the previously noted comments about hydrocarbons.
Mineral, vegetable and animal ils, fats or grease generally. have no significant effect.
Strong:Oxidhics '+: Generally o significant effect. ;

)] 4-;‘ ALt u,u.- s.: Salts and \l: rients - Generallynoeﬁ"gct.

W
P2
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__ FORMR Page D-4
. : LINER COMPATABILITY
PARAMETER' PARAMETER MANUFACTURER'S
CLASSIFICATION | LINER/LEACHATB )
. pem
Aromatic " ' polychlonnated biphenyl ( 2000 )
Halogenated - - aldrin ‘ ( 2000 )
Hydrocarbons " dichlorobenzene ( 2000 )
hexachlorobenzene ( 2000 )
pentachlorobenzene ( 2000 )
trichlorobenzene ( 2000 )
f temchlorobenzene ( 2000 )
.~ 2=chloronaphthalene ( 2000 )
- chloronaphthalene ( 2000 )
chlorobenzene ( 2000 )
4,4-DDT - ( 2000 )
44-DDE ( 2000 )
4,4-DDD ( 2000 )
Ahphauc - - bromoform; ( 2000 )
Halogenated ~ ' -carbon tetrachloride ( 2000 )
Hydrocarbons . chlorodibromomethane ( 2000 )
o _ chloroethane ( 2000 )
- . chloroform; ( 2000 . )
- dichlorobromomethane ( 2000 )
. dichlorodiffucromethane ( 2000 )
* "dichloroethane ( 2000 )
dichloropropane ( 2000 )
dichloroethene ( 2000 )
- ethylene chioride ( 2000 )
. - :ethylene dichloride ( 2000 )
. hexachioroéthane ( 2000 )
‘methyl brotnide ( 2000 )
" methyl chloride ( * 2000 )
~~ methylene chloride ( 2000 )
: . tatrachloroethane ( 2000 - )
. . -tetrachloroethene ( 2000 )
. " trichloroethane ( 2000 )
- . trichloroethene ( 2000 )
! trichlorcfidoromethane ( 2000 . )
- vinyl chloride ( 2000 )
- ' TEMPERATURE 70°

Form =R, (kg—lx) 10/1393 Rev0 Page 3 ot 7




FORM R

“ s L AR

. LINER COMPATABILITY Fage .-
PARAMETER" PARAMETER MANUFACTURER'S
CLASSIFICATION ) LINER/LEACHATE LIMIT
. : mgl
Aromatio acenapthene ( 2000 )
Hydrocarbons acenaphthylene ( 2000 )
anthracene | ( 2000 )
~ benzene ( 2000 )
benzo(a)anthracene ( 2000 )
benzo(a)pyrene ( 2000 )
benzo(g, h,i)perylene ( 2000 )
beazo(k)fluéranthene ( 2000 )
3,4~ benzoflouranthene ( 2000 )
chrysene ( 2000 )
dibenzo(a,h)anthracene ( 2000 )
athyl benzege ( 2000 )
flouranthene ( 2000 )
flourene . ( 2000 )
ideno(1,2,3,¢,d)pyrene ( 2000 )
paphthalene ( 2000 )
phenanthrefie ( - 2000 )
. pyreae ( 2000 )
styrene ( 5000 )
toluene ( 5000 )
, xylene ( 5000 )
Aliphatic heptane ( 500,000 )
Hydrocarbons hexane ( 500,000 )
B octane ( 500,000 )
TEMPERATURE 70°
'

Form—R (kg-lot) 1071393 RevOPago 4 of 7




FORMR

WHC-SD-WM-TI-714, Rev. 0

i _LINER COMPATABILITY Page D-6
PARAMETER ; - " PARAMETER MANUFACTURER'S
CLASS!HCAHON LINER/LEACHATE LIMIT

Volatile & ~ acrolein ( 20%,%100 )

Semivelatile acrylonitrile ( 200,000 )

Organics acetone ( 200,000 )

: amyl acetate ( 200,000 )

benzidine ( 200,000 )

butyl aleohol ( 500,000 )

bls(2*-chlcroethoxy)methane ( 2,000 )

' bis(2—chloroethosy)ether ( 2,000 )

bxs(z-chloroxsopmpy)ether ( 2,000 )

bis(2~etylhexyl)pththalate ( 2,000 )

4-bromopktienyl phenyl ether ( 2,000 )

butyl benzylphthalate ( 200,000 )

cresol ( 100,000 )

chiordane ( 2,000 )

. alpha—-BHC { 2,000 )

beta—BHC: ( 2,000 . )

. gamma—-BHC ( 2,000 - )

delta— BHC ( 2,000 )

dieldrin ( 2,000 )

* dichlorobenzidine ( 2,000 )

diethyl phthalate ( 100,000 )

dibutyl phthalate ( 100,000 )

dimethyl phthalate ( 100,000 - )

isobutyl alclfohol ( 500,000 )

isopropyl aléohol ( 500,000 )

. methyl alcohol ( 500,000 )

2~chloroethyl vinyl ether ( 2,000 )

2=~chlorophenol ( 2,000 . )

dichlorophenol ( 2,000 )

dimethy] phénol ( 2,000 )

 dinitro—o—¢resol ( 2,000 )

* dinitrophenol ( 2,000 )

dinitrotoluene ( 2% ;

iphenylhydtazine (
’ :gyle:;ma; ( 100,000 )
- othy] ether - E 5&0%0 ;
ethyl glycol - b

endosulfan ( 2,000 )

' ( 2,000 )

; iormaldehyde ( 200,000 )

heptachlor -; ( 2,000 )

_ henchlorocyclopentadiene ( 2,000 )

. heaachlorobuiadlene ( 2,000 )

orone : ( 2,000 )

: inethyl ethyl‘-letone ( 200,000 )
TEMPERATURE 70° Form=R (kg=lot) 10/1393 RevOPage $ of 7
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O .. FORMR Page D-7
) o LINER COMPATABILITY .
PARAMETER _ . PARAMETER MANUFACTURER'S
N ‘ : : ny'l
Volatile & methyl isobutyl ketone ( 500,000 )
Semivolotile ‘nitrophenol”. ( 100,000 )
Orgaaics - - . N=nitrosodimethylamine ( 100,000 )
(comt) - N-nitrosodi-n-propylamine (. 100,000 )
aitrobenzene ( 1%,% )
.. pentachiorephenol ( 100, )
- phenol : ( 100,000 )
" toxaphene | ( 100,000 )
" trichiorophenci ( 100,000 )
 245-TR(slvea) ( ? )
. TEMPERATURE 70°
¥,

Form=R (kg-iot) 101393 Rev) Pagu 6ol 7



LINER COMPATABILITY : ~dye J-

PARAMETER *  PARAMETER i MANUFACTURER’S
CLASSIFICATION ' - LINER/LEACHATELIMIT
. . : 1

Acids& . - aceticacid ¢ 50%00 )

Bases . chromic acid ¢ 100,000 )

' citricacid | ¢ 500,000 )

hydrobromic acid ( 100,000 - )

hydrochloric acid ( 350,000 )

hydrocyanicacid ( 100,000 )

h)droﬂuorié acid ( 750,000 )

. nitric acid ( 500,000 )

picric acid * ( 500,000 )

phosphoric acid ( 500,000 )

perchloric .acxd ( 500,000 )

sulfuric acid S 500,000 )

potassium hydroxide ( 500,000 )

_ sodium hydroxide ( 500,000 )

Products & antifreeze ° ( 500,000 )
Various - asphalt ( 500,000 y

Substances : cresols ( 100,000 )

- diesel fuel ( 500,000 )

fatty acids ( 500,000 )

freon ( 500,000 )

fuel oil ( 500,000 )

gasoline - ( 500,000 )

hydrauhc oil ( 500,000 )

- kerosene ( 500,000 )

lacquers . ( 500,000 )

" lubricating cil ( 500,000 )

mineral spirits ( 500,000 )

paraffin A 500,000 )

trapsformer oil ( 500,000 )

Miseenaneous ' pH - ( 05-13.0pHunit )

4 strong oxidizers* ( 1000-500,000 )

/ metals, salts. nutrients ( 500,000 - )

‘poﬂssmm ‘permaganate, potassium: dichromate, chiorine, perox:des
TBMPERATURE 70°

Form«=R (kg-lot) 101393 RevO Page 7 o7
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APPENDIX E
VENDOR CERTIFICATIONS
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NORTH AMERICA, INC.  oumsiitiine.

200 SOUTH TRADE CENTER AMRKWAY TEL: (713) 3503413
CONROS, TEXAS 17348 SALES PAX: (409) 273-2268
. ADMIN. FAX: (#00) 173-3008

16 August 1994

Scott Matthews
Golder and Associates
Re: SLT Job # 94-9538

Fax: 509/373-9484
Certification

The undersigned, being qualified and authorized to do so hereby certifies that SLT
HyperFlex® is made of high quality, virgin polycthylene resin. The resin used for
manufacturing all HyperFlex geomembranes was developed for the express purpose of
geomembrane production and is supplied by 2 single reisn manufacturer to one, consistent
specification. All material refered to as SLT HyperFlex has been made with this resin.

. Further, due to the consistency of raw materials used in the production of
HyperFlex, all HyperFlex material exhibits similar physical properties and chemical

resistance.
é,émhew W. Adams

"~ Chemist

For environmental lining solutions...the world comes to SLT. ®
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Page E-3
® .

NORTH AMERICA, INC. Y i

200 SOUTH TAADE CENTER PARKWAY TEL: (113) 3501873

CONAOE, TEXAS 77388 SALES FAX: (408) 273-2286

ADMIN. FAX: (4089) 273-3808

16 August 1994
Scott Matthews
Golder and Associates

Re: SLT Job # 94-9538

Fax: 509/373-9484

Certification
The undersigned, being qualified and authorized 10 do so hereby certifies that SLT
HyperFlex® is made of high quality, virgin polyethylene resin. The finished product is

composed of 97-98 % polyethylene and 2-3 % carbon black for uv stability. SLT has
adhered to this formulation for all material carrying the HyperFlex trade name.

atthew W. Adams
Chemist

For environmental lining solutions...the world comes to SLT.*
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Y.  TRI/ENVIRONMENTAL. INC. Page E-4

,l_\_, A Toxas Resasrch Internalionst Company

Jupe 06, 1995

Mr. John Flemiog

Westingbuuse Hanford Company
PO Box 1970.

Richland, WA 99352

Dear Mr. Fleming:

As requested hy yout S@IL, this letter is to clarify the relationship between the rhickness ofa
geomembrane and its cheuical resistance. '

A geumewbranc's resistance o cbange as a function of chemical exposure is relawed to its
cuwponent resin package (polymer and additives) and its density. A thiuue: geomembrane
made from the same resin package and having the same density will pencrally cxhibit the
same resistance to change as a tunction of chemical exposure. '

I st this information serves your needs. I you bave any questions or require any
additional information, please dom't hesitate to call me (800 880-8378).

Sincerely.

P S — M
/—:‘A( | A

Sam R. Allen
Program Manager: Geosynthetics Testing Technologics

ce: Rick Thomas
Technical Director

5063 Bae Caves Road + Austin, TX 7R733-6201 * (512) 263-2101 « FAX 263-2558 - 1-000-080-T-E-S-T

xx TOTAL PAGE.Q2 ok
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Lot NG 611724

’MAYg 5 199@/ ENGINEERING DATA TRANSMITTAL

3. From: (Originating Organization)

4. Related EDT No.:

for Waste Containment EPA Method 9090, March 1995",
Level Burial Grounds Mixed Waste Disposal Trenches 31 and 34.

2. To: (Receiving Organization)

Solid Waste Management TRI\Environmental Inc. 877250 N/A

5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 7. Purchase Order No.:
W-025 & W-025A R. W. Whitlock ﬂ’?/‘MB N/A

8. Originator Remarks: 9. Equip./Component No.:
This EDT is for release of the "A Final Report: Laboratory Testing of Geomembrane N//\

This report is for the Low-

10. System/Bldg./Facility:
218-W-5 Burial Ground

11. Receiver Remarks:

12. Major Assm. Dwg. No.:

None, N/A
13. Permit/Permit Application No.:
N/A
14. Required Response Date:
ASAP
15, DATA TRANSMITTED (F) (G) (H) (1
Reaso | Origi | Receiv
(A) (©) () Approva | n for | - -
1tem . sheet Rev. (E) Title or Description of b { R Trans | nator er
No. (B) Document/Drawing No. No. No. Data Transmitted esig - Dispo | Dispo-
: nator mitta - sition
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1 | WHC-SD-WM-TRP-237 0 Laboratory Testing of N/A 2 N/A | N/A

Geomembrane for Waste
Containment EPA Method 9090

16. KEY
Approval Designator Reason for Transmittal (G) Disposition (H) & (I)
(F)
E, S, Q, D or N/A . Approval 4. Review 1. Approved 4. Reviewed no/comment
(see WHC-CM-3-5, 2. Release 5. Post-Review 2. Approved w/comment 5. Reviewed w/comment

3. Disapproved w/comment6. Receipt acknowledged

sec.12.7) 3. Informationé. Dist. (Receipt Acknow.
Required)
17. SIGNATURE/DISTRIBUTION
K G
® ) (See Approval Designator for required signatures) Dl
Rea Dis | (J) Name (K) Signature (L) Date (J) Name (K) Signature (L} Date Rea | Dis
- P, (M) MSIN (M) MSIN - p.
sen AR A, A T L] _son
6 | ||t et mitio el (o dilos (ZNEY
6 [ Cog. Mgr. D.B. Powell ‘/// ~ !
oA T M
Safety :
Env. S:E- Ca’"pbe“oﬁ_’ézgéé/f%/ff
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OS7I (2 “L8-07 J
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RELEASE AUTHORIZATION

Document Number:  WHC-SD-WM-TRP-237, ‘Rev. 0

ile:  LABORATORY TESTING OF GEOMEMBRANE FOR WASTE
‘Document Title:  CONTAINMENT EPA METHOD 9090

Release Date: 5/11/95

‘This document was reviewed following the
procedures described in WHC-CM-3-4 and is:

APPROVED FOR PUBLIC RELEASE

WHC Information Release Administration Specialist:

C. Willingham 5/11/95

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof or its contractors or
subcontractors. .

This report has been reproduced from the best available copy. Available in paper copy and microfiche.
?rinted in the United States of America. Available to the U.S. Department of Energy and its contractors
rom:

U.S. Department of Energy '

Office of Scientific and Technical Information (OSTI)

P.0. Box 62

Oak Ridge, TN 37831

Telephone: (615) 576-8401

Available to the public from: U.S. Department of Commerce
National Technical Information Service (NTIS)
5285 Port Royal Road :
Sspringfield, VA 22161
Telephone: (703) 487-4650
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FOREWORD

The testing reported herein is based upon accepted industry practice as well as the test method
listed. TRI/Environmental Inc. (TRI) neither accepts responsibility for nor makes claim as to
the final use and purpose of the materials tested.

Tests were performed under laboratory conditions and not under actual usage conditions. TRI

can give no conclusions as to the serviceability, life expectancy or general durability of the
products tested when used in a lining and/or leachate collection system.

1i
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1.0 INTRODUCTION

~ This report describes the work performed by TRI/Environmental, Inc. (TRI) to determine the
chemical compatibility of one geomembrane and one seamed geomembrane with four
synthetically generated leachates. The objective was to determine the resistance of the
geomembrane to changes caused by exposure to the leachates. Changes in physical and
mechanical properties were measured after exposure to the leachates at 23°C and S0°C for 30,
60, 90 and 120 days. Exposures were performed in accordance with the exposure regimen
specified in United States En\;i_romnental Protection Agency (EPA) Method 9090A.

Methods, results and discussion are provided in the sections which follow. Test results are
provided in the Tables of Results which accompany this report.

2.0 ' METHODS

2.1 Materials

Table 1 lists products selected for evaluation in this chemical compatibility study..

l% Table 1. List of geomembranes evaluated in chemical compatibility study
Geosynthetic Source

N 80 mil smooth HDPE geomembrane Westinghouse Hanford Co.
80 mil HDPE seamed geomembrane (double track welds) ' Westinghouse Hanford Co.
2.2Leachate

The waste leachates were synthetically generated from neat chemicals purchased by TRI.
TRI's analytical staff performed the generation of leachates by adding appropriate amounts of
chemicals to result in the solutions outlined in tables 1 through 4.

Leachates were generated in 100 liter stainless steel containers by successive addition of
chemicals to the specified base. Upon completion of the additions, the containers were
capped and rotated on a drum roller for 2 hours. The drums were then allowed to rest
undisturbed for a period of 6 hours. The resulting supernatant liquid was then transferred
directly into the exposure vessels via leachate transfer pumps.
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Table 2. Organic Solution in Butano}

Compound mg/Kg Percent by Weight
Acetone 40,000 4
Acetonitrile 8,000 0.8
Aliquat 336 8,000 0.8
Benzyl Alcohol 4,000 0.4
(2-chloroethyl) cther 2,000 0.2
2-Butanol Matrix
Carbon Tetrachloride 2,000 0.2
Cyclohexane 500 0.05
Dichlorobenzene 2,000 0.2
Dioctyl Phthalate 2,000 0.2
Ethylene Glycol 8,000 0.8
1-Hexanol 8,000 0.8
Methylene Chloride 2,000 c.2
n-Butyl Acetate 5,000 0.5
Napthalene 2,000 0.2
Pentane 2,000 . 0.2
PCB - Aroclor 1242 Mix 2,000 0.2
Toluene 5,000 0.5

| Tributyl Phosphate 2,000 0.2

" Trichioroethane 2,000 0.2

| Trichloroethylene 2,000 0.2
2-Butanol . 89.35

Table 3. Organic Solution in Water
Compound mg/Kg Percent by Weight
EDTA, Disodium Salt 50,000 5
Phepol 50,000 5
Water 14,400 %0
-2~
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Table 4. Metals in Nitric Acid Solution

Compound mg/Kg Percent by Weight
“Aluminum Nitrate-9-Water 375,000 37.5
Cadium Nitrate-4-Water 30.8125 0.003
Calcjum Nitrate-4-Warer 236,000 23.6
Cupric Nitrate-3-Water 24,000 0.24
Ferric Nitratc-9-Water 80,812.5 8.08
Lanthanum Nitrate-6-Water 4,300 0.43
Mercuric Nitrate-1-Water 34,3125 0.003
Nitric Acid 12,500 1.25
Potassium Permanganate 4,000 04
Sodium Molybdate-2-Water 2,400 0.24
Zinc Nitrate-6-Water 29,700 2.97
Water 28.25
Table 5. Alkaline Solution
Compbund mg/Kg Percent by Weight
Sodium Arsenate 20 0.002
Sodium Chloride 2,000 0.2
Sodium Dihydrogen 2,000 0.2
Phosphate-1-Water
Potassium Ferrocyanide 50 0.005
Sodivm Hydroxide 1875 2875
Sodium Nitrite 10,000 1
Sodium Silicate 1,000 0.1
Sodium Sulfide 50 . .005
Sodium Tetraborate 5,000 0.5
Water ' 97,613

Report
Page 3
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2.3 Exposure Conditions

Geomembrane and seamed geomembrane specimens were exposed to the leachates following the
specifications of EPA Method 9090A as they relate to exposure to waste fluids. The tanks used
for these exposures were maintained at 23 + 2°C and 50 =+ 2°C throughout the 120-day exposure
period. Tanks were constructed from chemically resistant glass, fitted with stirrers and heated
with a circulating hot water heat exchanger system. The 50°C tanks were sealed with a lid, and
a reflux condenser was installed to minimize loss of volatile leachate components.

2.4 Testing Procedures

Table 6 lists tests performed on the HDPE geomembrane and seamed geomembrane. The
number of test replicates was doubled for baseline determinations on unexposed material,

Table 6. Tests performed on HDPE geomembrane

. PROPERTY, . .. TESTMETHOD. . . | NO.OFSPECIMENS
Thickness EPA Method 9090 All
Mass EPA Mecthod 9090 All
Dimensions EPA Method 9050 All
{Length & Width)

Hardgess ASTM D 2240, Durometer D 2
Volatile Content SW 870, Appendix I1ID 2
Extractable Content SW 870, Appendix ITIE 2
Specific Gravity ASTM D792, Method A 3
Tear Resistance (MD & TD) ASTM D 1004 3
Tensile Properties: ASTM D638, Dumbbell
Strength @ Yield & Beak 3
Strain @ Yield & Break 3
Strength @ 100 & 200% Strain 3
Tensile Set after Break 3
Modulus of Elasticiry ASTM D 882 (modified) 3
(2% secant modulus)
MD & TD)
Hydrostatic Resistance ASTM D751, Method A 3
Procedure 1
Puncture Resistance FIMS 101C, Meth. 2065 3
Seam Tests:
Peel Mode ASTM D413+ 3
Shear Mode ASTM D3083# 3
cd by NSF 34, Appendix A

Where appropriate testing was performed in both the machine and transverse directions.
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3.0 Results and Discussion

Test results are presented in the Tables of Results which are included with this report. EPA
Method 9090A is provided as an Appendix.

In considering these results, it must be determined through engineering judgment whether
observed differences in the value of test results measured before and after immersion are due to
product variability, unidentified factors relating to the test procedure, or leachate interaction with
the products. Any significant chemical interaction with leachate would be expected to result in
degradation trends which are consistent across the various properties being evaluated, and not
isolated to one set of test results only. However, with each type of material there may be
specific properties which are highly sensitive to leachate-induced effects. These factors must be
considered in evaluating the various test results for a given product.

Also of critical importance is the issue of product variability. With geomembranes, a range of
physical and mechanical index test values covering 15% or more of the average is not
uncommon. This can be traced to variability inherent in the product, and the randomness
associated with the onset of failure under the specified testing conditions. However, in chemical
compatibility testing the statistical sampling of a broad range of manufactured product is not
possible. Therefore, the small size of the sample population tested at each time point must be
taken into consideration. The criteria to be applied in evaluating data measured before and after
leachate immersion should be that property changes, if observed, are consistent and so great that
product variability and experimental factors can be ruled out.

In this report, standard deviations (STD) are reported for most measurements involving three or
more replicate specimens. In statistics, the standard deviation is defined as root of the mean
squared deviations of individual test results about the mean value. The standard deviation is a
quantitative measure of variability within a group of measurements. -

One related measure of variability observed within a sample set, relative to the magnitude of the
mean value itself, is the coefficient of variation or variance (COV). The coefficient of variance
is defined as the standard deviation divided by the mean associated with a group of specimens,
and may be expressed as a percentage. The COV provides an indication of what proportion of
the mean value may bé attributable to random experimental factors or product variability, It is
useful to consider apparent changes in property values against the criterion of COV since
observed changes which fall below the COV may not be significant. This approach was used
in preparing the tables in the next sections.

The term range refers to the difference between the extreme highest and lowest points within a
group of measured values. Considering range as a percentage of the mean values provides
another measure of variability within a dataset.

In the tables, the high and low extremes for percentage change in mean values are listed for
comparison against COV and range as a percentage of mean from the baseline sample group.
The high and low percentage changes are the extremes from data measured at 30, 60, 90 and 120

days.
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3.1 HDPE Geomembrane Exposed to Organic Solution in Butanol

Table 7 illustrates the range of variability in baseline data compared with some of the observed
changes in average test values measured after immersion for the HDPE geomembrane versus
organic solution in butanol.

Table 7. Baseline coefficients of variation and range of percentage change results
for 80 mil HDPE Geomembrane versus Organic Solution in Butanol

Test Baseline Baseline High Low
COV (%) Range as % Observed % Observed %
of Mean .| Change Change
Stress at yield (MD) 1 3 -2 -12
Stress at break (MD) 10 26 +15 -2
Elongation at yield 8 20 +28 +5
(MD)
Elongation at break 9 23 +15 -15
(MD)
Modulus (MD) 5 15 +36 -2
Tear strength (MD) 1 1 +18 +7
Puncture Resistance 2 7 +10 -11
Hydrostatic Resistance | 1 3 +5 -7
Seam Peel Adhesion 2 5 -3 -14
‘Shear Seam Strength | 0 -1 -11 -13
-6-
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3.2 HDPE Geomembrane Exposed to Organic Solution in Water

- Table 8 illustrates the range of variability in baseline data compared with some of the observed

changes in average test values measured after immersion for the HDPE geomembrane versus
organic solution in water.

Table 8. Baseline coefficients of variation and range of percentage change results for
80 mil HDPE Geomembrane versus Organic Solution in Water

Test Baseline Baseline High Low
. | COV (%) Range as % Observed % Observed %
: ' of Mean Change Change
Stress at yield (MD) 1 3 +3 -8
Stress at break (MD) 10 26 +18 +1
Elongation at yield 8 20 ' +13 -8
(MD) ‘
Elongation at break . {9 . . . |23 - 420 -20
‘(MD) ,
Moduius (MD) 5 15 +42 -2
Tear strength (MD) 1 1 +18 +12
Puncture Resistance 2 7 +21 -1 .
Hydrostatic resistance | 1 3 +4 -2
Seam Peel Adhesion 2 5 0 -16
Shear Seam Strength | 0 1 -13 -6
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3.3 HDPE Geomembrane Exposed tec Water Based Mixture of Metal Nitrates and Nitric
Acid

Table 9 illustrates the range of variability in baseline data compared with some of the observed
changes in average test values measured after immersion for the HDPE geomembrane versus the
water based mixture of metal nitrates and nitric acid. '

Table 9. Baseline coefficients of variation and range of percentage change results for
80 mil HDPE Geomembrane versus Water Based Mixture of Metal Nitrates and
Nitric Acid
Test : - | Baseline Baseline High Low
COV (%) Range as % Observed % Observed %
of Mean Change Change
.
Stress at yield (MD) 1 3 +4 -13
Stress at break (MD) | 10 26 +19 -1
Elongation at yield 8 20 +8 8
(MD) -
Elongation at break- | 9 ’ 23 +20 -19
(MD)
Modulus (MD) 5 15 +28 -13
Tear strength (MD) 1 1 +11 +20
Puncture Resistance 2 7 +3 +6
Hydrostatic resistance |{ 1 3 +4 -3
Seam Peel Adhesion 2 5 -6 -11
Shear Seam Strength | 0 1 -3 -10

Ny
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3.4 HDPE Geomembrane Exposed to Sodium Hydroxide Solution

Table 10 illustrates the range of variability in baseline data compared with some of the observed
changes in average test values measured after immersion for the HDPE geomembrane versus the
sodium hydroxide solution. ‘ '

o
—

Table 10. Baseline coefficients of variation and range of percentage change results
for 80 mil HDPE Geomembrane versus Sodium Hydroxide Solution

“Test Baseline Baseline High Low
- | COV (%) Range as % | Observed % | Observed %
of Mean Change Change

———— —————— — =

Stress at yield (MD) 1 3 +2 -8
Stress at break (MD) 10 26 +22 0
Elongation at yield 8 20 +10 -10
(MD) . _

Elongation at break 9 123 : +22 =22

(MD)

Modulus (MD) 15 115 +21 -6

Tear strength (MD) i 1 +20 +11
Puncture Resistance 2 7 +4 0
Hydrostatic resistance | 1 3 +2 -4
Seam Peel Adhesion 2 5 -2 -10
Shear Seam Strength | 0 1 6 11
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4.0 CONCLUSION

Because of random variability inherent in the geomembrane studied, results for most index
mechanical property tests may be expected to vary within the + 10-15% about the mean baseline
values. Certain measurements are subject to greater random variability. These include modulus
of elasticity (because of the visco-elastic properties of HDPE which cause uncertainty in the
determination of the best linear fit), and tensile elongation at break and tensile set after break
(attributed to the element of randomness associated with the initiation of tear upon failure). As
a general rule, individual sample means showing changes within this range after exposure should
not be considered significant, unless there is a pattern or trend which would suggest a time-
dependent degradation process. Any loss of performance attributed to chemical interaction
should be consistent across measurements of several physical and mechanical index properties,
and would be expected to show changes outside the range of expected variability.

In this study, while changes in certain measured physical and mechanical properties were noted
for the geomembrane, the effects of product variability and experimental factors could not be
ruled out as causes. In the opinion of the authors, the data, considered together, do not support
the conclusion that observed changes were consistently and uniformly caused by the test
exposures.

. TRI/Environmental, Inc. is pleased to have been selected to participate in this project. We trust

" that the information provided in this report meets your requirements for technical docurmentation
of this chemical compatibility study. Please do not hesitate to call if we may provide any further
information.

Respectfully submitted,

— Al

Sam R. Allen
Program Manager: Geosynthetics Technologies

TRI/Environmental, Ihc.

-10-
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This section includes generated test data provided in both tabular and graphical
form. Each graph is represented by a series of "I" beam plots. Each "I" beam
represents a single test population and Illustrates the high and low value as the
end points, and the mean as a central box on the beam.

At each testing period, two "I" beams are shown. The left beam represents the

23°C exposed specimens while the right beam represents the 50°C specimens.

The initial "I" beam represents the baseline or unexposed test specimens. Only
machine direction test specimens were plotted. '
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80 mil NATIONAL SEAL SMOOTH HDPE GEOMEMBRANE
EXPOSED TO ORGANIC SOLUTION IN BUTANOL

A-i

"
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. TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Butanol )
MON
Report Date: March 06, 1895 -« Exposure Time and Temperature Quality Review
N/ Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 23C 50C
GEOMEMBRANE: 80 mil SMOOTH HDPE
Tensile Properties:
Tensile Stress @ Yield (psi) 2488 2202 2293 2105 2046 2350 2449 2263 2287
ASTM DB38 2439 2241 2232 2224 2174 2396 2378 2286 2212
Machine Direction 2439 2m7 2253 2278 2238 2350 2393 2333 2204
2478
2415
2415
Average 2445 2240 2258 2202 2153 2388 2407 2304 2268
STD 28 31 25 72 8 20 30 21 1
Coefficient of Variation 1 1 1 3 4 1 1 1 1
% Change -+ 8 10 -12 3 2 $ 2
Tensile Strength @ Break (psi) 4837 4905 £a73 4882 4783 4960 5381 4850 3923
ASTM D538 4232 4916 4939 4898 4802 5343 5130 a1 5204
Machine Direction 5195 5080 4928 4188 aQan 5174 5375 4880 6268
4282
41468
5341
Average 4622 4980 4980 &2 4843 5188 5205 4834 4825
STD 474 71 [ ] 238 219 157 17 20 838
Coefficient of Variation 10 1 [ 5 5 3 2 1 13
Change 7 8 2 [] 12 15 5 4
— Tensile Properties:
Elongation @ Yield (%) 20 22 22 2 28 7 25 22 2
ASTM D638 18 22 22 25 18 22 27 20 22
Machine Direction -] 20 23 23 » 25 25 21 22
2
20
18
Average 20 21 2 24 P 25 2 21 2
STD 2 1 0 1 L3 2 1 1 [
Coefficient of Variation 8 < 2 [ 20 [ 4 4 2
% Change 7 12 20 23 1 5 12
Page 1 of 8
s
Project: Westinghouse  File: West-L11.WB1 - A-1
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Organic Solution in Butanol

rMON
Repaort Date: March 06, 1995 Exposure Time and Temperature Quality Review
Baseline 30 Day 60 Day 80 Day 120 Day

Test Parameters 23C 50C C 50C 23C 50C 23C 50C
Elongation @ Break (%) 795 918 918 861 810 633 784 701 570
ASTM D638 748 909 821 83D 566 880 788" 682 743
Machine Direction 905 934 919 753 790 769 874 654 756

751

735

024
Average 810 o34 Erx] 815 855 827 808 692 690
STD v 36 ] 4 50 45 40 8 85
Coefficlent of Variation [ 4 1 [ 6 [ [ L] 12
% Change 15 14 1 6 2 0 14 15
Set after Break (%) 882 685 728 096 868 705 738 611 510
ASTM D§38 689 850 72 685 758 745 112 589 | 6315
Machine Direction 858 867 695 852 672 770 702 605 617

818

684

716
Average 685 851 742 878 709 740 718 602 se7
STD 19 [ 13 18 38 7 16 8 85
Coefficient of Variation 3 1 2 3 5 4 2 2 ]
% Change 1 4 -1 4 8 5 -12 14
Stress @ 100% Elongation (psi) 1841 1678 175 1859 1578 1838 1851 1748 1768
ASTM D638 1841 1735 1745 1724 1698 1808 1800 1776 kel
Machine Direction 1805 171 1723 1744 1728 1820 1789 1796 1745

1844

1763

1829
Average 1825 1708 1741 1708 1701 1822 1843 1774 1762
STD 19 23 14 38 20 12 42 19 13
Coefficient of Variation 1 1 1 2 1 1 2 1 1
% Change F -5 £ -7 £ ] 3 3
Page 2 of§

Project: Westinghouse  File: West-L21,WB1

T
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' TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
. Exposed to Organic Solution in Butanol

| - —_MDN__
] Report Date: March 08, 1985 - Exposure Time and Temperature Quality Review
) Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters : 23C 50C 23C 50C 23C 50C 23C 50C
Stress @ 200% Etongation (psi) 1602 1714 1805 1728 1747 1812 1838 1787 1804
ASTM DE38 1854 1774 1805 1767 1720 1781 1608 1831 1835
Machine Direction 1817 1735 1747 1813 1808 177 1820 1830 1808
1886 .
1854
1678
Average 1882 1740 1786 1770 1758 1788 1822 1848 1816
STD 28 - k23 27 a4 37 17 12 1% "
, Coefficient of Variation i 1 2 2 2 1 1 1 1
t
% Change 7 - -5 L] - -2 2 2
Tensile Proparties:
Yensile Stress @ Yield (psi) 2524 2268 2253 2149 2285 2326 2420 222% 2224
ASTM DE38. 2308 2285 2228 2144 2217 2350 2464 2207 2232
Transverse Direction 2349 2290 2268 2084 2226 2381 2440 222¢ 2180
2313
2430
. 2313
Average 89 275 2248 2128 2236 282 2041 219 212
STD 75 13 17 24 21 23 18 ] 23
Coefficient of Variation 3 1 1 ] 1 ] 1 [|] 1
% Change -5 -8 A1 F) 2 2 7 7
. : Tensiis Strength @ Break (psi) 8341 4122 4916 4017 5280 8269 5093 4748 5182
N4 ASTM D838 ) W05 4BTS 4679 4905 S4S8 - 252 412 4600 5181
Transvarse Direction 5189 976 4938 4005 5262 5402 4918 4781 . 4820
5253
5386
5253
Average ' 5265 591 484 4929 5338 5308 4994 4710 5057
¢ S§TD 70 354 1"s % 87 87 7 7% 162
Coefficient of Variation 1 8 2 1 2 1 1 2 3
®
% Change A3 K r3 1 ) 5 1 -4
£
Page 3 of 8
"\\J
ro . A—3 .

Project; Westinghouse  File: West-L31.WB1
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Butano!

Report Date; March 06, 1985 Exposure Time and Temperature Quality Review
' Baseline 30 Day 60 Day 80 Day 120 Day

Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Tensile Properties:
Elongation @ Yield (%) 20 22 23 25 25 28 2 2 22
ASTM D638 20 2 2 25 25 21 22 22 24
Transverse Direction 22 23 23 25 28 24 21 2 23

20

20

20
Average 20 2 23 25 28 23 22 21 23
STD 0 0 0 1 2 1 [} 1
Coefficient of Variation 4 2 2 [} 5 7 4 2 4
% Change 10 1 23 8 15 ] 5 13
Eiongation @ Break {%) 946 78 045 931 875 809 027 704 758
ASTM D638 es4 896 008 810 1008 004 $14 67 3
Transverse Direction 936 44 041 910 1105 e1s 900 713 718

o2s

838

£30
Average 938 872 931 217 1029 806 2914 608 742
sTD [ k4| 17 10 ss5 7 1 15 18
Coefficient of Variation 1 [ 2 1 [ 1 1 2 3
% Change 7 -1 2 10 3 -3 26 21
Set after Break (%) 724 608 718 (] 752 840 728 628 841
ASTM D638 743 635 121 128 5% e10 745 802 822
Transverse Direction 7% 810 732 e9e 755 705 659 820

738

740

731
Average ™ 617 724 708 755 [3H ™ 820 62
STD 7 13 8 14 3 1] 7 12 15
Coefficlent of Variation ] 2 1 2 [ 2 5 2 2z
% Change -16 R - 3 L] 3 -18 -18
Page 4 of 9

Project: Westinghouse  File: West-L41.WB1 A-4
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Butanal N
) D
Report Date: March 08, 1985 Exposure Time and Temperature Quality Review
) Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Stress @ 100% Elongation (psi) 1854 1707 1738 1678 1723 ° 1748 1866 1710 1732
ASTM D638 1705 1698 1855 1708 1887 1853 1835 1718 1748
Transverse Direction 1807 1732 1732 . 718 1702 1819 1804 1730 1683
m
1820 *
1783
Average 1807 1713 1707 1701 1704 1807 1825 1719 1724
STD 28 14 87 17 15 44 28 [} 23
Coefficient of VVariation 2 1 2 1 1 2 1 0 1
% Change £ 5 K -4 ° 2 -5 K
Stress @ 200% Elongation (psi) 1902 1732 1711 1724 1747 1714 1868 1749 1786
ASTM D638 1885 1735 1690 1800 1783 1735 1838 1763 1781
Transverse Direclion 1831 1744 1742 1788 1738 1779 1803 1780 1738
1795
1866
1843
Average 1849 1737 1714 1T 1756 1743 1835 1764 1768
§TD 33 5 21 33 13 27 26 13 22
Coefficient of Varation 2 [ 1 2 ] 2 ] 1 1
% Change ] B -4 -5 F] “ 5 -
Modutus of Elasticity:
STM D882 (psi) 17074 17888 15895 20243 24923 16819 16604 16063 16067
Aachine Direction 16042 15187 18903 20563 19481 16051 18602 16441 17160
o/ 47872 15041 15985 20194 22508 18534 14748 16747 10885
18448
15839
15208
Average 16380 18282 16881 20333 22304 18488 16054 18447 16837
STD 868 1266 1774 200 27 388 134 3 250
Coefficient of Variation s 8 1 1 2 2 7 2 1
% Change - 3 24 % 1 2 [ 3
Page 50f 9
N4
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Organic Solution in Butanol

MDA

Quality Review

Report Date: March 06, 1995 Exposure Time and Temperature
Baseline 30 Day 60 Day 20 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Modulus of Elasticity:
ASTM D882 (psi) 15851 15802 15400 21233 21364 17235 16023 16140 16588
Transverse Direction 15098 16088 15678 26037 17744 17640 15514 168511 16676
15218 17324 186280 22132 22383 16756 18507 16288 18885
15247
15180
15402
Average 15348 18388 15788 20134 20480 17224 15681 16342 168649
STD M 813 455 2554 2430 4“4 296 187 53
Coefficlent of Variation 2 5 3 1" 12 3 2 1 o
% Change 7 3 51 23 12 2 8 8
indentation Hardness:
Reading 57 58 58 56 58 56 56 81 55
ASTM D2240 -] 58 57 58 58 58 58 80 58
{with TYPE O DUROMETER) [ 57 57 59 58 59 8 81 58
50 5 57 59 5% S8 88 80 50
82 8 58 58 (34 57 87 61 ]
13
s8
S8
58
54
Average 55 58 £7 58 57 58 58 61 58
STD 3 1 1 1 1 1 1 1 2
Coefficient of Variation 8 2 1 2 2 2 2 1 3
% Change 5 4 [ 5 5 5 1 s
Spacific Gravity:
ASTM D782, Method A 0.548 0.835 0.929 0.944 0042 [ X" 0.547 0.541 0.946
0.042 o2 .59 0644 0943 0942 0543 0.544 0.549
0.087 0.040 0.040 0.948 0948 0540 0943 0044 0847 -
0.045
0.937
0.4
Average 0.943 0.838 0.835 oS 0.044 0938 0.54¢ 0543 0547
STD 0.005 0.004 0.008 0.001 0002 0.003 0.002 0.002 0.002
Coefficient of Variafion 1 0 ] 0 0 0 o [} 0
% Change -0.42 0.85 0.18 0.07 0.3 0.14 0.00 0,45
Environmental Streas Crack Resistance:
ASTM D1693, Condition B
Machine Direction (% Failed) N/A [ 0 [ [} [\ 0 4 [
Transverse Direclion (% Faiied) NA [} [} [ (4 0 [} 0 [
Page 6 of 9
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Butano}
M
Repori Date: March 06, 1995 Exposure Time and Temperatursé Quality Review
’\_/ Baseline 30 Day 60 Day S0 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Puncture Resistance;
Load @ Ruptwre (Ibs) 121 119 120 147 112 113 112 132 132
FTMS 101C Method 2065 19 118 120 148 108 16 107 136 130
124 118 120 17 113 115 107 135 133
118
121
127
Average 122 119 120 - 117 11 118 106 134 132
STD 3 0 0 (] 1 2 2 1
Coefficient of Variation 2 0 0 o 2 1 2 1 1
% Change -3 2 -« K € R1 10 8
Strain @ Rupture (in) 028 0.28 043 0.28 0.39 024 623 0.29 021
FTMS 101C Method 2085 025 0.26 0.42 0.30 0.42 0.28 0.44 0.28 0.28
040 0.28 0.42 0.33 0.44 0.27 028 0.32 0.44
0.24 -
0.2¢
0.40
Average 0.30 028 0.42 0.30 042 0.26 0.3% 0.30 0.as
STD 0.07 0.00 0.00 0.02 0.02 0.02 0.08 0.02 0,07
Coefficient of Variation 23 ] 1 7 £ 6 25 € 19
% Change BT} 40 1 38 13 2z 2 15
Volatiles and Extractables:
Vachine Diameter Change (%) 025 2.0 022 038 043 .28 BRTY 0.57 -0.88
JW 870 - Appendix II-D 0.25 £.30 037 048 .30 145 -1.13 053 -1.03
. D42
—/ 038
Average 033 220 030 043 £.36 4136 148 055 £0.96
§TD 0.08 0.10 0.08 0.05 0.08 0.0 0.02 0.02 0.08
Volatiles and Extractables:
Transverse Diameter Change (%) 0.28 0.12 .05 0.10 0.03 025 0.18 0.3 0.10
SW 870 - Appendix Jii-D -0.03 0.08 0.05 0.00 -0.18 0.0 0.25 0.13 0,10
033
0.20
Average 0,20 0.10 0.00 005 .08 0.18 021 0.00 0.00
STD 0.94 0.02 0.05 0.05 0.10 0.08 0.04 0.13 010
% Volatiles 0.04 0.25 034 0.24 0.38 0.78 048 0.54 027
SW 870 - Appendix ill-D 0.04 0,28 6.39 030 0.32 0.8 045 0.40 027
0.04
0,04,
Average 0.04 0.27 0.37 ‘027 0.34 0.80 0.48 052 027
§7D 0,00 0.02 0.02 002 0.02 0.0z 0.00 6.03 0.00
% Extractables 0.08 062 098 0,83 112 020 143 044 .08
SW 870 - Appendix ill-D 0.07 0.81 0.61 087 0.92 0.16 1.11 0.52 1.03
0.08
0.07
verage 0.07 0.2 095 0.60 102 0.18 152 048 1.06
STD 0.01 0.0t 0.03 0.03 0.10 0.02 0.0t 0.04 0.03
—/page 70f8
Project; Westinghouse  File: West-L71.WB1 A-7
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| TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS |
Exposed to Organic Solution in Butanol “
MON |
Report Date: March 06, 1985 Exposure Time and Temperature Quality Review i
Baseline 30 Day 60 Day 90 Day 120 Day N
Test Parameters ) 23C 50C 23C 50C 23C 50C 23C 50C
Tear Resistance:
ASTM D1004 58 89 85 (] 86 63 55 67
{ibs) 58 71 66 65 65 63 64 66 87
Machine Direction 58 67 &6 65 ] 52 64 66 54
L1]
58
se
Average 59 69 [ 85 [ 63 ] &6 €7
STD 1 2 ] <] 1 1 0 0 [+]
Coefficient of Variation 1 3 1 0 1 1 0 0 [
% Change 8 12 11 12 7 9 13 15
Toar Resistance:
ASTM D1004 s8 ) 7] a5 [ 82 62 66
{Ibs) 8 66 83 8s 65 82 63 - 88
Transverse Direclion 51 7t 85 o4 65 82 63 85
58
8
s?
Average 57 1] es a5 ] 82 83 8z 68
STD 1 3 2 1 1 [ 0
Coefficient of Variation 2 4 2 2 1 o
% Change 20 13 14 15 ] 10 18 15
Hydrostatic Resistance: )
ASTM D751 565 505 500 570 580 565 560 600 5 N
(psi) 585 585 595 580 55 §75 550 600 805
< 50 3% 0 570 578 570 550 580 600
805
585
500
Average 595 580 505 513 F2e4 §70 553 587 823
ST s 5 s 8 3 5 [ 3 38
Coefficient of Vanation 1 1 1 1 1 1 1 1 6
% Change -1 [ -4 -3 - T 0 [
Hydrostatic Resistance:
ASTM D751 11.90 13.44 1350 8.97 8.3 1231 7.00 10.38 875
time to burst (sec) 12.62 1335 12.84 7.63 828 8.91 7.88 10.21 11,50
12.44 1372 11.53 9.78 8.76 9.58 878 10.5% 10.84
12,83
11.50
12.03
Average 1219 13.50 12.62 8.13 84S 10,07 7.22 10.28 10.40
STD 0 [+ 1 [ 0 2 1 [} |
Coefficient of Variation . 1 8 14 3 20 8 2 1“4
% Change . 1 4 25 31 17 41 -5 A5
PageBof9
\\_//
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WHC-SD~WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Butanol

MpA
Report Date: March 06, 19395 Exposure Time and Temperature Quality Review
\/ Basaeline 30 Day 60 Day 80 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Seam Peel Adhesion:
ASTM D4437 (lbs) 153 138 138 136 138 140 134 147 151
157 130 135 134 139 143 143 144 158
154 132 139 141 141 141 132 139 148
155 138 138 121 138 143 143 147 153
155 137 144 135 140 138 3 148 143
181 133 137 127 138 141 144 140 148
154
154
153
154
180
153
Average 155 135 138 1 139 141 138 144 150
STOD 3 3 2 4 2 2 [ 4 [3
Coefficient of Variation 2 2 1 3 1 1 . 2 3
% Change 13 -1 -i4 B K At 7 -3
Failure Mode (FTB = All Film Tear Bond) FTB F18 Fie FTB FTE FTB 2] Fre fTe
Shear Seam Strength:
Shear Seam Strength (ibs) 168 150 147 150 152 146 143 150 145
ASTM D4437 188 150 146 148 149 147 147 151 149
102 148 147 148 148 147 148 149 153
167
189
167
Average 168 150 47 148 150 147 145§ 150 148
D 1 [ 0 L 1 [ 2 1 3
oefficient of Variation [ [} ] 1 1 [ 1 ] 2
R % Change BI] 13 11 41 -13 -3 11 11
Page 9of 9
/
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EPA METHOD 9090 TEST RESULTS

80 mil NATIONAL SEAL SMOOTH HDPE GEOMEMBRANE .
EXPOSED TO ORGANIC SOLUTION IN WATER
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of 99 of D1242849
WHC-SD-WM-TRP-237, Rev. 0
TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Water
o
Report Date: March 06, 1995 Exposure Time and Temperaturé Quality Review
\/ Baseline 30 Day © 60 Day 80 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
GEOMEMBRANE: 80 mil SMOOTH HDPE
Tensile Properties:
Tensile Stress @ Yield (psi) 2488 2432 2296 2310 2256 2465 2383 2273 2353
ASTM D638 2439 2321 2293 2326 2283 2442 2607 2820 2879
Machine Direction 2439 2383 2321 2261 2233 2449 2557 2264 2423
2476
2415
2415
Average 2445 2319 2303 2209 2244 2452 2508 2286 2388
sTD 26 45 1 28 11 10 105 25 29
Coeflicent of Variation 1 2 1 ] [4 [ 4 1 1
% Change A ] r] E [+ 3 7 2
Tensile Strength @ Break (psi) 4537 5272 5180 5704 5442 4935 S303 4648 4783
ASTM DB38 4232 5180 4510 5012 5198 5481 5201 5133 5009
Machine Direction 5195 5148 5111 6557 5786 6241 5028 4811 4258
4282
4148
5341
Average 4822 5193 4960 5423 5485 5219 8177 4864 4683
STD 474 56 249 207 228 23 114 202 215
Coefficient of Variation 10 1 5 5 4 4 2 4 b
% Change 12 7 17 18 13 12 5 1
N ; Tensile Properties:
Elongation @ Yield (%) 20 22 22 18 20 22 2 23 18
ASTM D838 19 20 20 22 23 21 1| 20 1]
Machine Direction 22 2 22 22 25 21 20 21 19
2
20
18
Average 20 2 21 21 23 3} n 23 8
STD 2 1 1 2 2 0 0 1 ]
Coefficient of Variation g 4 4 ° ° 2 2 [ 3
% Change 7 7 3 13 7 3 7 -8
Page faf 9
o/
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Water

moN
Report Date: March 06, 1985 Exposure Time and Temperature Quality Review
Baseline 30 Day 60 Day 80 Day 120 Day

Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Elongalion @ Break (%) 795 944 925 966 1000 709 748 673 685
ASTM D638 148 8168 843 901 848 808 721 733 678
Machine Direction 905 921 921 056 875 753 698 704 533

751

738

924
Average 810 927 896 41 874 757 722 703 645
STD 77 12 38 79 2 40 20 24 37
Coefficient of Variation ) 1 4 3 2 [ 3 3 [
% Change ] " 6 20 7 -1 -13 <20
Set after Break {%) 882 733 722 204 752 718 739 580 588
ASTM D638 889 724 686 689 713 800 712 649 582
Machine Direction 856 708 715 698 745 725 702 613 591

678

e84

78
Average 885 722 708 697 it 747 e 614 590
STD 10 10 16 6 17 38 16 28 2
Coefficient of Variation 3 1 2 1 2 5 z H] 0
% Change 5 3 2 [] [] 5 -10 14
Stress @ 100% Etongation {psi) 1841 1827 1785 1701 1608 1891 1820 713 1811
ASTM D&38 1841 1778 1756 1758 1898 1830 1934 1794 1508
Machine Direction 1805 1753 1763 1882 1724 1640 1919 1730 1837

1841

1793

1820
Average 1825 1788 1758 1713 1706 1854 1291 1745 1818
STD 19 a1 s 34 11 27 5t a3 13
Coefficient of Variation 1 2 [} 2 1 1 3 2 1
% Change 2 -+ ¥ 7 2 4 - -
Page 2 of 8
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WHC-SD~WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Water

. rMon
Repori Dale: March 06, 1995 . Exposure Time and Temperature Eualny Review
u Baseline 30 Day 60 Day 90 Day 120 Day
{est Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Stress @ 200% Elongation (psi) 1902 1827 1728 1724 1267 1854 1821 1760 1853
ASTM D638 1854 1815 1780 177 1767 1833 1834 1825 1084
Machine Direction 1817 1802 1790 1670 1756 1782 1919 1768 1879
: 1888
1854
1878
Average 1882 1815 1768 1724 1763 1823 1891 1764 1885
8TD 26 10 27 a4 s % 50 29 1
Coefficient of Variation 1 1 2 3 [} 2 3 2 1
% Change 3 5 a 5 2 2 - 0
Tenslls Propertiex:
Tensile Stress @ Yield (psi) : 2524 2n 2288 2326 2317 2070 2202 2308 2389
ASTM D638 2388 272 2247 2308 2318 2197 2301 2218 2321
Transverse Direclion . 2349 2268 2092 2188 2386 2174 2323 2295 2382
2213
243
2313
Average 2303 2278 2209 2268 2360 2147 2305 2292 2281
STD 75 11 84 72 n 55 13 12 2%
Coefficient of Variation 3 [ 4 3 1 3 1 1 1
% Change -5 K & A -10 -~ “+ ]
“ensile Strength @ Break (psi) 6341 5073 5150 5733 4854 4983 §303 5187 5151
STM D638 5208 4778 4983 5882 5329 5480 5201 08 5189
Transverse Direction - 5189 . 4829 . 4787 4741 5277 - 5241 5028 777 5226
N 5253
§385
5253
Average 52088 4802 4988 8452 515;' 5228 [13e4 5001 $189
STD 70 128 157 508 213 21 114 189 a
Coefficient of Variation 1 3 3 9 4 4 2 3 1
% Change 7 £ 4 -2 -1 ] -5 -1
Page 3of 9
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Water

HMON
Report Date: March 06, 1995 Exposure Time and Temperature Quality Review
Basefine 30 Day 60 Day 90 Day 120 Day

Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Tensile Properties:
Elongation @ Yield (%) 20 20 22 20 23 22 21 20 19
ASTM D§38 20 20 22 18 22 20 21 21 20
Transverse Direction 22 20 22 20 .22 2 21 20 20

20

20

20
Average 20 20 22 19 22 71 21 20 20
STD 1 0 0 1 [} 1 0 [} [4
Coefficient of Variation 4 0 [ 5 2 4 [ 2 2
% Change -2 8 -5 10 3 3 4 ]
Elongation @ Break (%) 848 $28 955 © 978 808 883 45 754 748
ASTM D638 £51 87¢ 935 098 954 902 968 748 748
Transverse Direction 236 Bes 953 895 51 811 825 708 743

228

§38

30
Average 838 000 048 957 924 885 813 736 747
STD 8 21 ] 45 40 39 63 24 3
Coefficient of Vanation 1 2 1 H 4 5 7 3 0
% Change -+ 1 2 B E -3 -22 20
Set after Break (%) 724 742 738 e 738 745 729 [T 843
ASTM D638 743 708 [2] 751 732 785 745 1] 817
Transverse Direction 729 692 72 7% 704 728 858 €31 645

738

740

731
Average 734 714 718 748 7258 752 ™ 847 636
STD . 7 H 1% 10 15 2% a7 12 14
Coefficient of Vanration 1 3 3 1 2 3 5 2 2
% Change 3 -2 2 K 2 3 12 -13
Page 4 of 9
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of 99 of D1242849
WHC-SD-WM-TRP-237, Rev. 0
TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed {o Organic Solution in Watar
MDN
Report Date: March 06, 1995 -Exposure Time and Temperature Quality Review
; Baseline 30 Day 60 Day 80 Day 120 Day
fest Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Stress @ 100% Elongation (psi) 1854 1732 1737 1733 1780 1807 1907 1748 ' 1760
ASTM D638 . 1798 1783 1741 1729 1756 1897 1826 1760 1m4
Transverse Direction - 1807 17392 1593 1718 177 1873 1882 1728 1805
177
1829
1783
Average 1807 1739 1690 1727 1788 1850 . 1885 1748 1780
STD 28 10 (] 6 10 3 a3 13 19
Coefficient of Variation 2 1 4 ° 1 2 2 1 1
% Change -4+ - - .2 3 3 3 -1
Stress @ 200% Elongation (psi) 1002 1788 1750 1756 1817 1829 1907 1780 1814
ASTM D638 1855 1780 1778 1785 1783 1704 1826 1788 1814
Transverse Direction 1831 1780 1851 1741 1™ 1882 1862 1800 1854
1795
1886
1843
Average 1849 1779 L1728 1754 1754 1835 1885 1793 1827
STD 33 [ 54 10 1) 3 3 [ 19
Coefficient of Variation 2 1 3 1 1 2 2 [ 1
% Change -4 7 -5 3 -1 1 3 K]
Modutus of Elasticity:
\STM D882 (psi) 17074 17487 16858 21208 24374 17483 16604 17350 16723
iachine Direclion 16042 18507 15812 23056 22008 17119 16802 16170 17440
‘ s 17873 ¢ 44551 i 15873 25471 19580 . 18705 . 14746 17610 17588
N 18448
. 15838
15205
Average . . 16380 18175 16048 23275 22318 17126 18054 17046 £7240
§TD 888 1485 633 2095 2487 34 1134 708 452
Coefficient of Varistion 5 ) 3 ) 1 2 7 5 3
% Change 3 2 42 % 5 -2 ] 5
Page 50of 9
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WHC-SD-WM-TRP~237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Expased to Organic Solution in Water

MON
Report Date: March 06, 1985 Exposure Time and Temperature Quality Review
Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Modulus of Elasticity:
ASTM D882 (psi) 15951 15096 1553t 24884 19285 18802 15225 16844 16865
Transverse Direction 15098 15040 14589 28700 20720 19509 18129 18521 16346
15218 15080 17146 28018 21187 18522 15338 16831 16343
15247
15180
15402
Average 15349 15075 45756 26137 20351 19343 15564 16732 16518
STD an a4 1203 2228 1002 725 493 183 301
Coefficient of Variation 2 0 8 ® 5 4 3 9 2
% Change -2 3 70 33 26 1 ] B
Indentation Hardness:
Reading 57 £ 58 58 81 59 50 BY " 80
ASTM D2240 50 52 24 62 62 58 59 B1 80
(with TYPE D DUROMETER) 54 55 55 8 60 57 57 81 60
L] 55 58 59 81 58 58 80 62
52 52 85 60 89 57 58 3] &1
55
%8
58
58
54
Average 56 54 58 80 8t 53 58 84 81
STD 3 2 2 1 1 1 (] 1
Coefficient of Variation [ 3 H 3 1 1 ) 1 1
% Change 2 2 ] 12 [ 6 1 1"
Specific Gravity:
ASTM D782, Method A 0.948 0.839 0.948 0.944 0.647 0.640 0.942 0.848 0.642
0.642 0.542 0.947 0.942 0851 0.040 0.044 0.046 0848
0.937 0.045 (X< 0.943 0.950 0.548 0.540 0.948 0945
0.545
0.937
0.940
Average 0.643 0.542 0.545 0.942 0.949 0.942 0.942 0948 0044
STD 0.005 0.003 0.005 0.001 0.002 0.003 0.002 0.000 0.002
Coefficient of Variation 1 [ 1 ° [ [ 4 [ . ©
% Change 0.11 0.18 014 0.67 -0.11 .11 0.22 0.14
Environmental Stress Crack Resistance:
ASTM D1693, Condition B
Machine Direction (% Failed) NA 0 ] ()} [ o 0 o 0

Transverse Direction (% Failed) NA o 0 0 [ [ 0 0 0

Page 6 of 8
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WHC-SD-WM-TRP-237, Rev. 0

YABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Organic Solution in Water

. . — MON___
Report Date: March 06, 1995 : Exposure Time and Temperature Quality Review
; Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Puncture Resistancs: :
Load @ Rupture (Ibs) 121 121 124 121 128 120 118 143 147
FTMS 101C Method 2065 118 122 124 124 127 126 125 143 148
12¢ 121 125 119 125 123 128 147 " 147
119
121
127
Average 122 121 124 120 126 123 123 144 147
STD 3 [ 0 1 1 2 3 2 [}
Coefficient of Variation 2 0 0 1 1 2 3 1 [
% Change ' 0 2 - 3 1 1 18 2
Strain @ Rupture (in) 028 026 043 0.32 0.40 0.20 027 0.52 049
FTMS 101C Method 2065 0.25 0.26 043 0.35 041 041 0.44 0.50 048
0.40 028 040 0.37 n.4s 0.28 0.48 0.50 050
0.24
0.24
040
Average 0.30 026 0.42 0.35 0.42 033 0.40 0.51 048
STD 0.07 0.00 [ X.1] 0.02 0.02 0.08 0.00 0,01 0.02
Coefficient of Variation p<] 0 3 [ 4 . 18 23 2 ¢
% Change A4 3 15 38 8 3 (1) (1]
Volatiles and Extractables:
Machine Diameter Change (%) 025 065 .08 0.28 015 0.83 0.10 152 340
SW 870 - Appendix i-D 025 0.20 0.28 o.18 042 -0.80 -0.40 -2.40 648
! 042
e 008
Average 0233 0. Q.18 -0.05 -0.28 -0.88 €25 .96 483
STD 008 = 043 0.10 0.3 0.94 0.08 0.15 044 1.53
Volatites and Extraciables:
Transverse Diameter Chanpe (%) 028 0.00 0.35 0.13 0.08 0.35 020 022 043
SW 870 - Appendix III-D L0 015 0.10 0.10 0.05 0.38 0.13 008 060
033
0.20
Average 0.20 0.08 0.23 0.11 0.05 0.36 .04 0.0 052
STD 014 0.08 0.12 0.01 0.0 0.0 0.16 0.94 000
% Volatiles 0.04 0.08 0.14 0.00 008 0.18 022 018 021
SW 870 - Appendix IHI-D 004 0.05 0.12 0.09 0.13 0.19 0.24 0.19 o
0.04
0.04
Average 0.04 0.06 0.12 0.00 0.11 0.18 0.23 o1 022
STD ¢.00 0.00 0.00 0.00 0.02 0.00 0.01 001 001
% Extractables 0.06 0.20 0.18 0.1¢ 0.30 0.06 0.04 012 0.15
SW 870 - Appendix {lI-D 0.07 020 024 0.47 0.27 0,08 0.04 015 0.1
0.08
0.07
fverage 007 . 020 0.21 0.18 029 0.06 0.04 0,34 0.3
STD 0.01 0.00 003 0.01 0.0 0.00 0.00 0.02 0.02

“— Page 7 of9
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed {o Orgsnic Solution in Water

A

Project: Wastinghouse  File: West-L82.WB1 ‘A-18

Report Date: March 06, 1995 Exposure Time and Temperature Quality Review
Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Tear Rasistance:
ASTM D1004 58 68 69 68 88 85 65 67 69
(Ibs) 59 70 7] 83 88 e5 67 68 63
Machine Direction 88 (3] [ 57 69 a8 [-14 67 1]
59
58
59
Average %9 88 [ 68 8 as 88 87 89
STD 1 1 1 1 1 1 1 1 4]
Coefficient of Variation 1 1 1 1 1 1 [}
% Change 18 114 16 17 12 3 L 18
Tear Resistance:
ASTM D1004 58 [} (14 88 114 85 es5 67 88
(ibs) 56 70 7 67 87 -7} es 68 88
Transverse Direction 57 6a [.34 7] 7] o4 [ 68 68
58
58
57
Average s 8 83 68 87 64 e5 88 88
STD 1 H 1 1 1 1 1 [}
Coefficient of Vaniation 2 2 1 1 1 1 1 0
% Change 20 20 19 17 13 15 19 19
Hydrostatic Resistance:
ASTM D751 505 600 815 800 580 580 590 620 11
(psi) 595 560 515 580 600 590 885 620 620
590 565 805 560 595 580 580 810 €20
605
565
580
Average 505 595 812 580 595 583 585 817 618
8TD 5 5 8 [ 5 [ s [ 3
Coefficient of Variation 1 1 1 1 ] 1 1 0
% Change o 3 0 0 2 2 4 4
Hydrostatic Resistance:
ASTM D751 11.90 1385 11,75 1.78 10.22 7.43 6.72 897 11.78
{ime to burst {sec) 12.62 1278 12.08 9.78 7.68 887 6.75 13.16 8.22
1244 1337 1288 8.53 8.28 8582 608 10.83 11,22
12.63 '
11.50
122.08
Average 1299 13.27 12.47 8.89 .72 7.7 6.8 11.25 10.41
STD 0 [ 0 1 1 1 [ H 2
Coefficient of Variation 4 3 4 12 15 14 2 15 18
% Change ] 0 29 28 36 44 8 s
Page B of 9
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

. Exposed to Organic Solution in Water

Project; Westinghouse  File: West-LS2 WB1

_ MDA
Report Date: March 06, 1995 ~Exposure Time and Temperature Qualty Review
[ ; Baseline 30 Day 60 Day 90 Day 120 Day
\-/. st Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Seam Peel Adhesion:
ASTM D4437 (lbs) 183 137 150 kg 122 137 146 154 161
157 148 147 138 139 146 152 153 148
154 135 145 134 131 128 27 152 151
155 136 wr 140 140 146 151 158 162
155 136 144 141 12 145 139 157 160
181 138 148 139 137 148 150 153 . 148
154
154
153
154
180
153
Average 155 138 143 138 130 142 144 155 155
STD 3 4 7 2 10 7 [} 2 [
Coefficient of Variation 2 3 [ 2 [ 5 [ 1 4
. % Change . KT 3 -1 18 o R 0 £
Failure Mode (FTB = Al Film Tear Bond) FT8 a1 FTB FT8 FTB FT8 FTB F18 FT8
Shear Seam Strength:
Shear Seam Strength (Ibs) 168 156 152 154 188 153 143 159 158
ASTM D4437 168 157 153 15 155 154 147 159 158
188 157 153 155 155 155 146 150 156
187
189
167
wrage 168 157 153 154 185 154 145 156 158
J 1 [ 0 1 [ 1 2 4 1
\_/;oeﬂicient of Variation [ [ o 1 0 ] 1 3 1
; % Change k4 ) 8 F ] £ 13 -7 £
Page 9of &
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EPA METHOD 8090 TEST RESULTS

80 mil NATIONAL SEAL SMOOTH HDPE GEOMEMBRANE
EXPOSED TO WATER BASED MIXTURE OF METAL NITRATES IN NITRC ACID
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WHC-SD-WM-TRP-237, Rev. O

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Water Based Mixture of Metal Nitrates and Nitric Acid

, MDA
Report Dale: March 085, 1995 Exposure Time and Temperature Quaiity Review
\_/ Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C

GEOMEMBRANE: 80 mil SMOOTH MDPE

Tenslie Properties:

TensiHe Stress @ Yield (psi} 2488 2093 23%0 2463 2287 2521 2524 2520 2391
ASTM D638 . 2438 2115 2427 2258 22681 2481 2441 2531 2381
Machine Direction 2428 2185 2415 2244 2256 2489 2435 2544 2397

2478

2415

2415
Average 2445 2154 2411 2322 2278 2488 2487 2532 2390
sTD 28 - 15 10 13 25 49 10 7
Coefficient of Vanation ] 2 1 4 1 1 2 [ °
% Change -13 e 5 7 2 1 4 -2
Tensile Strength @ Break {psi) 4537 4767 5610 6244 5428 4388 3254 5202 4837
ASTM D638 4232 4387 5683 5418 4831 5072 5030 4874 4725
Machine Direction 5198 4851 4878 4878 4800 5323 §393 5484 4470

4282

-4146

5341
Average 4822 4838 5350 5512 4052 4924 4559 5180 677
STD 474 54 a8 562 348 404 035 241 8¢
Coefficient of Variation 10 1 7 10 7 8 21 $ K]
% Change 5 17 19 7 -8 -1 12 1

\_/' Tensile Properties:

Etongation @ Yield {%) . 20 2 20 20 20 2 20 19 1®
ASTM D638 18 23 22 22 20 21 2) 1% 1
Machine Direction 22 20 20 17 20 18 20 19 18
‘ 2
20
19
Average ’ 20 22 21 20 20 b 20 1 18
STD 2 1 1 2 0 1 0 o ]
Coefficient of Variation [ [ s 10 [ 7 H 0 3
% Change [} 3 2 [} 0 2 5 L]
Page 10f9
N
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WHC~SD-WM-TRP-237, Rev. O

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Mo

Quality Review

Exposed to Water Based Mixiure of Metal Nitrates ang Nitric Acid
Report Date: March 06, 1995 Exposure Time and Temperature
Baseline 30 Day 60 Day 90 Day 120 Day

Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Elongation @ Break (%} 795 953 1006 1024 818 830 m 708 - 652
ASTM D638 748 033 1020 954 909 728 701 662 663
Machine Direction 005 926 884 831 281 767 760 742 845

754

738

624
Average 810 937 973 070 903 775 744 704 €55
STD bad i3] [ 40 16 42 31 3 7
Coefficient of Variation g 3 7 4 2 5 4 s 1
% Change 18 20 20 12 -4 L} -13 -19
Set after Break (%) 682 708 56 713 884 680 568 620 573
ASTM D638 -] 718 759 720 k2l 709 639 570 558
Machine Direction 856 T4 732 14 670 703 114 540 553

878

884

719
Average 685 3 748 718 89 697 es7 577 571
STD 19 15 12 B 14 12 [ 33 12
Coefficient of Variation 3 H 2 1 2 2 10 ] 2
% Change [ 9 5 1 2 - -16 7
Stress @ 100% Elongation (psi) 1841 1583 1780 1793 1701 1858 1849 1883 1807
ASTM D638 1844 1713 1758 1718 1874 1850 1885 1838 T 1848
Machine Direction 1805 1855 1780 1833 1014 1773 1924 1852 1788

1841

1793

1829
Average 1825 1654 1772 1718 1862 1827 187¢ 1854 1814
STD 19 49 44 -85 38 38 31 12 24
Coeflicient of Vanation 1 3 1 4 2 2 2 1 1
% Change £ 3 s K [} 3 2 -4
Page 2 of 9
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Waler Based Mixture of Metal Nitrates and Nitric Acid > l\,
' M
Report Dale: Mareh 06, 1995 Exposure Time and Temperature Quality Review
\_/ Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Stress @ 200% Elongation (psi) 1802 1651 1805 1828 1724 1 1849 1897 1656
ASTM D638 1854 1747 1768 1617 1707 1813 1886 1890 1895
Machine Direction 1817 1736 1805 1889 1677 1813 1822 1908 1833
1688
1854
1878
Average 1862 1714 1783 mz 1703 1812 179 1698 1864
STD 28 «Q 17 88 10 1 3 7 26
Coefficient of Variation 1 3 1 5 1 4 2 0 1
% Change -8 -~ 8 K] 3 1 2 £
Tenslie Properties:
Tensile Stress @ Yield (psi) . 2524 2305 2395 2373 2213 . 2450 2442 2384 2376
ASTM D638 2398 2380 2341 2410 2302 2457 2391 2394 - 2370
Transverse Direction 2049 2344 2407 2410 2314 2421 2415 2399 2362
213
2438
213
Average 2380 2345 2381 2388 2208 26443 2418 2392 2388
STD s 3s 20 17 17 16 21 [ 8
Coefficent of Variation ) 1 1 1 1 1 1 0 0
% Change 2 £ [ -+ 2 ] [ -
“ensile Strength @ Break (psi) 5341 5024 5238 5783 5602 5034 5208 5194 4012
STM D638 5205 4463 5415 5229 8000 5343 4878 5430 5212
Transverse Direclion 5169 51z 5558 5268 5058 4881 4831 4962 4535
/ 5253
5388
5253
Average 6285 4870 5402 5426 5584 5119 - 48908 5162 AB06
STD 7¢ 290 139 253 392 180 238 233 517
Coefficient of Variation 1 6 2 s 7 3 5 5 11
% Change 7 3 3 3 3 -7 .2 13
Page 3 of 9
N4
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Water Based Mixture of Metal Nitrates and Nitric Acid MD A/
Report Dale: March 06, 1985 Exposure Time and Temperature 5uaﬁl’y Review
Baseline 30 Day 60 Day 30 Day 120 Day

Tes! Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Tensile Properties:
Elongation @ Yield (%) 20 20 20 17 18 19 21 18 1%
ASTM DE38 20 20 20 18 17 19 22 .’ 18
Transverse Direction 22 20 » 17 20 24 18 18 - 18

20

20

20
Average 20 20 21 17 18 21 20 18 13
STD 1 0 1 0 1 2 2 0 [
Coefficient of Vaniation 4 0 s 3 7 1" 8 0 3
% Change 2 2 18 -10 H 0 .11 £
Elongation @ Break (%) 94E 934 058 1081 1012 944 B85S 745 87
ASTM D638 251 812 1015 948 1053 897 902 761 757
Transverse Direction 830 €28 1032 988 952 847 856 (] 648

928

038

630
Average w38 894 1002 088 1008 %6 874 735 864
STD 8 56 32 59 41 40 20 26 10
Coefficient of Vanation 3 € 3 8 4 4 2 4 1
% Change 5 7 s ? “ 7 22 ]
Set after Bresk (%) 724 e87 katl 787 748 749 75 (=13 B <]
ASTM D638 743 [ 762 711 763 780 710 730 840
Transverse Direction 728 22 754 738 759 738 720 810 §70

738 :

740

731
Average 734 108 745 739 783 756 735 858 880
STD 7 15 9 Fel 15 17 29 52 45
Coefficient of Variation 1 2 3 a 2 2 4 8 8
% Change -« ] 1 ¢ 3 0 -10 -2
Page 4 of 8

A-24 .

Project: Westinghouse  File: West-L43.WB1



Page 42 of 99 of D1242849

Report Date: March 06, 1995 Exposure Time and Temperature Quality Review
'\/ : Basetine 30 Day 60 Day 90 Day 120 Day
1est Parameters 23C 50C 23C 50C C 50C 23C 50C
Stress @ 100% Elongation (psh) 1854 1756 1778 1735 1636 1731 1871 1794 1758
ASTM D638 1785 1732 1756 1735 1708 1807 1887 1851 1829
Transverse Direction 1807 1758 1765 1735 1721 1750 1858 1776 1814
1774
1820
1783
Average 1807 1748 1786 1735 1080 1763 1872 1807 1798
STD 28 1 ] ] 38 R 12 32 32
Coefficient of Variation 2 1 1 0 H 2 1 2 2
% Change 3 2 “ 7 2 4 ] 0
Stress @ 200% Elongation {psi) 1902 1703 1778 1887 185¢ 1828 1887 1851 1825
ASTM D638 1855 1805 1790 1785 1764 1843 1857 1878 1863
Transverse Direction 1831 1780 1815 1795 1744 1817 1871 1826 1870
1795 ’
1885
1843
Average 1043 1793 1795 1756 1718 1828 1872 1852 1853
STO 33 10 15 81 40 1 12 21 20
Coefficient of Variation 2 1 ] 3 2 1 L] 1 ]
% Change 3 3 5 7 -1 1 [} ¢
Modulus of Elasticity: |
STM D882 (psi) 17074 14085 14548 18740 21249 17769 18880 16458 18164
s~ achine Direction 16042 14957 13581 18990 21051 15043 15851 16978 17319
l\/’ 17673 14852 14385 10007 20532 18525 18537 16838 16501
16448
15839
15205
Average 16320 14985 14187 18905 20044 16748 16748 10805 10668
s$TD 888 18 471 162 370 33 033 287 586
Coefficient of Variation 5 [ 3 1 2 ] [} 2 4
% Change -9 13 15 28 2 2 3 2
Page Sof 9
-/
A-25
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- TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed 10 Water Based Mixture of Metal Nitrates and Nitric Acid

moN
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Report Date; March 06, 1995

Test Parameters

WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed lo Water Based Mixture of Metal Nitrates and Nitric Acid
moN
Exposure Time and Temperature Quality Review
Baseline 30 Day 60 Day 90 Day 120 Day

23C 50C 23C 50C 23C 50C 23C 50C

Modulus of Elasticity:
ASTM DBB2 {psi)
Transverse Direction

Average
STD
Coefficient of Variation

% Change

indentation Hardness:
Reading

ASTM 02240

{with TYPE D DUROMETER})

Average
STD
Coefficient of Variation

% Change

Specific Gravity:
ASTM D792, Method A

Average
STD
Coefficient of Variation

% Change

Environmentsa! Stress Crack Resistance:

ASTM D1693, Condition B
Machine Direction (% Failed)
Transverse Direction (% Failed)

Page 6 of 9

15851 15585 14085 19576 17545 17769 16461 16950 17507
15098 14777 15074 18154 20248 15943 16359 16762 17448
15218 15689 14273 19080 20413 16528 15098 16607 17201
15247
15180
15402

15249 15350 14747 19073 18402 16745 18745 16773 17385

m 408 420 908 1610 933 833 172 162
2 3 3 5 8 [ § 1 1
] £ 24 26 ] 8 8 13
57 57 se 2] 59 80 L1 €2 x]
S0 57 58 62 81 60 50 62 61
54 54 7 62 62 &0 59 80 - 83
50 56 57 61 60 59 58 82 83
52 56 56 59 60 (] 81 61 62
55
58
58
s8
54
3 58 57 61 8 60 59 61 82
3 1 1 1 + i 1 1 1
] 2 2 2 3 1 1
2 4 12 n 10 8 12 14
0.548 0.938 0.045 0.943 0.541 0.943 0.840 0.945 0937
o842 0,948 0.938 0.850 0.938 0.541 0.940 0.947 0.541

0.937 0.937 0.847 0.943 0.838 0.842 o841 0.848 0.845
0.945
0.037
0.540

0.943 0540 0.943 0.049 0.93% 0942 0.940 P48 0.941¢

0.005 0.007 0.005 0.001 0.002 0.001 0.001 - 0,001 0,004
1 1 1 o ¢ ] ¢ ¢ 0
.28 004 0.80 0.8 -0.41 028 032 ~g.21
NA ] ] ] [ o [ 0 [
NA 0 ] 4 ] 0 [+ 0 o

Project: Westinghouse  File: West-LE3WB1 A-26
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Water Based Mixture of Metal Nilrates and Nitric Acid ) DIJ
: M
Report Date: March 06, 1995 Exposure Time and Temperature Quality Review
\_/ Baseline 30 Day " 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Puncture Resistance:
Load @ Rupture (tbs) 124 126 127 129 27 127 131 131 128
FTMS 101C Method 2065 118 125 125 127 128 127 130 128 128
124 126 124 124 126 126 128 128 127
19
121
127
Average 122 125 128 127 127 127 130 120 128
81D 3 o 1 2 1 1} 1 1 1
Coefficient of Variation 2 [ 1 2 1 [ 1 ] 1
% Change s 3 T e 4 4 6 [} 5
Strain @ Rupture {in) 0.28 0.40 0.39 039 040 02?7 0.44 0.50 0.47
FTMS 101C Method 2065 0.25 0.26 0.42 033 0.42 040 047 044 045
040 0.30 030 0.35 030 0.41 044 0.44 048
0.24
0.24
0.40
Average 0.30 035 040 038 0.40 0.38 045 048 . 0A7
STD 0.07 0.08 0.01 0.02 0.0t 0,08 0.01 0.03 0.01
Coefficient of Variation 23 18 4 7 3 18 3 6 3
% Change 15 3 18 34 1% 48 82 - 58
Volatiies and Extractables: )
fachine Diameter Change (%) 0.28 028 048 -0.33 0.13 0,60 .28 0.55 -0.38
Ve W 870 - Appendix Hi-D 0.25 Q.18 0.40 0.03 -0.50 035 «0.18 0.33 .70
; 0.42
o/ o8
Average ) 03 023 043 018 0.31 048 023 DA4 -0.5¢
STD ) 0.08 0.05 0,02 0.18 0.19 0.13 005 0.1 0.8
Volatiles and Extractables;
Transverse Diameter Change (%) 0.28 043 0.30 026 0.18 0.83 043 0.25 0.30
8W 870 - Appendix I1l-D D03 048 0.40 0.05 0.15 0.as 0.30 033 0.40
0.33
020
Average 020 048 e3s 018 0.38 048 0.35 028 a3s
STD 0.14 0.02 0.08 0,10 0.01 0.14 0.08 0.04 0.05
% Volatiles 0.04 0.02 0.05 003 0.03 007 oo8 008 0.13
SW 870 - Appendix iil-D 0.4 0.02 0,04 .03 0.04 .06 0.00 0.05 003
0.04 .
0.04
Average 0.04 0,02 0.08 003 0.04 0.07 0.08 0.06 0.08
STD 6.00 .00 0.01 0.00 0.1 .01 0,00 0.00 0.05
% Extractables 0.08 0.45 0.14 0.10 0.15 0.08 0.07 0.03 004
SW 870 - Appendix H-D 0.07 0.14 0.08 0.16 0.15 0.02 0.04 0.03 0.03
0.08
007
verage 0.07 0.15 0.2 0.13 0,15 0.04 0.08 om 004
STD oot 0,00 0.08 0.03 0.00 0.02 0.02 0.00 001
\/ﬁage 7 of9
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed 10 Water Based Mixture of Meta! Nirates and Nitic Acid =3
Repon Date: Maren 06, 1995 Exposure Time and Temparature Quaiity Review
Baseiine 30 Day 60 Day 90 Day 120 Day
Tast Parameters 23C 50C 23C 50C 23C S0C 23C 50C
Toar Resistanco:
ASTM D004 58 Ia 7 es 8 85 65 ] 69
(1bs) 59 [ 7 (7] 7% (11 B ] [*1 e
Machine Direction 4] n n a (1] 84 13 [
[
8
L]
Avernge 59 70 70 [+ 8g as LY 8 . &%
STO H 2 H [ i [} 1 [ \
Coeflicient of \Variation 1 H 3 [ ! a 2 0 [
% Change 20 19 % 19 1 " 16 L]
Ld
Year Resistancs:
ASTM D1004 % 7 7 14 59 66 8 [} 1]
(fosg) s ] [ 34 &7 88 6 [ [t]
Transverse Direction st [ (1] 14 a1 86 113 124 69
£
58
s7
Average 57 & [T 44 58 88 [ [ ]
ST 1 2 2 ° 1 o o 1 -
Coeflicient of Venation 2 2 ] o o 1 a
% Change 22 22 18 19 1§ [ 19 2
Hydrostatic Resistance:
ASTM D751 598 a50 (%1 o] s 570 ase 810 1)
(psi) 585 600 605 590 585 sap s70 620 600
590 53 818 590 €50 515 70 e 525
aos
606
590
Average 95 s 808 583 590 578 509 610 818
STD $ $ 6 [ 5 5 ] 10 18
Coeflicient of Variation 1 1 1 t 1 1 s 2 3
% Change 2 2 2 -1 3 1 3 4
Mydrostatic Resistance:
ASTM D751 $4.90 1243 1434 10,47 10.3? 920 8.06 897 10,72
time 10 burst (sgc) 1.62 1250 a2 1033 0.8 8.59 8.8 100 1087
124 172 1478 10.12 1037 863 744 338 828
12.63
11.50
12.08
Average 1298 1228 13,07 10,52 10.21 L7723 an 848 99¢
STO ° ° 1 ° [ ] 1 2 1
Coefficient of Variation Il ¢ 10 2 3 4 ® 18 15
% Change 1 7 ¢ .18 I +4 =3 -31 -18
Page 8 of 9
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY YEST RESULTS
Exposed to Water Based Mixture of Metal Nitrates and Nilric Acid

Mmon

Report Date: March 06, 1985 Exposure Time and Temperature ! Quaslity Review
\/, ) Baseline 30 Day 60 Day 90 Day 120 Day
rest Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Seam Peel Adhesion:
ASTM D4437 (Ibs) 183 139 151 137 140 148 147 154 150
157 17 140 143 136 150 152 153 150
154 144 143 198 134 145 145 143 149
158 146 140 143 137 148 183 150 145
158 154 147 133 1S 147 147 144 142
181 147 144 134 137 149 151 151 147
154
154
153
154
160
153
Average 158 %8 s 138 18 148 148 149 147
STD 3 ‘ 4 s 4 2 3 4 3
Coefficient of Variation T2 2 3 3 3 1 2 3 2
% Change - ] -11 -1 -5 “ - 5
Faliure Mode (FTB = All Film Tear Bond) FTB FT8 F18 F8 (31:) 21:] 18 FT8 a):]
Shear Seam Strength:
Shear Seam Strength (Ibs) 168 183 154 152 180 158 165 164 155
ASTM D4437 : 108 154 154 156 158 158 1% 183 187
. 188 152 152 182 158 156 158 163 . 155
187
188
167
verage 188 153 154 153 159 156 156 163 156
iD 1 1 [ 2 1 o 0 0 1
L/ oefficient of Variation ] 1 0 1 1 0 o 0 ]
% Change -8 -10 ) -5 -7 1 3 7
Page 9 of §
o/
A-29

Project: Westinghouse  File: West-L93.WB1



Page 47 of 99 of D124284S

WHC-SD-WM-TRP-237, Rev. 0

EPA METHOD 9090 TEST RESULTS

80 mil NATIONAL SEAL SMOOTH HDPE GEOMEMBRANE

EXPOSED TO SODIUM HYDROXIDE SOLUTION
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIRILITY TEST RESULTS
Exposed to Sodium Hydroxide Solution

MDA
Report Date: March 06, 1985 . Exposure Time and Temperature Quality Review
\_/ Baseline 30 Day 60 Day 80 Day 120 Day
Test Parametets 23C 50C 23C 50C 23C 50C 23C 50C
GEOMEMBRANE: 80 mil SMOOTH HDPE
Tensiie Properties: :
Tensile Stress @ Yield {psi) 2488 2253 238 2489 2457 2533 2403 2469 2296
ASTM D638 2438 2208 2966 2439 2390 2504 2022 2383 2360
Machine Direction 2439 2267 2041 2519 2420 2480 2356 2416 2405
2478
2415
2415
Average 2445 2249 2383 2482 2422 2506 2300 2423 2364
STD 28 25 7 33 27 22 74 13 48
Coefficient of Variation 1 ) 1 1 1 1 3 1 2
% Change 2 -3 2 -1 2 2 -1 3
Tensile Strength @ Break (psi) 4537 5126 5531 5915 5284 5540 5268 4388 4553
ASTM D638 4232 4063 5183 6220 5148 5205 5030 4536 4838
Machine Direction 5165 5047 5488 4780 8222 5180 5518 4880 444
4282
48
5341
Average 4822 4548 5401 5638 5551 5322 52712 4801 4578
sTD 474 202 155 820 41 180 189 206 - 119
Coefficient of Variation 10 4 3 1 ¢ 3 4 4 3
% Change 7 17 22 20 15 14 -0 1
\__/ Tensile Properties:
Elongation @ Yield (%) 20 20 20 17 22 21 21 18 20
ASTM DB38 18 22 2 20 0 21 21 11 19
Machine Direction 22 20 2 17 18 21 24 19 19
22
20
18
Average 20 21 Fil 18 20 21 22 18 19
sTD 2 1 § 1 2 0 1 0 [\
Coefficient of Variation 8 [ 5 ] 8 1] (] 3 2
% Change 3 3 -10 [ 5 ] -8 3
Page 1 of 8
o
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Repaort Date: March 06, 1985

WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Sodium Hydroxide Solution

Exposure Time and Temperature

- Quality Review

Baseline 30 Day 60 Day S0 Day 120 Day

Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Elongalion @ Break (%) 795 887 1008 922 924 805 787 604 650
ASTM D638 748 881 844 984 900 787 768 626 672
Machine Direction 905 870 1001 819 1007 T44 738 674 652

751

735

924
Average 810 846 9584 08 (27} 712 704 635 881
STD n 45 o] 88 '] 25 20 28 ]
Coeflicient of Vanation [ s 3 7 5 3 3 5 1
% Change 17 22 12 17 5 - 22 -18
Set after Break (%) 832 702 738 718 748 778 575 628 853
ASTM D638 689 708 T24 745 687 802 751 671 579
Machine Direction 856 714 728 873 k] 782 712 576 570

878

834

718
Average 685 708 130 102 741 ™ 878 825 585
STD 19 s 6 2 7] 10 75 38 [
Coefficient of Vanation 3 1 1 3 5 1 11 ] 1
% Change 3 7 3 ] 15 B $ -18
Stress @ 100% Elongation (psi) 1841 1832 1765 1829 1802 1918 1909 1828 1744
ASTM D638 1841 1818 1732 1780 1758 1820 1850 1838 1797
Machine Direction 1805 16881 1744 1841 1765 1847 2189 1831 1801

1841

1703

1820
Average 1825 1633 1747 1817 1774 1854 1978 1832 1783
STD 19 1“4 14 28 20 4“4 139 s 26
Coefficient of Vaniation 1 1 1 i 1 2 7 ] 1
% Change R 4 0 -3 2 8 0 2
Page 2 of &
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Repor Date: March 05, 1895

WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Sodium Hydroxide Solution

Exposure Time and Temperature

MON

" Quality Review

2 Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters - 23C 50C 23C 50C 23C 50C 23C 50C
Stress @ 200% Elongation (psi) 1902 1690 1827 1886 1815 1064 1916 1902 1800
ASTM D638 1854 1874 1758 1854 1817 1826 1829 1689 1846
Machine Oirection 187 1888 1756 1890 . 1840 1840 1817 1879 1845
1866
1854
1878
Average 1862 1887 1780 1870 1824 1843 1854 1890 1830
STD 26 10 33 15 1" 16 4“4 ? 21
Coefficient of Variation 1 1 2 1 1 1 2 0 1
% Change -2 - 0 2 1 2 2 2
Tenslie Propartios:
Tensile Stress @ Yield (psi) 2524 2282 254 2439 2415 2252 2315 2235 2422
ASTM D638 2398 2259 2344 2488 4% 2321 2342 233 2464
Transverse Direction 2348 2298 2280 2027 2400 2330 2382 2365 2363
213
2439
2333
Average 2389 2280 228 2448 2448 2301 2350 2320 2416
8STD 75 16 32 18 31 as 82 66 41
Coefficient of Variation 3 1 1 ] 1 2 1 2
% Change 5 2 2 2 -“ 2 -3 1
Tensile Strength @ Break (psi) £341 5012 <883 6000 5012 4818 5268 5271 5024
ASTM D638 5205 4720 4537 [ <4 5659 440 5030 5349 5225
y Transverss Direction 5168 5008 5390 0065 8073 4008 5518 “7n 5083
N s263
5388
5253
Average 52¢5 4926 4870 e139 8581 4422 5272 4931 5104
STD ™ 139 372 141 437 331 199 837 a7
Coefficient of Veristion 1 3 [ 2 [] 7 4 " 2
% Change -4 7 17 [ -16 0 < 3
Page 30f 9
\/
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Report Date: March 06, 1995

Test Parameters

WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS
Exposed to Sodium Hydroxide Solution

MDA

Exposure Time and Temperature

Baseline 30 Day 60 Day 80 Day 120 Day
23C 50C 23C 50C - 23C 50C 23C 50C

Tensile Properties:
Elongation @ Yield (%)
ASTM D638
Transverse Direction

Average
ST0
Coefficient of Variation

% Change
Elongation @ Break (%)

ASTM D638
Transverse Direction

Average
STD
Coeflicient of Varistion

% Change
Set after Break (%)

ASTM D638
Transverse Direction

Average
STD
Coefficient of Variation

% Change

Page 4 of 9

20 20 22 18 18 24 22 19 19
20 20 22 20 20 2% 23 18 b4
22 22 23 18 22 24 20 18 21
20
20
20
20 21 22 ] 20 2 22 18 20
1 1 ¢ 1 2 1 1 0 1
4 5 2 L 6 & 3
2 10 L] -2 8 7 -10 [}
848 004 1002 877 879 810 885 737 T
854 914 858 1020 888 958 926 746 745
936 854 855 960 s 880G 805 596 732
828
838
930
838 843 005 L] Y 885 885 683 731
4 21 eg 18 4% &0 4% -] 1
1 2 8 2 H 7 6 10 2
t -4 € 1 b ] -8 26 -22
724 785 707 B840 700 733 739 809 €10
743 704 884 78 ke -] 670 700 €08 622
728 785 884 738 T86 804 8 541 23
738
740
731
734 751 803 1782 744 689 T34 586 818
7 34 10 43 33 5 1B 32 6
i H] 1 ¢ 4 8 3 5 1
2 - ] 1 -8 -0 -20 -16

Project: Westinghouse  File: West-L44 WB1
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WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Sodium Hydroxide soluﬁon

Quality Review

Report Date: March 06, 1995 Exposure Time and Temperalure
\_/ Baseline 30 Day 60 Day 90 Day 120 Day
[est Parameters 23C 50C 23C  50C 23C 50C 23C 50C
Stress @ 100% Elongation (psl) 1854 1894 1768 1817 1805 1600 1840 1754 1816
ASTM D638 1795 1874 1707 1817 1654 1871 1833 1822 1843
Transverse Direction 1807 1702 1707 1744 1850 1901 1859 1635 . 1826
1T
1829
1783
Average 1807 1889 1727 1793 1850 1857 1877 1804 1828
STD 28 13 29 M 35 €2 4«0 3 10
Coefficient of Variation 2 1 2 2 2 H 2 2 1
% Change -7 - B 2 3 4 B 1
Stress @ 200% Elongation (psi) 1902 1753 1805 1805 1854 1763 1800 1623 1842
ASTM D838 1835 854 1756 1878 1668 1785 1871 1892 1883
Transverse Direction 1834 1714 1732 1820 1802 1765 1801 1801 1864
1785
1888
1843
Average 1849 1720 1764 1837 184 1778 1887 1869 1863
STD 33 24 30 29 28 10 42 a2 17
Coefficient of Variation 2 1 2 2 2 1 2 2 1
% Change - B A <0 - 0 1 1
Modulus of Elasticity:
\STM D882 (psi) 17074 15237 18825 18824 18314 18835 15748 18291 18833
Aachine Direction 16042 15840 16109 18058 17624 13188 18248 18550 17220
\_/ ‘ C17873 14T 18338 . 17521 - 23397 18048 18041 186685 - 10585
10448
15839
15205
Average 16280 15330 18423 18134 19778 17623 18043 16502 18883
STD 888 429 388 655 3153 8s8 T 251 192 315
Coefficient of Variation 5 3 2 4 18 5 2 1 2
% Change < [ " 21 ] 2 1 3
Page 5 of ©
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Expesed to Sodium Hydroxide Solution

" Quality Review

Report Date: March 06, 1995 Exposure Time and Temperature
Baseline 30 Day 60 Day 80 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Modulus of Elasticity:
ASTM D882 (psi) 15951 14691 15743 45742 24327 16387 15139 16534 15836
Transverse Direction 15098 14836 15924 17888 21268 15725 16991 17878 17448
15218 15160 15838 17086 20590 16786 16483 17057 17833
15247
15160
15402
Average 15349 14912 15566 28572 22062 18208 16200 17156 18073
STD e 2¢ 385 14008 1994 636 955 [2¢] 1080
Coefficient of Variation 2 2 2 £5 [] 3 [ 4 [
% Change -3 1 87 44 [ 6 12 1
indentation Hardness:
Reading 57 54 57 [} 56 80 58 60 61
ASTM D2240 80 52 56 €0 81 57 59 80 81
{with TYPE D DUROMETER) 54 50 57 61 59 58 ] ] . 83
50 58 [ 57 8 L %] 80 83
82 s8 55 80 E 59 59 3] 81
ss -
88
58
58
54
Average 55 54 % "] %8 58 59 80 62
sTD 3 4 1 2 2 2 3 0 1
Coefficient of Variation [] 7 2 3 4 3 1 2
% Change < 3 0 [ [ [ 10 13
Speclfic Gravity:
ASTM D792, Method A 0.548 0.045 0935 0.951 0.939 0.041 0,041 0.950 C.041
0.542 0933 0.943 0.645 0.943 0.048 0.040 0851 0.047
0.937 0.040 ©.948 0.947 0644 0.642 6.042 0.948 0.844
0.045
8937
0.948
Average 0.643 0830 0.842 0.048 0.042 0.943 0.941 0.850 0.944
STD 0.005 0.006 0.007 8.003 0.003 0.003 0.001 0.001 0.003
Coefficient of Vanation 1 1 1 [} [ 0 0 [ o
% Change £0.39 o011 049 0.1 0.00 021 0.74 0.11
Environmental Stress Crack Resistance:
ASTM D1693, Condition B -
Machine Direction (% Failed) NA [ 0 0 0 [ 0 0 0
Transverse Direction (% Failed) NA 0 [ 0 0 [} [ [ [
Page 6 of 9
A-36

Project: Westinghouse  File: West-L64.WB1



Page 54 of 99 of D1242849

WHC-SD-WK-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed {o Sedium Hydroxide Solution
: —_ MDN__
Report Date: March 06, 1995 Exposure Time and Temperature Quality Review
\/- Baseline 30 Day 60 Day 80 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C ° S50C
Puncture Resistance:
Load @ Rupture (Ibs) 121 126 122 125 123 124 127 128 127
FTMS 101C Method 2065 119 125 123 122 123 121 123 127 127
124 122 122 121 123 122 123 128 128
119
12t
127
Average 122 124 122 122 123 122 124 127 126
STD 3 2 [} 2 0 1 2 1 1
Coefficient of Variation 2 b 0 3 0 1 2 1 1
% Change 2 o 1 1 0 2 4 4
Strain @ Ruplure (in) 6.28 0.43 043 0.38 0.42 044 044 045 D48
FTMS 101C Method 2065 0.25 0.4 0.42 041 044 041 0.44 0.44 0.44
: 0.40 043 0.3% 0.44 040 044 043 043 043
0.24
0.24
0.40
Avefage 0.30 043 0.41 041 042 043 0.44 0.44 0.44
STD - 0.07 0.00 0.02 0.02 0.02 0.0 0.00 0.0 D.01
Coefficient of Variation 23 [} 4 [ 4 3 1 2 3
% Change Q a7 3 40 43 a5 ] a7
Volatifes and Extractables:
‘achine Diameter Changé (%) 0.25 -0.88 -0.12 040 Q.70 035 0.80 013 043
W 870 - Appendix 1li-D 0.25 -0.80 0.23 0853 0.88 058 0.83 0,08 037
. . 042
N 038
Average : © oM 084 0.18 047 060 045 087 0.44 ' 040
STO 0.08 0.04 6.05 000 0.01 0.10 0.07 0.03 0.03
Volatiles and Extractables: :
Transverse Diameter Change (%) 028 0.43 0.08 0.10 055 018 048 0.18 0.10
SW 870 - Appendix 111-D £0.03 048 0.12 038 -0.08 0.03 055 020 0.18
. 033
v 0.20
Average 020 0.48 0.02 024 024 011 052 0.48 8,13
STD 0,54 0.02 o.10 o 031 0.08 0.04 0.01 0.02
% Volatiies 0.04 0.05 008 ' 005 009 0.08 0.13 0.05 042
SW B70 - Appendix IlI-D 0.04 008§ 0.08 0.08 007 0,06 0.4 0.04 0.0
0.04
0.04
Average 004 0.05 0.08 008 000 0.08 0.4 0.05 0.11
STD 0.00 0.00 0.00 0.00 0.01 0.00 0.0 0.01 0.01
% Extractables 0.08 0.12 0.42 0.13 0.08 0.04 0.03 0.11 0.4
SW 870 - Appendix Ii-D 0.07 0.08 0.2 0.10 0.6 0.03 0.02 0.10 0.18
0.08 .
0.07
rerage 0,07 0.14 0.92 012 0.12 0.04 0.09 0.11 . 045
LTD 0.01 0.02 0.00 0.02 0.0 0.01 0.01 0.00 0.00
\—/Page 7 of §
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS .

Exposed to Sodium Hydroxide Sotution
mon
Report Date: March 06, 1995 Exposure Time and Temperature Qualty Review
Baseline 30 Day 60 Day 90 Day 120 Day
Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Tear Resistance:
ASTM D1004 58 70 67 88 86 ] 65 68 67
(ibs) 58 1] 63 88 a7 64 65 88 &8
Machine Direction L] n [ 87 66 85 [ 68 &7
59
58
59
Average 59 70 88 es es 85 es ] 67
STD 1 1 1 1 1 1 [} 1
Coefficient of Variation 1 1 2 1 0 1
% Change 20 18 16 13 11 12 6 . 15
Tear Resistance:
ASTM D1004 ) [ (] 68 6 ¥} 68 67
{ibs) 58 [ 8? €7 89 &4 1] 88 67
Transverse Direction 57 80 4 87 es 85 88 67
58
58
57 y
Average 87 80 63 87 69 84 68 68 67
STD 1 1 1 ] 1 0 0 [4
Coefficient of Variation 2 1 2 1 1 1 e (4 4
% Change ty 20 18 20 13 16 19 18
Hydrostatic Resistance:
ASTM 0751 505 585 800 580 600 585 570 810 800
(psi) 505 590 505 885 590 580 560 590 630
§90 595 €10 550 590 580 580 820 810
805 '
595
560
Average 505 503 802 585 503 582 570 607 803
STD H 3 [3 5 [ 3 10 15 [
Coefficient of Variation 1 0 1 1 1 ] 2 a 1
% Change £ 1 2 E] 2 - 2 1
Hydrostatic Resistance:
ASTM D751 14.90 1287 11.89 878, 1068 112 7.25 11.62 744
time to burst (sec) 12.82 12.35 12.90 8.82 11.88 8.56 8.5¢ 13.22 &85
12.44 1284 1383 11.56 1448 0.79 10.10 11.48 9.75
1283
11,50 .
12.03
Average 1218 1209 1274 9.65 1127 8,48 6.63 12.10 8.61
STO 0 1] 1 2 1 1 1 9 1
Coefficient of Variation 4 2 8 17 5 18 17 8 o 13
% Change 4 H .24 - -30 20 -t 20
Page 8 of 8
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TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Exposed to Sodium Hydroxide Solution

Exposure Time and Temperature

MDA

Quality Review

\/ Baseline 30 Day 60 Day 90 Day 120 Day
‘Test Parameters 23C 50C 23C 50C 23C 50C 23C 50C
Seam Pesl Adhesion:
ASTM D4437 (lbs) 153 139 142 138 142 150 1“7 158 156
187 149 141 143 140 145 15 150 150
154 140 140 47 137 150 146 145 158
185 135 141 133 138 149 145 140 150
155 134 148 145 145 15¢ 147 148 149
181 4 140 134 137 "s 175 154 154
154
154
153
154
160
153
Average 185 140 142 140 140 148 146 149 153
STD 3 ] 3 5 3 2 1 ] 3
Coefficient of Variation 2 4 2 4 2 2 1 4 2
% Change .10 8 -10 10 - £ -+ 2
Failure Mode (FTB = All Film Tear Bond) fre FT8 FTB T8 FT8 Fre FT8 F18 FiB
Shear Seam Strength:
Shear Seam Strength (Ibs) 1688 167 151 154 158 157 158 156 185
ASTM D4437 188 156 151 154 156 157 135 157 155
168 155 152 150 157 155 154 158 140
167
169
187
“verage 163 158 151 153 157 156 155 156 180
.TD 1 1 ° 2 1 1 ° 1 7
| Coefficient of Variation 0 1 0 1 1 1 0 1 5
./
% Change 7 -10 8 £ 7 -8 -7 11
Page 8 of 9
AN
A-39

Project: Weslinghouse  File: West.L94.WB1




Page 57 of 99 of D1242849

WHC-SD-WM-TRP-237, Rev. 0

EPA METHOD 9090 TEST RESULTS

GEOSYNTHETIC DIMENSIONS

A-40




Page 58 of 99 of D1242849

WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

Dimensional Stabllity Data
i #pd

Report Date: March 08, 1985 Exposure Time and Temperature _Quality Review

\_/ 30 Day 60Day 90 Day 120 Day
. est Parameters Temp. Bassline  Expossd % Chango  Baseline  Expotad % Change Baseline  Exposed % Change  Basoine  Expored % Change

GEOMEMBRANE: NATIONAL SEAL 80 mil SMOOTH HDPE exposed to Organic Solution in Butanol

Thickness (mils) 23C 8 et 47 % &2 “7 & 83 “46 85 82 a5
$0C a5 81 7 8% 84 58 85 0y -7 87 82 47
Length (inches) 23¢ 9.98 10.01 0.3 10.08 10.11 02 10.08 10.45 07 10.04 10.08 0.5
s0C 10.15 10.20 0.5 10.02 10.06 04 10.03 10.07 0.4 10.0% 10.07 06
Width (inches) 23C 7.86 7.29 04 7.98 8.01 04 7.92 7.96 05 8.00 8.02 02
s0c 7.93 7.96 0.4 7.96 2.00 o5 7.99 8.02 08 197 8.00 04
Mass (g) 3¢ 97.82 58.43 06 100.29 100.85 [:kg 99.60 100.73 1.1 8973 100.76 1.0
50C 10044 101.38 0.9 95,59 100.72 11 10048 101.70 1§ 99.37 100,80 15

GEOMEMBRANE: NATIONAL SEAL 80 mil SMOOTH HDPE exposed to Organic Solution in Water

Thickness (mils) 2¢ 8t 8t 0.0 81 &2 12 82 82 6.0 [ X 12
s0c 82 L 4.2 a1 81 0.0 82 82 0.0 82 82 8.0
Length (inches) 3¢ 10,08 10.08 0.2 10.03 10.04 0.4 10.04 10.07 0.3 1009 10.42 03
s0C 10,08 10.10 (X3 10.04 10.02 0.1 10.03 10.0% 0.2 9.98 10.01 03
Width (inches) 23¢ 7.97 7.9% 03 8.02 8.04 02 8.01 8.08 0.6 797 8.01 05
50C 8.03 0.03 0.0 7.92 7.93 o1 7.87 7.88 0.1 7.89 7.9 0.5
Mass (g) 23c 100.75 10088 0.1 101,79 101.64 01 101.77 101,95 02 104.74 101.95 02
50¢ 10190 10209 6.2 95.42 99.60 02 10136 101.62 0.3 89.49 9949 03
\Page 1 of 2
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Report Date: March 06, 1995

Test Parameters Tomp.

30 Day

WHC-SD-WM-TRP-237, Rev. 0

TABLE OF CHEMICAL COMPATIBILITY TEST RESULTS

50 Day

Dimensional Stability Data

Exposure Time and Temperature

90 Day
Basebe  Exposed % Change Baselne  Exposed % Change Baweine  Exposed % Change

mon

Quakty Review

120 Doy

Baseline  Exposed % Chanpe

GEOMEMBRANE: NATIONAL SEAL B0 mil SMOOTH HDPE exposed to Water Based Mixture of Metal Nitrates and Nitric Acid

Thickness (mils) o)

s0¢
Length (inches) 23¢
50C
Width (inches) 3¢
50C
Mass (g) 23C
s0C

82
82

10.03
10.01

7.9
(£ ]

100.12
100.68

81
8t

10.03
16.02

793
7.97

100.18 .

100.72

-1.2
-1.2

0.0
1A}

03
o5

0.1
0.0

a2
82

10.03
10.04

7.97
.98

101,28
10168

82
-~

10.05
10.08

7.9
8.01

101.33
104.74

0.0
0.0

0.2
04

03
03

0.0
0.1

82
L 1]

10.07
10.07

.97
r.97

101.67
£9.52

82
81

10.08
8.97

7.98
7.96

101.74
95.67

0.0
ao

0.1
<10

03
0t

0.1
02

)]
82

955
5.69

798
7.95

99.40
100.23

GEOMEMBRANE: NATIONAL SEAL 80 mil SMOOTH HDPE exposed to Sodium Hydroxide Solution

Thickness (mils) 23¢
s0C
Length (inches) 23¢
¢
Width (inches) 23¢
50¢
Mass (g) 23c
50C
Page 2 of 2

82
81

10.00
10.08

8.00
7.54

100.85
99.45

81
81

10.00
10.08

8.01
795

100,82
59.56

Project: Westinghouse Flie: West-Dim.WB1

-1.2
00

o0
o0

o1
3}

Q.0
01

81
8

10.03
9.98

8.0
6.01

10083
10041

3]
o

10.05
PR

4.01
8.02

1083
100.19

A-42

0.0
0.0

0.2
0.1

0.0
0.1

0.0
0.1

81
o1

10.06
10.01

8.01
7.03

100.81
95,06

21
80

10.13
10.00

8.03
1.9

101.04
99.23

0.0
-1.2

o7
0.1

02
0s

0.2
02

82
B

9.97
10.03

T3
7.9

100.83
92.24

a 1.2
62 oo
9.97 0.2
10.02 0.3
7.9 04
1.95 o1
9947 0.1
100,28 0.0
a3 1.2
8t 0.0
10.02 0.5
10.06 03
7.96 0.4
1.87 0.4
100,80 0.4
993K 0.4

N
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-+ . Department of Energy
= — - Richland Operations Office
- ~—- -  P.O. Box 550

e Richland, Washington 89352

RLUN RN

96-SWT-020

Mr. Moses N. Jaraysi

200 Area Unit Supervisor
Nuclear Waste Program

State of Washington
Department of Ecology

1315 West Fourth Avenue
Kennewick, Washington 99336

Mr. Joseph J. Witczak

Unit Supervisor e

Regulatory and Technical Support

State of Washington .
P.0. Box 47600  — — -
Olympia, Washington 38504- 7500 ~

Dear Messrs. Jaraysi and Witczak:

SIRQEEGY LETTER FOR THE DISPOSAL OF MIXED WASTE IN THE LOH—LEVEL BURIAL GROUNDS
(LL '

A letter from Mr. N. T. Hepner, State of Washington Department of Ecology
(Ecology), to Mr.'C, E. Clark, U.S. Department of Energy, Richland Operations I BLO
Office (RL), "Five Remaining LLBG Notices of Deficiency,” dated June 1, 1995, 9
requested that RL develop a disposal strategy for mixed waste disposal in unlined

trenches of the LLBG. This disposal strategy supersedes a previous disposal

strategy letter from Mr. R. D. TIzatt, RL, and Mr. R. E. Lerch, West1nghouse

Hanford Company (WHC), to Mr. R. S. Stan]ey, Ecology, and Mr. J. O’Hara, U.S.
Environmental Protection Agency, "Hanford Solid Radioactive Mixed Waste Storage (LS 2
Facility Strategy," dated January 26, 1988. _

The LLBG are identified as a landfill, divided into eight burial grounds. Six
burial grounds are located in the 200 West Area and iwo burial grounds are
located in the 200 East Area. In 1988, the Hanford Facility had extremely
Timited Resource Conservation and Recovery Act (RCRA) storage or minimum
technical standard (MTS) facilities for mixed waste disposal. The

January 26, 1988, letter provided the Hanford Facility with operating flexibility
to safely handle mixed waste. Today, the LLBGs include RCRA compliant
double-1ined trenches with leachate collection and removal systems that meet or
exceed the Tit1e'40, Code of Federal Regulations (CFR), Part 264 MTS, and unlined
trenches of various sizes and depths for radioactive only waste. A]] mixed waste

|



JAN 11 1398

Messrs. Jaraysi and Witczak -2-
96~SWT-020 R )

destined for disposal in lined trenches will meet land disposal restriction
requirements in Title 40, CFR, Part 268. In short, the operation of lined and
unlined trenches will be "in compliance with 40 CFR and the Washington
Administrative Code 173-303 regulations. :

Should you have any questions regarding the LLBG disposal strategy, please
contact R. F. Guercia, RL, on (509) 376-5494 or C. E. Clark, RL, on (509)
376-9333. - T = | A

Sincerely,

e Eear

Thomas K. Teynor, Director
WPD:AKC . Waste Programs Division

cc: R. Bowman, WHC
D. Duncan, EPA
W. Hamiiton, Jr., WHC
N. Hepner, Ecology
M. Jaraysi, Ecology
D
R
S

. Lundstrom, Ecology

. Pierce, WHC

. Price, WHC o
Administrative Records, H6-08




Distribution:

L. D. Arnold WHC B2-35%
S. G. Arnold  WHC T4-03*
B. M. Barnes WHC T3-04

R. C. Bowman WHC H6-24*
R. M. Carosino RL A4-52*
C. E. Clark RL A5-15

A. K. Crowell RL S7-55

N. P. Emerson WHC T4-03*
M. S. French RL S7-55%
R. J. Giroir WHC T4-05*
R. F. Guercia RL S7-55%
P. L. Hapke WHC T4-05*
G. D. Hendricks  GSSC Bl1-42*
N. T. Hepner Ecology B5-18

S. Leja Ecology B5-18*
D. R. Lucas WHC G3-15*
K. M. McDonald WHC T4-03*
A. C. McKarns RL A5-15

R. D. Pierce WHC T3-04*
D. B. Powell WHC T4-03*
D. A. Pratt WHC T4-03*
S. M. Price WHC H6-23*
D. G. Saueressig WHC H6-24

L. T. St. Georges WHC HE6-20*
H. T. Tilden PNL P7-79

G. C. Triner WHC T3-28*
B. D. Williamson WHC B3-15

RCRA/File WHC H6-24

*cc:Mail

ADMINISTRATIVE RECORD: Low-Level Burial Grounds, D-2-9
[Care of EDMC, WHC (H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101,
Mail Stop HW-070, Records Center

Please send comments on distribution 1ist to Gloria Cummins, WHC (H6-24),
(509) 372-2484



LOW-LEVEL BURIAL GROUNDS
Proaect Managers Meeting/Notice of Deficiency Resolution Meeting
2440 Stevens Center Place, Room 1200
Richland, Washington

April 3, 1996
7:30 a.m. - 11:00 a.m.

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above Project
Managers Meeting/Notice of Deficiency Resolution Meet1ng

K// Date: &2/ 28/F9&
7/ 7

Clifford E. Clark, Unit Manéger RL
Date: /C’%—é

(Represented By Anthony C. McKarns, DOE-RL)
eprier, Unit Manager, Washington State Department of Ecology

Low-Level Burial Grounds, WHC Concurrence

Date: 9//v/75
Richard D. P1erce, Contractor Representative, WHC 7
(Represented by Brett M. Barnes, WHC)

Purpose: Discuss permitting process and Notice of Deficiency issues.

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

Attachment 2 - Summary of Discussion and Commitments/Agreements
Attachment 3 - Attendance List

Attachment 4 - Action Items



Attachment 1
LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Notice of Deficiency Resolution Meeting
2440 Stevens Center Place, Room 1200
Richland, Washington

April 3, 1996
7:30 a.m. - 11:00 a.m.

AGENDA
PREVIOUSAMEETING MINUTES
. ‘February 8, 1996 Meeting Minutes
PROGRAM STATUS
. Pump and Treat Status (R. Mercer - WHC)
PERMIT APPLICATION STATUS
. Part B NOD Workshop Schedule (G. Cummins - WHC)
RCRA TOPICS
. NOD Five Remaining Issues Response Letter
. NOI Status
. Part A Rev. 8 Status
. TSCA Application
. LBL Issue
WORKING DRAFT-1 WORKSHOP
. Chapter 2 Actions Follow-up
. Chapter 4 Actions Follow-up
. Chapter 5 Begin Discussion
GENERAL TOPICS
. Past Action Items
- 11-1-95:1 Schedule a technical meeting to discuss Response
Action Plan engineering technology (RL/WHC) was scheduled for
for December needs to be rescheduled

- 11-1-95:2 Provide a letter approving Response Action Plan
(Ecology). Was scheduied for December, needs to be rescheduled



- 11-1-95:3 Provide Hanford Facility Permit General Information
Volume Presentation to Ecology (RL/WHC)

- 11-1-95:4 (o1d NOD 11-1-95:2) Arrange for discussion on Tead
shielding at the RIPI Council (RL/WHC)

. New Action Items
7. SCHEDULE NEXT MEETING
. Tentative Date

. Proposed Topics




ARttachment 2

LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Notice of Deficiency Resolution Meeting
2440 Stevens Center Place, Room 1200
Richland, Washington

April 3, 1996
7:30 a.m. - 11:00 a.m.

Summary of Discussion and Commitments/Agreements

Previous Meeting Minutes

The January 16, 1996, and February 8, 1996, meeting minutes were
approved.

Program Status
J Pump and Treat Status (R. Mercer - WHC)

Mr. R. Mercer (WHC) reported that pump and treat wells are still
being installed; however, completion of the last of these wells is
nearly completed. There are a total of 10, to 12 pump and treat
wells installed. Pump and treat is scheduled to being in June of
1996. A pump and treat demonstration currently is being
conducted. The pump and treat wells are producing approximately
150 gallons per minute. Starting this month, reporting will
commence on the effects of pump and treat to the groundwater flow.
Mr. N. Hepner (Ecology) asked any changes in technique with
regards to pump and treat have occurred. Mr. Mercer stated that
some changes in drilling technique might occur as the water table
is approached. Mr. Mercer also reported that some of the pump and
treat well Tlocations have shifted to the east.

Permit Application Status
. Part B NOD Workshop Schedule (G. Cummins - WHC)

Ms. G. Cummins (WHC) reported that there are still open issues
that need to be resolved for Chapters 1.0 and 2.0. Today's
meeting will focus on closing out as many issues as possible for
Chapter 4.0 and if time permits, Chapter 5.0. Chapter 3.0 (Waste
Analysis Plan) is scheduled for discussion during the May to June
time frame with Chapter 11.0 to follow.

RCRA Topics
. NOD Five Remaining Issues NOD Response Letter
Ms. A. Crowell (RL) reported that a draft NOD response table was

provided to Ecology in December 1995. Mr. Hepner stated that some
changes will need to performed in order to finalize this NOD



response. Ms. Crowell took an action to finalize the NOD response
Tetter and issue it to Ecology.

NOI Status

Mr. B. Barnes (WHC) reported that at the last quarterly M-20
meeting, Ecology was informed that there was a potential for doing
an addendum to the LLBG NOI that was issued for public review in
May of 1995. This addendum might address the addition of
alternative dangerous waste processes for the LLBG and will follow
the same public review approach that the T Plant addendum did.
Basically, the addendum will be issued for a 60-day public review
followed by the Part A revision. Mr. Barnes stated that he is
hopeful that this addendum will be completed prior to the final
permit for the LLBG being issued.

TSCA Application

Mr. Barnes said a TSCA application currently is being developed
for the disposal of PCBs in Trenches 31 and 34.
LBL Issue

Ms. Crowell scheduled a separate meeting with Mr. Hepner to
discuss this issue.

5. Working Draft-1 Workshop

Chapter 2 Actions Follow-up

Time did not permit discussion.

Chapter 4 Actions Follow-up

Mr. Barnes facilitated Chapter 4 text change proposals by ,
projecting text on screen and soliciting comments from workshop

participants. Accepted proposed text was incorporated into
Chapter 4.

Chapter 5 Begin Discussion

Time did not permit discussion.




6. General Topics

Past Action Items

- 11-1-95:1 Schedule a technical meeting to discuss Response
Action Plan engineering technology (RL/WHC) was scheduled
for December needs to be rescheduled.

(Scheduled for first week in May)?

- 11-1-95:2 Provide a letter approving Response Action Plan
(Ecology). Was scheduled for December, needs to be rescheduled.

(Contingent on above action.)

- 11-1-95:3 Provide Hanford Facility Permit General Information
Volume Presentation to Ecology (RL/WHC)

This action item is closed.

- 11-1—95:4'(o1d NOD 11-1-95:2) Arrange for discussion on lead
shielding at the RIPI Council (RL/WHC)

This action item is ciosed.
New Action Items

4-3-96:1 Finalize the response letter.
ACTION: Ms. Crowell

4-3-96:2 Provide Mr. Hepner with a basis for design number.
ACTION: Ms. Crowell

4-3-96:3 Get a response by letter by April 17.
ACTION: Mr. McKarns

7. Schedule Next Meeting

Tentative Date

The next meeting is tentatively scheduled for April 26.
Proposed Topics

Chapter 5



Attachment 3

LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Notice of Deficiency Resolution Meeting
2440 Stevens Center Place, Room 1200
Richland, Washington

April 3, 1996
7:30 a.m. - 11:00 a.m.

Attendance List

NAME ORGANIZATION PHONE #
JoAnn McCoy WHC-ES 372-3596
R. B. Mercer WHC 376-8945
Gloria Cummins WHC-ES 372-2484
Norm Hepner Ecology 736-3048
Kent McDonald WHC-SWM 373-4981
Laura J. Cusack Ecology 736-3038
Dean Pratt WHC-SWMFE 373-2464
J. R. Rosser WHC-SWMFE 372-0699
Mark French DOE /WPD 373-9863
Gerry Hendricks GSSC 946-3687
Brett M. Barnes WHC-SWD 376-3640
Tony McKarns DOE-EAP 376-8981
Allison Crowell DOE /WPD 372-2346




Attachment 4
LOW-LEVEL BURIAL GROUNDS

Project Managers Meeting/Notice of Deficiency Resolution Meeting

Action Item

12-19-95:1

4-3-96:1

4-3-96:2

4-3-96:3

2440 Stevens Center Place, Room 1200
Richland, Washington

April 3, 1996
7:30 a.m. - 11:00 a.m.

Action Items

Description

(Confirm with Reg. Analysis and EAP--Have Wayne Toebe call
Tom Cusak). Add a percentage estimate of hazardous debris
to be provided over a 30-yr period.

ACTION: Wayne Toebe

OPEN

Finalize the response letter.
ACTION: Ms. Crowell

OPEN

Provide Mr. Hepner with a basis for design number.
ACTION: Ms. Crowell

OPEN

Get a response by letter by April 17.
ACTION: Mr. McKarns

OPEN



Distribution:

. Arnold
. Arnold
Barnes
Bowman
Carosino
Clark
Crowel]
Emerson
French
Giroir
Guercia
Hapke
Hendricks
Hepner
Leja
Lucas
. McDonald
. McKarns
Pierce
Powell
Pratt
Price
Saueressig
. Tilden
Triner

. D. Williamson
RCRA/File

OO ITOULVOUOXDP>P RONZOUOUOET=Z2r0Oxmxamnr

*cc:Mail

ADMINISTRATIVE RECORD:

WHC
WHC
WHC
WHC
RL
RL
RL
WHC
RL
WHC
RL
WHC
GSSC
Ecology
Ecology
WHC
WHC
RL
WHC
WHC
WHC
WHC
WHC
PNL
WHC
WHC
WHC

Low-Level Burial Grounds, D-2-9

[Care of EDMC, WHC (H6-08)]

B2-35*
T3-04*
T3-04
H6-24*
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LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Part B Workshop
Federal Building, Room 554
Richland, Washington

June 11, 1996
7:30 a.m. - 12:00 p.m.

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above Project
Managers Meeting/Notice of Deficiency Resolution Meeting.

N

CTifford E,/Clark, Unit
(Represented by AnthonyC. McKarns, DOE-RL).

- ‘ Date: %A‘
Norman T. Heefé?ﬂ/yﬂit Manager, Washington State Department of Ecology

Low-Level Burial Grounds, WHC Concurrence

. Date: &/l ‘//76
Richard D. Pierce, Contractor Representative, WHC L
(Represented by Brett M. Barnes, WHC)

Purpose: Discuss permitting process and Notice of Deficiency issues.

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda

Attachment 2 - Summary of Discussion and Commitments/Agreements
Attachment 3 - Attendance List
Attachment 4 - Action Items




Attachment 1
LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Part B Workshop
Federal Building, Room 554
Richland, Washington

dune 11, 1996
7:30 a.m. - 12:00 p.m.

Agenda

PREVIOUS MEETING MINUTES

. April 3, 1996 Meeting Minutes

PROGRAM STATUS

. Pump and Treat Status (R. Mercer - WHC)

PERMIT APPLICATION STATUS

. Part B NOD Workshop Schedule (D. Saueressig - WHC)

RCRA TOPICS

. NOD Five Remaining Issues Response Letter

. Part A Rev. 8 Status

WORKING DRAFT-1 WORKSHOP

. Chaptér 1 Actions Follow-up

. Chapter 2 Actions Follow-up

. Chapter 4 Actions Follow-up

. Chapter 6 Begin Discussion

GENERAL TOPICS

. Past Action Items
- 11-1-95:1 Schedule a technical meeting to discuss
Response Action Plan engineering technology (RL/WHC) was
scheduled for December needs to be rescheduled
- 11-1-95:2 Provide a letter approving Response Action Plan

(Ecology). Was scheduled for December, needs to be
rescheduled.



- 11-1-95:3 Provide Hanford Facility Permit General
Information Volume Presentation to Ecology (RL/WHC)

CLOSED

- 11-1-95:4 (old NOD 11-1-95:2) Arrange for discussion on
lead shielding at the RIPI Council

CLOSED
. New Action Items
7. SCHEDULE NEXT MEETING
. Tentative Date

. Proposed Topics




Attachment 2

LOW-LEVEL BURIAL GROUNDS

Project Managers Meeting/Part B Workshop

Federal Building, Room 554
Richland, Washington

June 11, 1996
7:30 a.m. - 12:00 p.m.

Summary of Discussion and Commitments/Agreements

1. Previous Meeting Minutes

The meeting minutes for the April 3, 1996,
Project Managers Meeting were not available.
These minutes will be sent out for review, and
approved at a future date.

2. Program Status
. Pump and Treat Status (R. Mercer - WHC)

Mr. R. Mercer (WHC) reported that BHI are
concentrating on reducing the contaminants
in the highest concentration areas. It
was decided not to sample at area number
5. Phase III will start in August 1997.
A1l six wells have been drilled, and run
at between 150 - 500 gallons per minute.

A modelling study has been prepared, a
Tong term strategy document, and should be
available by the end of the month.

3. Permit Application Status

. Part B NOD Workshop Schedule
(D. Saueressig - WHC)

Mr. D. Saueressig (WHC) reported that
delays in conducting workshops might
jeopardize incorporating the LLBG Permit
Application into Modification C of the
Hanford Facility RCRA Permit. Mr. N.
Hepner (Ecology) reiterated that there
will be no delays, and that what ever is
submitted on October 15, 1996, will be
what he uses to write the permit for the
LLBG.

4. RCRA Topics

. NOD Five Remaining Issues Response Letter



Ms. A. Crowell (RL) stated that it was not
issued, that the Navy portion was done.
Mr. Hepner said that he can wait and that
no letter was necessary, that is could be
taken care of during the workshops.

Part A Rev. 8 Status

Ms. Crowell said that a design capacity
for the LLBG has been reached. Ms.
Crowell said that she would type up the
design capacity and provide it to Mr.
Hepner. Mr. B. Barnes (WHC) stated that
another issue with the Part A was the
Lawarence Berkeley National Laboratory
(LBNL) issue, and Mr. Hepner said the
there would be no repercussions from the
LBNL issue. Ms. Crowell said that she
might include portions of the trenches
with LBNL waste in them. Mr. Hepner said
that time is not a factor regarding the
Part A, and not to hurry. Mr. Hepner also
stated that he will reject a revised LLBG
Part A that reflects a November 23, 1987,
date.

5. Working Draft-1 Workshop

Chapter 1 Actions Follow-up

There are no more issues to discuss. The
design capacity will be provided to Mr.
Hepner by Ms. Crowell.

Chapter 2 Actions Follow-up

The issue of the November 23, 1987, date
of regulation is the only outstanding
issue.

Chapter 4 Actions Follow-up

Mr. Hepner had an action item with regards
to Section 4.2.3.2 (Requirements for
External Liner). This action item is gone
because a cover is being used. Another
action item, Air - hold until sampling
done. The last issue was the Response
Action Plan. A presentation/handout will
be provided to Mr. Hepner at the next LLBG
PMM/workshop.




Chapter 6 Begin Discussion

The entire chapter was reviewed and
comments generated. Mr. Barnes will
incorporate comments and reissue before
the next LLBG workshop.



6. General Topics

Past Action Items

- 11-1-95:1 Schedule a technical meeting

_to discuss Response Action Plan

engineering technology (RL/WHC) was
scheduled for December needs to be
rescheduled.

(Scheduled for first week in May)?

- 11-1-95:2 Provide a letter approving
Response Action Plan (Ecology). Was
scheduled for December, needs to be
rescheduled.

(Contingent on above action.)

- 4-3-96:1 Finalize the response letter.
ACTION: Ms. Crowell

(Not discussed, remains open)

- 4-3-96:2 Provide Mr. Hepner with a
basis for design number.

ACTION: Ms. Crowell

(Not discussed, remains open)

- 4-3-96:3 Get a response by Tetter by
April 17.

ACTION: Mr. McKarns

(Not discussed, remains open)

New Action Items

7. Scheduie Next Meeting

Tentative Date

The next two workshops were scheduled for
June 26, 1996, and July 1, 1996.

Proposed Topics

The June 26, 1996, meeting will discuss

Chapter 6 follow-up, begin Chapter 3, and

the Response Action Plan. The July 1,
1996, meeting will discuss four NOD
issues, and begin Chapter 5.



Attachment 3

LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Part B Workshop
Federal Building, Room 554
Richland, Washington

June 11, 1996
7:30 a.m. - 12:00 p.m.

Attendance List

NAME ORGANIZATION PHONE #
R. B. Mercer WHC 376-8945
Norm Hepner Ecology 736-3048
Dean Pratt WHC-SWMFE 373-2464
J. R. Rosser WHC-SWMFE 372-0699
Gerry Hendricks GSSC 946-3687
Brett M. Barnes WHC-SWD 376-3640
Tony McKarns DOE-EAP 376-8981
Allison Crowell DOE /WPD 372-2346
Dan Saueressig WHC-HWMPS 376-9739




Attachment 4

LOW-LEVEL BURIAL GROUNDS
Project Managers Meeting/Part B Workshop
Federal Building, Room 554
Richland, Washington

June 11, 1996
7:30 a.m. - 12:00 p.m.

Action Items

Action Item Description
12-19-95:1 (Confirm with Reg. Analysis and EAP-

-Have Wayne Toebe call Tom Cusak).
Add a percentage estimate of
hazardous debris to be provided over
a 30-yr period.

ACTION: Wayne Toebe

OPEN

11-1-95:1 Schedule a technical meeting to
discuss Response Action Plan
engineering technology (RL/WHC) was
scheduled for December needs to be
rescheduled

OPEN
11-1-95:2 Provide a letter approving Response

Action Plan (Ecology). Was
scheduled for December, needs to be

rescheduled.
OPEN ‘
4-3-96:1 Finalize the response letter.
ACTION: Ms. Crowell
OPEN
4-3-96:2 Provide Mr. Hepner with a basis for

design number.
ACTION: Ms. Crowell

OPEN

4-3-96:3 Get a response on letter by
April 17.
ACTION: Mr. McKarns

OPEN




Meeting Minutes Transmittal

LOW-LEVEL BURIAL GROUNDS s BS03T-T3

Part B Workshop A TR

2440 Stevens Center Place, Room 2519 E : o
Richland, Washington gg{ﬁ%ﬂ_ @l
. "FNED 2|
February 19, 1997 . AEG 2l

12:30 p.m. to 4:00 p.m. ' o Y

- A/

"\ 4

The undersigned indicate by their signatures that these meet1ﬂgﬁmandfgs
reflect the actual occurrences of the above-dated Part B Workshop.

2 <y %,ﬁ,g Date: ;7y'c /761

Kevin D. Bazze]] Manager, DOE-RL

-

——— \

Norman 1. Hepner), P oject Manager,
Washington State Department of Ecology

Date: ;;iff s 77

Not Present Date:
Fred A. Ruck III, Contractor Representative, FDH

m—-é—‘*—;ﬁ—’\ Date: E/Z’/97
Daniel G. Saueressig, JPermitting Representative, RFSH 7

Low-Level Burial Grounds, RFSH Concurrence

//@ /41977

Kent M. MtDona R Contractor Representative, RFSH
(Represented by Brett M. Barnes, RFSH)

Purpose: Prepare Low-Level Burial Grounds Part B Permit Application for
inclusion in the Hanford Facility RCRA Permit.

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Summary of Discussion and Commitments/Agreements
Attachment 2 - Attendance List

Attachment 3 - Action Items



Attachment 1

LOW-LEVEL BURIAL GROUNDS
Part B Workshop
2440 Stevens Center Place, Room 2519
Richland, Washington

February 19, 1997
12:30 p.m. to 4:00 p.m.

Summary of Discussion and Commitments/Agreements

1. CHAPTER 11.0

Mr. N. Hepner (Ecology) raised several questions on the content of the
revision that he was provided with. Mr. Hepner enquired if RL/PHMC received
his mark-up of Chapter 11.0. Mr. Hepner was informed that no one had received
his mark-up version of Chapter 11.0. Mr. Hepner stated he would send it out
via cc:mail for review. Research will continue on revising Chapter 11.0.

2. CHAPTER 3.0

Although the Ecology/RL/PHMC workshops on finalizing waste analysis plans
(WAP) for the Hanford Facility have not yet been completed, Mr. Hepner stated
that we may need to discuss Chapter 3.0/WAP because the workgroup might not
reach resolution. Mr. K. Bazzell (DOE-RL) stated that he has not been
involved in the waste analysis plan workgroup, and that he needs an idea of
where we are at and how we fit in. Mr. Hepner stated that he believed that
the definitions and format have been agreed to, and the QA/QC has been
partially agreed to. However, there are issues that are still not agreed to.
Mr. Hepner will be kept informed via cc:mail of the continuing efforts on
finalizing the WAPs.

3. CHAPTER 4.0

Mr. B. Barnes (RFSH) stated that he copied applicable parts of Chapter 4.0
from the Hanford Facility Dangerous Waste Permit Application for the

616 Nonradicactive Dangerous Waste Storage Facility and Central Waste Complex
to include discussion on "greater-than-90-day container storage." Mr. Hepner
stated that he only wants macro-encapsulated items put in trenches 31 and 34
for storage. Mr. Hepner requested that Mr. Bazzell provide him a list of the
items that will be going into trenches 31 and 34 for storage. Mr. Hepner
stated that only large containers should be moved into trenches 31 and 34 for
storage. Smaller containers that meet land disposal restriction requirements
currently at the Central Waste Complex could remain there because they are in
a safe storage configuration.

Mr. Hepner requested that Section 4.1.1 (Description of Containers) be
reworded to state that if void space in containers exceeds 10 percent, the
containers must be crushed or repacked before storage. He wanted to delete
the last part of the sentence that said "or burial" to make sure the void
space would be taken care of before containers go in for storage. Mr. Hepner
requested that the language in Section 4.1.2 (Container Management Practices)



be revised so only one trench could be used for storage. Mr. Hepner also
suggested that all equipment to be used in the LLBG be discussed. Mr. Hepner
also wants everyone to agree on how long items will be stored, and stated he
might write a permit condition to this effect. Mr. Hepner asked how we plan
on managing these containers before disposal. Mr. Bazzell stated that the
intent is to place containers in the manner that they will be disposed.

Mr. Hepner asked if there is a disposal plan document. Mr. Barnes stated that
there is, but it changes frequently. Mr. Hepner asked if there was an item 5
on page 4-3, and Mr. Barnes stated that it was most likely a typo, and that he
would check on it.

Mr. Hepner wanted Section 4.2.1 (Test For Free Liquids) to include information
from the waste analysis plan in addition to just referencing the WAP.

Mr. Hepner inquired about leachate management once the LLBG goes inteo the
disposal mode. He stated that he wants assurance that 1 foot of head space
will not be exceeded during normal operations. Mr. Barnes stated that during
the last two years we have had above average precipitation, but Mr. Barnes
does not see a problem with future lTeachate management.

Mr. Hepner requested that the language in Section 4.3.2.2 (Unlined Trenches)
be reworded to reference the Hanford Facility Dangerous Waste Permit
Application, General Information Portion (DOE/RL-91-28). Agreement was
reached to reword this section. Mr. Hepner suggested adding more Tanguage in
Section 4.3.3.3.2 (Stresses Resulting From Operating Equipment) discussing the
base of the liner being able to handle vehicles and calculations on the ramp
handling vehicles. Mr. T. McKarns (DOE-RL) stated that any restriction on the
ramp needs to be discussed in Section 4.3.3.1.9 (Access Ramp).

Mr. Hepner requested that Section 4.3.6.1 (System Operation and Design) be
revised to discuss operating the primary and secondary leachate collection
systems automatically. Mr. Barnes stated that this could potentially cause
the LLBG to operate 365 days a year. Agreement was reached to reword the
paragraph that discusses the primary and secondary leachate collection
systems.

Mr. Hepner requested that the third paragraph of Section 4.3.6.1.1 (Primary
System) be clarified. Mr. Barnes agreed to reword the paragraph to clarify
that secondary Teachate also can be pumped to the leachate collection tank.

Mr. Hepner requested that Section 4.3.7.4 (Maintenance Procedures for Leachate
collection and Removal Systems) be revised. Mr. Hepner requested "bullets"
that identify monthly, weekly, etc., inspections. In addition, Mr. Hepner
requested that the discussion on preventative maintenance from Chapter 6 be
moved into this section. Mr. Barnes stated he would discuss the matter with
Solid Waste Engineering and potentially modify the text accordingly.

Mr. Hepner requested that a discussion be included on the loading pad for the
leachate collection system.



Mr. Hepner requested that Section 4.3.10 (Liquids in Landfills) have the same
information from Section 4.2.1 (Test For Free Liquids) and have the same
information copied from the WAP. Mr. Hepner stated that the most important
factor involved with closing the LLBG after trenches become full, from a
safety stand point, is void space in containers, and suggested we find a cost
effective way to determine the amount of void space in containers.

The next meeting was scheduled for the week of Wednesday, February 26, 1997.



Attachment 2

LOW-LEVEL BURIAL GROUNDS

Part B Workshop

2440 Stevens Center Place, Room 2519
Richland, Washington

February 19, 1997
12:30 p.m. to 4:00 p.m.

Attendance List

Name Organization Phone #
Norm Hepner Ecology 736-3048
Brett Barnes RFSH 376-3640
Ban Saueressig RFSH 376-9739
Tony McKarns DOE-EAP 376-8981
Seana Addleman RFSH 373-4587
Kevin Bazzell DOE-WPD 373-0464




Action Item #

1-16-97:1

1-16-97:2

1-16-97:3

1-29-97:1

Attachment 3

LOW-LEVEL BURIAL GROUNDS
Part B Workshop
2440 Stevens Center Place, Room 2519
Richland, Washington

February 19, 1997
12:30 p.m. to 4:00 p.m.

Action Items

Description

Ms. Addleman/Mr. Pratt (RFSH) will research the information
contained in DOE Order 5820.2A and paraphrase what this order
requires by Wednesday, January 22, 1997, while Mr. Hepner
(Ecology) will research the information contained in WAC 173-
303-610 and paraphrase what this regulations requires by
Wednesday, January 22, 1997.

ACTION: Ms. Addleman/Mr. Pratt (RFSH) and Mr. Hepner (Ecology)

CLOSED

Mr. McKarns (RL) will took into the closure plan prepared by
U.S. Ecology and determine if any information in that closure
plan could be useful for the LLBG closure plan.

ACTION: Mr. T. McKarns (RL)

CLOSED

Mr. Ruck (FDH) will look into the Environmental Restoration
(ER) Project Plan to make sure the LLBG closure plan doesn't
contradict any planned activities contained in the ER Project
Plan.

ACTION: Mr. Ruck (FDH)

OPEN

Mr. McKarns will Took into U.S. Ecology's closure plan to see
what is described regarding vadose zone monitoring as well as
taking an action as to whether or not to include a paragraph on
vadose zone monitoring.

ACTION: Mr. McKarns (DOE-RL)

OPEN
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FDH (H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste Hanford Files,
P.0. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101, Mail
Stop HW-070 (Records Center)

Please send comments on distribution 1ist to D. Saueressig, RFSH (H6-24),(509)
376-9739



0047114

STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
1315 W. 4th Avenue ® Kennewick, Washington 99336-6018 * (509) 735-7581

March 6, 1997

Mr. James E. Rasmussen
U.S. Department of Energy
P.O. Box 550, MSIN: AS5-15
Richiand, WA 99352

Dear Mr. Rasmussen:
Re: Approval of Low-Level Burial Ground (LLBG) Part A, Revision 9

The Washington State Department of Ecology (Ecology) has received the LLBG Part A,
Revision 9, dated March 4, 1997. It is Ecology’s understanding that there is an urgent need for
storage of bulky and long-length mixed waste awaiting disposal at Hanford. Trench 34 provides
the necessary safeguards and the most affordable option to safely manage this waste form at
Hanford.

Based on the above considerations, Ecology is approving the LLBG Part A, Revision 9. If you
have any questions concerning this approval, please contact me at (509) 736-3048.

Sincerely,

< Norman T. Hepner, PE
Nuclear Waste Program

NH:sb
Enclosure

cc: CIliff Clark, USDOE
William Adair, FDH
Sue Price, FDH
Mary Lou Blazek, ODOE
Administrative Record: LLBG




0060519
Meeting Minutes Transmittal

LLBG
Project Managers Meeting
825 Jadwin/340/700 Area
Hanford, Washington
August 28, 2003

The undersigned indicate by their signatures that these meeting minutes reflect the actual
occurrences of the above dated Project Managers Meeting. Signatures denote
concurrence with content only and are not intended to imply agreement to any
commitments.

‘?jll ~Z ;—“~ Date:__ b0 -o-B5

Al

Project Manager, Ecology

20 7, /zﬁ‘é o oo 182 [05

é’ro ect Manager Representative, RL /-

(gt
20 1l

pate:. 020 (';f’O/B

RECEIVE

OCT 13 2003
EDMC

IAnager Represefl

LLBG Administrative Record H6-08
MS. Collins A6-38
F Jamison B5-18
M Milis B5-18

DG Saueressig T4-04



LLBG PROJECT MEETING
825 Jadwin/Room 340/700 Area
Hanford, Washington
August 28, 2003
12:30 p.m. to 1:00 p.m.

Agenda

L Approval of July 24, 2003 LLBG Project Meeting Minutes (Ecology/DOE-RL/FH)
IL Operational Status
III.  Project Specific Issues
A. Status of Part B Permit Application
B. Status of Carbon Tetrachloride Issue
C. Status of Rocky Flats/Kaiser Hill waste
D. Status of M-91-12A
IV.  General Discussions
V. Status of Actions
VI.  New Action Items

VII. Next Project Managers Meeting

Is




LLBG PROJECT MEETING MINUTES
Project Managers Meeting
825 Jadwin /340/700 Area
Hanford, Washington

August 28, 2003

I Approval of the July 24, 2003 LLBG Project Meeting Minutes Ecology/DOE-RL/FH)

I Operational Status (Darrin Faulk FH)
» Non-ATG Waste Accepted at Trench 34 in July

MLLW 128 cubic feet 17 drum egs
»  Waste Shipped from ATG to Trench 34 in July

Non-Thermal -

MLLW 1,773 cubic feet 241 drum eqs

« No Defueled Reactor Compartment Received in July

III.  Project Specific Issues
A. Part B Permit Application Status
1. Matt Mills (Ecology) reported the workshops continue to make progress and are
beginning to address WAP comments. RL formally transmitted the groundwater
NOD comment responses to Ecology on August 26. They are currently under
review at Ecology.
B. Carbon Tetrachloride Issue
1. The Sampling and Analysis Plan requu'ed by the Administrative Order has been
transmitted to Ecology for review. Soil vapor sampling is ongoing.
C. Rocky Flats/Kaiser Hill Waste
1. No waste has been received.
D. M-91-12A Status
1. Darrin Faulk reported that 15 cubic meters of waste will be applied to the
milestone through the Permafix thermal desorption demonstration.

IV.  General Discussions _
A. Mike Collins was introduced as the new RL project manager for the low-level burial
grounds.

V. Status of Actions (report attached)
A. 856 — Workshops are ongoing. Formal responses were submitted to Ecology on the
- groundwater chapter. Comments have been received from Ecology on the WAP.
Ecology is evaluating DOE responses which will be addressed in the NOD resolution
meeting.

A\ % New Action Items
A. No new actions.



VII. Next Project Managers Meeting
A. The next Project Managers meeting is scheduled for October 2, 2003

-



Environmental Request Information System

L

Low-l.evel Burial Grounds

Task ID: 836 Task Lead: Saueressig, Dan Schedule workshops to address LLBG NOD comments received
from Ecology.
Waste Management Project/L.ow-Level Burial Grounds POC: Prignano, Andrea

Category: PMM
Open Date:  10/17/2002
Due Date:

Closed

. s .
Description Schedule workshops to address LLBG NOD comments received from Ecology.
Date Status

8/28/2003  Workshops are ongoing. Formal responses were submitted to Ecology on the groundwater
chapter. Comments have been received from Ecology on the WAP,

712412003  Workshops are ongoing. RL has received the letter extending the workshops to 1/18/04.

6/19/2003  Workshops are ongoing. Ecology is drafting a letter to extend the workshops to Jan/2004.

5/22/2003  Workshops are being scheduled weekly, Next workshop scheduled for 5/28.

4/1/2003 Workshops are scheduled weekly.

272712003  Workshops are ongoing. Dan Saueressig will contact Tom Fogwell and bring him up to
speed on current activities.

1/30/2003  Workshops are scheduled to begin the week of February 10, 2003.

11/21/2002 Workshops will be scheduled pending completion and submittal of Ecology comments.

10/17/2002  Action opened.



LLBG

" Project Managers Meeting

825 Jadwin/340/700 Area
Hanford, Washington

August 28, 2003
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ENCLOSURE II




Enclosure

SUBMITTED IN RESPONSE TO FOIA REQUEST NO. 2009-0054,
ITEM #5

Closure Plan for Active Low-Level Burial Grounds



DOE/RL-2000-70
Revision 0

Closure Plan for Active
Low-Level Burial Grounds

LI 07 2000
EDMC

RECEIVE)

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Project Hanford Management Contractor for the
U.s. Dcpurtmont of Energy under Contract DE-AC06-86RL13200

R\ United States

Department of Energy

Y P.O. Box 550
Richland, Washington 99352

Approvad for public release; further dissemination unlimited




DOE/RL-2000-70
Revision 0
EDT 622852

Closure Plan for Active Low-Level

Burial Grounds

D. A Pratt
Fluor Daniel Hanford Company

W. A. Skelly
COGEMA Engineering Corporation

Date Published
Qctober 2000

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Project Hanford Management Contractor for the
U.S. Department of Energy undsr Contract DE-AC06-98RL13200

'C“"L(l’;; Umt&d States
( ¥ Department of Energy

P0. Box 650
Richiand, Washington 993652

L L= JA-Zren
Date

lease Approval

Approved for public releass; further disssmination unlimited



LEGAL DISCLAIMER

Thia report was prepared ss an account of work sponsored by
an agency of the United States Govermnment. Neither the
United States Governmant nor any agency thereof, nor any of
their smployess, nor any of thek contractors, subcontractors or
their empioyees, makes any warranty, express or implied, or
assumes any legal Babiiity or responsibiiity for the accuracy,
compileteness, or any third party’s use or the results of such
use of any information, apparatus, product, or process
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EXECUTIVE SUMMARY

This plan has been prepared in response to direction from the U.S. Department of Energy. The purpose of
the plan is to define approaches that will be implemented to ensure protection of the public and the
environment when active Low-Level Burial Grounds (LLBGs) at the Hanford Site are closed.

Performance assessments for active burial grounds in the 200 East and West 200 Areas provide current
estimates of potential environmental contamination and doses to the "maximum exposed individual” from
burial ground operation and closure and compare dose estimates to performance objective dose limits for
the facilities. This is an Operational Closure Plan. The intent of the guidance in DOE Order 435.1 is that
this plan will be a living document, like the facility performance assessments, and will be revised
periodically through the operational life of the LLBGs to reflect updated information on waste inventory,
management practices, facility transition planning, schedule dates, assessments of post-closure
performance, and environmental consequences. Out year dates identified in this plan are tentative. A
Final Closure Plan will be prepared in the future when the timing and extent of closure-related activities
for LLBGs can be established with greater certainty.

After current operations at the LLBGs are concluded, this plan proposes transitioning of these facilities to
the Environmental Restoration Program. This action will enable the Environmental Restoration Program
to design and implement consistent and coordinated final remedial actions for active and inactive LLBGs.
Active and inactive burial grounds in the 200 West and 200 East Areas are commingled.

This plan describes approaches that will be implemented during Interim Closure, Final Closure, and
Institutional Control Periods to prepare LLBGs for surface barriers, and the construction of barriers, as
well as the scope of inspection, monitoring and maintenance practices that will be performed during and
after closure. Environmental monitoring is briefly discussed in this plan. However, a more
comprehensive discussion of monitoring issues is provided in a separate performance assessment
monitoring plan for LLBGs. Supporting information is provided regarding the geography, climate,
hydrogeology, geochemistry and land-use practices of adjacent land areas.

During the Final Closure period, engineered surface barriers will be constructed over the LLBGs. A
conceptual cover design, which is a development of the Hanford Site Environmental Restoration
Program, is discussed as the current planning basis for capping LLBGs. This barrier meets all applicable
federal and state requirements for covers over sites with Category 3 low-level waste (LLW) and/or
hazardous/dangerous waste constituents. Attributes of this design are discussed in the context of ensuring
the integrity of the closed facility and the cover system, preventing long-term degradation of the cover,
ensuring structural stability, limiting infiltration, minimizing maintenance, limiting consequences of
human intrusion, and achieving compliance with facility performance objectives.
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1.0 INTRODUCTION

Future tense (e.g., "will") is used in discussions of Interim Closure, Final Closure and Institutional
Control activities in this plan. The intent of this usage is to simplify discussion and to convey the sense
that current visions and assessments of activities under discussion are futuristic. It is not intended to
imply that the Solid Waste Storage and Disposal Program has made specific decisions and/or
commitments regarding details of activities that are 30 to 40 years in the future.

1.1 GENERAL FACILITY DESCRIPTION

Active LLBGs in the 200 West and 200 East Areas cover a combined (but non-contiguous) area of

560 hectares (1,400 acres). Active LLBGs began accepting waste in the early 1960s from processing
operations on the Hanford Site and are anticipated to continue to receive waste from on-site and off-site
generators until approximately 2045. Other, older LLBGs, which were inactive in 1994 when the
Hanford Site Environmental Restoration (ER) Contract was implemented, were assigned to the ER
Contractor for surveillance and maintenance and final remediation at that time. As of January 1, 1999,
approximately 274,000 m’ (358,000 yd®) of LLW and 9,200 m’ (12,000 yd®) of low-level mixed waste
(MLLW) had been disposed in active LLBGs in various containers including drums and boxes made of
steel, wood, and cardboard. Bulk contaminated equipment and soils have also been disposed in LLBG
trenches. Containerized waste is typically stacked in the bottom of each trench using either cranes or
forklifts. Bulk soils and debris are typically dumped from the trench lip down a working face for
disposal. A minimum of 2.4 m (8 ft) of backfill is currently placed over disposed waste. Early operations
placed as little as 0.6 m (2 ft) of soil over filled waste trenches but found through experience that 2.4 m
(8ft) was required to minimize biointrusion concerns. Category 3 waste and waste containing certain
mobile radionuclides are currently stabilized by placement in concrete vaults/high-integrity containers
(HIC) or encasement in concrete. Mixed waste is disposed in Resource Conservation and Recovery Act
of 1976 (RCRA) compliant lined trenches.

After all trenches in a burial ground have been filled with waste, the facility will be turned over to the ER
Program for final remediation in a manner that will be integrated with adjacent sites. During Interim and
Final Closure, measures will be taken to improve the bearing capacity of trench fills to support the weight
of a final cover and a cover will be constructed over the site. Cover construction will be coordinated with
remediation of adjacent facilities, including inactive LLBGs. The cover will limit water infiltration and
inadvertent intrusion to meet performance objectives as described in the facility performance assessments
(PAs). Land use adjacent to the burial grounds is currently limited to Hanford operations. In the region
surrounding the Hanford Site, land use is typically agricultural.

1.2 GENERAL APPROACH TO CLOSURE

In Section 3.0 of this closure plan, a two-phase approach to closure of active LLBGs is presented. The
two key elements of the approach are as follows:

¢ Increase the bearing capacity of trench fills (consisting of disposed waste and cover soil) to support
the weight of a closure cover without excessive long-term settlement or subsidence

» Construct engineered covers as final remedial actions over active LLBGs. Covers will be designed
specifically to minimize moisture infiltration, resist natural degradation processes, minimize
maintenance, and control releases of radionuclides for a period of at least 500 years after closure.

001116.1115 1-1
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Measures will be implemented to improve the bearing capacity of trench fills during the Interim Closure
period. Trench fills will be stabilized by applying a number of sub-grade modification methods to
compact trench fill materials, eliminate large voids (either by compaction or by void-fill grouting), and/or
bond larger volumes of trench contents together by cement grouting. Sub-grade modification may be
performed once or several times as necessary to achieve an adequate bearing capacity value within trench
fills to support the distributed weight of cover materials over the closed facility.

During the Final Closure period, engineered surface barriers will be constructed over LLBGs. A generic
conceptual cover design, which is a development of the ER Program at the Hanford Site, is described in
this plan as the current planning basis for capping LLBGs. The Modified RCRA Subtitle C Barrier
conforms to all applicable state and Federal regulatory requirements for landfill closure of sites containing
Category 3 LLW and hazardous/dangerous waste. This design also is assumed as the final cover
treatment over LLBGs for evaluation of future waste management alternatives in the Hanford Site Solid
(Radioactive and Hazardous) Waste Environmental Impact Statement (SW-EIS) (DOE 2000). The
planning basis may change in the future to reflect barrier design developments and remediation strategies
for inactive LLBGs within the ER Program.

The Modified RCRA Subtitle C barrier design will be effective in controlling releases of radionuclides
from the facilities after closure. The barrier will control releases of radionuclides by (1) minimizing
infiltration of precipitation into and through disposed waste, (2) preventing biointrusion into buried waste,
and (3) minimizing adverse consequences of inadvertent human intrusion in the future if there is a loss of
active institutional control. The proposed cover system is designed to eliminate virtually all moisture
infiltration by evapotranspiration. Biointrusion will be prevented by incorporation of a low-permeability
layer that cannot be penetrated by plant roots or burrowing animals. Buried waste will be covered with at
least 5 m (16.7 ft) of layered soil, rock and asphaltic matertals. The overall thickness of material and the
low-permeability layer will effectively isolate buried waste from inadvertent intrusion.

The cover design incorporates two independent strategies for elimination of soil moisture. The design
includes a two-layer topsoil treatment. Compaction of the lower topsoil layer and a capililary barrier at the
interface between the topsoil and underlying materials will retard moisture migration through the topsoil,
increasing the time available for removal of moisture by evapotranspiration. The thickness of the two
topsoil layers is designed to support a healthy stand of perennial vegetation. Moisture that infiltrates
through the topsoil system will be eliminated by lateral drainage.

The Modified RCRA Subtitle C barrier system will be constructed of durable materials and includes
design features that will minimize susceptibility to erosion of the topsoil surface. The upper topsoil layer
includes a pea gravel admix treatment that will limit erosion by forming a surface armoring layer during
any extended periods of wind erosion. The cover surface will be sloped at 2 percent, which is sufficient
to induce runoff during severe storm events, but low enough to limit susceptibility to erosion by wind.
Established cover vegetation, consisting of a mix of perennial grass species, should limit topsoil losses to
an acceptably low value. In combination, these strategies should enable the cover to remain functional
with minimum active maintenance for a performance period of at least 500 years.

The design is tailored to the Hanford Site's semiarid climate conditions and the local availability of
suitable materials of construction. The capillary barrier feature, the compacted topsoil layer, and the
selection of perennial grasses as cover vegetation are all treatments designed to maintain successful
vegetative cover at a semiarid site. The pea gravel admix treatment, low surface slope, and cultivation of
vegetative cover are designed to minimize soil losses from wind erosion.
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13 CLOSURE SCHEDULE

The final closure schedule for each of the burial grounds is dependant upon several related activities.
Current policy based on the Record of Decision for the Hanford Defense Waste Environmental Impact
Statement (HDW-EIS) is that all stored transuranic (TRU) waste will be retrieved from LLBGs before
they are closed. Trenches that are currently used for storage of TRU may be reused for LLW disposal, or
they may be refilled with native soil in advance of closure. In the current Hanford Site Solid Waste
Program Environmental Impact Statement (SW-EIS) & sub-alternative is being studied that would involve
leaving TRU in place (i.e., changing the policy established by the HDW-EIS). After TRU retrieval
(assuming no change to the current policy), the trench contents must be compacted to provide a stable
base for the final closure cover, before the final closure cover can be constructed. The closure schedule in
Section 4.0 of this plan assumes that all TRU waste must will be retrieved before 2030. A trench filling
sequence has been developed in the “Low Level Burial Grounds Disposal Plan” (Pratt 2000) by allocating
all LLW in the forecest to future trenches in the burial grounds. The filling sequence shows trenches
receiving waste up until 2030. Once all TRU waste has been retrieved and the trenches have been filled
with LLW, the burial ground will transition into an Interim Closure period where the bearing capacity of
trench fills will be increased to support the final closure cover. This is planned to take from 1 to 6 years
per burial ground. To cycle through all of the burial grounds and construct final covers will take until
2056. Construction of the final cover will require transporting massive quantities of construction
materials and will take from 1 to 5 years per burial ground. If the final covers are constructed directly
after the end of the Interim Closure period for each active LLBG, the last one will be complete in 2057,
The schedules assume an Institutional Contro! period of at least 100 years beyond Final Closure.

1.4 RELATED ACTIVITIES

1.4.1 Final Remediation of Inactive LLBGs

Inactive LLBGs at the Hanford Site were assigned to the ER Contractor in 1994 when the Site's ER
Contract was implemented. Inactive LLBGs will undergo final remediation following the Comprehensive
Environmental Response, Compensation & Liability Act of 1980 (CERCLA) process. This plan proposes
transitioning active LLBGs to the ER Program after conclusion of operations, so that final remediation of
inactive and active LLBGs can be accomplished in an integrated manner under a single site contractor.

142 Canyon Disposition Initiative Project-

The Canyon Disposition Initiative is a collaborative effort to evaluate the feasibility of using the five
chemical processing facilities (canyon buildings) in the 200 Areas for waste disposal in conjunction with
final remediation. A Canyon Task Team, consisting of personnel from DOE-RL, the U.S. Environmental
Protection Agency (EPA), and the Washington State Department of Ecology, is evaluating a number of
technical alternatives for dispositioning these facilities. Some alternatives under consideration would
involve constructing engineered surface barriers over these facilities as final remedial actions. Covers
over canyon buildings could be large enough (in terms of areal extent) to impact designs of covers aver
nearby LLBGs.
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143 Environmental Impact Evaluation of Alternatives for Future Solid Waste Management at
the Hanford Site

The SW-EIS (DOE 2000) is being prepared to evaluate the environmental consequences of three
alternatives for managing solid waste streams at the Hanford Site in the future. The evaluation involves
newly generated TRU, MLLW, LLW, and contaminated equipment, retrievably stored TRU in LLBGs,
new and existing facilities for characterization, treatment and storage of solid waste streams, and disposal
options for various streams. Selection of the No-Action Alternative would eliminate plans for
construction of some new treatment facilities, TRU retrieval from LLBGs and off-site disposal of TRU
waste. The Baseline Alternative is generally consistent with the Hanford Site's current planning baseline.
Most wastes that are currently in storage would be processed and prepared for disposal over the next 10
years, and the need for significant storage facilities gradually would be reduced over that time. Wastes
would be treated in Waste Receiving & Packaging (WRAP) facility, T Plant, the M-91 Treatment
Facility, and/or commercial facilities. Suitable treatment options would be made available for all solid
waste streams. TRU waste would be shipped to the Waste Isolation Pilot Plant (WIPP) repository. A
sub-alternative of the Baseline Alternative would involve leaving some TRU in place (i.e., potentially
altering the policy on TRU retrieval and disposal established by the HDW-EIS). The Regional
Alternative would create the same new treatment facilities and implement the same management
processes and activities as the Baseline Alternative. It would also involve receipt, processing and on-site
disposal at Hanford of additional volumes of LLW and MLLW from other DOE sites. The Regional
Alternative would increase the inventories of LLW and MLLW disposed in LLBGs.

144 TRU Retrieval from Active LLBGs

Based on the Record of Decision for the HDW-EIS, all stored TRU waste will be retrieved from LLBGs
before they are closed. Most active LLBGs include trenches containing retrievably stored TRU waste.
Several active LLBGs (e.g., 218-W-3A, 218-W-4B and 218-E-10) could be closed when TRU retrieval is
completed unless the trench space freed up by TRU retrieval is reallocated for LLW disposal. Schedule
information for TRU retrieval is included in Section 4.0 of this plan. As noted above, a sub-alternative
under consideration in the SW-EIS would involve leaving TRU waste in place.

1.4.5 Dangerous Waste Facility Permit

Several active LLBGs contain LLW with dangerous waste constituents (i.e., MLLW) that was disposed
on or after August 19, 1987, which is the date that Hanford-generated waste streams became subject to
regulation under WAC 173-303 by the State of Washington. A single site-wide Treatment, Storage and
Disposal Facility Permit has been issued to the Hanford Site by the Washington State Department of
Ecology. Negotiations are ongoing between DOE-RL and the Department of Ecology regarding inclusion
of specific permit conditions for active LLBGs in the site-wide permit. MLLW currently is being
disposed in a RCRA-compliant trench (Trench 34) in 218-W-5 Burial Ground. The Navy Reactor
Compartment Trench (Trench 94) in 218-E-12B also is subject to dangerous waste regulations, although
that trench is not lined. Near-future MLLW disposal is planned for Trench 31 in 218-W-5 Burial Ground.
A third (larger) MLL W trench is planned for 218-E-12B at a later date (Pratt 2000).

1.4.6 Proposed Dedicated Trench for Immobilized Low Activity Waste (ILAW) Facility Waste
Solid Waste Storage and Disposal Operations has proposed to construct and operate a new,

special-purpose trench in the northwest corner of 218-E-12B Burial Ground for disposal of contaminated
equipment (e.g., failed melters) from the ILAW Facility. The proposed trench could also receive small
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volumes of LLW and MLLW from the ILAW process operation. This trench would be designed and
operated as a RCRA-compliant facility (i.e., with a double liner and a leachate collection system) and
subject to the State of Washington's dangerous waste regulations (WAC 173-303). Design requirements
and waste acceptance criteria for this trench have not been fully determiried. If DOE elects to proceed
with this plan, closure requirements and schedule data for the 218-E-12B Burial Ground would be

impacted.

1.4.7 Monitoring Plan for LLBGs

A separate plan for monitoring of environmental media at active LLBGs was prepared recently by Chou
et al. (DOE/RL-2000-72). The purpose of ongoing environmental monitoring is to acquire the necessary
data to evaluate conformance of LLBGs to assumptions and performance predictions identified in the
facility PAs and the Composite Analysis for the 200 Areas (Kincaid et al. 1998). Insofar as groundwater
is regarded to be the most significant long-term exposure pathway in all of these assessments, it is the
principal focus of the plan. The intent of DOE Order 435.1 is that any significant findings from
environmental monitoring will be addressed in revisions to the facility closure plan and PAs.

1.5 KEY ASSUMPTIONS

1.5.1 Key Assumptions from Facility PAs

The current PAs for 200 East and West Area LLBGs rely on the following key assumptions:
¢ No major changes will occur in current land uses of areas adjacent to active LLBGs.

*  There will be no significant changes in site conditions (i.e., climate, hydrogeology) through the period
of interest for PAs.

» There will be no easing of the current waste acceptance criteria for LLBG operations between the
present time and the time that LLBGs are closed (i.e., assumptions applied in the PAs regarding
concentration limits, isolation of wastes containing mobile radionuclides, and waste stabilization,
which are based on current waste acceptance criteria, will remain valid).

Any changes that impact these assumptions will be addressed in revisions to the PAs. Potential impacts
to the current ciosure strategy for LLBG facilities will be addressed in future revisions of this plan.

1.5.2  Key Assumptions Relating to Future Waste Inventory

Three alternatives for management of solid waste streams (including LLBGs) at the Hanford Site are
currently being evaluated in the SW-EIS (DOE 2000). These alternatives affect future waste inventory
projections for LLBGs as described in Section 2.3 of this closure plan and as evaluated in the facility PAs
(Wood et al. 1995, Wood et al. 1996). Uncertainties relating to future inventory additions will be reduced
when a Record of Decision is published identifying the selected alternative. Current waste inventories of
active LLBGs and future inventory projections will be updated in revisions to this document and the PAs.
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153 Key Assumptions Relating to Interim Closure and Final Closure

Some proof-of-principle testing has been conducted of proposed sub-grade modification methods as
discussed in Section 3.2.2. However, a pilot program will be needed to determine specifically how the
proposed methods can best be utilized to achieve sub-grade stabilization objectives for Interim Closure.

A key assumption for this closure plan is that the proposed cover design will perform in a manner
consistent with numerical simulation results. The ER Contractor plans to construct a prototype of the
Modified RCRA Subtitle C Barrier in the 200 Areas within the next few years. After construction, the
barrier will undergo a multi-year period of performance monitoring and evaluation. From the prototype,
it is expected that an adequate performance information basis will be available to proceed with closure of
LLBGs by the time operations are concluded.

1.5.4 Key Schedule Assumptions

Scheduie information presented in Section 4.0 of this closure plan relies on the following assumptions:

* Availability of contractors and equipment for sub-grade modification is currently limited, because of
the specialty nature of the work and limited demand for these services. It is envisioned that this
constraint will continue into the future. Therefore, it is assumed that only one LLBG will undergo
sub-grade modification at any given time.

® Aside from the constraint on sub-grade modification, there will be no other constraints on labor,
equipment or materials. For scheduling purposes, it has been assumed that individual LLBGs will
proceed directly from TRU retrieval into Interim Closure, Final Closure, and Institutiona! Control
without schedule gaps. Schedule delays could occur in conjunction with facility transition.
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2.0 DISPOSAL FACILITY CHARACTERISITCS

2.1 | SITE CHARACTERISTICS

In this section, the environmental conditions that characterize the 200 East and West Area LLBGs are
summarized. A detailed discussion will not be provided because these topics have been discussed at
length in other publications [e.g., the HDW-EIS (DOE 1987) and SW-EIS (DOE 2000)] and numerous
Safety Analysis Reports (SAR)). Environmental characteristics discussed include regional geography and
demography, regional and site-specific geology, regional and site-specific hydrology, climatology,
meteorology, and ecology.

2.1.1 Site Geography and Deniography

The 200 Area LLBGs are located on the Hanford Site in the southeast corner of Washington State
(Figure 2-1). The Hanford Site is located in a structural and topographic depression of the Columbia
Plateau called the Pasco Basin. The northern and eastern boundaries of the site generally follow the
Columbia River. The western margin of the site is generally bounded by the Rattlesnake Hills. The
southern boundary of the site is approximated by the ridgeline of Rattlesnake Mountain and the Yakima
River. The Hanford Site covers an area of about 1,500 km? (580 mi®). With the exception of a few
natural basalt hills (e.g., Gable Butte and Gable Mountain), the central area of the site is relatively flat
(Figure 2-2), with a topographic low at the Columbia River [about 100 to 120 m (300 to 390 ft) above sea
level] and a gradual increase in elevation toward the north-central part of the site. The 200 Area LLBGs
are located in this region, commonly referred to as the 200 Area Plateau. The elevation of the burial
grounds is about 225 m (738 ft).

The nearest population center consists of three small cities (Richland, Kennewick, and Pasco) that are
situated to the southeast of the site on the Columbia River. The population living within 80 km (50 mi) of
the burial grounds is about 375,000 (Kincaid, et al 1993).

2.1.2  Site Climatology and Meteorology

Meteorological data has been collected at the Hanford Meteorology Station (HMS) since the year 1945.
The HMS is located between the 200 East Area and the 200 West Area. Temperature and precipitation
data have been recorded in the region since 1912. Generally, the Hanford Site climate is classified as
semiarid with an average rainfall of about 16 cm/yr (6.3 infyr), nearly half of which occurs in the winter
months of November through January.

The prevailing winds of the area are from the northwest and secondarily from the southeast. Average
wind speeds are about 10 to 15 km/h (6 to 9 mi/hr). The area is subjected to occasional high winds (e.g.,
a peak gust of wind of 130 km/h (80 mi/h) was recorded at the HMS in 1972).

2.1.3 Site Ecology

Site ecology is thoroughly summarized in the HDW-EIS (DOE 1987) and SW-EIS (DOE 2000).
Dominant vegetation at the Hanford Site includes sagebrush, rabbit brush, and a variety of grasses,
including cheat grass and, bunchgrass. Common mammals on the site include mule deer, elk, jack and
cottontail rabbits, coyotes, badgers, raccoons, and a variety of rodents. Common birds on site include

001116.1115 2.1



00 I WU WA -

S
10
I
12
13
14
15
16
17
18
19
20
2]
22
23
24
25

26
27
28
29
30
3
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47
48
49

DOE/RL-2000-70, Rev. 0
1172000

grouse, doves, falcons, hawks, owls geese, and ducks. A wide variety of fish inhabit the Columbia River
including salmon, trout, shad, bass, whitefish, sturgeon, and catfish,

Endangered, threatened, or candidate species have been identified onsite. However, a review based on
information from the Fish and Wildlife Service for the Department of Interior suggests that these species
are not directly at risk from waste management activities in the 200 Areas (DOE 1987).

2.1.3.1 Regional and Site-Specific Land Use

In the region surrounding the Hanford Site, commercial land use is typically agricultural which relies on
irrigation to grow crops. The sources of irrigation are generally the Columbia and Yakima Rivers and
confined aquifers (sediment layers between upper basalt flaws). Several nuclear facilities are in operation
on or adjacent to the Hanford Site including the Columbia Generating Station formerly known as
Washington Nuclear Plant No. 2 (WNP-2), a commercial nuclear reactor operated by Energy Northwest,
and the Siemens Nuclear Power Corporation Fuel Fabrication Plant. in addition, a commercial LLW
disposal facility operated by U.S. Ecology is located adjacent to the 200 East Area on the central plateau
of the Hanford Site.

On the Hanford Site, a large number of facilities including reactors and processing plants have been
operated to produce nuclear materials. None of these facilities (except T Plant, which has been converted
to support waste management operations) are currently operational and permanent shutdown is planned.
The Solid Waste Storage and Disposal Complex is operating for management of LLW. The complex
consists of a number of active and inactive burial sites (shallow land trenches), storage buildings
(primarily for mixed waste), and administrative buildings. .

2.1.3.2 Seismology

The Hanford Site is in an area of low seismicity (Figure 2-3). Earthquakes typically occur at shallow
depths [focal depth less than 6 km (Caggiano and Duncan 1983)] as multiple events or swarms at
magnitudes of less than 3.5. Two moderate-size earthquakes have been recorded near the site, one in
1936 in the Milton-Freewater area (Modified Mercallie intensity VII) about 40 mi southeast of the
Hanford Site and another in Corfu in 1918 (Modified Mercallie intensity IV to VI) about 118 mi north of
the site. The Corfu earthquake is estimated to have produced peak ground accelerations of 0.01 to 0.03 g
onsite. The epicenters of recorded earthquakes occur somewhat randomly and are not strongly associated
with any geologic structural features.

2.1.4 Hydrogeology

The Hanford Site s located on a geologic province referred to as the Columbia Plateau. The Columbia
Plateau covers much of eastern Washington, eastern Oregon, and parts of Idaho. It was formed by a
massive upwelling of basalt magma. The Hanford Site is located in the Pasco Basin, which is a structural
depression within the Columbia Basin Plateau. About 3,000 m (10,000 ft) of flow basalts underlie
sedimentary units of variable thickness within the Pasco Basin. The major supra-basalt sediments are the
Ringold Formation and the Hanford formation. The Ringold Formation overlies the uppermost basalt
flow and was deposited by various erosional processes. The Hanford formation overlies the Ringold
Formation and was deposited in a series of catastrophic floods associated with glacial melting.

The hydrology of the Pasco Basin is characterized by a number of surface sources and aquifers.
Groundwater occurs both within the upper unconfined aquifer system and within a system of deeper
confined to semi-confined aquifers in the basalt flow tops, flow bottom zones, and sedimentary interbeds
(DOE 1988b, vol. 2, p. 3.6-1). The confined aquifers are intercalated with aquitards, consisting of basalt
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flow interiors (colonnades and entablatures). The uppermost aquifer system occurs within the suprabasalt
sediments. This aquifer is regionally unconfined.

Surface water enters the Pasco Basin from several adjacent basins (Figure 2-4), including the Yakima
River Basin, Horse Heaven Basin, Walla Walla River Basin, Palouse/Snake Basin, and Big Bend Basin.
Within the Pasco Basin, major tributaries including the Yakima, Snake, and Walla Walla rivers join the
Columbia River. Two intermittent streams, Cold Creek and Dry Creek, cut through the Hanford Site.
These drainages contain flowing water during the wetter winter and spring moriths.

Total annual precipitation over the Pasco Basin averages less than 16 cm (6.3 in. per year). Mean annual
runoff is estimated to be less than 2.5 x 10* acre-ft per year, or approximately 3 percent of the total
precipitation. The remaining precipitation is assumed to be lost through evapotranspiration, with a small
component (perhaps less than 1 percent) contributing to recharging of the groundwater system (DOE
1988b, vol. 2, p. 3.1-6). : .

The general direction of groundwater flow is from the natural recharge areas along the west edge of the
Hanford Site to discharge areas along the Columbie River. Recharge of the confined basalt aquifers
occurs through infiltration on the anticlinal ridges bounding the Pasco Basin and from westward flow in
basalt aquifers beneath the Columbia Plateau. Sources of natural recharge to the uppermost (unconfined)
aquifer system are infiltration and runoff of precipitation and runoff on the reaches of the Yakima and
Columbia Rivers. Cold Creek and Dry Creek, which are located between the Rattlesnake Hills and
Umtanum Ridge, drain the western slopes of the Pasco Basin, losing water to the subsurface as they
spread across the lower valley plains.

The 200 Areas are 90 m (300 ft) or more above the normal surface level of the Columbia River, which is
well beyond the area that would be affected by the 500-year flood or the probable maximum flood event.
The most likely source of flooding in the vicinity of the 200 Areas is Cold Creek, which is an ephemeral
stream. The projected maximum flood on Cold Creed would reach the southwest corner of 200 West
Area, but would not come within 0.8 km (0.5 mi) of any active LLBG.

Infiltration of precipitation through the vadose zone has been studied at several locations on the Hanford
Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990; Fayer et al. 1991). The general
conclusion is that very little, if any, infiltration occurs in areas where the surface soils are relatively
fine-grained and deep-rooted vegetation is present. In other areas where soils are coarse and vegetation is
shallow rooted or not present, infiltration may exceed 50 percent of annual precipitation.

Artificial recharge to the unconfined aquifer occurs at the Hanford Site from wastewater disposal
operations, mainly in the 200 Areas. Recharge from the 200 Areas wastewater disposal facilities was
estimated to be approximately 10 times the natural recharge rate at the Hanford Site by Graham et al.
(1981). More recently, Fayer and Walters (1995) have estimated that the total volume of natural recharge
over the Hanford Site in 1992 was about 8.47 x 10° m*/yr, (2.24 x 10° galfyr). This value is of the same
order of magnitude as the artificial recharge to 200 Areas wastewater disposal facilities during 1992 and
is about half the volume that was being discharged in 1979. Liquid wastewater disposal is now regulated,
it is decreasing significantly from year to year, and will eventually cease, leading to falling groundwater
levels. : SN

2.1.4.1 Hydrogeology of the 200 West LLBG

The sources of data described in this section are (1) a detailed summary of the hydrogeology of the 200
West Area by Connelly et al. (1992) and (2) a detailed characterization of Burial Ground 218-W-5 by
Bjornstad (1990). These reports represent the most recent synthesis of available data that have been used
to characterize the primary features of the vadose zone and unconfined aquifer that influence groundwater
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movement. Typical soil characterization data taken from the soil samples include particle size
distribution, ambient moisture content, calcium carbonate content and gross gamma radiation counts as a
function of depth below the surface. The database shows that Hanford Site soils are predominantly sandy
with ambient moisture content in the range of 3 to 15 volume percent. Calcium carbonate is generally
present in sufficient quantity to control the pH of the groundwater solution.

Isopach maps {Connelly et al. 1992) of the major soil column units underlying the 200 West Area are
shown in Wood et al. 1995. A generalized cross-section of the stratigraphic units is shown in Figure 2-5.
Also, several cross sections (Bjornstad 1990) across Burial Ground 218-W-5 are included in Appendix A
of Wood et al. 1995. These drawings illustrate the spatial distribution of the major vadose zone units in a
three-dimensional fashion. The bulk of the thickness of the vadose zone consists of Hanford formation
and underiying Ringold Formation. The Ringold Formation consists of fluvial and lacustrine sediments
while the Hanford formation consists of catastrophic flood deposits. The total thickness of the vadose
zone and the relative thicknesses of the two main formations vary depending on the location of interest on
the Hanford Site.

Beneath the 200 West Area LLBG, four distinct subunits of the Ringold Formation have been described
(Bjornstad 1990). The water table occurs within the middie Ringold subunit. Between the Ringold and
Hanford formations is a thin erosional layer (the Plio-Pleistocene layer), which appears to be mostly
continuous across the burial grounds. The Plio-Pleistocene layer is a fine-grained sandy mud that has
been reworked by plant and animal activity and is variably cemented with calcite. The early Palouse soil,
which is an unconsolidated, muddy sand layer that may have been deposited by wind erosion and then
reworked by animal burrowing and root growth, is developed in the upper part of the Plio-Pleistocene
unit. The Hanford formation consists of a variety of facies ranging from coarse gravels in areas of
high-energy deposition to fine-grained silts in low-energy environments. Numerous cycles of flooding
apparently occurred, leading to a chaotic distribution of subfacies units. As indicated by Figure 2-6, a
secondary channel is indicated along the east side of the burial grounds by high-energy deposits of coarse
gravelly sand in Burial Grounds 218-W-3A and 218-W-3AE. In contrast, the burial grounds to the south
and west (218-W-5 and 218-W-4C) are considered to be moderate energy depositional environments as
indicated by a larger component of finer sands and less gravel. The formation thickens from northeast
(about 18m/60 ft) to southwest (about 43m/140 ft) . The characterization of soil samples from wells in
the vicinity indicated that small lenses of fine-grained material are interspersed in the Hanford formation
that appear to be no more than 3 to 6 m (10 to 20 ft) thick, with a lateral extent of hundreds of meters or
less.

Hydrologic flow patterns across the 200 West Area burial grounds were also estimated based on hydraulic
conductivity data from site-wide soil samples and hydraulic head data from wells in the vicinity of the
burial ground. As with the geologic interpretation, the hydrologic flow patterns were estimated in the
context of the current understanding of the Hanford Site hydrologic regime.

The present direction of groundwater flow in the vicinity of the 200 West Area is highly influenced by a
groundwater mound associated with past artificial recharge at 216-U-10 Pond (U Pond) and with current
recharge to the 126-U-14 Ditch, which lies just east of U Pond (Bjornstad 1990). The influence of the U
Pond mound on groundwater flow beneath 200 West Area Burial Grounds is demonstrated on a regionat
water table map that also indicates generalized groundwater flow direction (Figure 2-7). Artificial
recharge at U Pond raised the level of the unconfined aquifer {7 m (55 ft) between 1944, before the
construction of U Pond, and 1987. Based on water-level measurements collected at well 299-W15-2, it
appears that the water table has fluctuated as much as 5 m (15 ft) over a 36-yr time period (Bjornstad
1990). The fluctuations are probably the result of varied volumes of process water being delivered to U
Pond.
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Even though U Pond was decommissioned in 1985, the groundwater mound is expected to continue to
gradually decline for a number of years. Since about the time U Pond was decommissioned, water levels
have in general declined, having fallen a total of about 2 m (7 ft) in the last 6 yr at Monitoring Well
299-W15-2. Hydrographs from the other wells located within 1,000 ft of 218-W-5 corroborate a general
drop in water levels relative to those measured since the water levels have been measured at the site
(Bjomstad 1990). As the groundwater mound dissipates, the direction of groundwater flow beneath
218-W-5 and the contiguous burial grounds will likely swing to the east, perhaps returning to the due-east
regional groundwater flow direction recorded in 1944 (Figure 2-8).

The gradient across the burial ground is very slight (Figure 2-7). The generat direction of flow is
currently to the north-northeast. Saturated hydraulic conductivity data reported in the document show a
reduction in hydraulic conductivity in the soils as a function of depth from 10? to 10 cm/s in the Ringold
Formation. This trend is presumably the result of compaction by the soil column.

2.14.2 Hydrogeology of the 200 East Area LLBG

The sources of the data described in this section are a detailed summary of the hydrogeology of the 200
East Area by Connelly et al. (1992) and a detailed characterization of the 200 East Area Burial Grounds
by Lindsey et al. (1994). These reports represent the most recent synthesis of available data that have
been used to characterize the primary features of the vadose zone and unconfined aquifer.

The principal source of geologic and hydrologic information in the 200 East Area is borehole data. A
generalized view of the suprabasalt sediment facies of 200 East Area is provided in Figure 2-5. The 200
East Area lies on the Cold Creek bar, a geomorphic remnant of the cataclysmic floods of the Pleistocene
(Figure 2-6). As floodwater raced across the lowlands of the Pasco Basin and Hanford Site, energy was
dissipated and deposits of gravels were left behind. The entire 200 Area Plateau is one of the most
prominent of these deposits. In the northern half of the 200 East Area the water table is situated within
gravel- to sand-dominated facies of the Hanford formation. To the south and east, it more commonly is
found within gravels of Ringold units A and E and silts of the lower mud unit. Transmissivity and
hydraulic conductivity data are summarized in Connelly et al. 1992. The vadose zone beneath the 200
East Area LLBG consists primarily of Hanford formation sediments.

2.1.4.2.1 Description of the Soil Column Underlying the 218-E-12B Burial Ground

Suprabasalt sediments beneath this burial ground consist entirely of Hanford formation sediments (refer
to Appendix A, Figures A-1, A-2, A-3, and A-4 of Wood et al. 1996). The uppermost unit, Unit 1, is
variable in thickness and distribution. It ranges from 11 to 37 m (35 to 120 ft) thick, and is predominantly
a gravel facies. The unit is thinnest in the southwestern part of the burial ground and thickens to the north
and east. The contact between Unit 1 and underlying strata generally is very irregular. The sands that
make up Unit 2 are thickest [up to 55 m (180 f1)] in the southwestern part of the burial ground and pinch
out toward the east and north. Silty beds and horizons within this unit have the potential to form perched
water conditions. Unit 2a represents a transitional unit between Units 2 and 3, and exhibits increased
gravel content. Unit 2a is locally well developed, especially to the east where Unit 2 pinches out and
interfingers with Units | and 3. Unit 3, which is characterized by predominant gravel content, thickens to
the north and northeast, from 12 to 45 m (40 to 150 ft) thick. Interbeds of sand and silt are present
throughout Unit 3. Due to these interbeds, perched water conditions may also occur within Unit 3.

2.1.4.2.2 Description of the Soil Column Underlying the 218-E-10 Burial Ground
Hanford formation Units 1, 2, 2a, and 3 are all present beneath the 218-E-10 Burial Ground. Boreholes

adjacent to the BX-BY Tank Farms encountered a thin sequence of Ringold-like sediments suggestive of
the lower mud unit. However, Ringold Formation deposits are not present beneath the218-E-10 Burial
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Ground. Unit 1 ranges from 12 to 33.5 m (40 to 110 ft) thick. It consists predominantly of gravel with
interbedded sands. The unit is thickest to the northwest and thins to the east and south. Sands of Unit 2
range from 27 to 40 m (90 to 130 fi) thick, generally thickening to the south and west over the burial
ground area. Several gravel intervals 3 to 5 m (10 to 15 ft) thick occur in the middle part of Unit 2. The
lower part of Unit 2 (referred to as Unit 2a) also exhibits increased gravel content and is up to 15 m (50 ft)
thick. As much as 34 m (110 ft) of gravelly strata assigned to Unit 3 occur beneath the 218-E-10 Burial
Ground. Data from boreholes that reached the top of basalt indicate the strata dip to the west and south
beneath the burial ground. This is consistent with regional data.

2.1.4.3 Characteristics of the Uppermost Aquifer System Underlying the 200 East and 200 West
LLBGs

A water table contour map of the uppermost aquifer for the Hanford Site, based on 1993 data, is shown in
Figure 2-7. The position of the water table in the western portion of the Hanford Site generally occurs
within Ringold Unit E gravels. The water table in the eastern portion of the Hanford Site generally occurs
within Hanford formation sediments. The gradient across the burial grounds is very slight (Figure 2-7).
The general direction of flow is currently east to west under the 200 East Area LLBG. The primary
driving force is the groundwater mound underneath B Pond, situated to the east of the LLBG.

Recharge to the uppermost aquifer occurs primarily from wastewater disposal practices at surface ponds,
ditches, and various cribs in the 200 East and 200 West Areas. Three large recharge mounds have
developed at the Hanford Site: U Pond in the 200 West Area, B Pond east of the 200 East Area, and
Gable Mountain Pond north of the 200 East Area. Under U Pond, which was decommissioned in 1985,
the water table had risen more than 17 m (55 ft) since the start of wastewater disposal operations there.
The mound under B Pond has risen more than 9 m (30 ft) (Graham et al. 1981). Underneath the 200 East
Area LLBG, the depth to the water table is about 66 m (215 ft). The projected post-Hanford depth is
about 69 m (225 ft). As these groundwater mounds dissipate, the direction of groundwater flow beneath
the 200 East and West Area burial grounds is likely to retumn to the easterly regional groundwater flow
direction estimated to exist before Hanford Site operations began (Figure 2-8).

2.1.5 Geochemistry

The general geochemical characteristics of the soil column are very consistent in the suprabasalt
sediments across the Hanford Site. The soil phases are predominantly feldspar and quartz with minor
quantities of smectite clay, hydrous oxides, and calcium carbonate that are consistently present.
Measured quantities of soil phases from 218-W-5 Burial Ground (Serne et al. 1993) were about 31
percent feldspar, about 43 percent quartz, about 3 percent smectite clay, about 1 percent hydrous oxides,
and about 2 percent calcium carbonate. Many analyses of the unconfined aquifer groundwater have been
completed at the Hanford Site, Again, the data are very consistent. The groundwater is characterized as
moderately alkaline (pH about 7.8 to 8.4), and oxidizing (Eh about 280 to 380 mv) with moderate
concentrations of aqueous species (about 5 meq/L). Analyses of moisture from vadose zone sediments
(Serne et al. 1993) show essentially the same chemical characteristics.

2.1.6 Natural Resources

The Central Plateau of the Hanford Site has no important natural resources other than industrial minerals
(i.e., sand and gravel). No major mining operations exist in the vicinity of the Hanford Site. Oil and gas
exploration has occurred in the region; however, no economically viable accumulations of either have
been found. Some local gravel processing is performed in the area,
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| 2.2 FACILITY CHARACTERISTICS

2.2.1 Facility Description

Active LLBGs are classified as a landfill facility and cover a noncontiguous combined area of about 570
hectares (1,400 acres) (DOE 1990, p. 2-5). The facility is located in the 200 East and 200 West Areas of
the Hanford Site. It is divided into eight active burial grounds with various size trenches, currently
including 167 unlined trenches for the disposal of low level waste, two RCRA compliant lined trenches
for the disposal of MLLW and one large unlined trench for disposal of U.S. Navy reactor compartments.

2.2.1.1 Low-Level Waste Disposal Trenches

LLW generally is received packaged in 208—Lz(55-gal).stee] drums and wood or steel boxes, although
concrete burial vaults, other accepted burial containers, and inherently stable waste packages and bulk
waste may also be disposed. Concrete drag-off boxes formerly were used for disposing of wastes that

exceeded 200 mrem/h surface radiation dose rate. The boxes, which are approximately 61.5 m

(2,170 f ) in volume, were transported to a trench by a flatbed railroad car or truck. Drag-off boxes are
no longer used in LLBG operations. LLW with hazardous/dangerous waste constituents was disposed in
unlined trenches prior to August 19, 1987. Dangerous waste regulations were applied to LLW on that
date.

Flat-bottom trenches nominally range from 5.2 m (17 ft) to 20 m (65 f) deep. An engineering analysis is
performed for trenches over 6.1 m (20 ft) deep to ensure stable slopes during the operational life. Bottom
dimensions range from 4.9 m (16 ft) to over 30 m (100 ft) wide. Trench slopes are normally 1.5H:1V to
avoid sloughing of the trench walls. Modifications are made to these trench designs as needed to
accommodate a variety of waste packages. Trench bottoms are stabilized to the extent necessary to
ensure sound bearing for waste handling equipment. The flat-bottom trenches are routinely backfilled
with approximately 2.4 m (8 ft) of soil.

DOE has directed that waste disposal operations should maximize the use of the remaining LLBG area,
by widening existing trenches and by constructing new deeper trenches in areas currently occupied by
shallow unused trenches. The Disposal Plan (Pratt 2000) assumes that future trenches for contact-handled
(CH) Category 1 LLW in drums and boxes and CH Category 3 LLW will be deep trenches. Trench depth
will vary depending on location and the proposed stacking arrangement. Specnal-purpose trenches will be
constructed for disposal of CH Category 1 LLW in drums and boxes in multiple tiers. These trenches
may be as deep as 21 m (70 ft). Drums will be treated with dynamic compaction every fourth tier. Boxes
will be stacked to a height of 5 m (16 ft) and covered with 1.2 m (4 ft) of soil; each layer of boxes will be
treated with dynamic compaction before placement of the next layer. The final tier will be covered with
2.4 m (8 ft) of soil to bring the trench back to grade.

Currently, remote-handled (RH) LLW (i.e., LLW with dose rates greater than 200 mrem/h measured at
the waste container surface) is disposed in single layers in V-trenches. Small quantities of RH LLW also
have been disposed in covered caissons. All caissons in the LLBG are located in trench 14 of the
218-W-4B burial ground. Caissons for disposal of RH LLW are referred to as beta-gamma caissons.

2.2.1.2 Mixed Waste Disposal Trenches -

The current MLLW disposal trenches receive waste that meets the applicable land disposal
restrictions/requirements. MLLW trenches can also be permitted for greater-than-90-day storage prior to
going to the disposal mode. Waste forms are containerized, inherently stable, and/or bulk waste. If
approved by the LLBG operating contractor, nonstandard waste packages and miscellaneous equipment
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waste may also be placed in a MLLW disposal trench. Less than 5 percent of MLLW is expected to be
RH material. RH MLLW will be shielded or backfilled to minimize worker exposure. Lined MLLW
trenches will be filled in balanced layers to ensure the liner is not differentially loaded to the point it is
damaged.

The following is a general description of a lined MLLW trench. Future trenches are likely to vary in size,
shape, and other design details. However, from a safety standpoint, they will be identical in that they will
be in compliance with the applicable regulations. Geomembranes incorporated in the design primarily
function in this application as a protective barrier to prevent leachate from reaching the environment,
Water infiltration is anticipated to be very low, as discussed in this section under water infiltration. Lined
MLLW disposal trenches have a liner system that consists of bentonite-enriched soil, geosynthetic liner
materials, and the leachate drainage system. This liner system will prevent the release of leachate to the
environment and prevent migration of any hazardous constituents through the liner during the operational
life of the landfill and the post-closure period. The leachate collection system is capable of collecting and
removing leachate such that a nominal hydraulic head on the liner is not exceeded. A low-capacity pump
will handle the normal, average leachate flow. When adverse precipitation conditions require a higher
capacity, such as for the assumed worst-case precipitation event, a high-capacity pump is available. The
pumps and associated piping are resistant to leachate corrosion.

2.2.1.3 Navy Reactor Compartment (RC) Disposal Trench

The RC is the section of a submarine or surface vessel containing the sealed and defueled reactor
compartment, associated components, bulkheads, and hull sections. Once placed, RCs are managed in the
same manner as any other LLW. Because of its structural characteristics, the RC waste package is
impervious to wind, rain, dust, fire, etc. RCs are placed on structural supports that have been designed in
accordance with applicable earthquake standards for the Hanford Site.

The Navy RC disposal trench is designated Trench 94 in the 218-E-12B Burial Ground. This trench is
located in the northeast corner of the 200 East Area. Trench 94 is managed as a MLLW disposal unit by
agreement with the Washington State Department of Ecology.

RC:s are classified as state-only regulated hazardous waste due to the presence of shielding lead. The
waste package is classified as a bulk waste with the characteristics of a U.S. Department of Transportation
Type B container carrying highway route controlled quantities of radioactive material (49 CFR 173.403).
The Department of the Navy has obtained a certificate of compliance (NRC 1989) with the Type B
packaging criteria. This compliance provides a high level of confidence that the RC waste will not
represent a hazard to personnel or the environment.

2.2.1.4 LLBG Overview

The facility is comprised of eight burial grounds as described below. Most trenches that received waste
prior to 1987 contain some waste with constituents that are currently regulated by the State of Washington
as dangerous wastes.

218-W-3A — This facility extends over an area of approximately 20 hectares (50 acres) and contains a
total of 57 trenches. The oldest trench (trench 11) was opened in 1970 and filled in 1971, The last trench
to receive waste (trench 49) was filled in 1998. A number of different trench designs (depth, width, and
cross-section area) were constructed (see H-2-34880). A few of the oldest trenches (opened in 1972 and
earlier) probably contain only 1.2 m (4 ft) of operational soil cover. In 1972, LLBG operating practices
were modified to increase the thickness of operational cover to 8 ft to eliminate biointrusion problems.
This burial ground received both Category 1 and Category 3 wastes. The two LLW categories were not
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segregated. Two trenches contain post-August 19, 1987 RCRA and state-only designated mixed waste.
Twelve trenches contain retrievable TRU.

218-W-3AE - This facility extends over an area of approximately 20 héctares (49 acres) and currently
contains a total of eight trenches. Three additional trenches are planned (Pratt 2000). This burial ground
first received waste in 1981. A number of different trench designs (cross-sections) have been constructed.
All filled trenches are believed to contain at least 2.4 m (8 ft) of operational soil cover. The facility
contains both Category | and Category 3 wastes (unsegregated). Two trenches (trenches 5 and 10)
contain post-August 19, 1987 RCRA and state-only designated MLLW, Waste disposed in this burial
ground does not include any waste classified as retrievable TRU. A stabilized liquid effluent disposal site
(216-T-4 Pond) is situated inside the facility boundary.

218-W-4B — This facility extends over an area of approximately 3.5 hectares (8.6 acres) and contains a
total of 13 trenches. The two oldest trenches (1 and 5) were filled in 1967. Trench 7 was the last trench
to be filled (in 1983). Twelve below-grade caissons at the south end of the facility contain RH LLW and
retrievable TRU. Waste disposal in caissons occurred between 1969 and 1990. Two trenches (7 and 11)
contain retrievable TRU. Waste disposed in trenches other than trenches 7 and 11 was not segregated,
and includes Category 1 and Category 3 LLW. Most trenches in this facility (other than trenches 7 and
11) were opened and filled prior to 1972 and likely have only 1.2 m (4 ft) of operational cover. No
post-August 19, 1987 RCRA and state-only designated MLLW was disposed at this facility.

218-W-4C — This burial ground is approximately 20 hectares (49 acres) in size and currently contains a
total of 15 trenches. Five additional trenches are planned (Pratt 2000). The facility first received waste in
1978. Therefore, all filled trenches should have at least 2.4 m (8 ft) of operational soil cover. A number
of different trench designs (cross-sections) have been constructed in this burial ground. The facility
contains both Category 1 and Category 3 wastes (unsegregated). Trench NC, Trench 14, and Trench 58
contain post-August 19, 1987 RCRA and state-regulated mixed waste. Seven trenches contain TRU that
will be retrieved. An adjoining 8.8-acre area at the southeast corner of this burial ground is included in
the facility description. However, the adjoining area currently is unused, and no future utilization for
LLW disposal is envisioned (Pratt 2000).

218-W-5 — This burial ground is approximately 37.2 hectares (91.9 acres) in size and currently contains a
total of thirteen trenches. Five additional trenches are planned (Pratt 2000). The first waste receipts were
in 1986. Several different trench designs (cross-sections) have been constructed in this burial ground.
Trenches 31 and 34 at the south end of the facility are RCRA-compliant trenches with liner and leachate
collection systems for disposal of MLLW. The facility has received both Category 1 and Category 3
wastes (unsegregated). Trenches 22 and 24 contain post-August 19, 1987 RCRA and state-regulated
MLLW. There is no retrievabie TRU in this burial ground.

218-W-6 - This burial ground is approximately 16 hectares (40 acres) in size. No trenches have been
opened and no waste has been received. The site is reserved for future LLW and/or MLLW disposal.
However, the current disposal plan (Pratt 2000) indicates that it will remain unused.

218-E-10 - This facility extends over an area of approximately 36.1 hectares (89.2 acres), which is
divided into two areas (labeled as northern portion and a southern portion). The northern portion is
unused. The southern portion currently contains a total of 14 trenches with a north-south orientation and
two other stub trenches at the southeast comer with an east-west orientation. This burial ground first
received waste in 1960. Waste was unsegregated and included both Category 1 and Category 3 LLW.
This burial ground does not contain any retrievable TRU. Trench 9 contains post-August 19, 1987 RCRA
and state-regulated MLLW. No additional trenches are planned. The northern portion could be used for
future MLLW disposal trenches. However, the current disposal plan (Pratt, 2000) envisions that it will
remain unused.
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218-E-12B — This facility extends over an area of approximately 68 hectares (168 acres) and began
receiving waste in 1967. This facility currently contains a total of 40 trenches. One additional trench is
planned, which will be a large RCRA-compliant landfill trench with liner and leachate collection system
for MLLW disposal (Pratt 2000). This burial ground includes another large, special-purpose trench
(Trench 94) for disposal of RCs from decommissioned U.S. Navy submarines and surface vessels.
Trench 94 is a relatively wide and deep excavation. When RC disposal activities are concluded in
Trench 94, a separate engineering design will be necessary to ensure that fill is placed and compacted in
an adequate manner to prepare this trench for closure. Disposed RCs are regulated as mixed waste. The
majority of the waste volume in the 218-E-12B burial ground was disposed prior to 1987 (except for
disposal activities in Trench 94). Trenches contain unsegregated Category 1 and Category 3 LLW,
Retrievable TRU resides in portions of three trenches. There is a limited amount of unused disposal
capacity in existing trenches.

2.2.2 Features of the Cover System that will Minimize Water Infiltration

The current planning basis cover system for closure of active LLBGs (described in Section 3.3.2)
incorporates two independent water management strategies to minimize infiltration. The primary strategy
makes use of the high evapotranspiration potential at the Hanford Site, which reflects the Site's semiarid
climate. The cover design includes two topsoil layers. The upper layer consists of silt loam soil placed in
a relatively loose (non-compacted) condition. The lower topsoil layer will be placed in a relatively dense
(compacted) condition. A capillary barrier will be present at the base of the compacted topsoil layer,
which will tend to prevent drainage of soil moisture out of the topsoil layers. The capillary barrier and the
compacted condition of the lower topsoil layer will tend to retard vertical moisture migration and increase
retention time, increasing the amount of time available for moisture to be eliminated from the system by
evaporation and transpiration processes,

The second strategy is to provide a lateral drainage path so that any moisture that does drain below the
topsoil layers can be eliminated. At a lower level within the cover, moisture will be intercepted by a thick
layer of low-permeability asphalt (i.e., a double-tar asphaltic material with in-field permeability values of
between 107 and 10° cm/s). The asphalt layer will be constructed with a 2 percent slope toward the
perimeter of the covered area. The material placed directly above the asphalt will be clean, screened
aggregate material with a hydraulic conductivity of at least 1 cm/s. These properties ensure that the
material will be free draining and that hydraulic head (standing water) cannot accumulate within the
drainage media.

PAs for LLBGs indicate that long-term performance goals will be achieved if engineered surface barriers
limit deep infiltration into/through the waste layer to 0.5 cm/yr or less. Numerical simulations of cover
performance indicate that the proposed final cover treatment will eliminate more than 99 percent of
annual precipitation by evapotranspiration and will limit deep infiltration to about 0.1 cm/yr (0.2 in/yr).
The need for external drainage controls (e.g., surface run-on and runoff controls, perimeter drainage
coltection and routing) will be evaluated as aspects of definitive design.

2.2.3 Features that will Assure Integrity of the Cover System

The current planning basis cover system for closure of active LLBGs will be constructed of materials that
are highly resistant to natural degradation processes. With the exception of the asphalt layer, the cover
system is designed entirely of natural soil and rock materials that will provide appropriate long-term
resistance to chemical and physical weathering. The ER Program is evaluating long-term durability of
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asphalt materials. Preliminary indications are that asphalt materials in cover systems will have adequate
durability to maintain function for post-closure periods of 500 to 1,000 years (Waugh et al. 1994).

The cover system is designed to require minimal maintenance during its design life. The silt loam topsoil
in the surface layer will contain a 15 weight percent pea gravel admixture. As silt particles are removed
from the topsoil surface by wind erosion, the pea gravel will concentrate into a lag deposit that will tend
to protect the surface from further erosion. The surface slope of the cover has been specified at 2 percent
to limit susceptibility to wind erosion. Perennial vegetation will be cultivated on the cover surface to
minimize soil losses to wind and water erosion. Straw mulch will be crimped into the soil when seeding
is performed to limit wind erosion during the first year, while vegetation is becoming established. The
intent of these design strategies is to maximize the physical integrity of the cover and to minimize the
need for ongoing maintenance. Sample calculations (which do not consider the beneficial effect of the
pea gravel admixture) indicate that topsoil losses from the proposed cover system should be less than two
tons per acre per year. Two tons per acre per year is the Environmental Protection Agency's (EPA)
recommended performance guideline (EPA 1989).

2.2.4 Features that will Ensure Structural Stability of Closed LLBG Facilities

During the Interim Closure period, extensive sub-grade modification measures will be applied to densify
and stabilize trench fills and to eliminate void volumes in containers in preparation for construction of
final covers aver LLBGs. Bearing capacity and tolerable settlement criteria for trench fill materials will
be developed as an aspect of definitive design of the cover system. Sub-grade modification methods are
described in Section 3.2, together with geophysical survey methods that may be used to evaluate the
adequacy of sub-grade stabilization efforts.

The PAs do not require waste form stabilization for disposal of Category 1 LLW. Stabilization of
Category 1 LLW will be accomplished solely by sub-grade modification. However, for Category 3 LLW,
stabilization is required. Currently, Category 3 LLW is being stabilized by placement in concrete vaults
or by encasement in concrete monoliths in trenches at the time of disposal.

As noted above, the cover system will be constructed of materials that are hi ghly resistant to natura)
degradation processes (i.e., chemical and physical weathering).

2.2.5 Inadvertent Intruder Barrier

Human habitation of surfaces over closed LLBG facilities is the most potentially adverse inadvertent
intrusion scenario considered in PAs (Wood et al. 1995, Wood et al. 1996). For closure of facilities with
Class C LLW (comparable DOE Category 3 LLW), Nuclear Regulatory Commission (NRC) requires
(10 CFR 61.52(a)(2)) that either the top of the waste must be a minimum of 5 m (16.4 ft) below final
grade, or the waste must be covered with a surface barrier designed to protect against inadvertent human
intrusion for at least 500 years. Criteria applied to the conceptual design of the proposed cover system
were to:

1. Design a cover with a functional life of 500 years

2. Ensure that the top of the waste is at least S m (16.4 ft) below final grade or include appropriate
design provisions to limit inadvertent human intrusion.

PAs for LLBGs with Category 3 LLW indicate that dose consequences to inadvertent intruders who take
up residence 100 to 500 years after closure will not exceed the performance objective for intruder
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protection (continuous exposure limit of 100 mrem/year) if the cover system conforms to the provisions
in 10 CFR 61,52(a)(2).

The Modified RCRA Subtitle C cover is designed to withstand soil losses from wind and water erosion
for a functional performance period of 500 years. The cover system (Layers 1 through 7) is 1.7 m (5.7 ft)
thick. Filled trenches generally have been covered with 2.4 m (8 ft) of operational cover soil. The 5-m
cover requirement will be met by placing a minimum 0.9 m (3 ft) of grading fill over each facility as an
aspect of establishing grading slopes for the engineered cover layers. Grading plans will be developed
during definitive design of the cover system.

The 15-cm (6 in.) thick low-permeability asphalt layer (Layer 6) of the proposed cover system represents
a substantial barrier to inadvertent human intrusion. This layer will be impenetrable by hand excavation,
and can only be breached with mechanized equipment. Absent other overt indications, this layer should
serve to communicate to an intruder that the asphalt layer is part of an engineered structure. Any
additional requirements that may be imposed on the design for intrusion prevention (e.g., surface warning
markers) will be evaluated during definitive design.

2.3 WASTE CHARACTERISTICS

2.3.1 Current Waste Inventory

According to the draft SW-EIS, as of January 1, 1999, the Hanford Site SOlld Waste Storage and Disposal
Program inventory included a total volume of approximately 298,000 m* (390,000 yd®) of LLW TRU
waste, MLLW, and minor volumes of elemental metals. Of this total, approximately 296,000 m® had
been disposed in active LLBGs, and the remainder was undergoing treatment or storage in preparation for
disposal.

2.3.2 .Future Additions To Waste Inventory

The SW-EIS considers three separate management alternatives for solid waste streams at the Hanford
Site:

e A No-Action Alternative: Under this alternative, LLW and LDR-compliant MLLW would continue
to be disposed in LLBGs. Additional shallow LLBG trenches would be constructed as necessary to
support ongoing operations. TRU in burial grounds would not be retrieved; Hanford generated TRU
wastes would not be shipped to WIPP for disposal off site. Existing waste treatment operations at
WRAP (certification and repackaging) and T Plant (decontamination) would continue. However, no
new treatment facilities would be constructed on site. Wastes would continue to be accepted from
off-site generators who currently ship waste to the Hanford Site.

e A Proposed Baseline Alternative: With this alternative, new facilities will be constructed at the
Hanford Site for storage, inspection, treatment and final disposal or shipment off-site for all waste
streams currently managed by the Solid Waste Storage and Disposal Program. It assumes the same
sources, waste streams and volumes as the No Action Alternative. Most wastes currently in storage
would be removed, treated as required, and disposed over the next 10 years. TRU waste in LLBGs
would be retrieved, treated as necessary, packaged, and shipped to WIPP for final disposal. Wastes
would continue to be accepted from off-site generators who currently ship waste to the Hanford Site.
Capping and final closure of active LLBGs, including MLLW trenches, are considered under this
alternative.
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A sub-alternative considered under this alternative is to leave TRU waste in LLBGs in place as part of
the site inventory at final closure.

* A Proposed Regional Alternative: This alternative is similar to the Baseline Alternative in terms of
waste management activities and processes and plans for new waste handling facilities. It differs
from the Baseline Alternative in that additional volumes of LLW and MLLW would be shipped to the
Hanford Site from other DOE sites. This alternative results in greater volumes of LLW and MLLW
being managed and disposed at the Hanford Site, as well as inspecting and preparing additional TRU
for shipment to the WIPP repository. Capping and final closure of active LLBGs, including MLLW
trenches, are considered under this alternative.

Table 2.1, which is a summary of information presented in Table B.1 of the draft SW-EIS, provides a
listing of the waste inventory in LLBGs, as well as a forecast of future inventory volumes for the
No-Action and Proposed Baseline Alternatives. Table 2.2, which is a summary from Table B.2 of the
EIS, gives current and future inventory data for the Proposed Regional Alternative. The values in these
tables are from the current draft of the EIS and may change after this Closure Plan is issued and before the
EIS becomes final.

2.3.3 Radiological Inventory

Table 2.3 provides a listing of current radiological inventories in active LLBGs based on records in Solid
Waste Inventory Tracking System (SWITS). PAs for active LLBGs consider only the inventories of
waste disposed since September 26, 1988 with emphasis on the projected and final inventories of
radionuclides in LLBGs that are regarded to be mobile in groundwater or contribute towards potential
inadvertent intruder dose. Projected inventory additions to be disposed in LLBG are summarized in
Table 2.4 (from Wood, 1999).
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Figure 2.1. Map Showing Locations of the Hanford Site and the 200 Areas.
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Figure 2.4. Hydrologic Basins Designated for the Washington State Portion of the Columbia Plateau.

001116.1115 F2-4



DOE/RL-2000-70, Rev. 0
11/2000

\ Stratigraphic Units

> Hanford formation

Plio-Pleistacens/
Pre-Missoula

~ Ringold unit £

> Ringold unit E

Ringold sub E unit

Ringold unit C
RIngoId sub C unit

Ringold unit B/D

Ringold lower mud unit

Gravekrich

I s:nc-rich

] Silt+ich Ringold unit A

Pedogenc Shls

carbonate - : e Sub Ringoid fine sediments
Lt ‘il- Sefidies ¢ < ‘;':‘;':' ;

Basalt if:;g:éf 75s {r-:.:":‘: i ?-:"g';ﬁ Basalt

SICIICesLiidsdrereserer e et

+9312003.1a

Figure 2.5. Centralized Stratigraphy of Suprabasalt Sediments on the Hanford Site.
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Figure 2.6. Geomorphic Features in the West-Central Portion of the Hanford Site.
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Table 2.1. Waste Inventory and Forecast Volumes for Active LLBGs for the Baseline Alternative
Described in the SW-EIS (DOE 2000)(a)

ﬁn_ventory in LLBGs aﬂ—{uture Additions to | Cumulative Future
Waste Categories (i) of January 1, 1999 Inventory Inventory
(inm?) (inm?) (in m%)
CAT 1 LLW 98,784 (c)
CAT3LLW 274,029 (b) 39,952 (d) 412,765
TRU in Trenches and Caissons 14,825 (e) 57,189 () 72,014
MLLW 9,169 (g) 59,681 (h) 68,850

(a) Based on information presented in Table B.1 of the SW-EIS
(b) Sum of Streams 6, 19 and 20 in Table B.1

(c) Stream |
(d) Stream 2

(e) Sum of Streams 4 and 5

(f) Sum of Streams 8,9, 10, 16 and 17
(g) Sum of current inventories in Streams 11, 12, 13, 14 and 15

(h) Sum of future inventory additions in Streams 11, 12, 13, 14 and 15
(i) Waste Volumes in Streams 3 and 18 of Table B.] are not included.

Table 2.2. Waste Inventory and Forecast Volumes for Active LLBGs for the Regional Alternative
Described in the SW-EIS (DOE 2000)(a)

Tnventory in LLBGs as| Future Additions to | Cumulative Future
Waste Categories (i) of January 1, 1999 Inventory Inventory
(in m?) (in m®) (in m*)
CATILLW 278,031 (c)
CAT3 LLW 274,029 (b) 59,551 (d) 611,611
TRU in Trenches and Caissons 14,825 (e) 63,492 (D) 78,317
MLLW 9,169 (g) 200,018 (h) 209,187

(a) Based on information presented in Table B.2 of the SW-EIS
(b) Sum of Streams 6, 19 and 20 in Table B.2

{c) Stream 1
(d) Stream 2

001116.1115

(e) Sum of Streams 4 and §

(f) Sum of Streams 8,9, 10, 16 and 17

(g) Sum of current inventories in Streams 11, 12, 13, 14 and 15

(h) Sum of future inventory additions in Streams 11, 12, 13, 14 and 15
(i) Waste Volumes in Streams 3 and 18 of Table B.2 are not included.
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Table 2.3. Current Inventories of Radionuclides In LLBG (in Ci)

ISOTOPE 218-W-3A  218-W-3AE 213-W-4B 218-W-4C  218-W-5 21.8-510 218-E-12B

TAc 8.00E-04 1.01E-06 6.15E-04

BAc 3.58E-03 5.15E-04 1.51E-04

A 9.10E-06  2.70E-05 2.84E-03

HOM Ag-- "°Ag 3.07E+00  1.17E-05 2.84E-05 3.14E-04

Bl 3.40E-05

MAm 7.93E+01  5.94E+01 4.16E+00 5.63E+02 3.33E+00 1.46E-03 1.67E+00
HMaAm 6.20E-03  1.86E-01 3.15E-04 4.35E-03 2.05E-06
*Am 2.44E-02  8.01E-02 1.06E+01 1.69E-02 4.32E-06
P Ar 2.30E-03

S Au 9.25E-05 4.78E-05

'Ba [.59E-04  1.36E-02 6.95E-03  6.76E-02

1Ba 1.33E-07

1498, 1.00E-03  1.38E-04

Be 6.92E-10  4.60E-11] 5.66E-05  1.06E-05 1.28E-06
Be 1.75E-01  3.98E-02 6.04E-03 1.38E+00 1.30E-09
07g; 2.70E-03  1.12E-03 1.20E-02  1.22E-02

Mgj 9.17E-02 4.35E-04 7.04E-03

214g;j 3.48E-05  6.75E-05 3.40E-04 7.21E-04

“Bj 1.74E+00  1.39E+01 2.63E+00 5.28E+00 1.31E+02
"“C ACTIV. 2.01E+01 7.60E+01 3.51E-04 1.42E+02
METAL .

“Ca 1.00E-04  3.01E+00 1.99E+00 1.79E-02

"cd 5.10E-04  2.38E-04 2.26E-03 2.03E-02

13Meg 3.61E-05  1.46E-03 " 1.57E-05 3.64E-04

“ice 1.75E+02  2.85E+00 1.I9E-04  12]1E-03 4.01E-0!
10 144py 575E+04  1.16E+00 842E+01 1.67E+03  6.93E400 9.67E-07 3.48E+0!
e 1.67E-03

3ocf 2.38E-03

S Bler 1.05E-02 2.96E-06

BIcf 2.01E-05  1.38E-04 1.08E+03 1.29E+01

*Cl 2.00E-04  1.35E-03 1.61E-05 2.04E-03 5.56E-03
Cm 1.04E-02  6.34E-02 3.70E-03  1.61E+01 2.94E-03
*Cm 3.92E-04  2.62E-01 243E-05 3.69E-03 5.11E-07
MCm 481E-01  1.66E+0] 4.23E+01 4.81E-01 3.12E-04
Cm 2.04E-04 1.41E+00 3.95E-05

Cm 1.99E-04 3.10E-05

*Cm 4.18E-07

*#Cm 8.54E-06 7.00E-07  5.25E-05

SCm 3.83E-21

%Ca 2.78E-05  2.87E+00 1.57E-04 5.28E-01

"Co 2.83E-03  1.01E+0I 2.57E-04  6.19E-01 3.78E-04  ].28E-03
%Co 2.53E+01  3.93E+02 1.96E+03  1.45E+00 2.08E+04
*Co 4.00E-06

“Co 4.98E+04  1.14E+05 2.09E+04 1.02E+06 7.17E+03  3.80E+03 1.08E+06
®“Co ACTIV. 9.80E+00 3.36E-01 1.12E-02  7.60E+04
METAL

Sice 9.96E-03  3.53E-01 1.00E-01 8.95E+02 4.48E+00 3.61E+02
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Table 2.3. Current Inventories of Radionuclides In LLBG (in Ci)

ISOTOPE 218-W-3A  218-W-3AE 218-W-4B 218-W-4C  218-W-§ 218-E10  218-E-12B

133MCs 2.80E-03

Bécs 1.73E+04  1.94E+02 3.00E-01 1.79E+03 1.90E+00 1.61E-06 1.06E-01
B3¢ 1.10E-06  3.80E-07 4.80E-07 1.31E-07

B¥Cs.. 13Mp, 3.14E+05  6.16E+04 3.55E+02 5.75E+04 3.06E+03 1.02E+06 2.69E+04
8Mcy 7.02E-03

B4Es 6.30E-09 1.15E-04

132gy 2.29E+00  1.32E+03 2.10E+01 1.73E+00  2.01E-06 2.45E-05
1MEY 1.00E-09 6.37E+02

B4ey 1.73E+00  2.10E+03 2.20E-01 4.75E+02 128E+02  4.43E-07 1.96E-06
ey 3.84E+01  5.29E+02 2.52E+04 1.27E+01 2.27E-06

Fe 1.71E+00  2.46E+04 1.11E+04  1.04E+03 1.12E+00 9.27E+0S
*Fe 3.33E-01  1.49E+02 2.05E+00 3.70E+00 7.14E+01
Ga 2.20E-08 6.21E-02

1Gd 3.39E-03 © 8.47E-02

13Gd 1.00E-05 6.48E-04

Gd 231E-03  1.25E-05 : 4.42E-02

8Ge 240E-02  1.12E-03 1.70E-05  6.19E-01

’H 4.44E+05 6.58E+04 2.31E+05 3.29E+04 532E+04  8.00E-08 1.12E+03
"y 1.00E-03 1.00E-06

By 1.07E-02 3.36E-06 2.32E+00
Hg 1.20E-06 6.00E-07 2.17E-04

123 5.61E-04

1251 1.51E02  4.11E-02 1.21E-01  1.57E-01

28] 1.44E-02  4.01E-04 S.00E-01 1.46E-03 3.44E-02 2.94E-03
34 1.37E-03 = 2.12E-04 1.00E-05 1.28E-02

K 2.02E-04  6.05E-02 2.00E-04 1.53E-02 3.96E-04 9.27E-03
¥Kr 3.73E+03  1.31E+01 248E+01 8.80E+00

0] & 1.20E-06

*Mn 4.36E+00  8.71E+03 3.62E+00 4.10E+02 9.66E+00  8.32E-04 1.12E+04
“Mo 5.60E-02 229E+00 1.33E+00 6.90E-02
2Na 6.64E+00  6.65E+00 5.73B-02  1.42E+01

*'Nn 5.78E-02 4.41E-01

BMNb 743E-05  1.64E-02 9.08E-05 2.61E-02 5.61E-01
*Nb 2.14E-04  1.08E+00 1.38E+01 2.77E-01 1.50E+01
%N ACTIV. 1.45E+01
METAL

9 2.09E+03 7.35E-05  1.04E-01 1.35E+03
"Nd 2.41E-06

*Ni 8.78E-04  5.24E+02 9.77E+01 8.54E+01 5.12E+03
Ni 2.98E-01  1.80E+03 225E-01 3.23E+00

©Nj 3.89E+00  6.28E+04 1.27E+04 9.93E+03 9.56E+05
©Nj ACTIV. 1.21E+01 4.32E+05
METAL

"Np 221E-02  6.69E-02 1.51E-01 1.02E-01 2.81E-02 1.05E-03  1.56E-08
i2p 471E-02  3.22E+00 1.90E-01  1.45E+00

3p 4.81E-01

Bipa 6.36E-03 2.32E-06 7.74E-01

2EMpy, 9.20E-08
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Table 2.3. Current Inventories of Radionuclides In LLBG (in Ci)

ISOTOPE 218-W-3A  218-W-3JAE 218-W-4B 218-W-4C  218-W-5 218-E10  218-E-12B

opy 5.96E-04 3.60E-04 3.16E-02

Hzpy 2.24E-03 5.76E-03  3.34E-03

H4pp 4.25E-05  7.03E-05 3.41E-04 2.59E-04

'97pd ) 1.62E-08

Pe-Ci 3.00E-08  0.00E+00 0.00E+00 0.00E+00 0.00E+00

“Tpm 4.02E+04 2.22E+00 9.59E+03 3.88E+03 3.71E+00 3.00E+00
210pg 1.18E-02 7.00E+00 1.14E-04 4.79E-03

195Mpy 9.00E-10

Pu 1.91E+04  7.98E+01 4.33E+04 2.40E+05 1.09E+02  3.23E+03 1.01E+03
Bépy 1.998-09

Bepy 9.19E+00  8.86E+00 245E+01 8.98E+04 5.88E+00 .51E-04 1.89E+00
B%py 441E-01  1.53E+01 222E+H02 7.67E+00  2.57E-03  1.59E-0l
20py, 2.95E-01  7.67E+00 1.23E+02 1.37E+02 1.37E-03  1.15E-01
2ipy 2.95E+01  321E+(2 2.15E+04 1.13E+02 3.36E-02 4.52E+01
242py, 1.32E-04  5.05E-03 8.13E-02 6.85E-04 4.05E-Q7
24py 1.10E-035 1.83E-12  2.99E-06

%y FSL GR 0.00E+00  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
EQUIV

2Ra 9.19E+02 227E402  5.61E+02

Ra 2.57E+00  2.35E-02 3.52E-02 2.89E+00

2%Ra 7.80E-04 4.54E-04 1.31E-03

$5MRd 3.00E-06

%Rb 5.02E-03  1.00E-04 6.61E-03

""Re 2.00E-04  |.21E-09 5.07E-09 3.00E-06

'BRu--"MRh 1.00E-06 1.24E+00 2.00E-06 1.43E-01 1.21E-07

%Ry %Rk 6.80E+03  S5.1BE+02 3.23E+03 4.21E+00 1.15E-06 1.07E+00
g 424E-02  2.35E-02 2.18E-02 1.82E-0]

25h 3.00E-07 6.62E-06

1245h 4.30E-04 9.58E-07 1.85E-04

1238h 1.49E+03  9.05E+03 2.00E-02 5.14E+02 2.53E-01 4.08E-07 121E+04
12gh 3.99E+00  7.20E-08 9.00E-08 2.50E-04

%S¢ 2.87E-04  1.27E+00 223E-02 5.21E-02

"Se 8.60E-05  1.13E-02 5.00E-08 3.54E-03

Se 1.12E-04  9.77E-03 2.71E-05 5.00E-03 2.31E-05
g 1.50E-05 1.00E-04

"Sm 2.00E-04 7.86E-13

BSm 9.98E-04  8.17E-03 3.07E+02 8.26E-01 4.44E-01
"3sn 1.01E-05 430E-06 5.92E-01 1.42E-07

Mg 1.28E+04 4.64E-19 7.28E+03
12IMgy 2.87E-07  1.60E+0! 1.25E-07  3.30E-07 498E+01
Mgy 1.08E+02 2.00E-05

1269 .. 126Mgy, 1.05E-03  3.78E-02 1.03E-03

I 2.00E-06 4.33E-04

¥sr 2.88E-03  1.07E-02 2.02E-03  8.68E-02

#Sr 1.28E-04 1.91E-05  2.46E+00

g~ Py 9.11E+04  532E+04 2.88E+02 7.33E+03 2.08E+03  8.53E+05 2.69E+04
'82Ta 127E-03  1.24E+(2 2.56E-01 2.52E-01 1.00E-03
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183 T a
ST
*Tc ACTIV.

METAL

21
Te
125M
Te

1 27MTC
129M Te
228Th
229Th
230Th

23 ZTh
234Th
204Th
208Th
170Th

TOTAL
BETA/GAMMA
TOTAL-ALPHA
232U

237
238

URANIUM-DEPLE

TED

URANIUM-ENRIC

HED
URANIUM-NATU
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Table 2.3. Current lnventories of Radionuclides In LLBG (in Ci)

218-W-3A 218-W-3AE 218-W-4B 218-W-4C

2.88E-01

3.39E+02

1.24E-04

1.18E-03
1.23E-01
1.20E-02
5.00E-10

2.00E-04
1.69E+06

0.00E+00
3.32E-09
1.96E+00
6.49E-03
2.17E-03
1.69E-04

1.11E-01
2.48E+01

9.86E-01
3.08E-01

4.00E-08

1.40E+00
3.98E+01]
1.83E-05
3.84E-06

9.00E-01
9.80E+H)0
1.00E-07

1.92E+03

6.32E+05
1.84E-04
5.04E-03
7.61E-02
1.95E+04
4.02E-01
6.76E-04
2.00E-06
5.78E+05

0.00E+00
5.29E+01
1.07E-01
8.53E+00
8.41E-01
2.60E+00

6.22E+01
8.83E+00

1.17E+00
2.57E-01

3.83E-09
2.75E-05

1.10E-02

2.12E+00
2.00E+00
9.77E+02

7.35E-02

5.07E+05

0.00E+00

7.33E+01

1.63E+00
8.66E-01

2.87E-01

3.00E+01

1.64E+01

5.21E-04

3.95E-01
1.13E-04
9.73E-04
1.38E-02
2.96E+00
1.00E-05
4.32E-01

1.84E+H06

0.00E+00
1.86E-02

8.08E+00
2.17E+01
7.50E-0!

1.22E+00
5.31E+07
4.01E+01
2.09E+00

6.11E-0O1
1.10E+00

1.70E-01

6.10E-09
2.40E-03

2.80E-01
7.62E-02
5.70E-04
4.51E-05

218-W-5

3.95E-01

1.00E-04
4.15E-04
5.02E-34
1.00E-07
1.53E+02
3.26E-04
1.90E+0C
2.52E-01
1.34E+03
8.65E-04
2.12E-03
6.90E-07
1.86E+07

0.00E+00
5.71E+00
4.75E-02
1.49E-01
2.88E-02
1.47E-03

6.66E-01
6.61E+00

1.40E+00
2A1EHO0

1.65E+00
4.35E-07
5.77E-06
2.12E-05

3.53E-03
9.47E-05
2.08E+00
1.01E-03
1.14E-02

218-E10

5.07E-03

1.90E-05

9.73E-06
1.04E-02

4.70E+06

9.54E-02
2.78E-03
6.09E-13

1.14E-02

2.80E-01

2.26E-07

11/2000

218-E-12B

8.08E-01

1.40E+03

2.20E-11
4.18E-03

1.10E+H)7

1.02E-02
3.97E-04

4.68E-03
8.45E-02

3.86E-04

2.67E-03

3.32E-01
5.61E-0]
3.94E+00
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Table 2.4. Projected LLW and MLLW Inventory to be Disposed in LLBG from 1998
to Closure (Wood, 1999)

Radionuclide | Predicted Inventory | Current Inventory Predicted Total
(CH (Ci) Inventory at Closure
(i)

H-3 3.80 E+05 8.20 E+05 1.20 E+06
C-14 6.14 E+01 2.66 E+02 3.27E+02

Cl-36 4.99 E-05 7.15 E-03 7.20 E-03
Co-60 4.23 E+05 2.26 E+06 2.68 E+06
Se-79 5.44 E-04 5.21 E-03 5.75 E-03
Sr-90 3.86 E+07 1.02 E+06 3.96 E+07
Tc-99 1.57 E+01 1.82 E+01 3.39 E+01
[-129 2.64 E+00 5.54 E-01 3.19 E+00
Cs-137 3.85 E+07 1.47 E+06 4.00 E+07
Np-237 1.51 E+00 3.28 E-01 1.84 E+00
Pu-241 1.10 E+03 2.19 E+04 2.30 E+04
Pu 2.69 E+03 4.19 E+05 4.22 E+05
Am 260 E+03 6.75 E+02 3.28 E+03
U-233 1.84 E+00 8.35 E+0] 8.53 E+01
U-234 3.18 E-01 3.00 E+01 3.03 E+01
U-235 1.43 E+00 1.60 E+00 3.03 E+00
U-238 1.03 E+00 1.01 E+02 1.02 E+02
U Total 4.61 E+00 2.16 E+02 2.21 E+02
Other 1.04 E+02 1.54 E+07 1.54 E+07
iotal . 7.79 E+07 2.14 E+07 9.93 E+07

*Tritium activities are those identified at the time of disposal and do not account for
radioactive decay.

**53.48 Ci are present in activated metal and 7.92 Ci are associated with
unconsolidated waste.
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3.0 TECHNICAL APPROACH TO CLOSURE

After operations are concluded at individual LLBGs, they will enter into a process of closure consistent
with requirements identified in DOE Order 435.1 or subsequent orders or regulations. During an initial
period (termed Interim Closure), below ground modification methods will be applied to concentrate and
stabilize waste and operational cover soil within individual trenches. These measures will be necessary to
prepare each trench for construction of an engineered surface barrier, which is the anticipated final
remedial action. It is envisioned that administrative control of individual LLBGs will be transferred from
the Waste Management contractor to the ER contractor at some point during the Interim Closure period.
Construction of surface barriers will occur during the Final Closure petiod. Information is presented in
this section regarding the anticipated scope and extent of activities to be performed during Interim
Closure, Final Closure and the Institutional Control Period following closure.

3.1 FACILITY TRANSITION

Currently, the Hanford Site Waste Management contractor has the prime responsibility for operation of
active LLBGs. The site ER contractor has responsibility for remediation of radioactive waste burial
grounds in the 200 Areas that were "inactive” when the ER contract was implemented at the Hanford Site
in 1994, Active and inactive burial grounds are-located in the 200 East and West Areas. In the ER
contractor’s remedial action planning documents for the 200 areas (e.g., DOE/RL-98-28), active and
inactive burial grounds are identified together in a single process-based waste site operable unit
(200-SW-2, "Radioactive Landfills and Dumps Group").

Prior to terminating operations at active LLBGs, a Facility Transition Plan will be developed for transfer
of the active LLBGs for final remediation. End-point turnover criteria will be prepared for use as
acceptance criteria for facility transition. These criteria will be documented in the transition plan. The
transition plan will delineate respective roles and responsibilities during the transition period and will
identify a specific point in time or set of conditions when turnover and transition from active to inactive
status will occur. :

3.2 OPERATIONAL/INTERIM CLOSURE

3.2.1 Background/Introduction

This plan specifically addresses ciosure of the eight active LLBGs at the Hanford Site, However, the
intent of transitioning active LLBGs to the ER program for final remedial action (i.e., Final Closure) is to
facilitate remediation of active and inactive LLBGs in & manner that will be integrated to the maximum
practical extent. Therefore, it is anticipated that the folowing discussion of proposed approaches for
closure of active LLBGs would be applicable to inactive LLBGs as well. The oldest active facility
(218-E-10) first received LLW in 1960. Over the past 40 years, waste disposal practices at LLBGs have
evolved in response to lessons learned, administrative changes, changes in DOE policy regarding
classification and management of radioactive waste, and the imposition of new state and federal
regulations.

Trench designs (i.c., trench lengths, depths, widths and cross-sections) vary within individua! burial
grounds, in response to factors such as packaging, external dose rates, unloading methods, and

environmental considerations. All active burial grounds have accepted some quantity of bulk waste (e.g.,
contaminated vegetation and contaminated equipment) as well as packaged waste. Packaging has
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included steel drums and boxes, wood pallets, plywood and cardboard boxes, and reinforced concrete
high-integrity containers (HICs) for stabilization of Category 3 waste. Drummed and boxed wastes were
intermingled in many trenches. In some cases, trenches have been used exclusively to dispose of CH or
RH wastes. However, historical operating practices have not included a procedural requirement to
segregate Category 1 and Category 3 LLW. Consequently, all active LLBGs contain significant
quantities of Category 3 LLW. Operations at all active LLBGs (excluding 218-W-6, which is unused)
predate implementation of the State of Washington's dangerous waste regulations (WAC-173-303) at the
Hanford Site.

Disposed waste in trenches is covered with soil to minimize or prevent worker exposures, environmental
releases of contaminants, and biointrusion. Prior to 1972, the prevailing operating practice was to
construct trenches so that by covering the waste with 1.2 m (4 ft) of soil, the surface would be restored to
the surrounding grade. An assessment in 1972 concluded that 1.2 m (4 ft) of cover was not always
sufficient to prevent biointrusion, and procedures were modified at that time increasing the thickness of
operational cover to 2.4 m (8 ft).

No systematic or specific efforts have been made during burial grounds operations to compact trench fills.
Deterioration of packaging in covered trenches is the source of an ongoing problem with localized
subsidence, requiring weekly inspection and maintenance. Low bulk density and the ongoing
decomposition of waste packaging in trench fills present significant long-term stability issues that must be
resolved before final site remediation (i.e., final closure) can be implemented.

3.2.2 Sub-grade Modification

The principal objectives of sub-grade modification activities performed during the Interim Closure Period
will be to:

l. Densify and stabilize trench fill materials to minimize or eliminate sources of long-term settlement
~ and subsidence.

2. Develop sufficient bearing capacity to support the weight of an engineered surface barrier over the
site (i.e., the anticipated final remedial action).

- Potential sub-grade modification methods are listed and briefly described below. Implementation of these

methods is 30 years in the future and new ground-modification technologies may become available within
this time frame. However, the necessary objectives could be met using methods and equipment that are
available now.

* Deep Dynamic Compaction: The technique involves dropping heavy (e.g., 4.5 to 18.1 metric ton, 5
to 20-ton) stee! or concrete blocks onto the ground surface 6 to 30 m (20 to 100 ft). A grid pattern is
marked off over the surface area to be treated. Each grid point receives several (two to ten) blows in
one or several passes. The drop block typically is raised and dropped by a crane with appropriate
capacity and rigging for the activity. Limited performance tests at the Hanford Site (Phillips and
Gilbert 1985) have shown that multiple blows with impact energies of 4.0 x 10° J/m* (or about 27,000
Ib fi/ft’) give adequate compaction of waste fills to a depth of 3.0 m (10 ft).

¢ Vibroflotation: Vibroflotation is a technique that has been in use since the 1930s for compacting
granular soils 1o considerable depths [6 m (20 ft) or more]. A tool string is vibrated into the ground,
with or without assistance of a water spray jet. Soil is compacted in a radial direction outward from
the centerline of the tool string. Effective compaction of soil is achieved to a radial distance of about
1.5 m (5 ft).

0011161115 3.2
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e Compaction Grouting: This technique is included as an alternative to mechanical methods and
involves injecting a very stiff mortar-like grout into the soil mass. The grout is designed to stay
together in a homogeneous mass that displaces and compacts the surrounding soil (Bandimere 1993).
Displacement of the soil increases its in-place density and bearing capacity. Specially designed
equipment is required for mixing and pumping the stiff and abrasive grout mix used in this method.

s Permeation Grouting: A highly flowable grout material is injected into the soil mass under low
pressure, displacing air and filling the void volume in the soil. Chemical grouts or micro-fine cement
grouts with moderate to high water to cement ratios typicaliy are used (Bandimere 1993). When the
cement hardens, the soil mass is bonded together into a monolith with improved bearing capacity.
This technique is envisioned to be advantageous for limited situations such as improving bearing
capacity of backfill soil around HICs.

e Void-Fill Grouting: For certain types of waste containers (such as large heavy-gauge steel boxes) that
may retain structural integrity in trench fills for many years, and may be difficult to compact
effectively by dynamic methods, a useful alternative is to drill into the container and displace the air
volume with a flowable, self-leveling grout formulation. This technique already is used, to a limited
extent, in LLBG operations.

3.2.3 Supporting Geophysical Monitoring/Investigation Methods

It is envisioned that sub-grade modification operations will be monitored and evaluated principally by
geophysical survey methods. The primary objectives of geophysical surveys over solid waste landfill
trenches will be to:

1. Accurately delineate the lateral boundaries of individual trenches, the locations of various disposed
materials and void spaces within the trenches, and the thickness of overburden (i.e., operational soil
cover),

2. Evaluate the density of trench fill materials.

Geophysical surveys will be used to plan and administer trench fill densification work and to provide
confirmation of the effectiveness of densification efforts. Electromagnetic induction, ground-penetrating
radar, and micro-gravity surveys are proposed investigative methods for making these assessments.
Shallow reflection seismic surveys could also be performed as an alternative to micro-gravity surveys or
as a supplemental method for obtaining in-place density data. These methods are all noninvasive
techniques.

3.2.4 Implementation of Sub-Grade Modification Methods to LLBG Trench Fills

The goal of sub-grade modification is to densify and/or stabilize trench fill materials so that adequate
bearing capacity can be developed to support the weight of an engineered surface barrier over the site.
The actual bearing capacity requirement is traceable to specific attributes of the surface barrier design.
The key determinants from the design are: (1) the combined weight per unit area of materials in the
various barrier layers and (2) the amount of differential settlement that can be tolerated by the barrier
without compromising any essential performance functions or design attributes.

For each burial ground undergoing closure, trench-specific remedial designs will be developed that take
into consideration the original waste inventory information, the results from geophysical investigations,

001116.1115 3.3
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and the final cover design. Remedial designs will provide specifications for the types of sub-grade
modification methods to be implemented for trench fills and remedial action goals (corresponding to
acceptable bearing capacity and settlement values).

Among currently available methods, deep dynamic compaction is envisioned to be the method of choice
for densifying trench fills containing bulk waste, drummed waste, and small boxes. Deep dynamic
compaction probably will not be suitabie for trenches or portions of trenches containing HICs. However,
since the number of trenches in LLBGs containing HICs is relatively small, this limitation is not viewed
as severe. Deep dynamic compaction may also be unsuitable for compacting boxes with large air voids or
large boxes with reinforced concrete or heavy steel construction. Alternative methods (e.g.,
vibroflotation, permeation grouting, or compaction grouting) can be used to densify soil in the vicinity of
HICs. Large boxes could be filled with grout.

Trench fills will be periodically resurveyed by geophysical methods during and after sub-grade
modification to assess progress toward site improvement goals and to identify areas that require additional
remedial attention. The geophysical survey reports generated during the work will provide an effective
means of documenting the extent of remedial activities at the conclusion of the work.

An implementation-testing program will be required to develop and evaluate performance attributes of
various candidate sub-grade modification methods. This testing is needed to:

*  Evaluate performance attributes (e.g., hole spacings, number of passes, drop weights and heights,
grout formulations),

¢ Develop correlations between geophysical measurements and target bearing capacity values (e-g.,
correlations between seismic velocity data and/or micro-gravity readings and in-place bulk density
and bearing capacity),

» Evaluate the overall suitability and effectiveness of various proposed methods,

* Acquire cost and schedule data for devising appropriate procurement strategies for contracting of
geotechnical services and equipment.

All of these types of information are needed to prepare effective trench-specific remedial action plans and
designs.

3.2.5 Inspection, Monitoring and Maintenance during Interim Closure

It is anticipated that current inspection, monitoring, and maintenance activities performed in support of
facility operations will continue into and through the Interim Closure period. Inspections of burial
grounds surfaces for newly-formed subsidence features will continue to be performed on a regular
schedule. Leachate collection systems for lined mixed-waste trenches will be inspected, monitored and
maintained until leachate generation is eliminated. Site access controls also will be inspected at regular
intervals. Maintenance activities will be scheduled as needed to address deficiencies noted on inspection

logs.

The regimen of inspection, monitoring, and maintenance practices carried over from LLBG Operations
into the Interim Closure period will be revised (downgraded) as specific inspection and monitoring
requirements can be eliminated. As sub-grade modification of individual trench fills is completed, there
will be no further need to include these areas in periodic inspections. Groundwater monitoring will
continue through the Interim Closure period, consistent with requirements and commitments described in
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Environmental Monitoring Plan (DOE 1991), Revised Groundwater Monitoring Plan for the 200 Areas
Burial Grounds (WHC 1989) and/or successor documents. Currently, groundwater monitoring of LLBGs
involves semiannual sampling and analysis of a total of 57 wells. Groundwater sampling procedures,
laboratory analytical procedures, statistical evaluation procedures, data quality objectives and quality
assurance requirements for the current near-facility groundwater monitoring program are provided in
WHC (1989). Changes to the groundwater monitoring program for LLBGs will be documented as
revisions to that document or successor documents.

Monitoring wells are inspected at each scheduled sampling event. An inspection log is prepared to
document any maintenance issues (e.g., repairs to casing, screen, pump or locking cap) identified.

3.3 FINAL CLOSURE

3.3.1 Background for Final Cover Design

Performance assessments for LLBGs in the 200 East and West Areas of the Hanford Site provide separate
assessments of Category 1 and Category 3 LLW facilities. The PAs included the following assumptions
regarding final cover treatments:

e Category ] LLW facility: The Category 1 facility would be covered by a minimum thickness about 3
m (10 ft) of sand-gravel cover with no vegetation or sparse shallow-rooted vegetation such as cheat
grass, permitting & maximum amount of moisture infiltration (assumed to be 5 cm/yr, 2 in/yr) into the
buried waste layer. The thickness of cover material would not be sufficient to prevent an inadvertent
intruder who digs a basement or drills & well from coming into direct contact with buried waste.
Stabilization of buried waste to support a final cover was not assumed. Immobilization of
radionuclides in waste disposed in a Category 1 facility is not required.

o Category 3 LLW facility: The Category 3 facility would be covered with suitable soil to support
natural vegetation, including a mix of shallow- and deep-rooted plant species. The cover treatment
would limit infiltration into the waste layer to 0.5 cm/yr (0.2 in/yr). A minimum of 5 m (16.1 ft) of
cover materials would be placed over a Category 3 facility, so that the inadvertent intruder would not
expose buried waste in a typical basement excavation, but would penetrate the waste layer in the
process of drilling a well. The assumption was made that buried waste in a Category 3 facility would
have to be stabilized to achieve acceptable cover performance. Immobilization of radionuclides may
be required for some wastes disposed in a Category 3 facility, depending on the concentrations of
long-lived radionuclides that are mobile in the soil column.

The PAs do not provide specific recommendations regarding the design of either cover treatment.
However, it will be necessary to demonstrate during the design process that the proposed final cover
design will meet or exceed the performance allocated to (assumed for) covers in the PAs.

Historically, Category 1 and Category 3 wastes have not been segregated. All active burial grounds have
received Category 1 and Category 3 LLW, and the two waste classes are commingled in many individual
trenches. In addition, all active burial grounds have received some quantities of waste containing
constituents that are currently regulated by the State of Washington as dangerous waste under provisions
of WAC 173-303. Several burial grounds also inadvertently received small quantities of waste that, based
on the current waste designation method, are classified as TRU and/or Greater Than Class C (GTCC)
LLW. Because these wastes were designated Category 3 at the time they were received, they were not
disposed in a manner that would facilitate retrieval at a later date. There are no current plans to attempt to
remove these wastes prior to final closure.

001116.1115 3.5
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Consequently, closure requirements pertaining to Category 3 facilities in the PAs likely will apply to all
active LLBGs. Closure requirements for State regulated dangerous waste also will apply as "Applicable
or Relevant and Appropriate Requirements" (ARARs) during final remedy selection under CERCLA.
The current PAs for LLBGs have determined that small quantities of waste in LLBGs currently
designated as TRU or GTCC LLW are not significant relative to overall facility performance (i.e.,
additional closure requirements that pertain specifically to these waste types will not apply).

In 1996, the ER contractor prepared a Focused Feasibility Study (FFS) of engineered surface barrier
treatments as a class of remedial action strategies for diverse waste sites in the 200 Areas (DOE 1996).
The study included a comprehensive review of federal and state regulations and DOE Directives
pertaining to various categories of regulated waste as sources of requirements and criteria for cover
designs. It drew upon the collective experience with cover designs for Hanford Site applications,
including research and development activities as well as site-specific designs for individual waste sites. A
graded approach based on a limited number of conceptual cover designs was proposed for a broad range
of waste site applications. These designs provide a range of cover options for minimizing health and
environmental risks associated with specific waste categories and performance periods ranging from 30 to
1,000 years.

The cover designs in the FFS are generic conceptual designs rather than definitive designs for specific
sites. Each conceptual design provides a description of the layer sequence in section view through the
cover. The conceptual designs do not address construction details, such as the method of terminating
individual layers at the edge of the covered area or the method for collecting surface runoff and/or lateral
drainage at the perimeter. A definitive design must be generated to adapt one of these generic designs to
a specific site or group of sites. Considerations to be addressed in definitive design include the
contaminant inventory at the site, remedial action objectives, the local geology, topography, and
proximity and surface grading of adjoining facilities and/or waste sites. In the FFS, it is envisioned that a
site-specific definitive design might result in modifications to a generic design or development of an
alternate design that is optimal for unigue site conditions.

3.3.2 Description of Final Cover Design

Based on the decision logic and selection rationale elaborated in the FFS, the Modified RCRA Subtitle C
Barrier design has been designated as the current planning basis for final closure of active LLBGs. The
logic and rationale supporting this design are consistent with the current out-year planning and long-range
implementation planning of the Department of Energy. This barrier treatment also is assumed in the
SW-EIS (DOE 2000) as an element of the Baseline Alternative and the Regional Alternative for purposes
of evaluating closure of LLBGs. The planning basis may change in the future to reflect developments
and/or modifications to barrier technology for Hanford Site applications. Any changes to the planning
basis will be documented in revisions to this document.

Design descriptions of the individual layers in the Modified RCRA Subtitle C Barrier and their respective
functions are provided in the following subsections, which are excerpted from DOE (1996). Figure 3.1
shows a profile view through the barrier.

3.3.2.1 Layer 1 (Topsoil with Pea Gravel Admixture) and Layer 2 (Compacted Topsoil without
Pea Gravel)

Layer 1 consists of 50 cm (20 in.) of sandy silt-to-silt loam soil containing 15 percent (by weight) pea
gravel. Layer | will be placed in a relatively loose condition, with a bulk density value of about 1.46 g/cc
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(91 to 92 Ib/ft’). Layer 2 consists of 50 cm (20 in.) of the same silt loam soil, without pea gravel, placed
in a relatively densified state, approximately 1.76 g/ce (110 Ib/f’).

The topsoil component (i.e., Layers ] and 2) is designed to perform as a storage medium for soil moisture,
and to support cover vegetation. The purpose of the pea gravel in Layer 1 is to improve the soil's
resistance to wind erosion (Ligotke and Klopfer 1990). The surface slope will be limited to 2 percent
(after allowances for settlement and subsidence). This value is steep enough to provide for coherent
drainage of runoff from the covered area, yet shallow enough to limit exposure of the surface to wind
erosion.

Compaction of Layer 2 during construction will decrease its saturated hydraulic conductivity by three to
four orders of magnitude (i.c., from values in the range of 10° to 10 cm/s down to values between 107 to
107 ¢m/s). The indicated reduction in conductivity is readily achievable by compacting the silt loam soil
to densities in the range of 1.68 to 1.84 g/cc (105 to 115 Ib/ft’), Laboratory testing indicates that these
results can be accomplished with moderate compactive effort (Skelly et al. 1994). Compaction will retard
moisture migration through Layer 2. A capillary barrier at the base of Layer 2 will enhance moisture
retention and evapotranspiration within Layers 1 and 2. Numerical performance simulations using the
Hydrologic Evaluation of Landfill Performance (HELP) Model predict that essentially 100 percent of
average annual precipitation will be removed from the barrier by evapotranspiration (DOE 1996,
Appendix C).

Cover vegetation will consist of a mixture of perennial grass species. Specifications for the seed mix, and
the methods of seed application, fertilizing, and mulching will be developed during definitive design.
Planting of cover vegetation will meet or exceed recommendations in EPA's technical guidance for final
covers (EPA 1989).

3.3.2.2 Layer 3 (Sand Filter) and Layer 4 (Gravel Filter)

These layers are components of a two-layer graded filter designed to prevent topsoil particles from
moving downward and accumulating in the lateral drainage layer (Layer 5). Both layers are 15 cm (6 in.)
thick. These materials will be clean, screened aggregate materials obtained from a local borrow site. The
design of the graded filter conforms to the criteria published in Cedergren (1989) and Ecology (1987).

3.3.2.3 Layer 5 (Lateral Drainage Layer)

This layer will facilitate the removal of any moisture that moves completely through the topsoil
component of the barrier (Layers 1 and 2). This layer represents a contingency scheme to remove soil
moisture in response to extreme climatic events, such as the design storm. Layer 5 will be sloped at 2
percent to move water to the edge of the cover where it will be collected and/or diverted in an appropriate
manner. Layer 5 will be 15 cm (6 in.) thick and will be constructed of clean, screened aggregate material
with a hydraulic conductivity of at least | cm/s. An effective particle size (Do) of 1 mm or greater is
needed for the drainage media to achieve the desired permeability value. Layer 5 will be situated
approximately 1.3 m (4.3 ft) below final grade, which satisfies the design criterion for frost protection.
Performance simulations with the HELP Model indicate that littie (if any) lateral drainage will occur
(DOE 1996, Appendix C).

3.3.2.4 Layer 6 (Asphalt Layer)

This layer wili function as a low-permeability barrier layer and as a biointrusion barrier. Layer 6 will be
constructed of a durable asphaltic concrete mixture consisting of double-tar asphalt (i.e., twice the tar
content of normal highway asphalt) with added sand as binder material. Laboratory permeability tests on
asphaltic concrete cores from the Hanford Barrier prototype yielded values on the order of 10"° cm/s.
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In-field values, measured by falling-head permeameter testing, ranged between 107 and 10 cm/s
(DOE-RL 1994). Hydraulic conductivity testing will be performed on the asphalt layer in situ to
determine the actual in-field value at the time of construction. The asphait layer will be constructed with
a slope of 2 percent (after allowances for settlement and subsidence).

The low-permeability asphalt layer is expected to be a highly effective deterrent to intrusion by plant
roots and burrowing animals. As necessary, it will also function as a human intrusion barrier. The
strength of the asphaltic concrete material, the thickness of Layer 6, and its deliberate construction should
serve to advise inadvertent intruders that this layer is an intentional barrier. Layer 6 can be breached with
mechanical excavation equipment, but intrusion scenarios involving the use of heavy equipment probably
would be considered advertent rather than inadvertent.

3.3.2.5 Layer 7 (Asphalt Base Course)

This layer will provide a stable base for placement of the overlying asphalt layer. The base course will
consist of screened, crushed-surfacing material, with 100 percent passing the 32 mm (1.25 in.) sieve.

3.3.2.6 Layer 8 (Grading Fill)

Grading fill will be placed, as necessary, to establish a smooth, planar base surface for construction of the
overlying layers. The preexisting site surface will be contoured and graded to create uniform surfaces
sloped at 2 percent, as needed for internal lateral drainage and surface runoff control. Grading the site
before construction will facilitate accurate and controlled placement of soil lifts and layers. Grading fill
will consist of a well-graded granular soil mixture, which may include as much as 20 percent by volume
of cobbles measuring no more than 75 mm (3 in.) in the greatest dimension.

3.3.3 Sources of Cover Materials

Specifications and performance predictions for topsoil in Layers 1 and 2 of the Modified RCRA
Subtitle C design in DOE (1996) are based on field and laboratory characterization tests of soil sampies
obtained from the McGee Ranch site, located north and west of the Yakima Barricade on the Hanford
Site. That site is within the portion of the Hanford Site land area that acquired National Monument status
eariier in 2000. The draft SW-EIS proposes to obtain silt loam soil for construction of engineered surface
barriers over LLBGs from two areas north of State Route 240 and southwest of the 200 West Area. The
EIS indicates that approximately 727,000 m> (950,000 yd®) of silt foam soil will be required for
construction of covers over the eight active burial grounds.

Sand and gravel will be obtained from Pit 30 (an existing borrow pit) on the Hanford Site. This pit is
located midway between the 200 East and 200 West Areas. The EIS indicates that approximately 1.5
million m* (2.0 million yd®) of screened and unscreened sand and gravel materials will be required for
cover construction.

Additionally, the EIS estimates that cover construction will require 377,000 m® (493,000 yd®) of asphalt
from commercial off-site sources. ‘

3.3.4 Cover Performance

Performance Assessments for active LLBGs indicate that long-term performance goals will be achieved if
engineered surface barriers over buria! grounds limit deep infiltration into/through the waste layer to 0.5
em/yr (0.2 in/yr) or less. Hydrologic performance of the Modified RCRA Subtitle C Barrier has been
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modeled in numerical simulations using the HELP code. Results of simulations for steady-state ambient
climate conditions are included in Appendix C of DOE (1996). The results indicate that the proposed
final cover treatment will eliminate more than 99 percent of annual precipitation received at the Hanford
Site by evapotranspiration and will limit deep infiltration to 0.1 cm/yr (0.04 in./yr) or less.

Sample calculations of potential wind and water erosion of the topsoil surface of the Modified RCRA
Subtitle C Barrier are provided in Appendix D of DOE 1996. The calculations indicate that soil losses
should be tolerable (i.e., less than two tons per acre per year). Erosion susceptibility is largely attributable
to wind erosion. The Modified RCRA Subtitle C Barrier has a design life of 500 years. Over this period
of time, topsoil losses should be limited to 15 cm (6 in.) or less. Losses of this magnitude should not have
any appreciable effect on the cover's ability to control infiltration of precipitation. ’

3.3.5 Inspection, Monitoring and Maintenance during Final Closure

It is envisioned that inspection, monitoring, and maintenance practices in place at the time of transition
from Interim Closure to Final Closure will be continued. Regularly scheduled inspections of surfaces
over filled trenches for evidence of subsidence will have been phased out as a result of sub-grade
modification measures implemented during Interim Closure. As lined mixed-waste trenches are covered
and cease to generate leachate, inspection, monitoring and maintenance of leachate collection systems can
be eliminated.

Groundwater monitoring is planned to continue through the Final Closure period, consistent with
requirements and commitments described in Environmental Monitoring Plan (DOE 1991), Revised
Groundwater Monitoring Plan for the 200 Areas Burial Grounds (WHC 1989) and/or successor
documents. Changes to the groundwater monitoring program for active LLBGs will be documented as
revisions to WHC (1989) or successor documents,

3.4 INSTITUTIONAL CONTROL

An extended period of active institutional control is envisioned following closure of individual LLBG
facilities. Activities to be performed during this period include site access control, inspection, monitoring
and maintenance of closed LLBG facilities, and maintenance of facility records. Plans and procedures
will be prepared for management and administration of these activities during this period. Contingency
plans will be developed for foreseeable types of corrective actions that might be needed during the
Institutional Control Period. Additional discussion of these activities is provided in the following
subsections.

3.4.1 Inspection Plan

Inspections will be conducted on prescribed schedules to ensure continued integrity of the closed facilities
and the cover systems during the Institutional Control Period. Inspections will be conducted in
accordance with controlled procedures, and permanent logs of inspection results will be maintained. An
Inspection Plan and procedures will be prepared which will address the foliowing issues and concerns.

3.4.1.1 Site Access Control

The LLBGs are located within controlled access areas of the Hanford Site, which cannot be accessed by
the general public. Physical access controls will be inspected at regular intervals. Any deficiencies will
be noted in inspection logs.

001116.1115 39
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34.12 Erosion Damage

Damage to closure cover surfaces may occur either from wind or water erosion. Visual inspections will
be performed at regular intervals (e.g., quarterly) to identify localized areas where significant soil losses
have occurred. Inspectors will check for conditions such as sheet or rill erosion (gully formation), sand
deposition, uniformity of vegetative cover. and the integrity of run-off and run-on control measures.
Observations will be recorded in an inspection logbook.

If soil losses occur over larger areas of the cover, they will be detected by surveys of monuments laid out
on a regular grid spacing. Cover surfaces will be most susceptible to wind erosion during the first year
after construction, before a mature vegetative cover has been established, or periods following reduction
of vegetation by range fires.

3.4.1.3 Cover Settiement, Subsidence, and Displacement

Localized subsidence features will be identified in periodic visual inspections of cover surfaces.
Settlement over larger areas will be detected by surveys of surface monuments (also used to detect soil
Josses from wind erosion). Covers will be reinspected for settlement/subsidence damage following
seismic events producing surface accelerations above a predetermined threshold. Accelerometers in the
200 Areas will record the amplitude and frequency of surface accelerations during seismic events. The
threshold for significant acceleration will be determined based on a seismic evaluation of the final cover
design. Inspectors will check for ground fractures and surface displacements of cover materials.

3.4.14 Vegetative Cover Condition

Frequent (e.g., monthly) visual inspections of cover vegetation will be performed beginning with seeding
of the cover surface and continuing until vegetation becomes well established. Inspectors will record
quantitative measures of the condition and density of the vegetative cover, and note colonization of covers
by deep-rooted plants and/or other invasive species. More frequent inspections would be implemented
(as necessary) to monitor recovery of vegetation after range fires.

3.4.1.5 Burrowing Animal Activity

During visual inspections, any evidence of destructive activity by burrowing animals will be noted.
Observations will be recorded in an inspection logbook.

34.1.6 Cover Drainage System

Accessible drainage components of the cover system will be inspected at reguiar intervals for evidence of
sedimentation or blockage.

3.4.1.7 Leachate Collection/Detection System

If some cover systems over regulated mixed waste trenches will need to include leachate
collection/detection and removal systems, then visual inspections of these systems will be performed.
The tubing, pumps. and holding tanks will be inspected for leaks, damage, corrosion, or blockage.
Observations will be recorded in an inspection logbook.
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3.4.1.8 Monitoring Well Condition

Monitoring wells will be examined on each oceasion that groundwater samples are withdrawn. Locking caps,
vehicle guard posts and pump connectors will be inspected semiannuatly for damage. Any damage or other
probiems will be noted in an inspection logbook.

3.4.1.9 Benchmark Integrity

Benchmarks and survey monuments will be inspected as an aspect of erosion and settlement surveys.
Any indication that a benchmark has been damaged or misaligned will be noted in an inspection logbook.

3.42 Monitoring Plan
Monitoring plan contents are discussed in the following subsections.
3.4.2.1 Groundwater Monitoring

It is anticipated that groundwater monitoring will continue during the Institutional Control Period,
consistent with requirements and commitments described in Environmental Monitoring Plan

(DOE 1991), Revised Groundwater Monitoring Plan for the 200 Areas Burial Grounds (WHC 1989)
and/or successor documents. Active LLBGs are undergoing detection-level monitoring at the present
time. It is also anticipated that detection-level monitoring will continue into the institutional control
period unless dangerous waste constituents from a LLBG facility are detected at a designated point of
compliance at some time in the future. In that event, more stringent sampling and analysis requirements
may be imposed (¢.g., assessment- or compliance-level monitoring requirements), or it may be necessary
to implement a corrective action program. '

Currently, groundwater monitoring of LLBGs involves semiannual sampling and analysis of a total of
57 wells. Several active monitoring wells are situated inside areas that will be covered during Final
Closure. Consequently, some wells will have to be modified or capped and abandoned and replaced in
order to maintain current monitoring capabilities during the Institutional Control Period.

Groundwater sampling procedures, laboratory analytical procedures, statistical evaluation procedures,
data quality objectives and quality assurance requirements for the current near-facility groundwater
monitoring program are provided in WHC 1989. Program changes will be documented as revisions to
that document or to successor documents.

3.4.2.2 Leachate Collection/Detection and Removal

For facilities with leachate collection systems, operation of the leachate collection/detection and removal
system will be continued (if necessary) into the Institutional Control Period to monitor leachate
generation after closure. Leachate production should attenuate over time during or after cover
construction, enabling monitoring and maintenance requirements for this system to be incrementally
reduced and eventually eliminated.

3.4.3 Maintenance Plan
The cover, groundwater monitoring, and leachate collection systems will be regularly maintained to

ensure their continued integrity during the Institutional Control Period. Maintenance activities generally
will be triggered by inspection reports generated as discussed in Section 3.4.1. Maintenance reports will
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be prepared to document all maintenance activities. Maintenance reports will reference the initiating
inspection report and the follow-up maintenance record to provide comprehensive documentation of all
maintenance activities. Maintenance reports and records will be maintained available for inspection at a
designated location.

34.3.1 Security Controls

Security controls, consisting of perimeter fences, locked gates, and wamning signs, will be inspected at
regular intervals and maintained as necessary to prevent unauthorized access to closed facilities.

3.43.2 Erosion Damage

Depending on the areal extent of the damage and the specific cause (e.g., wind or water erosion),
maintenance may simply take the form of replacing lost topsoil to restore the surface to the original grade,
or it might also involve revegetation efforts (e.g., mulching and reseeding). Maintenance might also
involve removal of soil (silt loam topsoil or windblown sand) from areas of accumulation. Criteria for
initiating maintenance (repair) of the cover surface will be developed during definitive design of the cover

system.
3.4.3.3 Cover Settlement and Subsidence

Minor settlement or subsidence may be difficult to distinguish from localized topsoil losses due to wind
erosion in visual inspections of cover surfaces. Settiement and subsidence affect all cover layers, whereas
wind erosion affects the condition of the topsoil layer only. In cases where settlement and/or subsidence
are suspected, more detailed inspections must be performed which would involve probing downward
through the upper layers of the cover to determine the elevation of the low-permeability asphalt layer.
Criteria for initiating maintenance (repair) of the cover surface will be developed during definitive design
of the cover system.

Minor settlement over a broad area may not significantly effect long-term performance of the cover
system and may be corrected by adding topsoil to restore the surface to design grade. Localized
settlement or subsidence is a relatively more serious problem which could produce closed depressions
(i.e., ponding conditions) on top of the asphalt fayer. Extreme localized subsidence or differential
settlement could lead to rupture of the asphalt layer, depending on the severity of the event. Contingency
corrective action plans wili be developed to address the range of appropriate remedial responses that can
be anticipated.

3.4.3.4 Vegetative Cover Condition
Active maintenance of cover vegetation will be performed in cases where vegetation fails to become
sufficiently well established within six months to a year after planting to limit erosion damage. As

experience is acquired over time, more suitable mixes of shallow-rooted perennial spectes may be
identified and substituted. Revegetation of entire cover areas may be necessary following range fires.

3.43.5 Animal Activity

Large burrows identified within covered areas will be filled in and the animals involved in the activity
will be trapped and removed from the site.
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3.43.6 Cover Drainage Components

Components of the cover design that are provided to control or collect drainage will be maintained so that
they remain functional for the duration of active Institutional Control. Blockages will be eliminated using
methods that minimize disturbance to the cover system.

3.43.7 Leachate Collection/Detection and Removal System

Maintenance activities will be performed (as needed) on tubing, pumps, and holding tanks of any leachate
collection/detection and removal systems included in covered areas as long as these systems are required
to remain functional.

3.4.3.8 Groundwater Monitoring Wells.

Maintenance will be performed as needed on groundwater monitoring wells, including locking caps,
down-hole casing, screens, and pumps. Damaged equipment will be repaired or replaced as necessary.

3.43.9 Benchmark Integrity.

A benchmark that is found to be damaged or out of alignment will be replaced as necessary and its
location will be resurveyed.

3.4.4 Contingency Corrective Action Plans

Contingency plans and procedures will be developed describing detailed responses for foreseeable types
of major problems with the cover system and/or facility monitoring systems during the Institutional
Control Period. Corrective action plans will be developed in conjunction with the inspection, monitoring,
and maintenance plans described above. Specific threshold values and conditions will be identified to
enable inspectors to distinguish situations requiring maintenance from situations requiring corrective
action. Any of the following types of problems may require a corrective action response:

Excessive settiement or subsidence of portions of the cover system

Excessive infiltration through the cover, resulting in detectable contaminant migration

Damage to the cover as the result of natural phenomena (e.g., earthquakes or severe storm events)
Failure of monitoring systems/equipment

Loss of cover vegetation (e.g., by range fires) or replacement by undesirable plant species
Excessive erosion (e.g., formation of deep gullies through the topsoil layers of the cover)
Uncontrolled site access.

3.5 UNRESTRICTED RELEASE OF SITE

Institutional Control will continue until such time as the facility can qualify for unrestricted release
consistent with requirements in DOE Order 5400.5, Radiation Protection of the Public and the
Environment and/or successor directives or documents. Section 4 of DOE Order 5400.5 addresses
guidelines and authorized limits for residual radioactive material (e.g., residual radionuclides in soil and
surface contamination limits) at sites where radioactive waste management activities have been
performed. Site-specific release criteria (dose and residual concentration limits) can be developed by
procedures given in DOE/CH-8901, 4 Manual for Implementing Residual Radioactive Material
Guidelines (DOE 1989). As a prerequisite for unconditional release, DOE would have to authorize
discontinuation of post-closure monitoring activities.
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The Hanford Future Site Uses Working Group (HFSUWG) was established by DOE in 1992 and was
tasked with developing a consensus vision regarding future uses of various parts of the Hanford Site. The
HFSUWG includes local, state and federal officials, representatives of tribal nations in the region,
individuals representing agricultural and labor interests, and members of environmental and special
interest groups. The following position statement is from the Working Group's 1992 summary report
(HFSUWG 1992): » :

“In general, the Working Group desires that the overall cleanup criteria for the Central Plateau
should enable general usage of the land and groundwater for other than waste management
activities in the horizon of 100 years from the decommissioning of waste management facilities
and closure of disposal areas."

DOE recently issued the Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement
(DOE 1999). This plan proposes that, for the foreseeable future, the 200 Area Plateau will be used
exclusively for management of Hanford Site waste.

3.6 COMPLIANCE WITH PERFORMANCE OBJECTIVES AND OTHER
REQUIREMENTS

The PAs for 200 East and West Area LLBGs identify performance objectives for LLBGs and provide the
current technical basis for demonstrating that there is a reasonable expectation that all objectives will be
met. These objectives are summarized in Table 3.1. The purpose of this section is to show that the
conceptual design for closure of LLBGs supports and conforms to the models (exposure/release
scenarios) forming the basis for the assessments.

Table 3.1. Performance Objectives for 200 East and West Area LLBGs*.

General public protection
Exposure Pathway Time Period (yr) Performance objective

All Pathways <10,000 25 mrem/yr

Air Emissions (excluding Rn) <10,000 10 mrem/yr

Air Emissions (Ra) <10,000 20 pCi/m*s

Intruder Protection
Continuous Exposure 100 to 500 100 mrem/yr
Single Acute Exposure 100 to 500 500 mrem/yr
roundwater Resource Protection
Drinking Water <10,000 p mrem/yr

*Limits apply to the maximum exposed individual.

In the PAs, the performance objectives listed in the table were interpreted to distinguish two basic types
of release scenarios: (1) exposure mechanism due to inadvertent intrusion by humans at some time after
cessation of active institutional control and (2) release of radionuclides from the facility by natural causes,
with the primary mechanism being leaching of radionuclides through the soil column to groundwater.
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3.6.1 All-Pathways Dose

The all-pathways exposure scenario was evaluated in the PAs as a series of events in which radionuclides
are first leached from the disposal facility by infiltration of precipitation into and through the disposed
waste. Contaminated water then moves downward through the vadose zone to the unconfined aquifer.
Subsequently, man drills a well into the aquifer and draws contaminated water for drinking, crop
irrigation, and livestock consumption. Dose is received by direct exposure to gamma-producing
radionuclides in the soil, inhalation of contaminated dust, and ingestion of contaminated crops, water,
beef, and milk. The performance objective for the all-pathways dose is 25 mrem/yr. All-pathway dose
estimates developed in the PAs do not exceed 1.65 mrem/yr (Wood, 1999).

The limiting dose estimate is derived from evaluation of a Category 3 LLBG with a soil cover system
supporting natural vegetation, including a mix of shallow- and deep-rooted species. It is assumed that the
cover treatment limits infiltration into the waste layer to 0.5 cm/yr (0.2 infyr). A minimum of S m (16.4
ft) of cover materials (including operational soil cover within trenches and engineered cover materials
over trenches) is assumed to be placed over the disposed waste, so that an inadvertent intruder would not
expose buried waste in a basement excavation, but would penetrate the waste layer in the process of

drilling a well.

The Modified RCRA Subtitle C cover (the current planning basis) will meet or exceed all performance
criteria assigned to the cover in the PAs. Disposed waste will be covered with a minimum of $ m

{16.4 ft) of operational soil and engineered cover materials as required for inadvertent intruder protection
for a Category 3 facility. The design of the cover includes two topsoil layers. Layer 1 consists of 50 cm
(20 in.) of silt loam soil with pea gravel admix for enhanced resistance to wind erosion, Layer 2 consists
of 50 cm (20 in.) of the same silt loam soil, without pea gravel, which will be placed in a relatively
densified state to impede vertical moisture movement. The topsoil system is designed to perform as a
storage medium for soil moisture and to support cover vegetation. The combined thickness of Layers 1
and 2 is sufficient to support continued storage and removal of moisture by evapotranspiration even if
significant topsoil losses should occur. Cover vegetation will consist of a mixture of perennial grass
species. A capillary barrier at the base of Layer 2 will enhance moisture retention and evapotranspiration
within Layers 1 and 2. Numerical performance predictions of the Modified RCRA Subtitle C cover
design indicate that essentially 100 percent of average annual precipitation will be removed from the
barrier by evapotranspiration (refer to Appendix C of DOE 1996). The assumed value of 0.5 cm/yr (0.2
in/yr) for deep infiltration in PAs corresponds to about 3 percent of average annual precipitation at the
Hanford Site.

The Modified RCRA Subtitle C design incorporates a contingency strategy for removing any moisture
that infiltrates through (below) the topsoil system. The lateral drainage layer (Layer 5) and
low-permeability asphalt layer (Layer 6) provide the capability to intercept and divert the excess moisture
to the perimeter of the covered area. However, due to the predicted efficiency of the topsoil system,
numerical performance predictions indicate that the volume of lateral drainage will be negligibly small
(Appendix C, DOE 1996).

3.6.2 Air Pathway Dose

The PAs address vapor release as a potential exposure mechanism. Only three radionuclides, '“C, *H, and
222Rn, have the potential to migrate upward from disposed LLW and escape into the atmosphere in
gaseous form. Two on-site exposure scenarios were considered for '/C and *H. In one case, human
intrusion occurs 100 years after closure of the site, waste is exhumed during basement excavation and
mixed with uncontaminated soil in a garden plot, and the intruder resides in a2 home constructed on top of
the contaminated soil. In the second case (also assumed to occur 100 years after closure), buried waste is
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not disturbed but the intruder builds and resides in a home situated directly above the waste. A
steady-state diffusion model was used to calculate release rates and to estimate dose for C and *H. For
the air release assessments, a 3-m (10-ft) thickness of cover soil materials with a diffusion coefficient of
0.01 cm?s was assumed. ' The performance objective for the air pathway dose is 10 mrem/yr. A
maximum on-site annual exposure of 0.012 mrem/yr was calculated (Wood et al, 1995). This dose is
more than an order of magnitude higher than the largest calculated off-site dose. Therefore it has been
concluded that the air pathway performance objective will be easily satisfied, and minimal reliance will
be imposed on the final cover treatment to limit releases of radionuclides in gaseous form.

Any RCRA-comptiant surface barrier treatment (which must include some type of a low-permeability
layer) will limit vapor diffusion well below the level of performance assumed in the air pathway dose
evaluation. The Modified RCRA Subtitle C barrier includes a 15-cm (6-in.)-thick low-permeability layer
(Layer 6) that will be constructed of a durable asphaltic concrete formulation containing twice the tar
content of normal highway asphalt. Laboratory permeability tests on cores of this material have produced
values on the order of 107" cm/s. In-field vaiues of between 107 and 10”° cm/s have been measured
(DOE-RL 1994).

3.6.3 Radon Flux

The PAs include evaluations of potential **?Rn flux (emissions) in relation to the performance objective of
20 pCi/m%/s. This radon isotope is a decay daughter of **U, ***U and *Ra. Radon release rate is
dependent on the decay characteristics of the parent and their concentrations. Concentrations of the
parents in the LLBG wastes were estimated from waste inventory data. Flux from 2*Ra decay decreases
over time, while flux from decay of the two uranium isotopes increases over time. Of the two uranium
isotopes. the flux contribution from ‘U greatly exceeds that from **U. The maximum anticipated *’Rn
flux is 0.033pCi/m*/s (Wood 1999), which is approximately 0.2 percent of the performance objective.
The PAs indicate that radon emissions from LLBGs will remain well within the permissible limit without
imposing any specific performance criteria on the design of the final cover. Low-permeability asphalt
layers, like the asphaltic concrete lay =r (Layer 6) in the Modified RCRA Subtitle C Barrier, have been
demonstrated to be highly effective in inhibiting the diffusion of radioactive gases with low partial
pressures and short half-lives, such as radon. This conclusion is supported by documentation from the
Uranium Mill Tailings Reclamation Act program (Wing 1994),

3.6.4 Other Requirements

For the design of the Modified RCRA Subtitle C Barrier, a comprehensive review was conducted of state
and Federal regulations and other technical guidance sources (DOE 1996). Specific design and/or
performance requirements for engineered surface barriers over sites with radiological and/or dangerous
waste constituents were applied as design criteria. Applicable requirements and sources (other than DOE
Order 435.1) are summarized below, with the design criteria derived from each source.

3.6.4.1 Applicable or Relevant and Appropriate Requirements (ARARs) for Facilities with
Low-Level Radioactive Waste Constituents

The intent of the design process summarized in DOE 1996 was to provide a single barrier design that
satisfies the requirements for Category 3 LLW facilities as well as sites with hazardous/dangerous waste

constituents.

10 CFR 61.41, WAC 173-480-040, WAC 173-480-050, and WAC 246-247-040.
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These regulations are functionally equivalent. They limit radionuclide releases from radiological waste
disposal sites to levels that provide reasonable expectation that the annual equivalent dose to the public
will not exceed 25 mrem to the whole body or 75 mrem to any critical organ. To some degre, the natural
system contributes to limiting release rates of contaminants to the accessible environment. However, a
conservative approach is to require the cover system to satisfy all performance goals for isolating waste
from the accessible environment. Therefore, the cover is designed to prevent plants and animals from
intruding into the waste zone and redistributing contaminants into the accessible environment. These
criteria will generally pertain to the definitive design stage, when the significance of specific release
limits can be evaluated in the context of individual waste-site conditions. Criteria applied to the
conceptual design are as follows:

1. Minimize moisture infiltration through the cover
2. Prevent plants from accessing and mobilizingicont;miination.

3. Prevent burrowing animals from accessing and mobilizing contamination.

10 CFR 61.42.

This ARAR pertains to conceptual and definitive designs of surface barriers for radioactive waste sites.
The cover must be designed to protect humans from inadvertent contact with waste above acceptable

levels at any time after the loss of active institutional controls. The criterion applied to the conceptual
design was to:

1. Include appropriate design provisions to limit inadvertent human intrusion.

10 CFR 61.44.

This ARAR requires that the cover be designed to achieve long-term stability and to eliminate (to the
degree practicable) the need for ongoing maintenance. This requirement can be met with an engineered
cover system and supplemented, as necessary, by stabilizing the site sub-grade to minimize settlement.
This requirement pertains to conceptual and definitive designs. The criteria applied to the conceptual
design were as follows:

1. Design a multi-layer cover of materials that are resistant to natural degradation processes.

2. Design a durable cover that needs minimal maintenance during its design life.

10 CFR 61.51.

This ARAR directs that the cover be designed to (1) minimize water infiltration, control runoff and
run-on of surface water, and otherwise minimize contact between water and waste after disposal and (2)
resist degradation by surface geologic processes (i.e., surface erosion) and biotic activity. These criteria
pertain to conceptual and definitive designs.

The following criteria were imposed on the design:.

[. Minimize moisture infiltration through the cover.

2. Design a multi-layer cover of materials that are resistant to natural degradation processes.

3. Design a durable cover that will require minimal maintenance during its design life.
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4. Prevent plants from accessing and mobilizing contamination.
5. Prevent burrowing animals from accessing and mobilizing contamination.
6. Facilitate drainage and minimize surface erosion by wind and water.
10 CFR 61.52(a)(2).
As an ARAR, this regulation requires that Class C LLW (comparable to DOE Category 3 LLW) must be
disposed so that either the top of the waste is a minimum of 5 m (16.4 ft) below final grade, or the waste
is covered with a surface barrier designed to protect against inadvertent human intrusion for at least
500 years. This requirement pertains to both conceptual and definitive designs.
The criteria applied to the conceptual design are as follows:

Design a cover with a functional life of 500 years.

Ensure that the top of the waste is at least 5 m (16.4 ft) below final grade or include appropriate design
provisions to limit inadvertent human intrusion.

3.6.4.2 ARARs for Facilities with Hazardous/Dangerous Waste Constituents

40 CFR 264.111, 40 CFR 265.111, and WAC 173-303-610

These ARARs require a disposal facility for dangerous waste be closed in a manner that (1) minimizes the
need for further maintenance; (2) controls, minimizes, or eliminates releases of dangerous constituents 1o
the environment; and (3) returns land 1o the appearance and use of surrounding land to the degree
possible, given the nature of previous waste-handling activities. These requirements can best be met by
developing a low-maintenance cover constructed of curable materials that will support perennial
vegetative cover similar 10 vegetation on surrounding land, and be highly effective in limiting moisture
infiltration.

Criteria applied to the conceptual design are as follows:

1. Minimize moisture infiltration through the cover.

2. Design a multi-laver cover of materials that are resistant to natural degradation processes.

3. Design a durable cover that will need minimal maintenance during its design life.

4. Prevent plants from accessing and mobilizing contamination.

5. Prevent burrowing animals from accessing and mobilizing contamination.

6. Facilitate drainage and minimize surface erosion by wind and water.

40 CFR 264.228, 40 CFR 265.228, 40 CFR 264.310, and 40 CFR 265.310; and WAC 173-303-650
and WAC 173-303-665.

These six ARARs are functionally identical and require that the cover meet the following requirements:
(1) minimize moisture infiltration, (2) function with minimum maintenance, (3) promote drainage and
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minimize erosion, (4) accommodate settlement, and (5) have a permeability less than or equal to any
natural subsoils present. The ARARs pertain to conceptual and definitive design. The ARARs can best
be met by designing an engineered cover system supplemented, as necessary, by site sub-grade
improvement to minimize settiement. Determination of specific sub-grade improvement methods is an
issue to be addressed during definitive design.

Criteria applied to the conceptual design based on these ARARs are as follows:
1. Facilitate drainage and minimize surface erosion by wind and water.

2. Design the low-permeability layer of the cover to have a permeability less than or equal to any natural
subsoils present.

3.6.43 Technical Guidance for Facilities with Hazardous/Dangerous Waste Constituents

EPA Technical Guidance Document: Final Covers on Hazardous Waste Landfills and Surface
Impoundments. This document provides design criteria for specification of granular soil materiais used
in construction of graded filter media. The intent of the criteria is to prevent failure of the drainage layer
by clogging with fines. The criterion imposed on the conceptual design is to:

1. Design the cover to prevent the migration and accumulation of topsoil material within the lateral
drainage layer.

Hanford Plant Standards. The standards require the bottom of foundations for permanent buildings at
the Hanford Site to be placed at least 0.76 m (2 ft, 6 in.) below final grade for frost protection purposes.
This criterion was applied to the lateral drainage layer and the low-permeability component.

1. Ensure that the lateral drainage layer and the low-permeability asphalt component of the barrier are
situated at least 0.76 m (2 fi, 6 in.) below final grade for frost protection.
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Figure 3.1. Profile View Through Modified RCRA Subtitle C Barrier.

001116.1115 F3-1



O 00~ et

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4]
42
43
44
45
46
47
48
49
50

DOE/RL-2000-70, Rev. 0
11/2000

4.0 CLOSURE SCHEDULE

Closure of each of the burial grounds covered in this plan will require completion of several related
activities. First trenches must be filled with waste. All stored TRU waste must be retrieved from the
burial ground and replaced with low-level waste where possible. Trench fill must be stabilized by
sub-grade modification (Interim Closure). The burial ground will then be turned over to ERC and the
final closure cover will be designed and installed. Finally, the final closure cover is designed and
installed and the burial ground will be remediated as required.

Estimated fill dates for trenches in each of the burial grounds are calculated based on the waste forecast
information, trench geometry, and current fill rates. This information is calculated annually in the “The
Low-Leve! Burial Grounds Disposal Plan” (Pratt 2000). Estimated trench fill sequence and fill dates are
shown in Table 4.1. Detailed information about trench size and geometry can be obtained from the
Disposal Plan.

TRU waste that is stored for retrieval in each burial ground and an estimated retrieval date is shown in
Table 4.2. TRU retrieval activities are described in Johnson (1994). Waste trenches, quantities, and dates
for retrieval have been set for the 10,000 drums which will be included in an initial retrieval effort. The
remaining TRU waste to be retrieved is outlined in Johnson (1994). A firm schedule for TRU retrieval
has not been developed. As a result, dates in Table 4.2 are lacking. For the purpose of developing a
closure schedule, it has been assumed that all TRU waste will be retrieved by 2030. Time has not been
included in the closure schedule for refilling these trenches with LLW.

Interim Closure includes sub-grade modification to stabilize the disposed waste areas to support the soil
cover overburden. Waste density (i.e., the density of waste containers and backfill soil) was not
controlled at the time of wastc disposal. As a result, when waste containers collapse, a local subsidence
event will be created. Sub-grade modification will collapse containers and compact both the waste and
the backfill material around the container in a controlled manner to create a stable base on which to build
a closure cover. Estimated times required for sub-grade modification and closure cover construction are
listed in Table 4.3.

The final closure cover will require the placement of massive amounts of material. Each cover will be
constructed in layers, Estimated minimum times to construct each final closure cover are shown in
Table 4.3. The closure cover design is described in Section 3.3.2.

A documentation schedule is shown in Table 4.4. ‘Major documents required for LLBGs include safety
analysis reports, RCRA permits, environmental impact statement, performance assessment and composite
analysis documents.

The final closure schedule is as shown in Table 4.5, The schedule assumes that interim closure will
commence directly after TRU retrieval from each burial ground is complete and that final closure covers
will be constructed immediately after interim closure activities are complete.

The closure plan is a living document that will be eontmuously updated throughout the operational life of
the facility. Changes in facility design and operations, additional information developed from monitoring
data, or improved understanding of LLW disposal facility performance can lead to changes in the
analyses and documentation for the facility, which could lead to changes in the closure plan. Updates of
the closure plan are necessary to ensure that the radioactive waste management basis is current and
protective of workers, the public, and the environment. This closure plan will be reviewed annually and
updated as required at least every five years.
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Table 4.1. Current Trench Filling Sequence and Estin_nated Fill Dates (Pratt, 2000).
Waste Type Trench 1.D.* Date Filled**
Cat I LLW Drums 218-W-4C(33) May 2004
218-W5 (Drums #2) 49 percent filled
Cat I LLW Drums 218-W-5(33) - Jun 2007
218-W-5 (Boxes #2) 53 percent filled
Cat I LLW Misc. 218-W.5(29) Nov. 2000
218-E (MISC #2) 53 percent filled
Cat1LLW V Trench 218-E-12B (42) Feb 2000
218-E12B (36) Mar 2002
218-E-12B(32) . Feb 2003
218-W-5 (V-Trench #4) May 2004
218-W-5 (V-Trench #5) Dec 2005
218-W-4C (V-Trench #6) Sep 2007
218-W-5 (V-Trench #7) Oct 2010
218-W-4C (V-Trench #80 Jun 2012
218-W-3AE (V-Trench #9) May 2016
218-W-3AE (V-Trench #10) Feb 2020
218-W-5 (V-Trench #11) Sep 2023
218-W-4C (V-Trench #12) Nov 2025
218-W-4C (V-Trench #13) Jan 2028
218-W-4¢ (V-Trench #14) 80 percent filled
Cat3 LLW 218-W-4C (14) July 2000
o 218-W-3AE (8) 85 percent filled
Remote handle LLW 218-W-3AE (13) June 2002
218-E-10(9) May 2003
W-3AE (16) 77 percent filled
Mixed Waste 218-W-5(31) Sep 2005
218-W-5(34) Aug 2009
218-E-12B (MMLW #3) 23 percent filled

* Trench 1.D. values are listed by Burial Ground and (Trench). New trenches are listed by waste type to

be disposed (i.e. drums, boxes, misc., v-trench, etc.) and new trench number.

** Trenches that will not be filled with waste in the current forecast are listed as percent filled at the end

of FY 2029.
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Table 4.2. TRU Retrieval Schedule (Johnson, 1994).

Burial Ground Trench
218W-3A Trench S6
218W.3A

218W-3A Trench S9
218W-3A Trench 01
218W-3A Trench 04
218W-3A Trench 05
218W-3A Trench 06
218W-3A Trench 08
218W-3A Trench 10
218W-3A Trench 15
218W-3A Trench 17
218W-3A Trench 23
218W-3A Trench 30
218W-3A Trench 32
218W-3A Trench 34
218W-4B Trench V7
218W-4B Trench 07
218W-4B Trench 11
218W-4B

218W-4C Trench 01
218W-4C Trench 07

T4-2

Stored for Retrieval

5 EBR Il Casks
One BATCO Cask

70 Grams
4 Drums
143 Drums
360 Drums

2182 Drums
7 Boxes

460 Drums

53 Boxes (& Other)
22 Concrete Casks
3 Drums

7 Drums

112 Boxes

6 Drums
8 Boxes

29 Drums
5 Boxes (&Other)

2 Boxes
5 Boxes
1320 Drums

8080 Drums
67 Boxes

3140 Drums
106 Boxes
5080 Drums
124 Boxes
46 Casks

67 Drums
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Burial Ground

218W-4C

218W-4C

218W-4C

218E-12B

218E-12B

Trench

Trench 19
Trench 20
Trench 29 -

Trench 17 -

Trench 27

atiw

T4-3
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Stored for Retrieval
73 Boxes

13 Casks

(Grouted Drums)

One Drum

613 Drums
29 boxes

2544 Drums

- 10 Boxes

2660 Drums
60 Boxes

240 Drums



LLBG Area
218-W-3A 50 acres
218-W-3AE 49 acres
218-W-4B 9 acres
218-W-4C 49 acres
218-W-5 92 acres
218-E-10 892
acres
218-E-12B 168 acres

DOE/RL-2000-70, Rev. 0

Table 4.3. Closure Schedule Estimates.

Length

43 trenches @ 1100' = 47,300
If
14 trenches @ 600" = 8.400 If

8 trenches @ 1500' = 12,000
If

14 trenches @ 700" = 9,800 If

20 trenches @ 700" = 14,000
If

17 trenches @ 900" = 15,300
If

13 trenches @ 1200 = 15,600
If

41 trenches @ 700" = 28,700
if
+ Navy RC Trench

* Assumes 70 percent of facility area is covered.

B01116.1115

T4-4
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Interim Cl. @ 501W/day Final C. @

+ 200 days/12 mos

1114 days = 67 mos

240 days = 15 mos

192 days = 12 mos

280 days = 17 mos

306 days = |9 mos

312 days = 19 mos

576 days
+ 1 year for RCT =47
mos

2ac/mo

25 mos

25 mos

5 mos

18 mos*

46 mos

32 mos*

58 mos*
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Table 4.4. Documentation Schedule.

RCRA Permit Interim Status 1688 (completed)
Interim Safety Basis 1994 (completed)
Initial Performance Assessment for the 200 West Area 1995 (completed)
Initial Performance Assessment for the 200 East Area 1996 (completed)
Initial Composite Analysis 1999 (completed)
Annual PA Review Annually
Operational Closure Plan 2000

Operational Monitoring Plan 2000

Master Safety Analysis Report 2002

RCRA Permit Final Status 2002

Solid Waste Environmental Impact Statement 2002

Operational Closure Plan Update 2005

Operational Monitoring Plan Update 2005

Final Performance Assessment for the 200 West Area 2030

Final Performance Assessment for the 200 East Area 2030

Final Composite Analysis ‘ 2030

Final Closure Plan 2030

Final Monitoring Plan 2030

Final Performance Assessment for the 200 West Area 2030

Final Performance Assessment for the 200 East Area 2030

Final Composite Analysis 2030

Final Closure Plan 2030

Final Monitoring Plan 2030

Table 4.5. Closure Schedule.

Burial Ground Interim Closure Final Closure Institutional Control
218-W-3A 2035-2041 2042-2044 100 yr min
218-W-3AE 2039-2035 2036-2038 100 yr min
218-W-4B 2050-2052 2053-2054 100 yr min
218-W-4C 2053-2055 2056-2057 100 yr min
218-W-5 2042-2044 2045-2048 100 yr min
218-W-6 2033-2035 2036-2038 100 yr min
218-E-10 2033-2035 "2036-2038 100 yr min
218-E-12B 2045-2049 2050-2054 100 yr min
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