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BP CHEMICALS, INC. '

MIXED WASTE POND CLOSURE PROJECT

FIELD CHANGE REQUEST FORM

Field Change Number: 003 Date: 9/27/96

Subject: Anchor Trench Design

Description: Revise Anchor Trench Design and Backfill Plan

Justificat on: cnncernnenw4,4ey nrnw3,mm ne nr4gina, annign. p3ang_

ment and compaction of 1 - foot thick clay layers between
synthetic layer on vertical plane of Anchor Trench is not
practical.

| Attachments: names & Moore EcNe nov-oos ana caic.e nor_ge_107

p Ai .t
Requested by: . New England Liner Systems, Inc. 9/20/96

F Signat,ure Company Date

BPCI Project Approvals

Dames & Moore Nh M M No 9iDh6
Certifying Engineer Signature Vproval 'Datb

BPCI Radiation AMT AFAU4434 E Yes No
Safety Officer Signature Approval Date

# l
DPCI IISE ADT AiPAuucvf Yes No 1

| Manager Signature Approval Date

BPCI Project /I ( M7 4 S No //MM
!

~

Sigitature [ Approval Date
# '

Manager

Regulatory Agency Concurrence

Ohio EPA Yes No
Concurrence Signature Concur Date !

'

NRC Yes No i

Concurrence Signature Concur Date

i

| .

I 9702270265 961111
PDR ADOCK 04007604'

C PDR
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Engineering Change Notice.

.

DAMES & MOORE
M A DAMES & MOORE GROUP COMPANY

3065 Southwestern Boulevard
Suite 202
Orchard Park, NY 14127
716 675 7130 Tel
716 675 7137 Fax

Job No: 22007-011-120 ECN No: BUF-003 Date: September 25,1996

Drawing Number Rev.No Date Detail

Affected Drawings: DM-006-101-96 Sh 19 1 3/14/96 1

Section Date Section Date

Affected Specifications:

Description of changes (attach additional sheets, drawings and sketches as required):
Change liner material to textured HDPE on slope portion of section. Revise anchor trenen per attached sketch.

Reason for change (attach additional sheets if required):
Textured HDPE selected for all work in consideration of safety. Liner installer proposed attemate anchor trench from
the one included in the original design to facilitate construction. As is shown on calculation BUF-96-107 (attached) a
revised design can be used in consideration of increased friction coefficient of textured liner material.

Estimated cost impact of change: none (Attach estimate details)

Change initiated by: ,

Signature / ' '

Date

Change approved by:

_ 9 </96
~ Signature' Engneer of Record ( D' ate,

DRAFTING ROOM ACTION:

Incorporate change: X 1mmediately Next Drtwing Revision As Builts

Documents Revised by:
Signature, Drafter Date

Revisions approved by:

Engineer of Record Signature Date

Attachments: Sketch of proposed new anchor trench design
Calculation BUF-96-107

_ _ _ _ _ _
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Calculation,

.

1 DAMES & MOORE ,

173 A oAMES & MOORE GROUP COMPANY
3065 Southwestern Boulevard
Suite 202

| Orchard Park, NY 14127 ;

l 716 675 7130 Tel i

716 675 7137 Fax
|'

|

:

Job No: 22007-011 120 / 6055 Calculation No: BUF-96-107 Dete: September 25,1996
i

Subject: Revised Anchor Trench Design ,

|
Perposa: Check the strength of the proposed textured HDPE geomembrane and re-design anchor trench in consideration of '

improved friction charactenstics and design configuration proposed by liner installer,

index:

Topic Sheet
Liner Strength 2 *

Geonet & Geomembrane Anchorage 5
Geotextile Anchorage 8 ,

i

References:
;

1. Koemer, R.M.,1990, Designing with Geosynthetics, Prentice Hall, Englewood Cliffs, New Jersey. '

2. Richardson, G.M. and Koemer, R.M.,1987, "Geosynthetic Design Guidance for Hazardous Waste Landfill Cells
and Surface impoundments, U.S. Environmental Protection Agency, EPA /600/2-87/097. J

l

Approach:

Use design methods outlined in reference 1 and 2 with data from Gundle s manufacturer's cut sheets and frictional
properties cited in reference 1.

,

-|

Prepared by:

~

|
' Signature / /_

9 2C-9(p !/ _

Date
| |

Checked by:
'

Signa 6ry/ Date

Sheet 1 of 8_
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CALCULATION SHEET

JOB No: 17eo7-oll-r70/Goco

CALC.No: BOF-46-107
** " ** '"*' '

REV: 0 00 DATE: 9/Z9/M
$ " '^ " $" ' "$

ORIG: 2. B u GZw socl+L. Eu^ss u^ $ s N es"Ist

CK 'A-:d DATE: c In./m. soa a . I soa a 2
MLa CL.ML

SHEET: 3 OF 8 '

< r.cs) + r.i%i c r,isi + c. is

DAMES & MOORE 'O im 3a im 12.0 im 34 im

<. c.<%) a r.<%) c. c.is) a r.<%)

c.omeas m.<o-wd
PVC 8.5 94 39 100 3.7 31 23 69

CPE 80 89 40 ICO 3.2 27 24 71

EPDM 5.0 $5 33 87 3.0 42 67

3.0 53 26 64 2.0 17 23 67HDPE .

Eirboswd HDPE 9.0 100 33 92 11.0 92 29 54

.

Sod no. 3 So.1 ao. 4

CL $P<M

Deu npra r 0 (5) e f.(%) c E, ( %) e E.(5)

bl.to-wd 20 ICO Jo 100 2.5 100 24 800

r, E,(%) & E.(%) c. E. g %) & E.(%)

G:ome mt<w * sod
PVC 14.0 70 16 53 7.0 28 24 100

CPE 13.0 65 17 37 2.0 32 2J 96

EPDM 8.0 40 77 7.3 30 20 8J |

HDPE 14.0 70 50 J.0 12 21 sa l

Etaboued HDPE 18.0 90 27 90 15.0 60 26 100 i

Sod no. 5 |
C13P

oe cnpa c c c%) + r.rs)

Sodesoil 28 im 22 100
,

c. E,(%) 8 E.(%)

Gewwmbnne.to scal

i PVC 12.0 43 17 77

! CPE 10.0 36 19 &6

l EPDM 9.0 32 II 82

HDPE 14.0 50 15 64

h 100Einboued HDPE 16.0 37

Nas: e and c. Art in uniu of LN/en'. 4 sad b set in degrees.

h5 |s

|

I
|

/4
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GSE Linine Technoloev. Inc.
.

e c
~

. l

MINIMUM PROPERTIES FOR STANDARD TEXTURED HDPE GEOMEMBRANES: |

GSE FRICTIONFLEX , TEXTURED HYPERFLEX AND GSE HDT
~

f,
w e e w

!
,

Property ' Test Method ' 30 40 60 80 100

" minimum thickness [ mil) ASTM D 751, 27 36 54 72 90
average thickness [ mil] D 1593 or D 5199 30 40 60 80 100

Jensity[g/cc] ASTM D 792(B) 0.940 0.940 0.940 0.940 0.940 ;,

or D 1505

fjcabon black content [%) ASTM D 1603 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0
i

ctrbon black dispersion ASTM D 3015 A1,A2,B2 Al, A2,J32 Al,A2,B2 Al,A2,B2 A1,A2,B2
|,

Tensile Properties: ASTM D 638 |
Type IV,2 ipm i

t:nsile strength @ yield [ppi] NSF 54 modified 65 86 130 173 216 i

* tensils stangth @ bmak [ppi] (38) 162 (50) 243J75) 324 (100) 405 (125)
'

clongation @ yield [%] (1.3" gauge length) 13 13 13 13 13 I

' clongation @ break [%) (2.5" gauge length) (120) 560 (120) 560 (120) 560 (120) 560 (120) {
I

tear resistance [lb.] ASTM D 1004 22 30 45 60 75

puncture resistance [lb.] FTMS 101 Method 2065 39 52 80
CALCULATION SHEET

ESCR[ hours] ASTM D 1693, B 1500 1500 1500

dimensional stability [% change] ASTM D 1204 12 i2 i2 JOB No: 22oc 7-oii-r z. ohm
0 hr.@ 100 *c) CALC. No: 90 F- 9 G-lD7

REV: A0o DATE: 9 /z5/%
' csE wilizes test equipment and procedmes wh!ch enable effective and economical codrmation est 6e product will cerform so specifications based on the noted proce
change vn6oW prior notifichn. ORIG: R..EocL+iscesnL
2 ne ta cast rme can achieve,when necessary,i s% etnominal uactness except for < 6e mit; co.extneoed lines can achieve a ranse or 10% to + 5% ornorninal thkkness.

' Values in paren6csts correspond to the MARY (minimum overage m!! value) for co<xtruded textured ma'terla1.

* 30 amil TrictionFlex*, textwed ilyperFies* is a nonstandard product
ForemironmentalRabegsolutions. &e worldcomes to GS$' ''

rrer.ra ny: e c.=aemism* cas.Unc. comf ,7 DAMES & M00RE
Melody A. Adams

_ _ _ _ _ _ - . - - _ _ _ _ _ _ _
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,
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.
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,

,

UMtT uar oF c coms7 r ego (gco)()4.)< 0,zo tw/pr 1
i

S q HT' 3D' . h''6VMHC< 4 PGl2SoH 9rhuct ou GrGener i

W*((so)/sto zc. 6')(0.'d+ %7 T. 2|4 LS
A%oMe & I o ' - U)WGN 6 lit- FILM W HpF6 (3 7)
F= '214 cos 2 4,G* . Tm 10 * $'' ~33 LPa _

>

TvEl4 sip 75.G'- 33' 68 LS/FT
'~

-

- . _ . . ;.. ,.
,

,

96st6a r-c a r s O F z. 0 , A s s u m s C- 2G* s^me * As %cuaEDJtpFE '

''
' ' '

(6sX z.o) .. ._.
,

#
Lg (s.5)cizo) ruzs* 0, G4- UGe W ./ . . . . . . . _

'
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l
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SPECIFICATIONS FOR GUNDNET* XL-14
Gundnet is a hsgh quakty formutabon of High Dens.ity Polyethytene containrg apprcxunateh 97.5% polymer and 2.5% of cart)on ttack,

anu oxsdants and heat stabstizers. The product was dessned spearica#y for esposed conditxans. It contains no additives or file. ;
wf'uch can le.ach out and cause ernbntturnent over sme.

MCALPROPERTIES* TESTREETHOD ' GUNDNETE M
' r .- iRoll Length (typica0

f14 tt.Roll Width (typical)
840 lbs.Roll Weight (1ypical)

Specific Gravity (yem> minimum) ASTM D1505 .94

Melt Flow index (g/10 minutes) (maximum) ASTM D1238 Condition E 0.3

Theckness (minimum) ASTM D374 at Strand Intersection 5.0-6.5 mm
200 mil-265 md

.200 .265 in.

Percent Carbon Black (minimum) ASTM D1603 2%

Transmissnnty (minimum) ASTM D4716 -

10.000 psf compressive load 10 g/minsft.
between twolayers of Gundline HO: or
0.25 Gradient 2 x 10-2 m%ec.

' Note: Alt values are typical test results, unless sta:ed otherwise.
.

5

ROLL PROPERTIES FOR FABRl-NET *
'

t

.' A
' UNMed5F

i oO P !
RC Le ,tn (typica0

6.5 ft. ' |
Roi! W4th (typica0

194lbs.8Roll Weight (typica0

Spectfic Gravity of Net (g/cm')(minimum) ASTM D1505 .94

Melt Flow index of Net (g/10 minutes) (maximum) ASTM D1238 Conditen E 0.3 ]

Thickness of Net (minimum) ASTM D374 at Strand Intersecton 5.0-6.5 mm
200 mil-265 mil

Percent Carbon Black of Net (minimum) ASW D16M CALCULATION SHEET |

Permeability of Geotextile (envsecond)(typica0 ASTM D4491

JOB No: fycm-o n-izo/605oASWPty Adhesion (pounds / inch)
8 rn,

wote: u vaiues are typ.canest resuits. uniess stated otnerwee. CALC. No: BUF -9(o-IO7
1) Wu::th w:th geotextle overtap is 7 ft.
7) This is the weight for Fabn-Net double-sided with 6 ounce geotextile or9y. Bonding geoH REV: Oi00 DATE: 9/Z9/96

weight value.

Gundnet and Fabri-Net are rolled Gundie Lining Systems Inc ORIG: E.SuC N 6 6 L
*on 6* 1.D. hollow cores. Each

CK: Mr3 DATE: 9 /7d4| Gundnet rollis provided with a sling
to aid handling on site. Fabri-Net is J g^ cl De'

wrappedin a protective plastic bag.
-

#
SHEET: 6 OF 8

Dimensions and weights are 19103 Gundle Road
approximate. Customlengths Houston, Texas 77073 U.S.A.
available on request. Phone: (713) 443-8564 DAMES & MOORE

Toll Free: (800) 435-2008
Telex 166657 GundleHou

Fax: (713) 875-6010
! V

O prinled on recyded pcw
O Gundle Lt.n; Systems Arc 199t 2CMRPHoS9 t
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CALCULATION SHEET |

JOB No: 2.@c7-0(1 -tw/Mfo Designing with coomembranes chap.s

|CALC. No: Muy-% - t oy
.UES AND EFFICIENCIE5 (IN PARENTHESES) FOR (a) i

REV: 0 06 DATE: 9/e/% iMiujEM8PE T4GEOTEmE, AND'
ons

ORIG: 9.. s lck gies4L
.rriction angre:
|CK SM DATE: / sa ,,7 y,Jc,,.

SHEET: 7 OF 8 Concu= uw om, ua u;c. xh;u uw

(+ - 307 (6 - 2n (+-20 ,

i

I
'

'# ' ' " ' ** ' " ' '# ' " '
DAMES & MOORE

'

23' (0 96)rough 27* (0 84) -

21* (0.79)snxxxb 13* (0.8 I) -

CSPE 23* to s!) 21* (0.72) 2Y (o 17)*

HDPE 1 ** (0.34) 18' (0.61) 17' to 63)

(b) Geomembrane.toyeotextile friction angle

Ceomembrane
l

PVC

Ccoes Uk EPDM Rough S mocmA CSPE Hoff'

mnwona, needic.pwached 2T 2Y 21* 15* 2[ |

non-ona, men. bond:d 18* 20* 18* 21* 11*
'

una, owno6Lainem 17* I!* 10* f* |
*

wns, du ha 21* 23* 2v IT 10' |
v

(c) Soil.to-geotertile friction engle

Soi* types

Concrcie uM Otuws und Mies xhist und

Cecxcatile (4 = 30*) (4=20 (e = 20

non.ons, needk punc%d 30* ( f .@ . M* (0.92) 23' (0.96)

non.ons, ench banded 26' (0 54) - -

wona, smno61amcal 26' (0.84) - -

wona, dia 61re 2P (0.77) 2P (0.54), 2Y (0.87)

Sarcz; AAu Martin. cs al. (Il

*Elkicacy values in partothews ut boed on the retadoruhip f = (un 6)/(un 4)

I on smooth geotcatiles giving the lowest friction values. For teference purposes, Part c of

!
Table 5.5 gives the soil to geotextile friction values that are necessary for slope design of

! lined slopes with geotextiles under or over the linet.
*lhe frictional behavior of geomernbranes placed on clay soils is of considerable

importance in the composite liners of waste landfilts. Current requirements are for the

N $ MN

/8
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