M UNITED STATES ENVIRONMENTAL PROTECTIONAGENCY

k REGION 10 HANFORD PROJECT OFFICE

- 712 SWIFT BOULEVARD, SUITE 5 . .
RICHLAND, WASHINGTON 99352 071176

July 23, 1999

PRATTUED
Mr. Owen C. Robertson 6
Senior Project Manager, Remedial Action Project JUL 261339
Department of Energy DOE'RL /| DIS

P.O. Box 550, MSN HO-12
Richland, WA 99352

Re:  ERDF Cells 3 and 4 at the Department of Energy Hanford Site Construction Quality
Assurance Audit

Dear Mr. Robertson:

The U.S. Environmental Protection Agency (EPA), as the lead regulatory agency
overseeing the construction of the Environmental Restoration Disposal Facility (ERDF) Cells 3
and 4 at the Department of Energy Hanford Site, conducted an audit of the Construction Quality
Assurance (CQA) from July 9 through July 20, 1999. Attached are the results of the audit. No
further actions are required from the Department of Energy with respect to the audit.

If you have any questions on concerns with respect to the audit, please contact David
Einan of the EPA at 376-""""

iincerely,

eihhe A

‘amela S. Innis
iPA ERDF Construction Project Manager

Attachments (2)
cc w/attach:  Vern Dronen, BHI

Greg Mitchem, BHI
Ernie Mokuiki, BHI

Printed on Recycled Paper
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Pamela S. Innis
EPA ERDF Construction Project Manager



INTRODUCTION

The U.S. Environmental Protection Agency (EPA), as the lead regulatory agency overseeing the
construction of the Environmental Restoration Disposal Facility (ERDF) Cells 3 and 4 at the
Department of Energy Hanford Site, conducted an audit of the Construction Quality Assurance
(CQA) from July 9 through July 20, 1999. The audit focused on the destructive testing of the
field seams as described in Section 4.5.2.4 of the ERDF Construction Quality Assurance Plan
(BlL.. 01143, Rev. C).

The initial phase of the audit consisted of a review and comparison of the field logs from Golder
Construction Services (GCS) 1 Serrot Corporation (Serrot). A preliminary draft was provided
to Bechtel Hanford (BHI) and Serrot Corporation ina  :eting :1d July 12, 1999. The resu™
are below.

Minor Inconsistencies

The initial evaluation compared the field logs themselves. Any inconsistencies between the two
logs regarding Serrot operator, machine or seam number were noted.

Audit Res1 s:

DS-5 Operator: ~ - PM, Serrot -WEQO
DS-10 Operator: GCS - RM, ot - WEO
Machine: GCS - 153, Serrot - 116
DS-13 Machine: GCS - 132, Serrot- 116
DS-15 Operator: GCS - WEOQ, Serrot - RM

Machine: GCS - 116, Serrot - 153
DS-18A/18B Machine: GCS - 132, Serrot - 153
DS-23/23A/  Operator: GCS - WEOQ, Serrot - RM

23B Machine: GCS - 132, Serrot - 153
DS-32 Operator: GCS - RM, Serrot - MA
Machine: GCS - 153, Serrot - 133
DS-33 Operator: GCS - WEOQ, Serrot - PM
Machine: GCS - 132, Serrot - 116
DS-34 GCS marked failure in passing test result block
DS-35 Seam #: GCS - 42/43, Serrot - 44/45

Operator: GCS - RM, Serrot - PM
Machine: GCS - 153, Serrot - 116
DS-58 Seam #: GCS - 47/12P, Serrot - 10/EXT
Operator: GCS - RM, Serrot - PM
Machine: GCS - 70, Serrot - 68

DS-59 Seam #: GCS - 10/EXT, Serrot - 1/EXT
DS-60 Seam #: GCS - 1/EXT, Serrot - 65/66
DS-61 Seam #: GCS - 65/66, Serrot - 66/67
DS-88 Seam #: GCS - 49/28H, Serrot - 49/EXT
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DS-89 Machine: GCS -2042, Serrot - 2045

DS-90 Seam #: GCS - 86/87, Serrot - 85/87
DS-93 Machine: GCS - 2042, Serrot - 2052
DS-103 Operator: GCS - PM, Serrot - RM
DS-104 Machine: GCS - 164, Serrot - 184
DS-128 Seam #: GCS - 28/EXT, Serrot - 29/EXT
DS-132 Operator: GCS - GM, Serrot - OO
DS-133 Seam #: GCS - 19/20, Serrot - 17/18
DS-149 Seam #: GCS - 57/58, Serrot - 56/57
DS-162 Seam #: GCS -74/75, Serrot - 76/74
DS-168 Seam #: GCS - 88/87, Serrot - 89/87
DS-182 Operator: GCS - MA, Serrot - GM
sonse: ¢ 3 submitted a res; :toBHI ~ preln ° * Toft EPA T T 7

‘13, 1999. The GCS response was submitted to the EPA on July 15, 1999. In their response, a
review of the inconsistencies was completed and corrections made as necessary. (See attached
response from GCS dated July 13, 1999).

Required Action/ Recommendations: No further actions are required.

Data Discrepancies/Concerns

A review of the field logs for destructive tests were completed. The review focused on assuring
that all destructive test seam failures had a corresponding passing test. No as-builts were
available for this review so it was unclear if seams had been topped or capped. The results are
below.

DS-64 Seam failures on 64, 64B, 64B1, 64B2, 64B3; Passing retest on 64A, 64A1; No
passing retest on 64B
DS-70/71 Failed extrusion welds on SP-49/EXT, No passing tests

DS-77 Seam failures on 77, 77A, 77B; No passing retests

DS-78 Seam failures on 78 and 78A; Passing retest on 78B; No passing on 78 A

DS-80 Seam failures on 80, 80A and 80B; No passing retests

DS-82 Seam failures on 82 and 82A; Passing retest on 82B; No passing retest on 82A

DS-84 Seam failure on 84 and 84B; No 84A destructive run; No passing retest on 84B

DS-122 Seam failure on 122, 122A, 122B, 122B1; Passing retest on 122A1; No passing
retest on 122B

DS-123 Seam failure on 123, 123A, 123A1, 123A2, 123A3, 123B, 123B1,; Passing retest

on 123B2; No passing retest on 123A

Response: GCS submitted a response to BHI to the preliminary draft of the EPA audit on July
13, 1999. The GCS response was submitted to the EPA on July 15, 1999. In their response,
GCS accounted for the failed seams through tracking to passing destructives or extrusion
welding/ capping of those seams. GCS provide preliminary as-builts which assisted in
verification of all destructive tests. (See attached response from GCS dated July 13, 1999).
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Required Action/ Recommen itions: No further actions are required.

Low Peel Failure *"~'ues - Not a QA Specification

The current ERDF specifications for Cells 3 and 4 did not set a minimum seam peel strength for
geomembrane destructive samples but only a film tear bond (FTB). The EPA examined the
destructive tests for both GCS and Serrot as  separate evaluation, outside of the CQA
requirements, to evaluate a hypothetical outcome of specifying a minimum seam peel strength.
The EPA used two values in the examination, 100 1Ibs/in and 90 1bs/in.

In the provided test data for the approximately 271 destructives, a maximum of 29 destructives
had peels with values of less than 100 Ibs/in and a maximum of 14 destructives had peels with
values of lesst! 90 lbs/in. The averager  :ofthe el strength for the 245 fusion welds was
135-166 lbs/in with a~ v value of 53 1| "'n. The average peel strength © ~)ext ~“onwel’
was 135.6 1bs/in with a low value of 81 lbs/in. Of the destructives with values less than 90
lbs/in, a maximum of five peel tests passed the FTB requirement.

Response: GCS submitted a response to BHI to the preliminary draft on July 13, 1999. The
GCS response was submitted to the EPA on July 15, 1999. In their response, GCS confirmed
that minimum seam peel strength was not applied to the destructive tests. (See attached response
from GCS dated July 13, 1999).

Required Action/Recommendations: No further actions are required.

It is strongly recommended that, on all future ] DF expansion projects and similar projects
where geomemb s are used, the specifications for destructive testing include the following:
Shear testing - specified required minimum seam shear strength
(EPA guidance (EPA/600/R-93/182) recommends 95% of specified
minimum Yyield strength of the parent material for HDPE)
- FTB
Peel Testing - specified required minimum seam peel strength
(EPA guidance (EPA/600/R-93/182) recommends 65% of specified
minimum Yyield strength of the parent material for HDPE)
- FIB

1 sin rrmation
An asterisk (*) shown on Serrot primary destructive data sheet - An explanation of the marking is
requested.
No GCS data sheet for DS-117
Partial copy of GCS data sheet for DS-164

Response: A missing information was obtained. All clarifications were addressed.




Destructive Field Test Audit

On July 20, 1999, the EPA conducted an audit of the destructive testing completed on Cells 3
and 4 geomembrane liners. The audit focused on the peel testing of the geomembrane seams.
Selected samples from the following destructives were examined by EPA personnel: DS18
through DS24, DS36 through DS38, DS42 through DS45, DS74 throughI 76, DS111 through
DS116, DS140 through DS145, and DS167 through DS172. Out of the approximately 271 total
destructive tests, this test sample accounted for 71 destructives (including retests) for an
examination of approximately 26%.

R ° :d Actions/ Rec: mendations: No = ~ r actions required.

On all future ERDF expansion projects and similar projects where geomembranes are used, the
specifications for destructive testing should address the number of failures allowed per number
of tests conducted. Many specifications in industry allow for one failure out of five coupons
tested per  structive sample (EPA/600/R-93/182). Many industry specifications also state an
allowable percentage peel incursion into the weld zone. An allowable incursion of 10% may be
considered, as was applied on ERDF Phase I, Cells 1 and 2 geomembrane destructives. Industry
standards should be researched prior to finalization of specifications.




 =——==JGCS

Golder Construction Services, Inc. 071174

Quality Assurance and Construction Management

July 13, 1999 Our ref.: 987-3081

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, Washington 99352

ATTE-— """ 7 7 - Tokuiki

RE: SUl OJNTRACT NO. 0600X-5C-G0019
HANFORD-ERC
ERDF CELLS 3 & 4 CQA
RESPONSE TO
EPA ERFD Phase I CQC/CQA Audit Geomembrane Seam Destructives
Dated July 9, 1999

Dear Mr. Mokuiki:

Yesterday morning, Monday, July 12, 1999, I received a list from Jack Howard (BHI)

:pressing concerns that Ms. Pamela Innis of the EPA had concerning the destructive
test« :a sheets provided by GCS to BHI last week. A response to Ms. Innis’s concerns
that pertain to GCS is given below. Please refer to the attached copy of the list prepared
by Ms. Innis.

Page 1 of 3 - Cover Page only
Page 2 of 3 —- Minor Inconsistencies

The destructive test data sheets that were provided to BHI were raw data sheets. GCS is
currently reviewing and performing internal quality control checks on our data. At the
time that the data sheets were provided to BHI, GCS had not completed the review/QC
on the data. Our review is in progress and the current results of the review are provided
in Table 1 of this letter below.

Page 3 of 3-Data iscrepancies/Concerns

A destructive sample summary table was delivered to Jim Carson’s - BHI Quality control
Manager — on-site in-box on Thursday, July 9. The table summarizes the status of each
destructive and how each failed destructive sample was resolved. A copy of the
summary tal is attached. Please forward a copy to Ms. Innis.

gesbhill

GOLDER CONSTRUCTION SEHvILED, INC. « 4104-148th AVENUE, N.E. « ncumunu, WASHINGTON 98052 « TELEPHONE: (206) 883-07/+ * raa. (evw) uve-v=ow
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Page 3 of 3 — Low Peel Failure Values

Item DS-38: There is no specification for a minimum strength for peel testing. GCS

rformed the destructive seam testing in our onsite laboratory and the results reported
are those generated by GCS. The pass/fail status of each coupon tested by GCS is based
upon the method of failure, i.e., FTB vs. non-FIB. The type of failure for each coupon is
coded and is listed on the destructive data test sheets. Copies of the codes are attached
for both fusion and extrusion samples. Furthermore, GCS did not receive Serrot’s
destructive test results data and the project documents do not require Serrot to submit
their test results. The results reported as determined by GCS are based on our laboratory
testing. During peel testing GCS keeps track of the ©° * ° : and outside orientation of
individual coupons. This provides a more consistent range of values than if the
orientation not tracked.

Itewr 5-65. __ie ' results are based on our v lid notre . th ilts of
the testing performed by Serrot, and we were unaware their results. The variation in the
test values may be due to several factors such as differing amounts of grinding,
temperature differences, speed, etc.

Page 3 of 3 - Missing Information
The data sheet for DS-117 is attached.

A copy of the data sheet for DS-164 is attached.

The other items listed under this heading do not pertain to GCS.

Sincerely,

GOLDER CONSTRUCATON SERVICES, INC.

-

ael Lumpkin
CQAEn; eer
MSL/msl

cc: Jack Howard - BHI
Clifford Knitter - GCS
John Swift, P.E. - GCS
File

Golder Construction Servic , Inc.
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DS-5

DS-10

DS-13

DS-15

Table 1
Corrections to Minor Inconsistencies

Operator: GCS - PM, Serrot - WEO
Written incorrectly on archive sample. GCS seaming shows WEO as the
operator.

Operator: GCS - RM, Serrot ~-WEO

Machine: GCS - 153, Serrot - 116

Serrot’s seaming field form shows RM as the operator and 153 as the machine
number.

Machine: GCS - 132, Serrot 116
Serrots ning field forms w wedge 132 was used.

Operator: GCS - WEO, Serrot - RM

Machine: GCS - 116, Serrot — 153

The seam was split into two sections and two machines were used to weld the
seam. The GCS information is correct for the de  ictive sample location.

DS-18A/18B

Machine: GCS - 132, Serrot — 153
Serrot’s field forms have 132, perhaps a typo.

DS-23/23A/23B

DS-32

DS-33

DS-34

DS-35

Operator: GCS - WEQ, Serrot - RM

Machine: GCS - 132, Serrot - 153

The seam was split into two sections and two machines were used to weld the
seam. The GCS information is correct for the destructive sample location.

Operator: GCS-Rl  Serrot - MA

Machine: GCS- 13, Serrot - 133

The seam was split into two  tions and two machines were used to weld the
seam. The GCS information is correct for the destructive sample loc on.

Operator: GCS - WEO, Serrot - PM

Machine: GCS ~ 132, Serrot — 116

The seam was: _ it into two sections and two machines were used to weld the
seam. The Serrot information is correct for the destructive sample location.

GCS marked failure in passing test result block.
The “F” was transferred from the Passing line to the Failing line.

Seam #: GCS — 42/43, Serrot — 44/45

Operator: GCS - RM, S¢  t—PM

Machit  GCS - 153, Serrot - 116

Serrot's field seaming log shows the same information as GCS

Golder Construction Services, Inc.

@ PANTED Ow AECTULED MPER
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Table 1
Correc s to Minor Inconsistencies
continued

DS-133 Seam #: GCS —19/20, Serrot 17/18
Serrot mistook DS-140 on Seam 17/18 for DS-133.

DS-149 Seam #: GCS - 57/58, Serrot 56/57
GCSsei  nglog has 56/57. Seam written incorrectly on archive.

DS-162 Seam #: GCS - 74/75, Serrot 76/74
GCS seaming log has 74/76. Archive sample has 74/76.

DS-16¢ n #: GCS - 88/87, Serrot — 89/87
_ _iseamlog has  87. Archive dleis © 7 £ “3"v  m for an “8”.

DS-182 Operator: GCS — MA, Serrot - GM

GCS seam log has GM as operator. “MA” written on archive to denote machine.
Archive has operator as GM

Note: Bold items denote correct information. GCS made the necessary corrections to
the field form and sun  aries.

Golder Construction Services,

160 MPER

I 2as
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Minor Inco istencies

DS-5 ' Operator: GCS - PM, Serrot -WEO
DS-10 Cyperator: GCS - RM, Serrot - WEO

Machine: GCS - 153, Serrot - 116

DS-13 Machine: GCS - 132, Serrot - 116
=3-15 Operator: GCS - V77, Serrot - RM
Machine: GCS - 116, Sexxot - 153
DS-18aM188 | GCS - 132, Serrot - 153
DS-23/23A/ C™™-WI -RM
23R ] GCS - 13: 153
DS-32 Operator: GCS - RM, Serrot - MA
Machine: GCS - 153, Serrot- 133
—5-33 Operator: GCS - WEQ, Serrot - PM
Machme: GCS - 132, Serrot - 116
DS-34 GCS marked failure in passing tes? resuit block
DS-35 Seam #: GCS - 42/43, Serrot - 44§

Operator: GCS - RM, Serrot - PM
Machine: GCS - 153, Serrot - 116
DS-53 Seam #: GCS - 47/12P, Serrot - 10/EXT
Operator: GCS - RM, Serrot - PM
Machine: GCS - 70, © rot- 68

DS-59 Seam #: GCS - 10/EXT, Serrot - I/EXT
DS-60 Seam #: GCS - 1/EXT, Serrot - 65/66
DS-61 Seam #: GCS - 65/66, Sexrot - 66/67
DS-88 Seam #: GCS - 45/28H, Serrot - 49/EXT
DS-89 Machine: GCS -2042, Serrot - 2045
DS-50 . Seam #: GCS - 86/87, Sexrot - 35/87
DS-93 Machine: GCS - 2042, Sarrot - 2052
DS-103 Operator: GCS - PM, Serrot - RM
DS-104 Machine: GCS -1 Serrot- 134

- DS-128 Seam #: GCS - 28/EXT, Serrot - EXT
DS-132 Operator: GCS - @M, Serrot - QO

DS-133 Seam #: GCS - 19/20, Sexrot - 17 3
.DS-149 Seam #: GCS - 57/58, Semot - 56/57
DS-162 Seam  GCS -74/75, Sexrot - 76/74
DS-168 Seam #: GCS - 88/87, Sexrot - 89/87
DS-182 Operator: GC - MA, Sarot - GM

€2°d G836 T T E@S K Wt Y R, 7T NC



DS-64

DS-70/71
DS-77
DS-78
DS-30
DS-82
DS-34
DS-122

DS-123

DS-38

DS-65

on 123B2; No passing retest on 123A

J . .
T
Pk’ 317 v
/ ot | ~ ! — 5 1
J H P

Data Discrer ~— tes/Coneerns
Seamn failures on 64, 64A, 64B, 64B1, 64B2, 64B3; Passing retest on 6441; No A"
passing retest on 64B
Failed extrusion welds on SP-49/E. .., No passing tests —
Seam failures on 77, 77A, 778; No passing retests «—
Sexm fallureson 78 4 78A; T  ing retest on 78B; No passing on 73A v
Seam failures on 80, 80A and 80B; No*  sing retests
Seam failures on 82 and 8§2A; Passing retest on 82B; No©  iingr m 8§2A -
Seam " 7 :on 84 " {84B; No 84A desmructiverun; Nop 3 on 848 ~
Seam failure on 122, 1224, 122B, 122B1; Passing retest on 122ZA1; No passing ~~
retest on 1228
Seam failure om 123, 123A, 123A1, 123A2, 123A3, 123B, 123B1, Passing retest

W R N
[ &S L«-.‘?G-f/
. b =
Low Peei Failure Values - Not a QA Specification : cogbin (7.,.!-*7 “#“*)
GCS outside peet load 101 - 17~ #/in; Serrot outside peel 88 - 130 #/in on seam
46/47 (pull roll information) ,
GCS exmrusion peel 2l <50, S it peel betweena 79 and 106

=5 F"""‘) T ped

g

Missing Information

Asterisk (*) shown on Serrot primary destructive data sheet - Meaning?  (—re7, pat ~Flar A4 ok

M Alder Ferath,

No Serrot sample information for DS-114A1
No GCS data sheet for DS-117

Partial copy of GCS data shest for DS-164
No Serrot sample information for DS 183

Kb i oty —

— PLsiss  frovios GCSi
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