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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 HANFORD PROJECT OFFICE 
712 SWIFT BOULEVARD, SUITE 5 

0 .,..) 11 '1 9 RICHLAND, WASHINGTON 99352 I I 

July 23, 1999 

Mr. Owen C. Robertson 
Senior Project Manager, Remedial Action Project 
Department of Energy 
P.O. Box 550, MSN H0-12 
Richland, WA 99352 

~rt'nmn 
JUL 2 6 1999 

DOE-JlL / DIS 

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 376-3883. 
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Sincerely, 

/J~ 
~ ~~~}S., f Pamela S. Innis 
\ ~ EPA ERDF Construction Project Manager 
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Attachments (2) 

· cc w/attach: Vern Dronen, BHI 
Greg Mitchem, BHI 
Ernie Mokuiki, BHI 

Printed on Recycled Paper 



Final EPA ERDF Phase II CQC/CQA Audit 
Geomembrane Seam Destructives 

July 23, 1999 

Pamela S. Innis 
EPA ERDF Construction Project Manager 

071179 



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 
(BHI-01143, Rev. C). 

The initial phase of the audit consisted of a review and comparison of the field logs from Golder 
Construction Services (GCS) and Serrot Corporation (Serrot). A preliminary draft was provided 
to Bechtel Hanford (BHI) and Serrot Corporation in a meeting held July 12, 1999. The results 
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 Results: 

DS-5 
DS-10 

DS-13 
DS-15 

DS-18A/18B 
DS-23/23A/ 
23B 
DS-32 

DS-33 

DS-34 
DS-35 

DS-58 

DS-59 
DS-60 
DS-61 
DS-88 

Operator: GCS - PM, Serrot -WEO 
Operator: GCS - RM, Serrot - WEO 
Machine: GCS - 153, Serrot - 116 
Machine: GCS - 132, Serrot - 116 
Operator: GCS - WEO, Serrot - RM 
Machine: GCS - 116, Serrot - 153 
Machine: GCS - 132, Serrot - 153 
Operator: GCS - WEO, Serrot - RM 
Machine: GCS - 132, Serrot - 153 
Operator: GCS - RM, Serrot - MA 
Machine: GCS - 153, Serrot - 133 
Operator: GCS - WEO, Serrot - PM 
Machine: GCS - 132, Serrot - 116 
GCS marked failure in passing test result block 
Seam #: GCS - 42/43, Serrot - 44/45 
Operator: GCS - RM, Serrot - PM 
Machine: GCS - 153, Serrot - 116 
Seam#: GCS - 47/12P, Serrot - 10/EXT 
Operator: GCS - RM, Serrot - PM 
Machine: GCS - 70, Serrot - 68 
Seam#: GCS - 10/EXT, Serrot - 1/EXT 
Seam#: GCS - 1/EXT, Serrot - 65/66 
Seam #: GCS - 65/66, Serrot - 66/67 
Seam #: GCS - 49/28H, Serrot - 49/EXT 
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DS-89 
DS-90 
DS-93 
DS-103 
DS-104 
DS-128 
DS-132 
DS-133 
DS-149 
DS-162 
DS-168 
DS-182 

Machine: GCS -2042, Serrot - 2045 
Seam #: GCS - 86/87, Serrot - 85/87 
Machine: GCS - 2042, Serrot - 2052 
Operator: GCS - PM, Serrot - RM 
Machine: GCS - 164, Serrot - 184 
Seam#: GCS - 28/EXT, Serrot - 29/EXT 
Operator: GCS - GM, Serrot - 00 
Seam #: GCS - 19/20, Serrot - 17 /18 
Seam#: GCS - 57 /58, Serrot - 56/57 
Seam#: GCS -74/75, Serrot - 76/74 
Seam#: GCS - 88/87, Serrot - 89/87 
Operator: GCS - MA, Serrot - GM 

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, 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 

DS-70/71 
DS-77 
DS-78 
DS-80 
DS-82 
DS-84 
DS-122 

DS-123 

Seam failures on 64, 64B, 64Bl, 64B2, 64B3; Passing retest on 64A, 64Al; No 
passing retest on 64B 
Failed extrusion welds on SP-49/EXT, No passing tests 
Seam failures on 77, 77A, 77B; No passing retests 
Seam failures on 78 and 78A; Passing retest on 78B; No passing on 78A 
Seam failures on 80, 80A and 80B; No passing retests 
Seam failures on 82 and 82A; Passing retest on 82B; No passing retest on 82A 
Seam failure on 84 and 84B; No 84A destructive run; No passing retest on 84B 
Seam failure on 122, 122A, 122B, 122Bl; Passing retest on 122Al; No passing 
retest on 122B 
Seam failure on 123, 123A, 123Al, 123A2, 123A3, 123B, 123Bl; 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/ Recommendations: No further actions are required. 

Low Peel Failure Values - Not a OA 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 a 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 lbs/in and 90 lbs/in. 

In the provided test data for the approximately 271 destructives, a maximum of 29 destructives 
had peels with values ofless than 100 lbs/in and a maximum of 14 destructives had peels with 
values of less than 90 lbs/in. The average range of the peel strength for the 245 fusion welds was 
135-166 lbs/in with a low value of 53 lbs/in. The average peel strength for 26 extrusion welds 
was 135.6 lbs/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 ERDF expansion projects and similar projects 
where geomembranes 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 yield strength of the parent material for HDPE) 
- FTB 

Peel Testing - specified required minimum seam peel strength 
(EPA guidance (EP A/600/R-93/182) recommends 65% of specified 
minimum yield strength of the parent material for HDPE) 
- FTB 

Missine Information 

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: All missing information was obtained. All clarifications were addressed. 
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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: DS 18 
through DS24, DS36 through DS38, DS42 through DS45, DS74 through DS76, DSl 11 through 
DSl 16, DS140 through DS145, and DS167 through DSl 72. Out of the approximately 271 total 
destructive tests, this test sample accounted for 71 destructives (including retests) for an 
examination of approximately 26%. 

Required Actions/ Recommendations: No further 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 destructive sample (EP A/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. 
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Golder Construction Services, Inc. 
Quality Assurance and Construction Management 

July 13, 1999 

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

ATTENTION: Mr. Ernest Mokuiki 

RE: SUBCONTRACT NO. 0600X-SC-G00I9 
HANFORD-ERC 
ERDF CELLS 3 & 4 CQA 
RESPONSE TO 

Our ref. : 987-3081 

EPA ERFD Phase II 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) 
expressing concerns that Ms. Pamela Innis of the EPA had concerning the destructive 
test data 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 Bill, 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 Discrepancies/Concerns 

A destructive sample summary table was delivered to Jim Carson's - Bill 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 table is attached. Please forward a copy to Ms. Innis. 

gcsbhill 

GOLDER CONSTRUCTION SERVICES. INC. • 4104-148th AVENUE, N.E. • REDMOND. WASHINGTON 98052 • TELEPHONE: (206) 883-0777 • FAX: (206) 882-5498 



07/13/99 2 987-3081 

Page 3 of 3- Low Peel Failure Values 

Item DS-38: There is no specification for a minimum strength for peel testing. GCS 
performed 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-FTB. The type of failure for each coupon is 
coded and is listed oil 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 Serret 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 inside and outside orientation of 
individual coupons. This provides a more consistent range of values than if the 
orientation is not tracked. 

Item DS-65: The GCS results are based on our testing, we did not received the results 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, 

MSUmsl 

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

Golder Construction Services, Inc. 
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Table 1 
Corrections to Minor Inconsistencies 

DS-5 Operator: GCS - PM, Serrot - WEO 
Written incorrectly on archive sample. GCS seaming shows WEO as the 
operator. 

DS-10 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. 

DS-13 Machine: GCS - 132, Serrot 116 
Serrot seaming field forms show wedge 132 was used. 

DS-15 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 destructive sample location. 

DS-18N18B 
Machine: GCS - 132, Serrot - 153 
Serrot's field forms have 132, perhaps a typo. 

DS-23/23A/23B 
Operator: GCS - WEO, 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. 

DS-32 Operator: GCS - RM, Serrot - MA 
Machine: GCS - 153, Serrot - 133 
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. 

DS-33 Operator: GCS-WEO, Serrot-PM 
Machine: GCS - 132, Serrot - 116 
The seam was split into two sections and two machines were used to weld the 
seam. The Serrot information is correct for the destructive sample location. 

DS-34 GCS marked failure in passing test result block. 
The "F" was transferred from the Passing line to the Failing line. 

DS-35 Seam # : GCS - 41/43, Serrot - 44145 
Operator: GCS - RM, Serrot - PM 
Machine: GCS-153, Serrot-116 
Serrot' s field seaming log shows the same information as GCS 

Golder Construction Services, Inc. 

987-3081 
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Table 1 
Corrections to Minor Inconsistencies 

continued 

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

987-3081 

Serrot's seaming field forms have 47/cap, which is referring to repair number 12P 
PM/68 welded one side of the repair; RM/70 welded the other side. The correct 
information is PM/68. 

DS-59 Seam #: GCS - 10/EXT, Serrot - 1/ EXT 
Serrot's seaming field forms have 10/EXT. 

DS-60 Seam#: GCS -1/EXT, Serrot-65/66 
Serrot' s seaming field forms have 1/EXT. 

DS-61 Seam#: GCS- 65/66, Serrot-66/67 
Serrot' s field forms have 65/66. 

DS-88 Seam #: GCS - 49/28H, Serrot - 49/EXT 
Same location just referenced differently. 

DS-89 Machine#: GCS-2042, Serrot-2045 
GCS mistook the 5 for a 2. The correct welder would be 2045. 

DS-90 Seam #: GCS - 86/87, Serrot - 85/87 
Seam # written incorrectly on archive. GCS seaming log has 85/87. 

DS-93 Machine: GCS -2042, Serrot - 2052 
Serrot's seaming field forms have 2042. 

DS-103 Operator: GCS - PM, Serrot - RM 
Leg of "R" was left off. Operator is RM 

DS-104Machine: GCS-164, Serrot-184 
On archive sample the "8" looks like a "6". The correct machine is 184. 

DS-128 Seam #: GCS - 28/ EXT, Serrot - 29/ EXT 
Seam was written incorrectly on the archive sample. GCS seaming log has 
29/EXT. 

DS-132 Operator: GCS - GM, Serrot - 00 
GM and 00 were using same welder that day. Both had trial seams for the 
machine. 

Golder Construction Services, Inc. 
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Table 1 
Corrections to Minor Inconsistencies 

continued 

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

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

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

DS-168 Seam #: GCS - 88/87, Serrot - 89/87 
GCS seam log has 83/87. Archive sample is faint, "3" was mistaken for an "8". 

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

987-3081 

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 summaries. 

Golder Construction Services, Inc. 
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EPA ERDF Phase II CQC/CQA Audit 
Genmembnnc Seam Destructives 

July 9, 1999 

Pmne!a S. Innis 
EPA ERDF 0>11.sa,:u:tioG Project Mao.aeer 
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DS-5 
DS-10 

DS-13 
DS-15 

DS-l&A/18B 
DS-23/23A/ 
23B 
DS-32 

DS-33 

DS-34 
DS-35 

DS-53 

DS-59 
DS-60 
DS-61 
DS-88 
DS-89 
DS-90 
DS-93 
DS-103 
DS-104 
DS-128 
DS-132 
DS-133 

.DS-149 
DS-162 
DS-168 
DS-182 

Minor Inconsistencies 

. Operator. GCS - PM, Serrot -WEO 
Operator: GCS - R..\J{, Serret - \VEO 
Machine: GCS - 153, Serrot - 116 
Machine: GCS - 132, Se:rrot - 116 
Oper:uor. GCS - w-:EO. Serret - R..\1 
Machine: GCS - 116, Se:rrot - 153 
Machine: GCS - 132, Serret - 153 
Opaato.r: GCS - WEO, Serret - R}...{ 

Machine: GCS - 132, Serret - 153 
Operator. GCS - RM, Sc:rret- MA 
Machine: GCS - 153, Serret- 133 
Operator. GCS - \VEO, Serret - PM 
Machine: GCS - 132, Serret - 116 
GCS marked uilure in passing t~! r~ult block 
Seam#: GCS - 42/43, Serret - ~/45 
Operator: GCS - R.\,f, Sarot - PM 
Machine: GCS - 153, Serret - 116 
Se:un #: GCS - 47/12P, Sc:rrot - 10/EXT 
Operator: GCS - R.\1, Se:rrot - PM 
Maclrine.: GCS - 70, Sc?1Tot - 68 
Seam #: GCS - l 0/EXT, Serroc - 1/EXT 
Seam #: GCS - 1/ECT, Sermt - 65/66 
Se.mi #: GCS - 65/66, Serrot - 66/67 
Seam #: GCS - 49/28H, Se."l'ot - 49/EXT 
Machine: GCS -2042. Serrot - 2045 
Se2m #: GCS - 86/87, Smot - &5/87 
Machine· GCS - 2042. Serret - 2052 
Oper:itor: GCS - PM, Serret - RM 
Machine: GCS -164, Serret- 184 
Seam #: GCS - 28./EXT, Serret - 29/EXT 
Opc:raror: GCS - Gi'¼, Serrot - 00 
Se:a.m. #: GCS - 19/20, Seo:ot - 17/18 
Seam #: GCS - 57/58, Serrot - 56/Si 
Seam#: GCS -74n5, Sc:rrot- 76174 
Scam#: GCS - 88187, Se:rot ~ 89/87 
Operator: GCS - MA. S~t - GM 
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~( f1t-r 

DS--64 

DS-70n1 
DS-77 
DS-78 
DS-80 
DS-82 
DS-&4 
DS-122 

DS-123 

DS-38 

DS-65 

, ' . 

~, ,I 
Jf..is.;,,.._ '-" 

Scam failures on 64, 64A, 64B, 64Bl, 64B2., 64B3; Passing rete.g on 64Al: No d' 
passing retest on 64B 
Failed extrusion welds on SP-49/EXT, No passing tests ..,,.­
Seam failures on 77, 77 A, 77B; No passing retests v---
Se3ID. f:ruurcs on 78 md. 78A; Passing retest on i8B; No passing on 73A ./ 
Seam failures on 80, 80A and 30B; No passing ret~s / 
Se:im failures on 82 and 82A; Passing retest on 82B; No passing retest on 82.'\"' 
s~ failure on 84 and &4B; No 34A destructive run; No passing retest on 84B -
s~ failure on 122, 12~ 122B, 122Bl; Passing retest on 122Al; No passing/ 
retest on 122B 
Seam failure on 123, 123A. 123Al, 123A2, 123A3, 123B, 123B1~ Passing retest 
on 123B2; No passing retest on 123A 

..,...c:,C...--;.. 
.,<;.:,... ,._i.,.:I:' ~,-,__,./ 

~-.,..J ~7: ,T I 

/ Li-.J ..... --
Low P~l Failure V:ilue~ - Not a QA Speclfic::ltion _., · ,:,,. i.;-... (;_1,7 ~) 

GCS outside peel load 101 - 112 #/in; Serret outside·peel 88 - 140 #/in on~ 
46i4i (pull roll information) 
GCS e::arusion peel all < 90, Sarot peel between 79 md 106 

Missing Information 

Asterisk: C") shown on Serrot primary destructive data sheet- Meaning? (-<•1. r-' --h~;. ~ 

No Sarot sample information for DS-l l 4Al 
No GCS data sheet for DS-117 
Pattial copy of GCS data sheet for DS-164 
No Serret sample information for DS 183 

p_1/3 

.._ .<_i.t.c,, ,..,. lh. 
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destructs 

i I I I I ! I 
I ·-

Destructive 1 Date Date I Result I Fusion I Mach. ! Tech ; Seam i History 

Number : Received Completedl I Extrusion I Numben : I 

DS--005 ' 4/22/99 1 4/22/99 1 F I solid wedge 1 70 PM SP -001/EXT !Topped and solid wedge was not used again 

DS--006 4/22/99 1 4/23/99 1 F l solid wedge I 70 WE0 · SP-OO HE.'<T ·Topped and solid wedge was not used ag~in __ .. __ __ 

DS--007 4/26/99 1 4/27/99 1 F Fusion 132 PM SP -0071008 Tracked to passing destruclives OS-007A2. OS -007B1 
DS--007A 4/29/99 1 4/29/99 1 F ------ --- . - ----- - · 
DS--007A1 4/30/99 , 4/30/99 1 F ' · ·- ··---- . ·- - - · · : OS-007A2 4/30/99 1 4/30/99 i p 

I · · - - - -- - - · . . -
DS--007B 4/29/99 1 4/29/99 1 F I : 

OS-007B1 4/30/99 1 4/30/99 1 p I ! i 
DS--018 4128/99 1 4/28/99 1 F I Fusion I 132 ' WE0 : SP-022/023 1Tracked to passing destructives DS-018A. DS-018B2 
OS-018A : 4/30/99 1 4/30/99 1 p ' I ' 
DS--0188 ' 4/30/99 1 4/30/99 1 F : : 

DS--01881 4/30/99 1 4/30/99 1 F : I ! 

DS--01881 ' 5/3/99 1 5/3/99 1 F : ; 

DS-01882 5/3/99 1 5/3/99 1 p : 
DS--020 4/26/99 1 4/27/99 1 F ' solid wedge , 70 GM SP-010/EXT · Topped and solid wedge was not used again 
DS--023 4/28/99 1 4128/99 1 F I Fusion 132 ' WE0 · SP-027/028 Tracked to passing destructives DS-J23A. OS-0238 
DS-023A 4130/99 1 4/30/991 p ' 
DS-0238 4/30/99 1 4130/99 1 p i : 

DS--024 4128/99 1 4/28/99 1 F I Fusion 132 . weo , SP -028/029 Tracked to passing destructives DS--024A 1. 0S--0248 
DS--024A 5/3/99 1 5/3/99 1 F I 

OS--024A1 5/4/99 1 5/4/991 p 

DS-0248 4130/99 1 4130/99 1 p 

DS-034 4/29/99 i 4/29/99 1 F Fusion 11 6 PM SP -0J1/042 Tracked to passing destructives DS-034A, DS-0348 
DS--034A 4/30/99 1 4/30/99 1 p 

DS--0348 4/30/99 · 4/30/99 1 p 

DS--045 5/6/99 1 5/6/991 F Fusion 132 RM SP-053/054 , Tracked to passing destructives OS-045A2. DS-04582 

DS--045A 5/7/99 1 517/99 1 F 

DS--045A1 : 5/10/99 I 5/10/99 1 F 

DS--045A2 5/13/99 i 5/13/99 1 p ' : 

DS--0458 5/7/99 1 5/7/99 1 F : 

DS--04581 5/10/99 1 5/10/99 1 F 

DS--04582 i 5/13/99 1 5/13/99 1 p : ! i 
DS-063 5/10/99 ; 5/10/99 1 F Fusion ' 132 : weo · SP-067/068 !Tracked to passing destructives DS--063A1 , DS-06381 

DS--063A 5/10/99 1 5/10/99 i F : 

DS-063A1 I 5/14/99 1 5i13/99 i p ' ' 
DS--0638 I 5/10/991 5/10/99 1 F I I I 

DS--06381 I 5/18/99 1 5/18/99 ! p I ' I ; I 
DS--064 I 517/99 1 5/7/99 1 F I Fusion I 132 · WE0 , SP-067/068 : Tracked to passing destructives DS-064A, OS-063A 1 

' 
DS--064A ! 5/10/991 5/10/99 1 p I I I : I 
DS--064A1 ! 5/18/99 1 5/18/99 1 p I i : i Tracked out additional for check 

DS--0648 : 5/10/99 1 S/10/99 I F i ! I : 

DS--06481 i 5/18/99 i 5/18/99 1 F I : I : 

DS--06482 I 5/18/99 1 5/18/99 1 F i ; i I 

0S--06483 I 5/19/99 ! 5/18/99 1 F I i i I 
I 

I I 

OS--070 I 5/6/99 1 5/7/99 1 F Extrusion 2052 I GM I SP-049/EXT I Capped, subsequent destructives DS-088, DS-089 

DS--071 I 517/99 1 5/7/99 F I Extrusion I 2052 I GM 
I 

SP-049/EXT I Capped, subsequent destructives DS--088, DS--089 I 

OS-077 I 5/12/99 1 5/12/99 F I Fusion I 137 I RM I SP-0851088 !All seams welded by wedge #137 were topped 

OS--077A 
I 

5/13/99j 5/13/99 F I I I I I 

DS--0778 I 5/17/99 I 5/17/99 F I I I 
DS--078 I 5/12/99 1 5/12/99 F Fusion I 133 I GM I SP-086/088 !Tracked to passing destructive DS--0788, 

0S-078A i 5/13/99 1 5/13/99 F I I I I !All altar seams welded by wedge #133 topped. -
DS--0788 I 5/13/99 1 5/13/99 1 p I I ! I !Wedge not used alter this 

OS-080 I 5/12/99 1 5/12/99 F Fusion 137 i RM I SP-09Ml97 !All seams welded by wedge #137 were topped 

0S--080A 
I 

5/13/991 5/13/99 ! F i I I I I 

OS-0808 I 5/13/99 1 5/13/99 1 F I I I I 
OS--082 I 5/12/99 i 5/12/99 1 F Fusion 59 I 00 I SP-102/103 !Tracked to passing destructive DS-0828, I 

OS--082A I 5117199 j 5/17/99 F I I I I All welding by wedge #59 topped in the alter dirrection 
' 

DS--0828 I 5/13/991 5/14/99 p I I I I 
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destructs 

OS--084 l S/12/99 I 5/12/99 1 F I Fusion ! 137 ; RM ; S P -1041105 jAll seamsweldedbywedge#137 weretopped 

i-:Dc...:S_--0_;8_4_8_---'-I __ 5/_13_i_99_I __ 5_/_14_/9_9_I __ F_.;..l ___ __.;I _____ .;..: ___ -.;.I _ ___________ _______ . 
OS--087 i 5/13/99 1 5/13/99 1 F I Fusion I 121 : MA SP-057/084 I Tracked to passing destructive DS-O~~----- ---

DS-0878 5/14/99 ! 5/14/99 ! P All welding by wedge #121 c.ipped in the after dirrecuon. 

OS--092 _ __ 5_/_19_/9_9_: _ _ 5_1_19_/_9_9_· _ F ___ E_xt_r_us_io_n __ 2_04_2 _ _ o_o __ sP_-_10_31_,_os Tracked to_ passing_ destruct1ves 0S-092A. OS-0928 

OS-092A ______ 5/_1_9/_9_9_1 __ 51_1_9/_9_9_1 __ P ________________________ _ ..... 

OS-0928 5/19/99 1 5/ 19/99 · P .::..;::....:...;...:..c.-------------------------------------- -------- . 
DS-101 5/27/99 1 5/27/99 F Fusion 11 6 PM po .co7/008 Tracked to passing destruc:ives OS-101 A4 . OS- I 01 BI 

DS-101A , S/28/99 I 5/28/99 1 F 

DS-101A1 I 6/1/99 1 6/1 /99 1 F 

DS-101A2 6/2/99 1 6/2/99 : F f-=..:'---;._;_-=--'--------------'-----C------------------------------
DS-101A3 6/3/99 1 6/3/99 ! F 

OS-101 A4 , 6/3/99 1 6/3/99 1 P 1--------------------------------,-------------------- - . .. 
os.1O10 ; s12a199 1 s12a199 , F 

OS- 10181 ' 6/1/99 1 6/1/99 1 P 

OS-111 6/1/99 ! 6/1 /99 1 F ! Fusion 11 6 PM PP-017/018 :Tracked to passing destructives DS-111A5. OS-11185 

DS-111A 1 6/2/99 1 6/2/99 1 F ! 

OS-111A1 6/3/99 1 6/3/99 ! F I 
DS-111A2 6/3/99 1 6/3/99 1 F ! 
DS-111A3 6/4/99 1 6/4/99 1 F I 

0S-111A4 6/4/99 1 6/4/99 1 F 

DS-111A5 617/99 1 517199 ; p I 

0S-1118 6/2/99 • 6/2/99 1 F 

DS-111B1 6/3/99 1 6/3/99 · F 

DS-111B2 6/3/99 · 6/3/99 1 F 

DS-111B3 6/4/99 1 6/4/99 F 

DS-11184 6/4/99 : 6/4/99 ! F ; 

DS-11185 6/7/99 1 6/7/99 1 p 

OS-113 6/1/99 1 6/1 /99 ! F Fusion 11 6 PM ;:>P-019/020 i Tracked to passing destructives DS-11 3A3, DS-i 138 

OS-113A 6/2/99 : 6/2/99 • F l 
DS-113A1 6/3/99 ! 6/3/99 : F ! 
DS-113A2 6/3/99 1 6/3/99 •.tJnt 

DS-113A3 6/4/99 1 6/4/99 ' P I 
DS-1138 6/2/99 1 6/2/99 ' p i 
0S-114 6/1/99 1 6/1/99 1 F ! Fusion 21 I RM 1 PP-020/021 !Tracked to passing destructives OS-114A1 , DS- 1148 

OS-114A 6/2/99 1 6/2/99 ! F I i i 
DS-114A1 6/3/99 1 6/3/99 i P I 
DS-114B 6/2/99 1 6/2/99 1 P I 
DS-122 6/8/99 1 6/8/99 1 F I Fusion I 21 RM ! PP-029/030 I Tracked to passing destructives 0S-122A 1, DS-1 15 

OS-122A 6/9/99 ; 6/9/99 : F I I I 
DS-122A1 6/10/99 i 6/10/99 ' P I 
OS-122B 6/9/99 1 6/9/99 1 F I 
DS-12281 6/10/99 1 6/10/99 1 F i 
OS-123 6/8/99 1 6/8/99 1 F Fusion I 184 I MA PP-030/031 !Tracked to passing destructive DS-1 23B2 . OS-125 

DS-123A 6/9/99 1 6/9/99 1 F j I I 
DS-123A1 6/10/99 1 6/10/99 1 F I I I 
DS-123A2 6/10/99 1 6/10/99 i F I I 
DS-123A3 6/10/99 1 6/10/99 i F I I I I 
DS-123B 6/9/99 1 6/9/99 1 F 

0S-12381 6/10/99 1 6/10/99 1 F I I 
OS-123B2 6/10/99 1 6/10/99 i p I I 
DS-127 6/8/99 1 6/8/99 1 F I Fusion I 21 I RM PP-036/037 !Tracked to passing destructives DS-127A, DS-1278 

0S-127A 6/9/99 1 6/9/99 1 p 

DS-1278 6/9/99 1 6/9/99 1 p 

DS-148 6/10/S9 I 6/10/99 1 F Fusion 196 I RM PP-055/056 Tracked to passing destructives 0S-148A, DS-1488 

OS-148A 6/10/99 1 6/10/99 1 p I 
0S-1488 6/10/99 1 6/10/99 1 P I I I 
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destructs 

DS-181 6/22/991 6/22/99 1 F I E xtrusion 2052 1 GM PP-055/0Sd ' Tracked to passing destructIves DS-181A. DS-1816_1 ___ _ 

DS-181A 6/24/99 1 6/24/99 1 p I 
DS-1818 6/24/99 i 6/24/99 1 F 

I 

' 
----,------------------------ ------- -· 

0S- 18181 6/24/99 1 6/24/99 ! p I 
------------------------------ --- ·-

FAILED WHOLE NUMBER DESTR UCTIVES - --
GM= 5 ' ------------------------ . 
MA= 2 

00= 2 ' 
.PM= 6 I I 
RM= 8 ' i 
WEO= 7 

Page 3 



Scllematic of 

Untested Specimen 

0 11 ec1,on of ln,ria / fl<;!el 

· Ty pes or Brea k 

"'" '-
Bot1om Sheet 

Br e.J k Locus-of-Brea k 
Code Description Classlflcatlona 

AO 

SRK 

SE1 

SE2 

AO-GRK 

Adhesion failu re. 

Break in sheeting. Break 

can be in either top or 

bottom shee t. 

Break al outer cdgo of 
:;earn . Greak can b o 
in either rop o r bo11om 
sheet. 

Breai< a, innflr edge of 

seam through bo:h 
she et s. 

(3 1 ~r.~ in fi rs: seam 
:;. !:,: : sc::~c ~::.!!-lesion 
fa ilu rP. . 8reak c.in be 

in either :he top or 
bot:o::i shf:et. 

Non-FTB 

---
FTB 

FTB 

FTO . 

FTG 

a FTB • Film • Tear Bond NOTT05C:ALE 

Locus-of-break codes for dual hot-wedge seams in scmicrystalline FM L's 
tested for seam strength in shear and peel modes. In cases where the 
Weld A fails in adhesion ·in a peel test. it is recommended that the test 
be stopped, that the specimen be replaced in the testing machine, and 
that Weld B be tested by peeling in the direction opposite to that used 
to Weld A_ 
Reference - FigurP. A-6, NSF International Standard 54-1993. 

TITI.E 

Golder Construction Services, Inc . 

.:uENTIPflOJECT 

JOe NO. 

Al.ENO. DWG. NO. I AEV. NO. 



-

:cl'>+ff\.-.k: ~ 

Umec1..:1 ~p..:trn..n 

.--~ 
~;:;::==== 

~-= 

= 

=~ c:::::::===~=====:::i• 

• FT8 - flm . Tea, 8of"d. 

L o e u • -ot • o , ... 11.. 

C od• 

A0 1 

A02 

AO-""l.D 

SEt 

SE2 

SEJ 

8RK 1 

8RK2 

A0-8RK 

HT 

o, .. .. 
O•c cr lp llon 

f-' a..iiu,e -, .ah..a,C')(\. ~ iwn• 

m.y ai"9() ~n.«14 un,riM 'O"'l-4 

beed and tx._..i. lhro<.Qh IJ'w u,in 

4rtn,d.,(I m..zl...u.i i.n ctw OU'(,e,t v•• 

Steal< lhrouQII a.. till.{. _8,uJu 
lhn><JQh ct-. m.c ta"(;M tmm 

lx•G<S cta.ttic-.Q ci lt'4 ~- ol 
the top~ lo b<•alc.a !!v'ooQh 
the fJI.C cne,..,.,... •dh.,.ion 
fAilo.tt-e ~ .. lt'4 fii,o( and 
uwbonom~ 

St.a: a Mo&1T1 edo4 ln 1he bollom 
&hoNt. ~tn.ayb(4&Kany­
...... Ctom 1he bMdlocJl.e< ., ... 
..:IQ4 lo 11W ouc« ate~ed at•• 
edQ•. (~lo•IM-voniyl, 

8,eal< c seam~., the ICC> 
&l'W• L Sp.om•na may bc"-.ZX any ­

-• fn:,m be6G'O<J1• t at•• ~ 
'-0th• Ou1¥ &/4~4-d •<o~ 

•dQ•. 
Steak c • ..,,, ~ in a.. bonom 

sti..et. (~bl• IO pe•I only). 

a, •• in 11w bo<1om •" .. "OCJ- A 

~• in patemhesu ~"9 lhe 

cod• m..ans "'4 ~n b<oiit• 
in !he bu11..t .,... ( ~1>14 
to sh<ia, only). 

8t•el< in the IOC) atw-.<ot>Q . A 

-a· in p.at•nth.-s•s fo~ 

"'4 cod• m•.ans ttw :s.p4Cim•n 
btok.• ;., ctw butt ,ed uo .a . 

Bt•llk ;., 11'1• b>nom .tw•h"'J 
•h•t s.ome ad~ bffl.J<• 
~ .. the niet and 11'\e bonom 

UW4't. (~ lo peel only) . 

BteM< al th4 edQ• ol th• 
hot ta(j( 1o, ~n1 '""id, 

could no( bot 04bmtl'\~t4d in 
tll(o ho( l~d<. 

b Acceptanc,: of AO-wt.O b<eaks nuy depeod on wt>elr-' 1eS1 values 
~ a mnim.im specific:11ion vaue Vlei no1 on ~ation u a 
FT8 ot non-FTI3 b<eax. 

-- -=-. 
__ ...;.._,, 

Nv n -FTOb 

FTB 

FT0 

FT8 

FTG 

FT0 

No Test 

Locus-of-bre.3k codes for fillet~xtrusion weld seams in semi-crystalline 
FML's tested for seam strength in shear and peel modes. 
Reference - Figure A-4, NSF International Standard 54-1993. 
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File No. : 3.6 (Destructive Tests) 

DESTRUCTJVE TEST OBSERVATJON 
PROJECT No: 987-0381 

US DOE 

CONTRACT TITLE: ERDF Cells 3 & 4 

OWNER: ·---- ------- -- · ------ - -- - --·-· - - - ·· 
LOCATION: HANFORD 600 ARE.'\ . , . 

CONTRACTOR: SERROT sub to Delhur Industries 
- -· · - - - ---- ··-··•· · - ·- .. 

DATE: . ,::- / -0 .'- . . '/ .,._ . 
. .. ".' , ___ -

DESTRUCTIVE SAMPLE NUMBER: :: , .. <· - 1 i - 7 _..;...._ _ _.;_ ___ _ 
SE.'\M NUMBER: : ·--;; 1 /t'.. Y. , --------

SAMPLE LOCATION: ,_; :; :, . /\} ,:·• ~-:\ CC~ 
REPAIR NUMBER: _l-:2 r-1: ___ ;;;._ ___ _ 

SEAMING TECHNICIAN: c -:..---------
SEAMING APPARATUS: ,: ,- Lf -i ____ •'-_'-----'-_._--.......;;;..._ 

SEA_M TYPE (Fus/Ext) : --------

LABORATORY TEST RESULTS 

SHEAR TEST MOOE 

Load 
No. (lbs/inch 

width) 

1 ;,._~_.3 
2 ,00 
3 i ~r 
4 f<;r 
5 /c;-7 

SHEET THICKNESS 
Top: f::C mils 

Bottom: (, , (' mils 

TEST RES UL TS 

Pass: ~ s~ 
Fail: ----

REMARKS -. / . 

LL-< L~P..--x 
I I 

Mode of 
Failure 
Code 

FEK i 
13RK1 
t2-.f-:) K i 

.8 R_CI 
,P,RK I 

INSIDE TRACK PEE!.. 

Load Mode of 
No. (lbs/inch Failure 

width) Code 

1 {-.::.; ::.; ~C3 
2 ( \ '-1 .::..-t:: -~ 
3 19 (":; '-£-.... ,I · 1 
4 I .;l,_ ~ ".:je:_- ~ 

5 fl C. c,- -----::2 )C"_ •,/ 

OUTSIDE TRACK PEEL 
Load Mode of 

No. (lbs/inch 
width) 

1 
2 
3 
4 

5 

ERDFfnn Golder Construction Services Inc. 



File No.: 3.6 (Destructive Tests) _ 

I ______ D_E_S_T_RU_C_T_I_V_E_T_ES_T_O_B_SE_R_V_A_T_IO_N _____ -----4 

PROJECT No: 987-0381 

US DOE 

CONTRACT TITLE: 

OWNER: 
. . 

LOCATION: HANFORD 600 AREA 
CONTRACTOR: SERROT sub to Delhur Industries DATE: 

DESTRUCTIVE SAMPLE NUMBER: g; ~ ~ 
SAM~~~~~:T~~~ ~i~ 1¾:it 

REPAIR NUMBER: __ j.._. __ 5 ___ A _______ _ 
SEAMING TECHNICIAN: -~G_...__fv'1 ___ _ 
SEAMING APPARATUS: __ ...._.I [ ___ V _____ _ 

SEAM TYPE (Fus/Ext): ____ F_u..._z __ _ 

LABORATORY TEST RESULTS 

ERDF Cells 3 & 4 

SHEAR TEST MODE INSIDE TRACK PEEL 

Load Mode of Load Mode of 
No. (lbs/inch Failure No. (lbs/inch Failure 

width) Code width) Cade 

1 .2()0 13R..'f- 1 [5.~ 0€( 
2 .ZQI ,MK 2 .l&5 Sc. I 
3 /Cf 7 8R.K 3 lS'I ~ ( 

4 
~8 BR.~ 4 l (.e_O ~E., ( 

5 t 2..- 8K~ 5 Lc:::9) SE 1 

OUTSIDE TRACK PEEL 

SHEET THICKNESS 

Top: {d) mils 

Bottom: (£0 mils 

TEST RES UL TS 

Pass: Yti5':? 
Fail: ----

No. 

1 
2 
3 
4 

5 

Load 
(lbs/inch 
width) 

/._!._& 
IL5 
Ll..8 
U1 
U7 

REMARKS~ I 
, . / ¥ 7 + ~ LABORATORY TECHNICIAN 
t-----------------

ERDFfrm Golder C-onstruction Services Inc. 

Mode of 
Failure 
Code 

_c.,e l 
5£t 
sc::1 
SEE. l 
..5£( 


