L TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

February 5, 2003
Mr. Tim Tolliver
Hancor Inc.

401 Olive Street
Findlay, OH 45840 Fax: 419-424-8364  E-mail: ttoliver@hancor.com

SUBJECT: PPI-PTPVMC PLANT / PRODUCT AUDIT

Dear Mr. Tolliver:

TRI/Environmental, Inc. (TRI) is pleased to present this report for plant auditing and associated
pipe sample testing of Hancor, Inc. (HANCOR) corrugated polyethylene pipe in accordance with
the Plastic Pipe Institute’s (PPI) Protocol for Third Party Verification of Manufacturer’s
Certification (PTPVMC) based on the AASHTO M294 and MP7 specifications.
BACKGROUND

On January 8, 2003, TRI/Environmental, Inc. (TRI) performed an unannounced plant audit and
secured samples of corrugated polyethylene pipe made by HANCOR.

Plant Location: Findlay (South Plant), OH

Plant Contact: Larry Dunson (419/424-8222)

Pipe Style Sampled/Tested: 12-inch Type SP

The audit and product sampling was performed by TRI personnel. The audit was based on the
HANCOR corporate quality control plan submitted and approved with the initial qualification
phase of the PTPVMC. The pipe sample was tested to validate that it met or exceeded the
requirements established by the AASHTO M294/MP7 standard specifications. The audit findings
and test results are detailed in the following sections.

SUMMARY OF FINDINGS

e Manufacturing operations were generally in compliance with the governing quality control plan.
e Some details of the quality control plan and associated in-plant implementation require
immediate attention, including:
1. Date code found 3 @ 10-ft spacing. Other markings found 2 @ 9°-4”, not coincident with
date codes.
2. Sample was from a very short production run. QA testing was not done on this run.
3. Stiffness/Flattening was done only on the 90° specimen. This should be clarified and
rationalized in the QC Plan.
» The pipe samples passed all specification requirements. Resin samples will be collected at a
future date.
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AUDIT SUMMARY

v Introduction meeting held with plant management.

v/ Pipe material sampled.

v Selected a sample of 12-inch diameter Type SP pipe from () production or (¥")
inventory, witnessed measurements and cutting of specimens for testing, marked
specimens with identification, and staged specimens for shipment to Auditor’s lab.
[« length measured before cutting for shipment = 20°- 2”; marking interval =
10°*]

A Selected pipe identification code: 060402 (*See Finding #1)

x Raw material sampling.

x Selected a sample of resin from () production or () inventory, bag, marked
with identification, and prepared for shipment to Austin lab.

x Selected resin identification code: No PPI resin available. Return & sample later.
.4 Verified that resin is PPI-listed.

v Raw materials documentation.

v Obtained record of resin used on 060402. Resin was assigned lot #: 1009020578

v Obtained vendor certification of compliance to AASHTO M 294 for above lot.

v Obtained test report from verification testing, if available. (Test data available to
production indicates approval from corporate QA lab)

N/A  Example of a rejected resin, if available, including the associated vendor
notification letter. (N/A = not available, controlled by corporate QA lab)

v Pipe materials documentation.

J Obtained production record of pipe made from above resin. Pipe was assigned lot
#: 060402

x Obtained test report(s) from pipe QC and QA testing of above lot. Verify testing
frequency and values satisfy requirements in the table below. (see Finding #2)

e Letter of certification for the selected pipe lot obtained, if available. Obtained a
recent letter of certification.

e Obtained example of nonconforming product, including QC and QA test reports
and documentation of disposition and corrective action.

Test PTPVMC App. 1 Min. testing freq. Actual testing Comments

Suggested Frequencies in QC plan frequency

Workmanship - 2/day 1/ shift

Liner thickness one time per week 1/shift 1 / shift

Min inside diameter one time per week 1/shift 1 / shift

Length one time per day 1/shift 1/ shift

Perforations one time per week 1/shift - Non-perforated
Pipe stiffness three times per week 2/day 1 / shift (90° only) Finding #3
Pipe flattening three times per week 2/day 1 / shift (90° only) Finding #3
Env. stress cracking | once per production run 1 / prod. run - Finding #2
Brittleness three times per week 2/day - Finding #2
Joint integrity once per production run 1 / prod. run - Finding #2
Marking - 2/day 1/ shift
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e QC/QA Lab Facility Review.
v All necessary testing and monitoring equipment is operational, calibrated, and
documented as to condition.
v Copies of test procedures are available to lab personnel. (On computer)
v Lab temperature and humidity is monitored and recorded as required by QC Plan.
A Review Meeting At The End Of Audit With Plant Management.
v Verified That Samples Are Staged For Shipment.

SAMPLE TESTING SUMMARY:

1000 g (Not Available) Resin;
12” Type SP Corrugate Polyethylene Pipe;
Specification:. AASHTO M 294-01/MP-7;
Pipe Conditioning: Not less than 24 hours at 23°C + 2°C (73°F)

SECTION 6.1 BASIC MATERIALS - RESIN

Specifications: ASTM D 3350-00; Minimum cell class 335400C; Density: 0.945 - 0.955
g/em’; Melt Index: 0.15 to 0.40 g/10 min.; Carbon Black Content: 2%
minimum / 5% maximum; SP-NCTL: 15%/24 hours; [Note: Compounds
that have a higher cell classification in one or more properties with the
exception of density are acceptable provided requirements are met.]

PPI Listed Resin? _yes _no (Resin 8, Blend A)
Test Results:
Density Melt Flexural Tensile SP-NCTL Thermal
Property |7y | Imdex Modulus | o oth (psi) | (hrs) | Stability (°C)
& (/10 min) (psi) sl P Y

TRI Test
Result
TRI Cell
Classificatio - -
n
AASHTO
M294 Req’t 3 3 5 4 > 24 220

Carbon Black Content Of Pipe (%) =2.69%
Conclusion: Specifications were met. Resin to be sampled at a later date.
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SECTION 7.1 WORKMANSHIP

Specification: Free of foreign inclusions and visible defects. The inner liner shall be
fused to the outer corrugated wall at all internal corrugation crests.

Test Results: SAMPLE NO. RESULTS (Pass/Fail)
All Pass

Conclusions:  Specifications were met.
SECTION 7.2 PIPE DIMENSIONS
Section 7.2.2 Wall Thickness

Specification: The minimum inner wall thickness requirement is 1.8 mm (0.070”).
Not applicable to Type C pipe. (Average of 8§ measurements)

Test Results: INNER WALL THICK., mm (in) | OUTER WALL THICK., mm
(in)

3.73 (0.147)

Conclusion:  Specification was met.
Section 7.2.3 Inside Diameter

Specification: Nominal inside diameter shall not exceed 4.5% oversize or 1.5%
undersize and not more than 30 mm oversize. (Avg of 16 measurements)

Test Results: INSIDE DIAMETER , mm (in) % Oversize / Undersize
303 (11.95) +1.0%

Conclusion:  Specifications were met.
Section 7.2.4 Length

Specification: The length must be at least 99% of the stated length of 20 ft.

Test Results: LENGTH, m (ft) >99% of Stated Length (Pass/Fail)
6.15 (20.17) Pass

Conclusion:  Specifications were met.
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SECTION 7.3 PERFORATION: (NOT PERFORATED)

Specification: Perforations shall be placed in external valleys and uniformly spaced
along pipe length and circumference. Circular perforations shall be a
minimum of 5 mm (0.197”") and shall not exceed 10 mm (0.394”) in
diameter. The minimum water inlet area shall be 30 cm?/m (1.42 sq.
in./ft.).

Test Results: Perf placement in external valleys and uniformly spaced? __ yes

no

WATER INLET AREA, cm”*/m (sq. in./ft)
N/A

DIAMETER, mm (in.)
N/A

Conclusion:  Specifications were met.

SECTION 7.4 PIPE STIFFNESS

Specification: The min. pipe stiffness requirement at 5% deflection is 345 kPa (50 psi).

Test Results: SAMPLE NO. | ORIENTATION | PIPE STIFFNESS kPa (psi)
1 Seam Horizontal 395 (57.3)
2 45° 414 (60.0)
3 90° 409 (59.4)
Conclusion: Specification was met.

SECTION 7.5 PIPE FLATTENING

Specification: There shall be no evidence of buckling, cracking, splitting, or
delamination when the vertical inside diameter is reduced by 20%.

Test Results: SAMPLE NO. RESULTS (Pass/Fail)
1 Pass
2 Pass
3 Pass
Conclusion:  Specification was met.
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SECTION 7.6 ENVIRONMENTAL STRESS CRACKING
Specification: There shall be no cracking of the pipe.
Test Results: SAMPLE NO. 1 2 3
RESULTS (Pass/Fail) Pass Pass Pass

Conclusion: Specification was met.
SECTION 7.7 BRITTLENESS

Specification: The pipe specimens shall not crack or split. Five non-failures out of six
impacts will be acceptable.

Test Results: IMPACT NO. 1 2 3 4 5 6
RESULTS (Pass/Fail) | Pass | Pass | Pass | Pass | Pass | Pass

Conclusion:  Specification was met.
SECTION 7.8 FITTING REQUIREMENTS
Specification: Pipe connections shall not separate to create a gap exceeding 5 mm (0.2”)

when measured between the bell and spigot portions of pipe. Fittings
shall not crack or delaminate.

Test Results: SAMPLE NO. RESULTS (Pass/Fail)
1 Pass

Conclusion:  Specifications were met.
SECTION 11 MARKING
Specification: Pipe shall be marked at intervals of no more than 3.5 m with

manufacturer’s name or trademark, nominal size, AASHTO M294, and
plant and date of manufacture or appropriate code.

Test Results: 060402 C
Hancor 12” (300mm) AASHTO M294
Made in the USA
Conclusion:  Specification was not met. Date code and other markings don’t coincide.
(See Finding #1)
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All tests were conducted by TRI personnel.
CONCLUSION

HANCOR has voluntarily submitted to the random independent plant audit, including product
sampling and testing, described herein and been found to be generally in compliance with the
requirements established by AASHTO M294 / MP7 specifications under the PPI-PTPVMC,
except as noted under the Summary of Findings section. HANCOR has seven (7) days to
provide a written course of action to address the findings of this audit. If the proposed remedies
are approved, HANCOR will be authorized to continue to use the PPI-PTPVMC “Program
Mark”, subject to on-going annual auditing and testing under the PTPVMC.

If you have any questions or require any additional information, please do not hesitate to call.
Sincerely,

C. Joel Sprague, PTPVMC Administrator
TRI/Environmental, Inc.

864/242-2220

fax 242-3107

cjoelsprague@cs.com

cc: Sam Allen, Vice President, TRI/Environmental, Inc.
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A Texas Research International Company

February 5, 2003 (Reissued June 4, 2004)

Mr. Tim Tolliver

Hancor Inc.

401 Olive Street

Findlay, OH 45840 Fax: 419-424-8364  E-mail: ttoliver@hancor.com

SUBJECT: PPI-PTPVMC PLANT / PRODUCT AUDIT

Dear Mr. Tolliver:

TRI/Environmental, Inc. (TRI) is pleased to present this report for plant auditing and associated
pipe sample testing of Hancor, Inc. (HANCOR) corrugated polyethylene pipe in accordance with
the Plastic Pipe Institute’s (PPI) Protocol for Third Party Verification of Manufacturer’s
Certification (PTPVMC) based on the AASHTO M294 and MP7 specifications.
BACKGROUND

On January 8, 2003, TRI/Environmental, Inc. (TRI) performed an unannounced plant audit and
secured samples of corrugated polyethylene pipe made by HANCOR. Additionally, on May 4,

2004 the plant was revisited to collect a resin sample for independent testing.

Plant Location: Findlay (South Plant), OH

Plant Contact: Larry Dunson (419/424-8222)

Pipe Style Sampled/Tested: 12-inch Type SP

The audit and product sampling was performed by TRI personnel. The audit was based on the
HANCOR corporate quality control plan submitted and approved with the initial qualification
phase of the PTPVMC. The pipe sample was tested to validate that it met or exceeded the
requirements established by the AASHTO M294/MP7 standard specifications. The audit findings
and test results are detailed in the following sections.

SUMMARY OF FINDINGS

* Manufacturing operations were generally in compliance with the governing quality control plan.

e Some details of the quality control plan and associated in-plant implementation required
immediate attention and have been resolved.

* The pipe and resin samples passed all specification requirements.
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« AUDIT SUMMARY

\Y4 Introduction meeting held with plant management.
\Y4 Pipe material sampled.

\Y4 Selected a sample of 12-inch diameter Type SP pipe from () production or (V)
inventory, witnessed measurements and cutting of specimens for testing, marked
specimens with identification, and staged specimens for shipment to Auditor’s lab.
[V length = 20’- 2”; marking interval = 10’]

\Y4 Selected pipe identification code: 060402

\Y4 Raw material sampling.

Vv Selected a sample of resin from (V) production or (_ ) inventory, bag, marked
with identification, and prepared for shipment to Austin lab.

V Selected resin identification code: Resin 8, Blend A, lot # 1009040364.

V Verified that resin is PPI-listed.
VvV Raw materials documentation.

\Y4 Obtained record of resin used on 060402. Resin was assigned lot #: 1009020578

Vv Obtained vendor certification of compliance to AASHTO M 294 for above lot.

Vv Obtained test report from verification testing, if available. (Test data available to
production indicates approval from corporate QA lab)

N/A  Example of a rejected resin, if available, including the associated vendor
notification letter. (N/A = not available, controlled by corporate QA lab)

\Y4 Pipe materials documentation.

\Y4 Obtained production record of pipe made from above resin. Pipe was assigned lot
#: 060402

Vv Obtained test report(s) from pipe QC and QA testing of above lot. Verify testing
frequency and values satisfy requirements in the table below. (see Finding #2)

\Y4 Letter of certification for the selected pipe lot obtained, if available. Obtained a
recent letter of certification.

N/A  Obtained example of nonconforming product, including QC and QA test reports
and documentation of disposition and corrective action.

Test PTPVMC App. 1 Min. testing freq. Actual testing Comments

Suggested Frequencies in QC plan frequency
Workmanship - 2/day 1/ shift
Liner thickness one time per week 1/shift 1/ shift
Min inside diameter one time per week 1/shift 1/ shift
Length one time per day 1/shift 1 / shift
Perforations one time per week 1/shift -
Pipe stiffness three times per week 2/day 2/day
Pipe flattening three times per week 2/day 2/day
Env. stress cracking | once per production run 1 / prod. run 1 / prod. run
Brittleness three times per week 2/day 2/day
Joint integrity once per production run 1 / prod. run 1/ prod. run
Marking - 2/day 1 / shift
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\Y4 QC/QA Lab Facility Review.

\Y4 All necessary testing and monitoring equipment is operational, calibrated, and

documented as to condition.

Vv Copies of test procedures are available to lab personnel. (On computer)

\Y4 Lab temperature and humidity is monitored and recorded as required by QC Plan.
Vv Review Meeting At The End Of Audit With Plant Management.
\Y4 Verified That Samples Are Staged For Shipment.

SAMPLE TESTING SUMMARY:

1000 g Resin 8, Blend A Resin;
12” Type SP Corrugate Polyethylene Pipe;
Specification: AASHTO M 294-01/MP-7;
Pipe Conditioning: Not less than 24 hours at 23°C + 2°C (73°F)

SECTION 6.1 BASIC MATERIALS - RESIN

Specifications: ASTM D 3350-00; Minimum cell class 335400C; Density: 0.945 - 0.955
g/em’; Melt Index:  0.15 to 0.40 g/10 min.; Carbon Black Content: 2%
minimum / 5% maximum; SP-NCTL: 15%/24 hours; [Note: Compounds
that have a higher cell classification in one or more properties with the
exception of density are acceptable provided requirements are met.]

PPI Listed Resin? Vyes no (Resin &, Blend A)

Test Results:
Density Melt Flexural Tensile SP-NCTL Thermal
Property 1" g)ocy | Index Modulus | ¢ ooth (psi) | (hrs) | Stability (°C)

& (/10 min) (psi) gt (b Y
TRI Test 0.949 | 0.294 134,580 3489 58.1 241.0
Result
TRI Cell
Classification 3 3 5 4 ) )
AASHTO
V204 Rext 3 3 5 4 > 24 220

Carbon Black Content Of Pipe (%) =2.69%

Conclusion: Specifications were met.
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SECTION 7.1 WORKMANSHIP

Specification: Free of foreign inclusions and visible defects. The inner liner shall be
fused to the outer corrugated wall at all internal corrugation crests.

Test Results: SAMPLE NO. RESULTS (Pass/Fail)
All Pass

Conclusions:  Specifications were met.
SECTION 7.2 PIPE DIMENSIONS
Section 7.2.2 Wall Thickness

Specification: The minimum inner wall thickness requirement is 1.8 mm (0.070”).
Not applicable to Type C pipe. (Average of 8 measurements)

Test Results: INNER WALL THICK., mm (in) OUTER WALL THICK., mm

(in)

3.73 (0.147)

Conclusion:  Specification was met.
Section 7.2.3 Inside Diameter

Specification: Nominal inside diameter shall not exceed 4.5% oversize or 1.5%
undersize and not more than 30 mm oversize. (Avg of 16 measurements)

Test Results: INSIDE DIAMETER , mm (in) % Oversize / Undersize
303 (11.95) +1.0%

Conclusion:  Specifications were met.
Section 7.2.4 Length

Specification: The length must be at least 99% of the stated length of 20 ft.

Test Results: LENGTH, m (ft) >99% of Stated Length (Pass/Fail)
6.15 (20.17) Pass

Conclusion:  Specifications were met.
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SECTION 7.3 PERFORATION: (NOT PERFORATED)

Specification: Perforations shall be placed in external valleys and uniformly spaced
along pipe length and circumference. Circular perforations shall be a
minimum of 5 mm (0.197”") and shall not exceed 10 mm (0.394”) in
diameter. The minimum water inlet area shall be 30 cm*/m (1.42 sq.

in/ft.).

Test Results: Perf placement in external valleys and uniformly spaced? __ yes no

WATER INLET AREA, cm”/m (sq. in./ft)
N/A

DIAMETER, mm (in.)
N/A

Conclusion:  Specifications were met.

SECTION 7.4 PIPE STIFFNESS

Specification: The min. pipe stiffness requirement at 5% deflection is 345 kPa (50 psi).

Test Results: SAMPLE NO. | ORIENTATION | PIPE STIFFNESS kPa (psi)
1 Seam Horizontal 395 (57.3)
2 45° 414 (60.0)
3 90° 409 (59.4)

Conclusion:

Specification was met.

SECTION 7.5 PIPE FLATTENING

Specification: There shall be no evidence of buckling, cracking, splitting, or

Test Results: SAMPLE NO. RESULTS (Pass/Fail)
1 Pass
2 Pass
3 Pass

Conclusion:

delamination when the vertical inside diameter is reduced by 20%.

Specification was met.
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SECTION 7.6 ENVIRONMENTAL STRESS CRACKING
Specification: There shall be no cracking of the pipe.
Test Results: SAMPLE NO. 1 2 3
RESULTS (Pass/Fail) Pass Pass Pass
Conclusion: Specification was met.
SECTION 7.7 BRITTLENESS

Specification: The pipe specimens shall not crack or split. Five non-failures out of six
impacts will be acceptable.

Test Results: IMPACT NO. 1 2 3 4 5 6
RESULTS (Pass/Fail) | Pass | Pass | Pass | Pass | Pass | Pass

Conclusion:  Specification was met.
SECTION 7.8 FITTING REQUIREMENTS

Specification: Pipe connections shall not separate to create a gap exceeding 5 mm (0.2”)
when measured between the bell and spigot portions of pipe. Fittings
shall not crack or delaminate.

Test Results: SAMPLE NO. RESULTS (Pass/Fail)
1 Pass

Conclusion:  Specifications were met.
SECTION 11 MARKING

Specification: Pipe shall be marked at intervals of no more than 3.5 m with
manufacturer’s name or trademark, nominal size, AASHTO M294, and
plant and date of manufacture or appropriate code.

Test Results: 060402 C
Hancor 12” (300mm) AASHTO M294
Made in the USA

Conclusion:  Specification was not met.
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All tests were conducted by TRI personnel.
CONCLUSION

HANCOR has voluntarily submitted to the random independent plant audit, including product
sampling and testing, described herein. Any noncompliances have been resolved and, thus,
Hancor has been found to be generally in compliance with the requirements established by
AASHTO M294 / MP7 specifications under the PPI-PTPVMC.. HANCOR is authorized to
continue to use the PPI-PTPVMC “Program Mark”, subject to on-going annual auditing and
testing under the PTPVMC.

If you have any questions or require any additional information, please do not hesitate to call.

Sincerely,

i

C. Joel Sprague, PTPVMC Administrator
TRI/Environmental, Inc.

864/242-2220

fax 242-3107

cjoelsprague@cs.com

cc: Sam Allen, Vice President, TRI/Environmental, Inc.
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AUDIT SUMMARY

o Introduction meeting held with plant management.
o Pipe material sampled.

O Selected a sample of 15-inch diameter Type pipe from (__) production or ({1)
inventory, witnessed measurements and cutting of specimens for testing, marked
specimens with identification, and staged specimens for shipment to Auditor’s
lab.

[ length measured before cutting for shipment = 20'- 3”; marking interval = 5']

O Selected pipe identification code: 081102

o Raw material sampling.

o Selected a sample of resin from (O ) production or (__) inventory, bag, marked
with identification, and prepared for shipment to Austin lab.

o Selected resin identification code: Resin 8, Blend A
o Verified that resin is PPI-listed.

O Raw materials documentation.

o Obtained record of resin used on 081102. Resin was assigned lot #: 1007020251

o Obtained vendor certification of complianceto AASHTO M 294 for above lot.

N/A  Obtained test report from verification testing, if available. (Fully rely on COA)

N/A exampleof aregected resin, if available, including the associated vendor
notification letter. (N/A = not available, no failureson record in last __ mos.)

O Pipe materials documentation.

o Obtained production record of pipe made from above resin. Pipe was assigned ot
#. 081102

o Obtained test report(s) from pipe QC and QA testing of above lot. Verify testing
frequency and values satisfy requirementsin the table below.

o Letter of certification for the selected pipe lot obtained, if available. Obtained a
recent letter of certification.

N/A  Obtained example of nonconforming product, including QC and QA test reports
and documentation of disposition and corrective action.

Test PTPVMC App. 1 Min. testing freq. Actual testing Comments

Suggested Freguencies in QC plan frequency

Workmanship - 2/day 1/ shift

Liner thickness one time per week 1/shift 1/ shift

Mininside diameter one time per week 1/shift 1/ shift

Length one time per day 1/shift 1/ shift

Perforations one time per week 1/shift 1/ shift Finding #3
Pipe stiffness three times per week 2/day 1/ shift Finding #2
Pipe flattening three times per week 2/day 1/ shift

Env. stress cracking | once per production run 1/ prod. run 1/ prod. run

Brittleness three times per week 2/day 1/ shift

Joint integrity once per production run 1/ prod. run 1/ prod. run

Marking - 2/day 1/ shift
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