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GIBBS & OLSON, INC.

ENGINEEAS PFPLANNERS SURVEYDORS

May 15, 1990

Mr. Mike Rundlett

Regional Manager

Washington Department of Ecology
7272 Cleanwater Lane (LU-11)
Olympia, WA 98504

Subject: Closure Certification for the Former Waste Management Areas
International Paper Facility - Longview, Washington

Dear Mr. Rundlett:

I, John A. Duncan, a Registered Professional Engineer and Registered Professional
Land Surveyor in the State of Washington, certify that I, or my representative,
reviewed the following closure activities performed at the former waste
management impoundments at the International Paper Facility in Longview,
Washington. These activities included the installation of all fill materials,
the placement of the High Density Polyethylene (HDPE) 1iner, the seeding of the
entire site, and the erection of a perimeter fence.

I certify that these activities were performed in accordance with the "Closure
Plan and Post-Closure Plan for the Treated Wood Products Plant, Longview,
Washington™ (Closure Plan). This Closure Plan was submitied to the Washington
State Department of Ecology and the U.S. Environmental Protection Agency Region

X, by International Paper on July 16, 1986, and was subsequently approved by your
agency.

Minor field changes modifying the Closure Plan specification and procedures were
approved in the field by me in consideration of health and safe work practices.
The modified procedures were the equivalent of those presented in the Closure
Plan. These minor deviations are explained in my letters, as documented in the
attached report. Documentation supporting that the closure activities were per-
formed in accordance with the Closure Plan is presented in the attached report.

Sincerely,

GIBBS & OLSON, INC.

Al.":’

bbs & O0lson, Inc.
Registered Professional Engineer
Registered Professional Land Surveyor
Date: May 15, 1990

Attachment
JD/sv
File: 375.13

1405 17TH AVENUE, SUITE 200 ¢ P.O. BOX 400 ¢ LONGVIEW, WA 2BE632 » (208]14=25-0991



GIBBS & OLSON, INC.

ENGINEEAS PLANNERS SURVEYDRS

INTERNATIONAL PAPER COMPANY
TREATED WOOD PRODUCTS IMPOUNDMENT CLOSURE PLAN CERTIFICATION
AT
INTERNATIONAL PAPER COMPANY FACILITY
LONGVIEW, WASHINGTON

I, JOHN A. DUNCAN, a Registered Professional Engineer and
Registered Professional Land Surveyor in the State of Washington,
certify that I, or my representative, reviewed the installation of
all fill materials, the placement of the High Density Polyethylene
(HDPE) Liner, the seeding of the entire site, and the erection of
a perimeter fence.

211 installations conformed with the Closure Plan and Post-Closure
Plan for Dangerous Waste Impoundments, as submitted to Washington
State Department of Ecology and the U.S. Environmental Protection
Agency Region X, by International Paper Company on July 16, 1986,
and as documented in the attached report.

GIBBS & OLSON, INC.

By a¢‘le /EQWW—\

ohn A. Duncan, P.E., L.S.
Gibbs & Olson, Inc.

Date: M‘;“Z 15, /290

Attachment

1405 17TH AVENUE, SUITE 30DC & P.O. BOX 40D « LONGVIEW, WA SEB32 & (2081 425-089391
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1. IRTRODUCTION

This report describes the closure activities conducted at
the former waste management areas at the International Paper
facility in Longview, Washington. This report alsoc provides the
Certification of Closure for these waste mnanagement areas as
required by 40 CFR 265.115. Documentation supporting the cer-
tification, consisting of letters, laboratory and field test
results, and photographs are included in this report. The closure
of the waste management areas was conducted in accordance with
the "Closure Plan and Post-Closure Plan for the Treated Wood
Products Plant, Longview, Washington"” (Closure Plan). This
Closure Plan was prepared by International Paper and is dated
July 16, 1986. The Washington Department of Ecoclogy dgranted
tentative approval of the Closure plan on June 18, 1986. Revi-
sions to the plan were made by International Paper on October 3,
1896. The plan was fully approved by the WDCE on April 14, 1987.
Closure procedures are presented in Appendix A.

A map of the Longview closure construction area is shown in

Figure 1.1. The locations of the former waste management areas
are shown on this Figure as ponds #1 and #2.

810352: 5-11-90 -1-
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CLOSURE CERTIFICATION LONGVIEW, WA

2. PRE-CLOSURE ACTIVITIES

Prior to closure of the former waste management areas, a
nunber of pre-closure activities were conducted. These activities
consisted of the following:

o waste inventory reduction,
o] impoundment backfill after inventory reduction,

o removal of underground piping in the closure construction
area, and

o] replacement of wells LL-02.05 and LL-02.32 and the wvertical
' extension of wells LIL-02.17 and LL-02.64.

The pre-closure activities are discussed in the following sec-
tions.

2.1 Waste Inventory Reduction

Excavation and removal of all EPA hazardous and WDOE dan-
gerous wastes (hazardous and dangerous wastes) from the waste
management areas was conducted in May, 1985. These wastes were
disposed of in the Chem Security Systems, Inc. (CSSI) TSD
facility near Arlington, Oregon. This was accomplished as part of
a 1985 site waste inventory reduction program conducted for the
entire facility. '

The wastes were excavated using standard excavation equip-
ment (i.e., backhoe, front-end loader, bulldozer) and transported
by trucks to the CSSI TSD facility for dispesal. The wastes were
transported by Crosby and Overton, Inc. Photographs of the equip-
ment and the excavation process are included as Photographs 1
through 5 in Appendix B.

Appendix C contains the uniform hazardous waste manifest
forms documenting the transport of the wastes to the CSS8T
facility. The manifest forms indicate a total of 1056.8 cubic
yards of hazardous waste solids (KOOl sludges containing creosote
and pentachlorophenol) were removed from the waste management
areas. The forms document the waste removal from the waste
management areas as occurring between May 2 and May 10, 1985.

Soil samples were obtained from the waste management im-
poundments after the 1985 waste removal. A total of five samples
were submitted to the University Hygienic Laboratory for analyses
for pentachlorophenol and creosote constituents. The concentra-
tions of the constituents present in the soil ranged from below

810352: 5-11-90 -3-
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detection 1limits to 312 milligrams per kilecgrams (mg/kg). The
test results confirmed that all extremely hazardous wastes were
removed from the waste management areas. The test results are
presented in Appendix C.

The need for an eguipment decontamination station, such as
the station presented in the Closure Plan, was eliminated during
field operations. All hazardous liquid was pumped from the im-
poundments prior to the excavation. The excavation was then
performed with only one backhoe within the impoundments. The
backhoe loaded haul trucks which were not allowed to enter the
impoundments. The trucks drove over large plastic sheets.
Drainage from the plastic sheets was directed back to the im-
poundments, where it was solidified with lime. This material was
later excavated and taken to the CSSI TSD facility for disposal.
The plastic sheets also were taken to the CSSI TSD facility for
disposal. The backhoe was cleaned at the equipment station. Waste
water and soil from the cleaning were collected and taken to the

CSSI TSD facility.

2.2 Impoundment Backfill

The second pre-closure activity involved the backfilling of
the impoundments after the 1985 inventory reduction. In October
1986, the two waste management area impoundments were backfilled.
After the inventory reduction waste excavation, the first im-
poundment ranged in depth from 1 ft. to over 8 ft. This impound-
ment was backfilled with a gray, fine to medium sand which was
compacted to at least 95 percent of the material’s Standarxd
Proctor Dry Density (ASTM D-698). The second impoundment was
about 5 ft. deep after excavation and also was backfilled with
the gray, fine to medium sand. The backfill in impoundment 2 also
was compacted to greater than 95 percent of its Standard Proctor
Dry Density.

International Paper contracted Gibbs and Olson, an independ-
ent registered professional engineering firm, to supervise the
impoundment backfill, as shown by the attached letter from Inter-
national Paper to Gibbs and Olson, dated August 20, 1986. This
letter also is included in Appendix D. '

The backfilling and compaction operation were observed by a
representative of L. R. Squier Associates, Inc., a geotechnical
engineer, and by Mr. Neil Alongi of Gibbs and Olson, Inc. The
backfilling and compaction observations and test results are
discussed in a letter from Mr. Olson of L. R. Sguier to Mr.
Alongi. This letter of documentation is included in Appendix D.
The L. R. Squier letter was provided to James L. Grant and As-
sociates by Mr. John Duncan of Gibbs and Olson. Mr. Duncan sum-
marized the 1986 backfill operations in a cover letter and

810352: 5-11-80 -3-



CLOSURE CERTIFICATION LONGVIEW, WA

referenced several photographs dJocumenting the backfill work.
Several of these photographs are included in Photographs 6
through 10 in Appendix B.

2.3 Piping Removal

Piping which transferred hazardous materials was removed
from the closure construction area by International Paper as a
pre-closure activity. The piping was removed during the waste
inventory reduction excavation process. The removed piping was
cleaned and then shipped for disposal to the CSSI TSD facility in
Arlington, Oregon. The fire line and thé natural gas line did not
transfer hazardous materials and where therefore capped and left
in place. No active pipes were left in place. The piping loca-
tions are shown on the closure construction area map in Figure
1.1.

The removal and cleaning of the piping was verified by the
WDOE during the Dangerous Waste (DW) Compliance Evaluation In-
spection on August 21, 1%86.

2.4 Monitoring Well Replacement and Extension

Monitoring wells of cluster group 2, including LU-02.05, LL-~
02.17, LL-02.32 and LL-02.64 are located within the waste manage-
ment areas. To accommodate the proposed cover thickness, the
above ground portion of wells LL-02.17 and LL-02.64 were extended
by about 2 feet. Because of guestionable well completion details,
International Paper chose to abandon and replace wells LU-02.05
and 1I~02.32 at the same time. The datum elevations of the re-
placement wells were set about 2 feet higher than the original
wells.

The well abandonment, replacement well installation and
existing well extensions were performed by James L. Grant and
Associates, Inc. (JLGA) between September 12 and 14, 1989.

The wells were abandoned in accordance with State statute
WAC 173-160-415 "aAbandonment of Wells". Abandonment was ac-
complished by pulling the inner casing and well screen, augering
to the termination depth of the borings with larger diameter
augers to remove remaining casing and annular seal, and backfill-
ing the borings with a high-sclids bentonite grout. Well abandon-
ment forms were submitted to the Washington Department of Ecology
by Kring Drilling Company, Inc.

The surface casings at wells LL-02.17 and LL-02.64 were
extended by:

810352: 5-11-90 -4-



CLOSURE CERTIFICATION ‘ LONGVIEW, WA

o] filling the annular space between the PVC well casing and
steel protective casing with sand, :

o cutting the hinged, locking cover off,

o} attaching additional PVC via a slip coupling secured with
small, stainless steel screws, and

o welding an additional length of protective casing to cover
the extended PVC well casing.

The replacement wells were drilled adjacent to the abandoned
original wells. Each well was installed according to WDOE proce-
dures. A 3-foot long slotted screen was installed in well LIL-
02.05. A 10-foot long slotted screen was installed in well LL-
02.32. The annular seal at each wells consists of a silica sand
pack, a sodium bentonite pellet seal, and a portland
cement/sodium bentonite pellet seal. The replacement wells were
installed to the same depth as the original wells.

The well abandonment and replacement well installation was
discussed in the "Fourth Quarter and 1989 Annual Report, Ground-
Water OQuality Assessment Program" prepared by JLGA and dated
February 22, 1990. This report was previously submitted to the
WDOE. The "Resource Protection Well Reports" were submitted to
the State by Kring Drilling Company, Inc., the drilling sub-
contractor for the well replacement and abandonment. Monitoring
well records for the replacement wells LL-02.05R and LIL~-02.32R
are included in Appendix E.

810352:  5-11-90 -5=



CLOSURE CERTIFICATION TONGVIEW, WA

3. CLOSURE ACTIVITIES

Closure of the waste management areas began in October, 1989
and was completed in March, 1990. Closure activities consisted of
the following:

o construction of an engineered cover consisting of native
soils, volcanic ash, high density polyethylene, and topsoil;

o grading of all areas in accordance with the engineered cover
and site drainage system;

o construction of a waste management area perimeter security
fence;

o seeding of the waste management area; and

o performance of engineering, procurement, and construction
monitoring activities and certification of closure to verify
closure implementation in accordance with closure plans and
specifications.

The closure steps are discussed in detail in the following
sections of this Closure Certification Report.

Because some dangerous waste constituents remained in the
impoundment subsoils after the inventery reduction, International
Paper closed the waste management areas in accordance with
regulation 40 CFR Subpart G and 265.310. The residual waste
constituents remaining in the impoundments are in the subsoils.
These soils were stabilized to a bearing capacity sufficient to
support the final engineered cover as indicated by the compaction
efforts and test results discussed in the L. R. Squier letter of
1986. This letter is included in Appendix E.

International Paper contracted Gibbs and Olson, Inc. of
Longview, Washington, to supervise and certify the closure ac-
tivities. Gibbs and Olson is a registered professional engineer-
ing firm. International Paper contracted Gundle Lining Systems,
Inc. of Houston, Texas to supply and install the polyethylene
component of the closure cover. Local contractors performed the
remaining closure activities. :

3.1 Cover Installation

The engineered cover installed at the Longview facility was
designed to comply with the requirements for the closure of
surface impoundments as reguired by WAC 173-303-650(6) (a) (ii).

810352: 5-11-950 -6~



CLOSURE CERTIFICATION ‘ LONGVIEW, WA

The engineered cover has as its primary component a 40-mil thick
High-Density Polyethylene (HDPE) barrier. The HDPE will function
to eliminate percolation of precipitation through the closed
impoundments. During installation, the HDPE was keyed into the
upper silt layer located in the facility's subsurface soils. The
silt layer was identified in the field by changes in the color
and properties of the soils and was found at depths about 4 to 10
feet below the surface. By keying the liner inte the silt layer,
migration of the remaining dangerous waste constituents within
the waste management area will be minimized.

The characteristics of the cover for the waste management
areas were described in the Closure Plan in response to regula-
tion 40 CFR 265.310(c){5)). In general, the cover consists of a
40 mil high density polyethylene (HDPE) sheet covered by six
inches of sand for drainage and two feet of native topsoil to
support the growth of native grasses.

The engineered cover was constructed by placement of the
following components over the waste management area encompassing
impoundments 1 and 2 and the intervening area between the ponds.

o Native soil or volcanic ash fill and 'a 3-inch volcanic ash
layer for the cover subgrade.

o 40 - mil high-density polyethylene
o 6 inch layer of sand for drainage

o 2 foot layer of native topsoil

The cover components were installed between October, 1989
and January, 1990. A map showing the engineered cover extent and
the cover details is presented as Figure 3.1.

The following list describes the adherence to the cover and
HDPE specifications during the closure proceedings and references
the certification documentation pertaining to each specification.
The HDPE engineering specifications are included in Appendix F,
Item 1. The documentation referenced is included as Items 2 to 14
in Appendix F. Photographs 11 through 30 in Appendix B document
the cover installation.

810352: 5-11-90 =-7-



CLOSURE CERTIFICATION LONGVIEW, WA

ADHERENCE TO HDPE LINER SPECIFICATIONS

I.

No documentation required.

II. Site Preparation

IIT.

General

A.l. to A.4.
No documentation regquired.
AlS5.

Certification letter, signed by Mr. David Herreth of Gundle,
is presented in Item 2. The subgrade was tested for compac-
tion by Professional Service Industries, TInc. The test
results are presented in Item 3 of Appendix F.

Materials
A.l.a.

The HDPE materials were manufactured by Gundle. The resin
materials were manufactured by the Phillips 66 Company.
Laboratory testing certification for all properties iden-
tified 1in section A, except environmental stress crack
resistance, was performed by Gundle. This certification is

presented in Item 4, Appendix F. Environmental stress crack

resistance testing was performed by Phillips 66. The results
of this testing are included in the Phillips 66 Company
certification sent to Gundle. This certification 1is
presented in Item 5, Appendix F.

The installed HDPE conforms to the original specifications
with the exception of tensile strength at yield. The HDPE
supplied does, however, conform to the minimum tensile
strength at yield specified by Gundle for its products. The
HDPE materials accepted at the site by Mr. John Duncan,
representing International Paper, had an average tensile
strength at yield of 2666 psi. The Gundle gspecification for
tensile strength at yield is 2375 psi (40 mil) and 2333 psi
(60 mil). Mr. John Duncan, professional engineer, discussed
the tensile strength property and the specification in a
letter dated March 12, 1990. In this letter, Mr, Duncan
outlines several reasons as to why the HDPE installed,
although below specification with respect to tensile
strength, is acceptable for this closure application at the

Longview facility. This letter is included as Item &, Appen-
dix F.

810352: 5-11-90 -8~
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A.l.b.

Certification of the percentage of carbon black present in
the HDPE is included in the Gundle laboratory gquality as-
surance certification in Item 4, Appendix F. The percentage
of carbon black was greater than 2 percent in all tests.

B. to I.
No documentation recuired.
IV. Installation

A,

As-built drawings prepared by Gundle are presented in Item
7, Appendix F.

B.
No documentation regquired.

C.

A certification letter that field welds have a seam strength
of a minimum of 100 percent of the tensile strength of the
parent material, signed by Mr. David Herreth of Gundle, is
presented in Item 8, Appendix F.

V. Quality Assurance

A.1.

Gundle specified that the resin used in the HDPE manufacture
be supplied by the Phillips 66 Company. Quality assurance on
the resin was provided to Gundle by the Phillips 66 Company.
The quality assurance documentation is presented in Item 5,
Appendix F.

A2,

The environmental stress crack resistances, reported by the
Phillips 66 Company to Gundle, exceeded 1000 hours as

specified.
A.3.

The resin supplied by the Phillips 66 Company conformed to
the manufacturer’s specifications. The Phillips 66 Company
certification is presented in Item 5, Appendix F.

810352: 5-11-90 -9~
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B.1l. to B.2.

No documentation reguired. Information included in Gundle
laboratory quality assurance certificates in Item 4, Appen-
dix F.

B.3.a.

The HDPE thickness was measured by Gundle. The sheet thick-
nesses were within 0.004 inches of the specified thickness.

B.3.b.

Physical tests on the HDPE materials were conducted daily.
These test results are presented in Item 4, Appendix F.

B.2.c.

The percentage of carbon black in the HDPE was was deter-
mined daily. These test results are presented in ITtems 4 and
5, Appendix F.

B.3.d4. to B.3.e.

The label documentation, identifying the HDPE roll serial
number, date of manufacture, resin type and lot nunber, roll
dimensions, and roll weight, was to be attached to materials
delivered in the field. These charts and labels are not
available. The charts and labels were checked in the field
prior to acceptance of the materials by International Paper.
The serial number of each roll was recorded on the dally
reports prepared by Gundle. These reports are presented in
Item 9, Appendix F.

C.1.
No documentation required.

c.2.a.

No documentation required.

c.2.b.

All welds attained their maximum strength within six hours
as certified by Mr. John Duncan in his letter dated February
7, 1990. This letter is presented in Item 10, Appendix F.
Pull tests were performed at the site. Thls testing was
observed and certified by Mr. John Duncan in his February
12th letter. A remnant test strip from a pull test is
presented, along with a discussion of the test procedure, in
Ttem 11, Appendix F.

810352: 5-11-90 ' -10-
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Destructive weld testing, performed in the laboratory, was
conducted by Gundle. The testing results are presented in
Item 12, Appendix F.

c.2.c.1l.

The visual inspection of welds was performed and certified
by Mr. John Duncan. This documentation is included in Item
10, Appendix F.

c.2.c.2.

All welds were vacuum tested in the field rather than
scanned by an ultrasonic transducer. Vacuum testing is the
equivalent of ultrasonic transducer scanning. The testing
method substitution was  approved by Mr. John Duncan, as
discussed in his March 12, 1990 letter. This letter is
presented in Item 12, Appendix F. Vacuum testing documenta-
tion is included in the daily reports and the vacuum test
report provided by Gundle. The daily reports are presented
in Item 9, Appendix F. The vacuum test reports are presented
in Item 14, Appendix F. Welds which required repairs are
noted on the daily logs. The vacuum test report from Gundle
notes repairs reguired and reinspection dates. All repaired
areas were reinspected and the welds were deemed acceptable
by Gundle.

Certification that all weld strengths exceeded the strength
of the parent material and are acceptable as defined by the
specifications, was provided by Mr. David Herreth of Gundle.
This certification is presented in Item 8, Appendix F.

c.2.c.3.

The testing documentation and certifications referenced were
compiled in part by Gundle, the manufacturer’s repre-
sentative.

c.3.a.

A test report has been complied by Gundle and consists of
the Gundle Quality Assurance Certificates, the Phillips 66
Company resin certifications, a Gundle weld guality control
test report, vacuum test report, pre-weld qualification, and
daily progress reports.

C.3.b.

The resin specified by Gundle was furnished. Testing cer-
tification is attached. The HDPE material and installation
were accepted by Mr. John Duncan, registered professional
engineer, and by Mr. Jay Anmin, representative of Interna-

810352: 5-11-90 -11-



CLOSURE CERTIFICATION LONGVIEW, WA

ticnal Paper, the owner.
3.2 Seeding of Topsoil Layver

The final component of the cover consists of a topscil layer
seeded with a mixture recommended by the U.S. Department of Soil
Cconservation Service. In Section 265.310(a)(2) of the 1986
Closure Plan, the appllcatlon rate for seeding was set at 21
pounds per acre for the seed mixture. The actual appllcatlon rate
used in the 1990 seeding was about 75 pounds of seed mix per
acre. The seeding and fertilizing was performed by American
Landscape Maintenance of Xelso, Washington. The work was com-
pleted accordlng to the material specifications and methods
listed in their proposal to Gibbs and 0Olson, dated November 13,
1989. Thls proposal is presented in Appendlx G. The seeded COVEr
is shown in Photographs 28 and 29 of Appendix B.

The topsoil cover was sloped and graded to prevent ponding
on top of the HDPE membrane and allow for drainage away from the
closed impoundments.

810352: 5+<11-90 =12~
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3.3 Fencing

In accordance with regulation 40 CFR 265.14(c), access to
the closed waste management areas will be limited. The un-
authorized entry of persons or livestock into the closed former
waste management area is prohibited by a facility security fence
and main entrance gate which is manned by a guard 24 hours a day.
To provide additional security, a 5-foot high, 11 gauge chain
link fence was placed along the perimeter of the waste management
area. Specifications for the fence are given in Appendix H, a
proposal submitted to Gibbs and Olson by Evergreen State Fence
Co. Evergreen completed the fence installation, according to
these specifications, on January 29, 1990.

In the 1986 Closure Plan, International Paper states that it
will install a 5-foot high, 12 gauge livestock fence. It should
be noted that 11 gauge fence is stronger than 12 gauge fence.
This deviation from the Closure Plan specifications should not
hinder the fence from performing as required.

According to Mr. Jay Amin of International Paper, the fence
has warning signs which are legible at a distance of 25 feet and
have the legend "Danger - Unauthorized Personnel Keep Out". The
fence is shown in Photograph 30 in Appendix B.

In addition to the closed waste management area perimeter
fence, the entire International Paper facility is surrounded by a
fence. Access to the facility is limited to a gate which is
guarded 24 hours a day.

810352: 5-11-90 =-13-
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CLOSURE CERTIFICATION ‘ LONGVIEW, WA

4. POST-CLOSURE ACTIVITIES

4.1 Notice to Local Land Authority

The survey plat required by regulation 40 CFR section
265.119 will be submitted separately from this report. The survey
plat was prepared and certified by Mr. John Duncan of Gibbs and
Olson, Inc. of Longview, Washington. Mr. Duncan is a professional
land surveyor and professional engineer 1in the State of
Washington.

4.2 THNotice in Deed to Property

The notation on the deed to the facility, as required by
regulation 40 CFR 265.120, will be completed by International

Paper. A copy of this notation will be submitted separately from
this report.

The property deed notation will state that the land has been
used to manage dangerous waste and its use is restricted under
regulation 40 CFR 265.117(c). The deed also will contain a nota-
tion restricting, through a title encumbrance, any activities
that are likely to result in damage to the cover, monitoring
system, site drainage, or security fence as approved in the plan.
Prohibited activities will include, but will not be limited to,
excavation and grading other than that reguired for maintenance.
A copy of this notation will be submitted to WDOE within 45 days
after closure certification.

4.3 Post—~Closure Maintenance

Following certification of closure, the only maintenance
required at the closed waste management areas will be the quar-
terly inspection and repairs to the cover (minor erosion, set-
tling, and removal of deleterious vegetation), ground-water
monitoring wells, site drainage system, and the security fence.
International Paper will comply with the post-closure require-
ments and schedules included in the "Closure Plan and Post-
Closure Plan for the Treated Wood products Plant, Longview,
Washington". This plan was prepared by International Paper and is
dated July 16, 1986. The plan was revised on October 3, 1986.

810352: 5-11-50 —-15=~



CLOSURE CERTIFICATION LONGVIEW, WA

APPENDIX A

CLOSURE PROCEDURES
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CLOSURE PROCEDURES

The Closure Plan for the Longview facility includes two basic components.

These are:

site preparation and construction of an impermesble engineered

cover over the waste management area. Each of these basic closure components
is described below.

I.

II.

Site Preparation (see attached Drawing 0007-LV-13).

The following activities will be conducted during the site preparatlon
phase of the impoundment closure:

A.

Establish limits of controlled access area alomy the construction
perimeter and a portable barricade placed at the entrance. A comn-
struction fence will be erected according to IPCo Specificatiom 629.
Also, a clean stockpile area will be located for storage of £ill and
cover components, if necessary.

Construct an equipment clean-up station according to IPCo Specifica-
tion Hazardous Impoundment Closure Cecontamination Area. The clean-
ing station will be located near the point of egress. Cleaning will

be accomplished using portabls steam cleaning and/or hydrobl&stlng
equipment with detsrgent.

Removal and relocation, as specified on Drawing 0007-1LV-13, of
underground piping in accordance with standard comstruction practic-
es. Excavated piping will be cleaned for off-site disposal.

Removal of wells II-01.15, 1S-01.05, LL-02.17, 1U-02.05, LL-02.32,
end LL-02.64. Wells are to be removed by drilling out casing and
filling with bentonite cement mix. Drilling wastes are to be placed
in impoundment bottoms or containers for off-site dispeosal.

Cover Construction

Construction of the engineered cover will proceed in the following
order.

A.

Construction of cover over the area of Pond 1, Pond 2, and the
adjoining area betweean the ponds.

The area will be recontoured as indicated on Drawing 0006-LV-13.
Sufficient clean soil from the recontoured arsa should be available
to £i1l both ponds. Howaver, 1f additiocnal fill is required it will

be procured according to the criteria im 265. 310(&)(&) of this docn-
ment.

All £ill will be placed in eight to ten inch 1ifts then compacted to
90 percent of maximum density according to ASTM D-698 (Standard
Proctor). Three inches of ash will be placed over the dirt £i11 fer
bedding for the high-density polyethylene (HDP) liner.

0BEV003%.WKR -1- 7/16/84



The HDP liner will be installed according to the gpecification in
this aection and according tc the manufacturers requirements. The
liner will be domed with & two to five percent slope to prevent
ponding on the linmer. Installation drawings will be submitted to

WDOE after a contractor has been selectad and before liner
installation beging. '

8ix inches of washed, run-of~bank sand will be placad om top of the
HDP liner to serve as a drainage layer. The top layer of the cover
will be two feet of native topsoil. This layer will be sseded

- according to IPCo Bpecification 607 and according to the attached
recommendations from the Soil Comservation Service im Kelso,
Washington. B

B. Closure Cortification.

The certification enginser will verify that closure activities ara
performed in accordance with the construction standards established
en the following table. This table summarizes tasks and verifica-
tion tasts to be performad, standards to be impoaed, anticipated

test frequencies, and standardized test methodology, where appropri-
ate. .

As-buiit drawings will be submitted to WDOE follewing closure
cartificatien,

08EVD05Y. WKR =24 10/3/86
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CLOSURE CERTIFICATION LONGVIEW, WA

APPENDIX B

PHOTOGRAPHS OF CLOSURE ACTIVITIES
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DESCRIPTION OF PHOTOGRAPHS
1. Excavation of dangerous and hazard-
ous soills.

2. Excavation of soils and placement
into haul trucks. :

3. Placement of scils into lined haul
truck.

4. Haul truck driving over ground
surface covered to prevent spread of
contamination.

5. Decontamination of haul truck.

geotechnical engineerings management PHOTOGRAPHS OF CLOSURE ACTIVITIES

computer science INTERNATIONAL PAPER FACILITY
ENGLEWOOD, COLORADO LONGVIEW, WASHINGTON




DESCRIPTION OF PHOTOGRAPHS
6. Waste management area (pond 1) prior
to closure.

7. Waste management area (pond 2) prior
to closure.

8. Backfill placement in waste manage-
ment area (pond 1).

9, Backfill placement and compactlion at
waste management area (pond 1).

10. Backfill compaction at waste manage-
ment area (pond 2).

JAMES L. GRANT & ASSOCIATES
geotechnical engineerings management »
computer science

ENGLEWOOCD, COLORADO

PHOTOGRAPHS OF CLOSURE ACTIVITIES

INTERNATIONAL PAPER FACILITY
LONGVIEW, WASHINGTON




11.

12.

13.

14.

15,

DESCRIPTION OF PHOTOGRAPHS
Preparation of base for HDPE liner.
Roller used for compaction is shown.
Preparation of base for HDPE liner.
Water application shown in Dback-

ground.

Compaction testing of base using a
nuclear density gauge.

HDPE anchor trench.

HDPE anchor trench.

JAMES L. GRANT & ASSOCIATES ‘
geotechnicai engineerings management « PHOTOGRAPHS OF CLOSURE ACTIVITIES

14 : 15 Eﬂ% computer science INTERNATIONAL PAPER FACILITY
ENGLEWOQD, COLORADO LONGVIEW, WASHINGTON




DESCRIPTION OF PHOTOGRAPHS
16. Cleaning at seam in preparation for
welding.
17. Extrusion welding of HDPE sheets.

18. Field tensile test belng performed
on sample weld.

19. Extrusion welding of HDPE sheets.

20. Monitoring well and pipe extensions
through the HDPE sheets.

JAMES L. GRANT & ASSOCIATES
jg geotechnical engineerings management » PHOTOGRAPHS OF CLOSURE ACTIVITIES

computer science INTERNATIONAL PAPER FAGILITY
. ENGLEWOOD. COLORADO LONQVIEW, WASHINGTON




DESCRIPTION OF PHOTOGRAPHS
21. Repair of HDPE damaged during place-
ment of cover.

22. Preparation of HDPE boot for pipe
extension.

23. Boot placed around pipe extension.
24. Backfill placement in anchor trench.

25. Placement of so0il layer over HDPE
sheets.

JAMES L. GRANT & ASSOCIATES
geotechnicel enginearings managemant » PHOTOGRAPHS OF CLOSURE ACTIVITIES

computer sciencs INTERNATIONAL PAPER FACILITY
ENGLEWOOD, COLORADO LONGVIEW, WASHINGTON




29. View

pleted.

DESCRIPTION OF PHOTOGRAPHS.
26. Placement of soil layer over HDPE
sheets.

27. Monitoring well and pipe extensions
through HDPE and soil layer.

28. Seeding of soil layer.

area after seeding com-

30. View of area after perimeter Ifence
placement.

51%

JAMES L GRANT & ASSOCIATES
geatechnicsl engineerings managsment «
computar scignce

ENGLEWOOD, COLORADO

PHOTOGRAPHS OF CLOSURE ACTIVITIES
INTERNATIONAL PAPER FACILITY
LONGVIEW, WASHINGTON
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INTERNATIONAL PAPER COMPANY

P.O. BOX BOBHO24, DALLAS, TEXAS 75380-9024

ENVIRONMENTAL SERVICES (WEST) June 4, 1986 ' PHMONE [(214) 934-6000

Ms. Judy Belcher

Department of Ecology

Southwest Reglonal Office.

7272 Cleanwater Lane, M.S5. LU-1l
Olympila, Washington 98504 )

Dear Ms. Belcher:

Enclosed you will find copies of the laboratory test results for soil samples
taken from surface impoundments #1 and #2 after the inventory reduction of
1985. These test results confirm that all extremely hazardous and dangerous
wastes have been removed from the regulated units.

%EE? I want to thank you for taking the time to meet with us last week at the site
and for discussing your concerns with us. As you know, we are most interestad
in obtaining an approved closure plan for this site so that work can begin
this summer on the c¢losure. Five years have now passed since the first
closure plan was prepared in May 1981, I am sure you will agree the time is
ripe for the actual closure process to begin.

Please feel free to call me at (214) 934-4079 if you have any questions or
comments on the closure plan so that we might resolve them as quickly as

possible.
Sincerely,
| i
\é[,_
—N il A
Stephen Cart
Environmental Coordlinator
5C:ik:4097E
Enclosure

cc: Clark Haberman, Mgr. DOE SW Reg. offlce - w/attach
George Hofer, EPA Reg. X - w/attach
Ted Wall, EPA Reg. X — w/attach
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Jay Amin

David Critchfield
Howard Daniel

Bob Funkhouser
Jim Grant

Alan Lindsey
Dick Russell
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UNIVERSITY HYGIENIC LABORATORY
Analytical Report

Client: International Paper Co., ATTN: H. Lienert
Client Address: 3101 International Drive, East
Mobile, AL 36606

Client Sample Identification: Pond #1 Composite.Sampler
Date Sample Collected: 09-25-85
Date Sample Received: 10-04-85

ANALYTICAL RESULTS

UHL Lab No. _ 507922

Concentration Detection
Analyte (ma/kq) Limit (mg/kg)*
naphthaliene ' 21 10
acenaphthene : - 56 10
fluorene - 36 . 10
pentachlorophenol . ND . 10
phenanthrene ' 74 | 10
methyl anthracenes 23 10
fluoranthene 58 10
pyrene 44 10
chrysene . ND 10
Analytical Method: EPA Method 8270 - Analyst: C. @;u/ « Kline
Verified: /L

Date Reported: 10/16/85

ND = Below detection limit.
*Client specified quantitation limit.

F57/507922



UNIVERSITY HYGIENIC LABORATORY
Analytical Report

Client: International Paper Co., ATTN: H. Lienert
Client Address: 3101 International Drive, East
Mobile, AL 36606

Client Sample Identification: Pond #2 Worth End
Date Sample Collected: 09-25-85
Date Sample Received: 10-04-85

ANALYTICAL RESULTS

UHL Lab No. 507921

Concentration Detection
Analyte {mg/kg) Limit (mg/kg)*

naphthalene _ ND 10
acenaphthene h _;ND 10 -
fluorene . - ND 10
pentachlorophenol . ND 10
phenanthrene ND 10
methyl anthracenes ND 10
fluoranthene 10 10
pyrene ND 10
chrysene ND 10
Analytical Method: EPA Method 8270 - Analyst: C. Maw/K. Kline

Verified: pr

Date Reported:  10/16/85

ND = Below detection limit.
*Client specified quantitation limit.

F57/507921




UMIVERSITY HYGIENIC LABORATORY
Analytical Report

Client: International Paper Co., ATTN: H. Lienert
Client Address: 3101 International Drive, East.
Mobile, AL 36606

Client Sample Identification: Pond #2 - 50 feet from north end
Date Sample Collected: 09-25-85
Date Sample Received: 10-04-85

ANALYTICAL RESULTS

UHL Lab No. _ 507320

Concentration Detection

Analyte {mg/kq) Limit (ma/ka)*
naphthalene ND | 10
acenaphthene ' ';ND 10
fluorene - - ND . 10
pentachiorophenol ) ND 10
phenanthrene ND - 10
methyl anthracenes ND 10
fluoranthene ND ' 10
pyrene - ND 10
chrysene . ND 10
Analytical Method: EPA Method 8270 " Analyst:. C. Maw/K. Kline

Verified: 27
Date Repor%ééz 10/15/85

ND = Below detection Timit.
*Client specified quantitation limit.

F57/507920



Client: International Paper Co., ATTN:

UNIVERSITY HYGIENIC LABORATORY
Analytical Report

Client Address: 3101 International Drive, East
Mobile, AL 36606

H. Lienert

Client Sample Identification: Pond #2 - 100 feet from north end
Date Sample Collected: 09-25-85
Date Sample Received: 10-04-85

ANALYTICAL RESULTS

UHL Lab No. _ 50791%

Concentration Detection
Analyte (ma/kg) Limit (mg/kg)*
naphthalene ND 10
acenaphthene 1}ND 10
fluorene ) "~ ND 10
pentachlorophenol ND 10
phenanthrene ND 10
methyT anthracenes ND 10
fluoranthene 37 10
pyrene‘ 25 10
chrysene 11 10

Analytical Method:

EPA Method 8270

NO = Below detection 1imit.
*Client specified quantitation limit.

F57/507919

Analyst: C. Maw/K. Kline

Verified: 57

Date Reported

10/15/85

—

-

-



UNIVERSITY HYGIENIC LABORATORY
Analytical Report

Client: International Paper Co., ATTN: H. Lienert
Client Address: 3101 International Drive, East
Mobile, AL 36606

Client Sample Identification: Pond #2 - 150 feet from north end
Date Sample Collected: 09-25-85
Date Sample Received: 10-04-85

ANALYTICAL RESULTS

UHL Lab No. _ 507918-

Concentration Detection
Analyte (mg/ka) Limit (ma/kg}*
naphthalene ND 10
acenaphthene h uND 10
fluorene - " ND 10
pentachlorophenol ) ND | 10
phenanthrene ND 10
methyl anthracenes ND 10
fluoranthene ND ' 10
pyrene _ ND 10
chrysene . ND 10
Analytical Method: EPA Method 8270 ’ Analysf: C. Maw/K. Kline
Verified: "QCZ:

Date Reported:” 10/15/85

ND = Below detection 1imit.
*C1ient specified quantitation 1imit.

F57/507918



CLOSURE CERTIFICATION - LONGVIEW, WA

APPENDIX D

IMPOUNDMENT BACKFILL DOCUMENTATION

810352: 5-11-90




-+ wWide. ~Picture o 5+ shows a. portaon of -the trench ';
©.'w: ShOW cat scalping: and pushing backfill 1nto trench P1cture no. 8 shows ro]ler Lo

GIBBS & OLSON, INC.

ENGINEEARS PLANNERS SURVEYCRS

March 16, 1990

Noeile Sears
James L. Grant & Assocs., Inc.
8301 E. Prentice Ave., Suite 402

.Englewood, CO 80111

Re: Internatjonal Paper Facility Site Closure (Longﬁiew, Washington)

Dear Noelle:

. This 1etter is to prOV1de you w1th the fo11ow up 1nf0rmat1on on the October 1

-;!;1986 backf111 ‘as”discussed-in,our ‘meeting. of Mar h 13 :1990,- and as 1 outlaned

in.our te]ephone conversation .on March 16,

reas:which'required, backf11]1ng

through ‘4 FiThis Was~a pond-1ike

d?ﬁredge'fpo1]s) was “dumpedzinto
As 11tiof Ehe extreme

‘Area no '2;( P ) was: a'trench 1,000%+%." yrapprox1mate1y 5’;
P1ctures no. 6 and no. 7 .

compacting f11] back dnto place.

As shown on the photographs, all work was done on October 6, 1986. I am’

7'also enclosing a copy of L:R. Squ1er s letter received in this office on November =
- 5, 1986, and a.copy of L.R.: :Squier’s compaction test curve.: Lakes1de Industrles, ‘ég,;
~.;a 1oca1 construct1on contractor, d1d the: backf1111ng work :

If you have any add1t1ona1 quest1ons please call’ me at 206/425 0991.
U ' B “Sincerely, ' '
GIBBS & OLSCN, INC.

By é;lft*beT/Vﬁ
C;/John Duncan, L.S., P.E.

Enclosures Co
ojsv ol
Fitle: 375.13 -

1405 19 TH AVENUE. SUITE 300 « 2.0 20X SC0 & LONGYIEW. WA EEG3E # (2TE14ES.0E51



L. R. SQUIER ASSOCIATES INC.

geotechnicai consuliants

4255 oak ridge road lake oswego, oregon 77034
p.0. box 1317 tel. (500 635-4419

RECEIVED

NOv 051986

Gibbs & Qlson, Inc. Gihbs & G]SUH, Ing, Novembers, 1936
1405 17th Avenue, Suite 300

P.O. Box 400

Longview, Washington 93632

Attn: Mr. Neil Alongi ' Re: Compaction Observations, Inter-
nationa!l Paper Company Landiill

Closure, Longview, Wahington -
Dear Neil:

" The closure of two trenches at the International Paper Company site in
Longview, Washington, was observed by a geotechnical engineer on October 6,
1986. The first pit that was filled varied in depth from less than | foot to over

8 feet, and was partially filled to within 2 to 3 feet of the surface upen arrival of

-our representative at the site. The borrow material employed was a gray, fine to

medium sand with gray silt and gravel which, when compactéd‘in the laboratory,
achieved a maximum dry density of 108 Ibs./cu. ft. at an cptimum meisture content
of 15.5 percent. The material used in the field appeared to be somewhat cleaner
than our laboratory sample and the compaction results indicated a lower optimum

moisture content on the order of 6 to 10 percent.

In the f{first pit, three nuclear density tests were performed on the
compacted sand fill at a depth of approximately one foot to Z feet below final
grade. Dry densities of 95.5 to 108.1 percent of the material's maximum standard
dry density at 6.6 to 8.7 percent moisture content were observed. These in-place
density tests indicated that the contractor was meeting the performance com-
paction specification of at least 95 percent of standard Proctor density (ASTM
D698).



Y

The second pit filled was a long narrow trench, which was up to 5 feet deep,
when carefully stripped of soil and vegetation. Nuclear density tests were per-
formed after the placement of about two 6-inch lifts of fill. Densities ranged
from 90 to 92 percent of the material's maximum standard dry density at moisture
contents of 11.3 to 17.3 percent. More fill at water contents varying from 6 to
9 percent was then placed to the same depth in other portions of the trench, but
nuclear density tests indicated that the contractor still could not meet the
compaction specification with the vibratory roller he was employing. It was our
opinion that the subgrade was probably too soft to achieve proper compaction with
the vibratory roller. Therefore, the contractor tried static compaction with the
roller, and several more nuclear density tests were performed indicating that the
contractor could achieve a com'paction of 95.1 to 96.6 percent of the material's
maximum standard dry density at moisture contents varying from 3.8 1o 7.1 per-
cent. The remainder of the trench was then backfilled and compacted using the
static roller, and the first portion was allowed to dry an& further compactive efiort

applied to it to bring it up to specifications.

We thank you for the opportunity to provide services on this project. If

you have any questions please do not hesitate 1o call.

Very truly yours,

L.R. Squier Associates, Inc.

- ;x_ }(-{.‘/ /k /} fLfty
by Garykﬁr Qlson, P.E.
Senior Project Manager

GKO/LRS/es
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STANDARD {AASHTO T99-61, 4STM D69SE-78}
D MODIFIED (AASHTO TIBO-61, ASTM DI557-78}
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SUMMARY OF TEST

TEST | TEST
SrMBoL| PIT

SAMPLE

wi(%)]
NATURAL

w{%)
OPTIMUM

MAXIMUM DRY
DENSITY
Les./cu fT

CLASSIFICATION OF MATERIAL

O Borroy

Mat'l

41.2

32.3

80.0

Daork groy fine to medium SAND with
some silt ond grovel, numerous
organics; mois! 1o wet

45 50 25

COMPACTION TEST

SEPTEMBER, 1986 ge082
== R SQUIER ASSOCIATES, INC.
%GEOTECNN!CAL CONSULTANKTS

FIGURE 1



INTERNATIONAL PAPER COMPANY

4 OAKS F"I-.A.ZA. 6600 LBJ FREEWAY, 75240,
P.0. BOX BQ9024, DALLAS, TEXAS 75330-3024a

August 20, 1986

PHOME (214} 934-6000

Mr. Neil Alongi

Gibbs & Oison, Inc.

1405 17th Avenue, Suite 300
Longview, Washington 98632

Dear Mr. A]ongi:
As per our telephone conversation, enclosed is our Cldsure Plan.

Please concentrate on the backfill requirements as éxcavation
was completed Jast year.

I will be in Longview on Tuesday, August 26. See you then.

Sincerely,

97 Grir

J. C. Amin

Enclosures



CLOSURE CERTIFICATION

APPENDIX E

REPLACEMENT WELL RECORDS

810352: 5-11-90

LONGVIEW, WA



ELEY, | DEPTH . xe {
(Feot) | (Foat) Description USC (St

DEPTH
(Foat)

Well Completion Detail

0 Ground Surface //

™~
L

r SAND

2.5
J Slty SAND

Grophial
Log
[
/ Stick up 5.08"
c - 7
AP R R RE, ! Portland Cament/
B Sodiurmn Bentonite

Grout

Sodium Bentonite
Pellat Sedi

2" \.D. SCH 40 PVC

Flush—threaded 5

B.T. @ 5.5

10| X L

NOTE:

- Graphlc leg and descriptiens from
adjacent well 1 —~02.32,

8" Borehole
Sand Bacldill
10 x 20 Silica Sand

2" 1.D. SCH 40 PVC
0.020" Slotted Screen

Cap

15__] |15

20 | 20

25_| |25

30— |30
J

35_ _35

40 40

JAMES L. GRANT & ASSOCIATES

L2
gmotechnical engineering « managemente
] computer acienca
DENVER, COLORADO

Monitoring Well Record LL-02.05
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CLOSURE CERTIFICATION LONGVIEW, WA

ITEM 1

HDPE ENGINEERING SPECIFICATIONS

The following pages contain the High Density Polyethylene
Engineering Specifications for the Longview facility. These
specifications were taken from Appendix E of the "Closure Plan
and Post-Closure Plan for the Treated Wood Products Plant,

Longview, Washington", dated July 16, 1986 and revised October 3,
1986.
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I. General

HIGH DENSITY POLYETHYLENE ENGINEERING SPECIFICATIONS

A. 'This document contains the material and installation specifications
for use of high density polyethylene (HDP) cover systems.

II. Site Preparation

A. Surfaces To Be Covered

1. ' Material - Earth, Clay, Sand

2.

3.

O0BEVO0S5S9.WRKR

a. Free of debris or other hard objects sized as stated.
40-mil thick HDP - No broken stones or round stones within 3
inches or surfaces to be covered that will not pass through
a 3/8 inch screen. '
60-mil thick HDP - No broken stones or round stones within 3
inches of surfaces to be covered that will not pass through
a 3/4 inch screen. ’
80=or 100~mil thick HDP ~ No broken stones or round stones
within 3 inches of surfaces to be covered that will not pass
through 2 2 inch screen.

Compaction

a. 90% standard Proctor unless otherwise specified.

The HDP cover will bed itself better when the surfaces upon
which it is placed are not compacted tightly because small
stones which may be presemt in the top 3 inches of earth to
be covered can be submerged into the ground more easily.

Anchor Trench

a.

The anchor trench shall be excavated prior to the start of
cover installatdon.

1. The length of anchor trench opened before liner place-
ment shalil be by the site engineer.

2. The near side of the trench shall never be less than 2
feet from the top of the HDP cover.

7/16/86



3. The depth of the trench shall be two feet minipmm.
Deeper trenches shall be required when combinations of
these conditions exist.

Slopes - 1%:1 and steeper
Length of steep slope - 25 or more feet

The anchor trench shall be backfilled with granular material
containing no stones larger than 2 inches in dismeter or

other hard or sharp objects. Frozen material shall not be
used.

1. The backfilling can be accomplished by plowing the earth
back into the trench.

2. The baeckfill material shall be compacted by making &
passes or more with the rubber tires of & construction
machine.

3. Moisture content is not considered critical to backfill-

ing.

Moisture Content

a. No standing water, snocw or excessive moisture shall be
allowed.

Certification

a. The manufacturer's representative shall certify in writing

III. MATERIALS

that the surface on which the membrane is to be installed is
acceptable. No installation of the liner shall commence un-
til this certification iz furnished to and accepted by the
Owmer ox his Agent.

A. HDP shall conform to the requirement of material specification for
HDP cover materdial.

1.

08EVOQS3.WKR

Quality

a.

The sheet shall be high-density polyethylene necminally 40,
60, 80, or 100 mils thick, as specified by the Cumer or his
Agent, except for pieces termimating against concrete sur-
faces, The pleces tied to concrete surfaces shall be at
least 60 mils thick. The HDP shall conform to the following
requirements.

7/16/86
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PROPERTY
Density
Melt Flow Index
Tensile Strength
At Yield

Tensile Strength
At Break )

Elongation at
Yield

Elongation at
Break

Low Tempersture
Brittleness

VALUE
.938 to .952 gm/cm®

0.15 to 0.25 dm/10 min.
2900 psi (average)
4000 psi (average)

10% (minimum)

Greater than 500%

Above 118°C, 50%
© failunre

Environmental Stress No failure or initiatiom

Crack Resistanca

of stress cracks when
tested for greater than
1000 hours.

TEST METHGD
ASTM D 1505-68

ASTM D 1238-79
Condition E

ASTM D 638-80
Type IV Sample,

ASTM D 638-80
Type IV Sample,

ASTM D 638-80
Type IV Sample,

ASTM D 638-80
Type IV Sample,

ASTH D 746-79

ASTM D 1693-70
Condition C

2" /min.
2" /min.
2"/miﬁ.

2" /min.

The sheet shall comtain not less than 2 percent carbon black

as defined in ASTM D 1248, Section 3.1.2.3.,

Class C. No

other compound ingredients shall be added to HDP resin.

~ B. Sponge Rubber

1. Type SC-42 medium, closed cell necprene 2" x 1/4" stzips; 1/2",
3/4", 1" diameter cords.

€. Neoprane Adhesive

1. Python No. 1062 contact adhesive.

. Battens

1. #12 U.S. Gsuge x 2" wide, low carbon hot rolled steel.

E. Anchor Bars

1. 3/16" minimum x 13" wide, type 304 stainless steel.

08EV0O059.WKR
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Iv.

Fasteners

1. 3/8" dismeter size percussion driven alloy steel.

5. Plastic Cement
1. VWet-or dry-asphalt cement as manufactured by the Monsey Products
Company.
H. Plastic Sealant
1. Silicone rubber, Type RTV-103, as manufactured by the General
Electric Company.
I. HDP Pipe
1. Sizes 2" through 96", as reguired, Plastic Pipe Ianstitute mate-
rial designation PE 3408.
INSTALLATION
4. Drawings
1. The mamufacturer's representative shall submit for the Owner's
approval fileld-erection drawings showing the liner panel layout
with the proposed size and position of all factory extruded
sheets and Indicating the location of all field welds. Devia-
tions from the liner panel drawing shall be explained to the
Ovner when requestad.
B. Bheet Placement
1. HDP sheets shall be placed as directed by the Manufacturer's
Representative on surfaces which have been prepared to conform
with the Owner's specifications and found acceptable for cover-
- ing.
2. The overlap between adjacent sheets shall be from 3 to 5% inch-
as.
C. Seaming Methods

1. All field welds zhall have a seam strength of 2 minimum of 100
percent of the tensile strength of the parent material.

2. The weld area shall be free of all dirt, dust, moisture, or
other foreign material.

a. The contact surface of the sheets shall be w1ped with clean
rags to remove any contamination.

Q8EV0039.WKR o 7/16/868




3. GSelf-propelled fusion welders shall be used for welding the
lapped seams between HDP sheets. Each welder is to be comprised
of a U-frame air blower/heater assembly with a variable speed
drive assembly.

a. The welders are to use hot air to partially melt and then

torsion spring pressure to clamp the semi-molten sheets
together.

b. The welders shall have controls for regulating the amount
and temperature of the air used to heat adjacent surfaces of

sheets to be fused and the machine's rate of travel along a
seam.

4. Hand-held fusion or extrusion welders shall be used for welding
pipe~to~pipe, sheet-to-pipe, sheet-to-sheet, and making repairs
as directed by the Manufacturer's Representative.

a. The fusion welders are to be comprised of a blower, heater,
and hot air delivery nczzls.

b. The extrusion welders are to have a preheater air nozzle and
daliver a ribbon of molten HDP.

D. Authority to Procsaed

1. Welding cperators shall commence only upon the direction of the
Manufacturar's Representative, considering meteorclogical con-
ditions end other factors.

V. QUALITY ASSURANCE

A. Resin

1. The resin to be used shall be specified by the manufacturer.

2. Environmental stress crack resistance of the resin shall be
greater than 1000 hours when tested in accordance with Specifi-
cation ASTHM D-1693.

3. The resin manufacturer shall certify that the density; melt
index; elongation at yield, - at break; tensile strength at
yield, - at break comply with the product specification.

B. Sheet Manufacture

1. Documentation for the resin shall be checked against the materi-
al as received.

2. If natural colored, the manufacturer shall add carbon black per
Specification ASTM D~1248, Section 3.1.2.3, Class C.

08EV0053.WKR 7/16/86




3.

Q8EVQ059.WKR

The manufacturer's quality control program shall include these
inspections and tests:

a.

Inspection for: appearance on both sides; manufacturing
defects; thickness at 10 random locations across each sample
strip.

1. Thickness measured shall be within £ 0.006 inches of the
average thickness of the strip.

a. Acceptable sheet shall bhe no more than 0.004 inches
less than the thickness specified.

The tests shall be conducted om at least two randomly
selected samples from each day's production and the results
reported to the Cumer.

1. Density per ASTM D 1505-68

2. Melt index per ASTM D 1238-79

3. Elongation at yield per ASTM D 638-80

4, Elongation at break per ASTM D 638-80

5. Tensile strength at yield per ASTM D 638-80
6. Tensile strength at break per ASTH D 638-80

Percent carbon black in a randomly selected sample taken
from the production run shall be determined per the proce-
dure of specification ASTM.

A quality chart of each roll of sheet shall be prepared and
a copy attached to the roll. Informetion plotted on the
chart shall include the location and type of defect.

A label containing at least the following information shall
ba attached to each roll of sheet when shipped:

Serial Number

Date of Mauufazacture
Resin Type

Resin Lot Number
Roll Length

Roll Width

Roll Thickness
Gross Weight

Net Weight
Inspected By

7/16/86
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c.

QBEVO053.

Installation Quality Control

1. Initial Inspection at Site

a. Rolls shall be inspected for physical damage during trans-
port.

b. Documentation on label attached to each -roll shall be
inspected for completeness.

2. Welding

a. Manufacturer's Representative shall review the procedures to
be used for welding every day.

b. Two samples, approximately 15 inches sqguare, shall be cut
out of each day's work.
1. The samples shall be randomly located, identified on the

sheet layout drawing, ssrially numbered and dated.

a. All welds shall attain their full streangth within
six hours after they have been completed.

2. One dog bome shall be cut out of each sample and sub-
jected to a pull test at the site.

a. The fixturs used for making pull tests in the field
shall be manually operated. It shall be strong
enough to permit the operator to determine that the
weld i3 at least as strong as either sheet.

¢. Inspecticn

1. Each seam shall be inspected visually after the welding
operations have been completed by the Owmer's Represen-
tative.

4. Suspected discrep&ntlareas shall be identified with
a suitable contrasting marker.

2. The entire length of each weld seam adjacent to the
exposed edge of the top sheet shall be scanned with a

transducer connected to ultrasenic thickness measuring
instrumentation.

8. Conduoct the ultrasonic test on each machine made
weld, after the instrumentation has heen properly
cabilbrated.

7/16/86 .
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3.

1. Discrepant areas located with the ultrasonic
instrumentation shall be classified as tunnels
or holidays. Tunnels shall be defined as imper-
fect welds which extend completely across the
fusion joint. Helidays, or suspected holidays,
shall not bhe repaired -- if the across-fused-
joint dimension is equal to or less than one-
half of 1its width.

2. The installation inspector shall mark, log and
identify each type of repair to be made at a
discrepant area.

3. The Owner shall have the right to reject any

field made seam for cause. Cause shall be
defined to include poor workmanship, defective
welds, insufficient overlap.

a. Any field seam rejected £for such cauvses
shall be repaired or replaced to the satis-
faction of the Owner’'s Site Representative.

Reports and Certification

a.

b.

‘The Manufacturer's Representative shall compile a

test report.

The Manufacturer's Representative shall certify
that:  The resin specified was furnished, the
extruded sheet was manufactured to conform with con-
tractural requirements; the installation has been
completed to the satisfaction of the Owmer or his
Agent.

7/16/86



CLOSURE CERTIFICATION

ITEM 2

Gundle Subgrade Certification Letter
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Certification Of The HDP Liner
Installation At The
International Paper Faclility
In
Longview, Washington

I, bfhm% A&p(gT/ , certify that the surface on which
the membrane was installed was acceptable as defined by the
specifications for the liner installation which are

attached. :
!
| /LAQA/-- / /L%

Signature
Gundle Lining Systems, Inc.

[ b -FF

Date

I, _j#y;%/,ﬁéiygﬁéf/ , certify that the resin specified was
furnished. ~ The extruded sheet was manufactured to conform

with contractural requirements, and the installation has
been completed according teo the specification. The test
report is attached to this dogfument

Do Aol

Signature .
Gundle Lining Systems, Inc.

(Rl FT

Date
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ITEM 3

Soil Density Test Results
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Professional Service Industries, Inc.  HLLEIY:
Pittsburgh Testing Laboratory Division

GIBBS & OLSON, INC. Project: Internatiocnal Paper
P.0O. Box 400 Waste Impoundment
Lengview, Washington 98632

Attention: John Duncan

Date: October 5, 1988 Report No,: 702-9016%5-002

TROXLER DENSITY TESTS
ASTM D 2922 & D 3017

Tests taken on 10-05-89

Maximum Dry Den51ty @ Optlmum M01sture Content i07.0 lbs/cu.ft.

o

Optimum Moisture Content 16.0 %
Moisture Density AASHTO T 39

Density Location Content Lbs/cu.ft . % Compaction
Locations were noted
on. map by Ron Hitt:
1. 10.8 104.3 97.5
2. 8.1 101.9 95.2
3. 2.3 5$5.1 92.3
4, 9.0 101.2 94.6
5. 6.5 106.5 g9.5
6. 8.5 299.5 92.9
7. 5.6 100.0 93.4
8. 7.2 99.2 92.7

Inspector: T. Allison

Respectfully submitted,
PROFESSIONAL SERVICE INDUSTRIES

4

12812 N.E. Marx Street . Portland, CR 97230 » Phone: 503/254-8418
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ns.l’ Professional Service Industries, Inc. .
P Pittsburgh Testing Laboratory Division Gibbs & Olson, Inc.
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GIBBS & OLSON, INC.

ENGINEERS PLANNERS SURVEYORS

May 22, 1990

James L. Grant & Associates, Inc.
8301 E. Prentice Avenue

Suite 402

Englewood, CO 80111

ATTENTION: Noelle Sears

REFERENCE: International Paper Facility (Longview, Washington)
Drainage Sand Specifications

Dear Noelle:

Thank you for your call on May 22, 1990, requesting additional
information about the sand fill material used on. top of the HDP.
liner at the International Paper facility in Longview, Washington.

The material used was a river washed sand from a local dredge
site. The sand material was tested (copy enclosed) and passed the
State of Washington Standard Specifications (copy enclosed) for a
sand drainage blanket. The State gradations differ slightly from
the test gradations, but review of the actual test numbers shows
compliance with the State's requirements.

This should help clarify any guestions about what an excellent
drainage material this sand actually is. If you have additional
questions or concerns, please call me at 206/425-0991.

Sincerely,

GIBBS & OLSON, INC.

By O&D/VJ@UMC(%

Z7John buncan, L.S., P.E.

Enclosures

JD/sv
File: 375.13

1405 17TH AVENUE, SUITE 300 & PO, BOX 400 & LONGVIEW, WA apE32 ¢ (206) 4250991
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AGGREGATES

9-63.13(1) Sand Drainage Blanket

Aggreaate for the zand drainwge Blinkel shull cordise f granufar material, free

Rl

from wood, bark, or other extrancous material and shall

requirements for grading:

Sieve Size

2-1/2" square

1/4" square

The portion passing 1/4" shall
meet the following reguircments
for grading:

Pereent
90
- 30

Passing
-100
-100

U.S. No.
U.S. No.
U.S. No.
U.S. No.

10
50
100
200

All percentages are by weight.
That portion of backfill for sand drains and sand drainage b
1/4 inch square sieve shall contain not more than 0.05 percent by weight of wood

waste,

9-03.14 Gravel Borrow

Apgregate for gravel borrow shall consist of granular material, cither naturally
occurring or processed, and shall meet the following requircments for grading and

quality:

Sieve Size
1-1/4" square
1/4" square
U.S. No. 40
U.S. No. 200
Sand Equivalent

All percentages are by weight.
*If requested by the Cootractor, the sieve size may
approval of the Engineer if it is determined that larger
satisfactory for the specificd backfilling or

9-03.15  Test Methods for Aggregates

The properties enumerated in these Specifications shal! be determined in accord-
ance with the following methods of test:

b M
‘:-ahv{\::;,u

3 i 1l

'50-100
0-30
0-7.0
0-3.0

Pereent
100>
25 min,
40 max.
7.0 max.
50 min.

A
pTRgp———— L T ¥

Passing

be increased with  the
size  aggregate will be
embankment construction.

meet the following

lanket retained on a

AGGRE(

Sampling
Clay Lun
Percentag
Specifi
Abrasion
Los A
Material
Sieve An
Organic
Determir
Determin
Mortar &
Percentap.
and 0.0
Stabilome:
Swell Pre
Stabilome!
Cohesiome
Compressi-
Flexural 8
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ITEM 4

Gundle Laboratory Results
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Gundle " )

o Quality Assurance Certificate

— — —— — — - -

MANF. DATE : 09/30/1989
MATERIAL : HDPE 040 MIL PROJECT NAME : INTERNATIONAL PAPER
BATCH # : 093089 PROJECT NUMBER : 8049
ROLL 4 : 02001716 . LOCATION : IONGVIEW WA
TYPICAL
TEST PARAMETER - SPECIFICATIONS TEST RESULTS ASTM TEST METHOD
Thickness (mils) 40 +/- 10% 40 D 1593
Carbon Black (%) 2- 3 2.7 D 1603
Melt Index {g/10 min) ' .3 max .10 D 1238 E
Density (g/cm3) .94 .949 D 1505 A
Tensile Properties{ | .
T.5. Yield (ppi) 86 111 D638
T.S5. Break (ppil) 144 217 Type IV
Elong. Yield (%) 10 14 2 ipm
Elong. Break (%) 500 846 :
Tear Resistance (1lbs) 27 35 D 1004, Die C
Puncture Resistance (1bs) 47 B -1 FIMS No. 101C

Method 2065

CERTIFIED BY:

Reodney Crenwelgeh-

Labk Manager



Gundle

Quality Control Certificate

MATERIAL : HDPE 060 MIL
BATCH # : 093089
ROLL # : 06001758

TEST PARAMETER

Thickness {mils)

Carbon Black (%)

Melt Index (g/10 min)

Density (g/cm3)

Tensile Properties:
T.S. Yield (ppi)
T.S. Break (ppi)
Elong. Yield (%)

Elong. Break (%)

Tear Resistance (1lbs)

Puncture Resistance (1lbs)

CERTIFIED BY:

~  Lab Manager

Rodney Crenwelge

MANF. DATE
PROJECT NAME
PROJECT NUMBER
LOCATION

TYPICAL
SPECIFICATIONS TEST RESULTS ASTM TEST METHOD

ar E* ¥ M0

09/30/1989
INTERNATIONAL PAPER

LONGVIEW

e

60 +/- 10%
2-0_ 3.0
«3 max

.54 .9

126
216
10

500

41

72

59

2.3

'13

48

154

307
le

903

48

100

D 1593

D 1603

. D 1238 E

b 1805 A

D638
Type IV

2 ipm
D 1004, Die C

PT™™S No. 101C
Method 2065



-
o

@Urmd&@'

Quality Control Certificate °

MATERIAT, : HDPE 040 MIL
BATCH # : 100289
ROLL # : 02001755

TEST PARAMETER

Thickness (mils)
Carbon Black (%j
Melt Index (g/10 min)
Density {g/cm3)
Tensile Properties:
T.S. Yield {(ppi)}
T.S. Break (ppi)
Elong. Yield (%)
Elong. Break (%)
Tear Resistance {lbs)

Puncture Resistance (lbs)

MANT. DATE
PROJECT NAME
PROJECT NUMEER
LOCATION

TYPICAL

10/02/1989
INTERNATIONAL PAPER
8049

LONGVIEW WA

"4 a9 as

SPECIFICATIONS TEST RESULT ASTM TEST METHOD

40 +/- 10%
2.0- 3.0

.3 max

.94 .9

86

144

10

500

27

47

Rodney Crenwelge
Lab Manager

39 D 1593

2.5 D 1603

.10 D 1238 E

47 D 1505 A

109 D638

199 Type IV

15

832 2 ipm

33 D 1004, Die C
85 FTMS No. 101C

Method 2065



Gundle

Quality Controcl Certificate

———— ——————— —— —— -

MANF. DATE :+ 10/02/158%
MATERIAL, : HDPE 040 MIL PROJECT NAME : INTERNATIONAL PAPER
BATCH # : 100289 PROJECT NUMBER : 80459 :
ROLL # : 02001753 JOCATION : LONGVIEW WA
TYPICAT

TEST PARAMETER SPECIFICATIONS TEST RESULTS ASTM TEST METHCD
Thickness (mils) 40 +/- 10% 40 D 1593
Carbon Black (%) : 2.0- 3.0 2.5 D 1603
Melt Index (g/10 min) , .3 max .10 D 1238 E
Density (g/cm3) .94 947 D 1505 A
Tensile Properties:

T.S. Yield (ppi) 86 103 D638

T.5. Break (ppi) 144 195 Type IV

Elong. Yield (%) 10 15

Elong. Break (%) 500 869 2 ipm
Tear Resistance (1lbs) ’ 27 34 D 1004, Die C
Puncture Resistance (lbs) 47 | 83 FTMS No. 101C

Method 2065

CERTIFIED BY:

Rodney Crenwelg
Lab Manager



Gundle

Quality Control Certificat

MANF. DATE : 10/01/1989
MATERIAL : HDPE 040 MIL PROJECT NAME : INTERNATIONAL PAPER
BATCH # @ 1001889 PROJECT NUMBER : 8048
ROLL # : 02001722 LOCATION : LONGVIEW WA
TYPICAL :

TEST PARAMETER SPECIFICATIONS TEST RESULTS ASTM TEST METHOD
Thickness (mils) 40 +/- 10% 43 D 1583
carbon Black (%) _ 2.0- 3.0 2.4 D 1603
Melt Index (g/10 min) .3 max .11 D 1238 E
Density (g/cm3) .94 .946 D 1505 A
Tensile Properties:

T.8. Yield (ppi) 86 107 D638

T.S. Break (ppi} 144 230 Type IV

Elong. Yield (%) 10 15

Elong. Break (%) 500 883 2 ipm
Tear Resistance (1lbs) 27 34 D 1004, Die C
Puncture Resistance (lbs) 47 78 FTMS No. 101C

¥ethed 2065

CE%?{ﬁ?ED BY: Aé;j
(A /,

Lab Manager



Gundle

MANF. DATE
MATERIAL : HDPE 040 MIL PROJECT NAME
BATCH # : 093089 PROJECT NUMBER
ROLL # : 02001717 LOCATION
TYPICAL

TEST PARAMETER

Thickness (mils)

Carbon Black (%)

Melt Index (g/10 min}

Density (g/cm3)

09/30/1989
INTERNATIONAL PAPER

IONGVIEW WA

SPECIFICATIONS TEST RESULTS ASTM TEST METHOD

40

2.0~

Tensile Properties:
T.5. Yield (ppi)
T.S. Break {ppi)

Elong. Yield (
Elong. Break (

%)
%)

Tear Resistance (lbs)

Puncture Resistance (1lbs)

CER?IFIED BY:

%Q/WM%”

Rodney Crenvelge
Lab Manager

+/- 10%

3‘0

.3 max

94 -9

86
144
10
500

27

47

40

2.7

.10

49

111

217
14

‘846

35

80

D 1593
D 1603
D 1238 E
D 1505 A

D638
Type IV

2 ipm
D 1004, Die C

FTMS No. 101C
Method 2065



Gundle -

Quality Assurance Certificate

MANF. DATE : 10/02/1989
MATERIAT, : HDPE 040 MIL PROJECT NAME : INTERNATIONAL PAPER
BATCH 4 : 100289 PROJECT NUMBER : B049
ROLL # : 02001754 IOCATION : LONGVIEW WA
TYPICAL

TEST PARAMETER SPECIFICATIONS TEST RESULTS ASTM TEST METHOD
Thickness (mils) . 40 +/- 10% 40 D 1593
Carbon Black (%) 2~ 3 2.5 D 1603
Melt Index (g/10 min) .3 max .10 D 1238 E
Density (g/cm3) .94 .947 D 1505 A
Tensile Properties: :

T.S. Yield (ppi) 86 103 D638

T.S. Break (ppi) 144 199 Type IV

Elong. ¥ield (%) 10 15 2 ipm

Elong. Break (%) 500 869
Tear Resistance (lbs}) 27 34 D 1004, Die C
Puncture Resistance (1bs) 47 83 FTMS No. 101C

Method 2065

CERTIFIED BY:

: /

g [ |
lﬂ-.&.{fi{:{.ﬁi@;éﬁ/
Rodney Crenwelge

Lab Manager



Gundle -

Quality Assurance Certificate

MANF. DATE : 10/02/1589
MATERIAL : HDPE 040 MTL PROJECT HNAME : INTERNATYONAL PAPER
BATCH # : 100289 PROJECT NUMBER ¢ 8045
ROLL # : 02001750 LOCATION : LONGVIEW WA
TYPICAL

TEST PARAMETER SPECIFICATIONS TEST RESULTS ASTM TEST METHOD
Thickness (mils) 40 +/- 10% 38 D 1593
Carbon Black (%) ‘ 2= 3 2.5 D 1603
Melt Index (g/10 min) .3 max .10 D 1238 E
Density {(g/cm3) .94 .947 D 1505 A
Tensile Properties:

T.S. Yield (ppi) 86 104 D638

T.5. Break (ppi) 144 208 Type IV

Elong. Yield (%) 10 .5 2 ipm

Elong. Break (%) 500 865
Tear Resistance (lbs) 27 33 D 1004, Die C
Puncture Resistance (1bs) 47 82 FTMS No. 101C

Method 2065

CERTIFIED BY: /
L Ll %_/
Rodney Crenwelge

Lab Manager
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CLOSURE CERTIFICATION

ITEM 5

Phillips 66 Laboratory Results

8103%2: b5-11-90 F-5

LONGVIEW, WA



PRILLIPS

B P e DL afTICS REE WE
Houmzt Somin’ Conpes

gundle Lining Systens
1340 East Richey Road
Houston, TX 77073

ATT: Steve

This lettler

Wwill certif

PHILLIPS 66 COMPANY
Botaltir TEVRE TTEICTVMLE

©BOX TED EHONE 7R3 $TLITML

Jualy
JEvi

FAX:

fLeverson / Ray McCuray

TDE3I-ED

713-875-G010

y thai the Marleu* resin shown below,

es supplied by Phillips €6 Companly, conforms TO CuUr manulac-

turing specification.

TYype:

ot Number:
P.0. hunber:
pDate shipped:
Package:
Quantity:
Melt IndeX:

Density:
ESCR, F/50, Cond. 3:
LT Brit. (RSTM DT46):

el o

PHILLIPS 66 COMPANY

JRV:PSN:ad

* Reg, U.5. Pat.
**%* Nominal Value

OEff.

cc:  QA-File-RC

E. L. Togle

ErY TR-400

03%4Esb

123432

07/25/89

PSPX 2131

148130 1lbks.

.23 cn/10 min.
.537 gm/ccC

1000 hrs =**

£<=180 degrees C *¥

Guality Assurance MNanager



PHILLIPS pH|LL]pS 656 COMPANY
@ PLOADENA, TEXAE 17501752 July 28, 18989

BOX 702 PoOME: 712 4753654
#HILLIPS PLESTICS RUSING JHVE 7086~895
HEAISIOR Chemedt Tompes

FAX: 713-875-86010

cundle Liming Systenms Inc.
1340 East Richey Road’
Houston, TX 77073

ETTN: Steve Severscn / Ray MeCurdy
This letter will certify that the Marlex* resin shown below,

ac supplied by Phillips 66 Company, conforms to cur manufac-
turing specification.

T™Vp&: HIM TR-400

lot Number: _ 0394605

P.O. Number: SPG

Date shipped: 07/25/8%

Package: PSPY 9133
puantity: 164500 1lhs.

Melt Index: .16 on/10 min,
Density: " .93% gn/ce

ESCR, F/50, Cond. B: >1000 hrs *=*

LT Brit. (ASTM D746): <=1B0 degreess (¢ *=

g%?§§24é§h{g;*\_

" M. Vader”

Quality Assurance Manager
PHILLIPS 66 COMPANY

JHV:PSH: ad

- * Reg. U.S. Pat. DfZ.
**x Nominal Value '

cc:  Qh~File-RC
Y. E. Fogle



™

.

L

P
Prij1eps

66’

PEOATING TRREE TILILIVRL

BOX T3¢ P=THE 703 180048

PHILLIZS PLASTIZS RES 0L
mogHet St oy Lompies

Gundle Lining Systens Inc.

1340 East Rithey Road
Bovston, TX 77073

ATTN: Steve Severscn

This letiter will certify
&s supplied by Phillips ¢
turing specificaticn.

Type:

Lot Rumber:
£.0. Humber:
Date shipped:
Package:
Quantity:
Yielt Index:

Density:
ESCR, F/50, Cond. 2
LT Brit. (LSTM D746):

Srad .
./ K. Vedend
ﬁ//Quality Assurance Manacer

PHILLIPS &6 COMFANY

JHV:PSR:ad

* Reg. D.5. Pat.
** Nominal Value

0Irf.

CC: Qi-rile-RC
Z. E. Foule

PHILLIPS 66 COMPANY

July 28, 1989

JHVE 7084-89

FAN: - 713-B75=6010

Ray MeCurdy

hatl the Marlexx* rTesin shown below,
Cempany, conforms ©o our manufac-

H:EY, TR-400

0384628

122812

07/25/89 )

PSPX 682¢

153030 1ibs.

13 6n/10 ain,
.¥38 gm/ce

>1000 hrs *+#

<=120 decraes C %4



nmv%

PLELTELS SEv Al 1 e,
T i EelNE TR AT
Pain it b o= ‘e

ki Dremoa

P OO0

PH]LLIF’S 68 COMPANY

Gundle Lining Svstems Tne.

1340 Fast Richey Rcad

31-

Augus?® l1agg

JiENV¥ B173-5¢

Fr¥: 713-875%-6010

helow,
<o our minelzc-

ryesin shown

Heuston, TX 77072
ATTHI: Steve Seversen / Ray JcCurdy
This letter will certify thzt <he MNarlew*
as suyol ed by =n xllips £4 Comprny, counferns
turing specificzticn.
Type: HEM TR-~400
Lot Runker: 0355238
P.0. Rumber: 124229

. Date shipped: 09/01/B¢%

e Pachage: PEIPY 6303
Quantity: 177380 lbs.

o Melt Index: .16 ¢m/10 min.
Density: L8328 ¢gm/ce
ESCR, ¥/50, Cond. 2: 51000 hrs *4
LT Brit, (BETY D74€): <-iE0 dzgrees

é/? H,rvda%é’m

V/ Quality Assurance Lé;ade*
PHEILLIPS 86 COMPANY

JEV:PSN:agd

* Reg. U.S.
** Nominal

ofr.

FPazT.
Value
CC: QA-File-RC

L, Fozle

-
L



(T PHILLIPS 66 COMPANY

- .
FabisTing "EMSETTIINT -

BoOUTEL BEDRE TR -‘-".;':'%f;

b, #§ ELAETICE ETEAE JHVE 7088-8¢8

by g {nameey Lomlar

Gandle L.ning Systems 1Inc.
1340 Eas': Richey Foad
Houston, T# 77072

ATTN: Stuve Seversen / Ray MNelardy
Taig letuer will certify thaT e Mer.ex? regin shown Lelcw,

T Es Tsuppllef oy Phillirs 58 Company, - CINEoTRSXO=CTITMENLES O tammraE i
coring specificetion.

TYpe: 1o TR-400 )
- Lot RNunbar: Q194222
&j P.0. Ruoher: ar38L2
:Q&ﬁ Date shizped: 07,/235/8¢9
e Tackage: PEPX EZ2L7
Quantity: 154350 lb=.
¥elt Incax: .13 gn/10 min.
Denslty: L8352 cnsce
ESCR, F/30, Ceond. E: 2000 nrs %
Boit. (RSTM DTLE) <-120 Zdagress C »*

/Quall“v Assurance Maniger
L/’ PEILLIPS 6£ COMPRINY
JHVIPSN: ad : ' T T

* ZTeg, U.S. Paz, Off.
k. NOminal Valuw

cer  QA-Tile-RC
Z. . Tezle



"

B

APR-11~1939 @f:

PAILLIRE

<7 FROM PHILL RS EL-m Il -PREALINS T

PHILLIPS 66 COMPANY

PASADENA, TEXAS 77501.0792
BOY, 752 PHONE: 713 475-3668

PHILLIPS PLASTICS RESMS

April 10, 1989

JHVE 3320-89

Mowsion Chirtrut nl Complr

FhX: 713-875-6010

Gundle Lining Systems Inc,

1340 East Richey Road
Houston, T¥ 77073

ATTN: Mr.'steve Severson

This letter will certify that the Marlex* resin shown below,
as supplied by Phillips 66 Company, conforms to our manufac-

turing specificetion.

Type:
Lot Number:
P.G. Kumber:
. Date Shipped:
{:j Package:
R Quantity:
*;5 Melt Index:
Density:
ESCR, F/50:

Low Temp. Brittleness:

(ASTM D746)

Very truly yours,

PHILLIPS &6 COMPANY

HHM TR~400

0382042

120644

C4/07/89

PEPX 599y

1869850 1bs.

.12 gm/L0 min.
8328 gm/cc

>1000 hrs ++%

<~180 degrees F *#

J/ B Vaden -
ity Assurance Manager

* Reg, U.S. Pat. 0ff
*% Nominal Value

PEN:JHV: ag

4 cc: QAa-Flile-RC
[ D. E. Morgan



PHILLIPS 66 COMPANY

PASLDENA, TEXAS Y790 0722
BOY. 752 PHOIWE: 712 4703004

PHILLIFS PLASTICS RIBING
MOVHIDT Cive Mt Compint

cundie Lining Systems Inc.
1340 East Richey Road
Houston, TX 77073

ATTN: Steve Severson / Ray McCurdy

o grsieie

Avgust 28, 1989
JHVE 7875-89

TAX: 713-875-6010

This letter will certify that the Marlex* resin shown beiow,
ss supplied by Phillips 66 Company, conforms tO ©OuX manuisce

turing especification.

Type: _ HHYM TR-400
1ot Number: 0333741
P.O. Number: 123412
Date shipped: 08/15/859
Package: PSP 5039
Quantity: 150000 lbs.

Melt Inde¥:

0.150 gm/10 min.

T
3
'

Density:
TSCR, F/50, Cond. B:
LT Brit. (ASTY D746):

). H, Ldeumy/kékLr

J. H. Vaden

Quality Assurance Managey

FHILLIPS 66 COMPANY

JHV:PS5N:ad

* Reg. U.S. Paz.
** Nominal Value

OILf.

cc: QA-File-RC
E. E. Fogle

0.938 gnm/cC
>1000 hrs *x
<-180 degrees C **



s} D ILLIPS 66 COMPANY
@ PABADENA, TEXAS 775010792

ROX 182 PHONE: 71]) o 752665

PHILLIFS PLASTICS RESING
Howiton Chetual Catrex

tundle Lining Systems Inc.

1340 East Richey Road
Houston, TX 77073

AUGUSL

1989,

JHVE 7997~89

FAY: 713-875-6010

ATTN: Steve Severson / Ray MeCurdy

This letter will certify that the Marlex* resin shown below,

as supplied by Paillips 66 Company, conforms to our manufac-

turinyg specification.

Type:

b

Lot Number:

P.0. Number:

( te shipped:
—+Ckage:

.)Hntity:

Melt Index:

Density: -
ZSCR, r/50, Cond. B:

LT Brit. (&STM D746):

J. H. VQ‘LM,,/MCﬁ

Jd. H. Vaden

Quality Rssurance Manager

PHILLIPS €6 COMPANY

JEV:PSN:md

* Reg. U.S. Pat. off,
** Neminal Value

CC! - QA~FPile~RC
E. E. ?Dgle

HHM TR-400

0394795

123412

08/25/89

PSPX 5968

150850 1bs.

14 gm/L0 min.
-238 gm/ce

>1600 hrs =*%

<~180 degrees C #x
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Sl

LfQﬂ

AT

s

X FNE LN S VA SERY I
E-—- \‘.‘_" E ll?o - E

e PHILLIPS 66 COMPANY -
66 .

PHELIEE £ L2708 Rps
R Y I b

FRit

gundle Lining Systems ITnec.

1240 Tast Richey Road

Housten, . TX 77072

ATTI) Steve Sevezrscn / Rav MoCurds
. This letter will certify that the Marlex* re
#s supplied Ry Phillips €& Compeny, sonforus
Turing °pe ificzzien.

Type: ' . HEM TR-400

Lot Rumber: ' C335238 .

P.O. Numbelr: laazaw

Date shipped: _ 08/01/8%

Package: ‘ PSP 8302
Quantity: 3177450 1bs.
‘Helt Index: : 16 /10 min.

Density: .%38 cm/cc

Z8CR, T/50, Cond. = 1000 kheos %4

LT Brit. (ASTX D746): <-1E0 degress C =*
/ 4’)»'{4,‘{2,

/":—ﬁ_...\_
H. Vauen

&/ Qhallty hssurance Manacer
PHILLIPS 66 COMPANY
JEV:IPSN:ad

* Reg. UV.8. Pat. OFFf.
*r Nominal Value

cel QA-File~RC
E- E. Fogle



n v - - P - — = e

Y} .
" S Ty
Bl PHILLIPS 66 > COMPANY
F g A S 5 R
(:Ea NN huagust 22, 1%E9
oHVY: EX72-89
Thh: 713-875-6C30
" Gundle Lining Systems Inc.
1340 East Richey Road
Heouston, Th 77073 -
ATTH: Steve Severson / Ray Meturdy
. This letter will cerstify that the Far le‘* resin shewns belaw,
35-5upﬁ1iEA by P}illips 66 Company, cenfeorms to our :a._fa:—
¢ turing specifica t;cn
3
T L : T
e Tvpe: R HHEM TR-400
4 yi Lot Rumber: . .i. 0595214
. $: P.O, Number: R l2422¢% .
Q;; " Date shipped: - - 08/01/€9
éﬁ Package: : PSP 5788
o S Quantity: - 173550 Ibs. ' ) .
i w3 Felt Index: o 216 gm/10 win. ' "
" Density: ' .838 gm/cc
B4 * ESCR, 7/50, Cond. E: »1000 hrg s« ' -
" LT Brit. (ASTM D746): <—-280 degrees C »*+ . . - .
={/.‘
/ J. H. Vaden
- Quality Assurance Mahager
PEILLIPS 65 COMPANY
JHV:PSH:ad
* Reg. U,.S. Pat. 0<f.
** Nominal Velue
cc:  QA-rile-RC
L. EZ. Foglse
o .



CLOSURE CERTIFICATION

ITEM 6

Tensile Strength Discussion

g810352: 5B-11-90 F-6

LONGVIEW, WA



- GIBBS & OLSON, INC.

ENGINEERS PLANNERS SURVEYODSS

March 12, 19%0

James L. Grant & Associates, Inc
8301 East Prentice Avenue, Suite 402
Englewood, Colorado 80111 R

Attention: Noelle SearsJ': 1:fft
‘jRéféréhée}“”IntérhatESﬁaluPépéttFacilityf(LbngvieWI?WA)'fénéilé:
Strength Specifications

Dear ‘Noelle:

alterations™in
rQShltﬁBffﬁpdatiﬁg'
the closure“documéntfto”19901industry standards. " The
lower T.S..-yield falls into.this-category :

specifications s A s

3. The linear is covered with 24 “inches 6f s0il ‘and fill °
- material with surface grass.' The area is.surrounded by "
fence with two locked gates limiting the access to only .~ .
maintenance equipment, such as lawn mowing, fertilizing .’
application, etc. This will ensure a load so small that '
the 1linear will: experience no load exceeding. a few
hundred psi in the worst case. This gives .a factor of
safety on the order of 10. = L0 L cuteend

i b T

1405 17TH AVENUE, SUITE 300 « P.O. BOX 200 LONGVIEW, WA SBE32 ¢ (208 425.0991



Page 2
James L. Grant & Associates, Inc.
March 12, 1990

I have outlined the three reasons the T.5. at yield of 2666
psi (average) is both reasonable and acceptable to this application
for the International Paper Longview, Washington facility.

If you have any additional concerns, questions or observation
about this issue, please call.

‘ ' s e ; Sincefé1y,“m?_ o )
L ~ GIBBS & OLSON, INC.




CLOSURE CERTIFICATION "LONGVIEW, WA

ITEM 7

Gundle As-Built Drawing

g

810352: 5-11-90 F-7



TREATMENT BLDG. FOUNDATION

P-18 BO2001750C

P—12 B0OZ011754C






. P-19 B02001750¢

NOT TO SCALE .

R SOEn = TYP. PIPE: PENETRATION § VARIES| . . ‘,‘
1@ = DESTRUCTIVE SAMPLE LOCATION ::
©1DS-1 o = DESTRUCTIVE SAMPL 1.D. Ne. :
S PP=1 L= PANEL 1.D. Noo \
© .| B02001755C .= ROLL |.D..No.

kg

. THIS DRAWING 1S THE ‘PROPERTY OF GUNDLE LINING CONSTRUCTION CORP AND WAY NOT BE COPIED OR REPRODUCED IN ANY WAY WITHOUT WRITTEN PERMISSION. THIS DRAWING CONTAINS .NFORMATION BELIEVED TO BE CORRECT, BUT WHICH IS =
+ . SUBJECT TO' CHANGE WITHOUT NOTICE, THE DETAILS ARE OFFERED AS A GUIDE FOR CONSTRUCTION AHD TO ASSIST ENGINEERS WiTH THEIR DESIGN. HOWEVER, GUHDLE ASSUMES NO LIABILITY IN CONNEGTION WITH THE USE OF THIS INFORMATION -
- EXPOSED HOPE LINERS PRESENT A SAFETY HAZARD FOR PERSONNEL AND ANIMALS SINCE THE SLICK SURFACE, ESPECIALLY WHEN WET, CAN PRECIPITATE FALLS AND PRECLUDE ESCAPE FROM EVEN MILD SLOPES, AFTER_DEMOB|L|ZATION. OF  GUNDLE'S.
. GREW, 1T 1S THE OWNER'S RESPONSIBILITY TO PROVIDE ADEQUATE SAFETY EQUIPMENT IN THE FORM OF FENCES, ROPES, LADDERS, ETC., AS ARE NECESSARY TO PREVENT INJURY OR DEATH. . R




P-12 B02011754C

* NOT TO SCALE

-

ED OR REPRODUCED IN ANY WAY WITHOUT WRITTEN PERMISSION. THIS DRAWING CONTAINS -INFORMAT |ON BELIEVED TO BE CORRECT, BUT WHMICH 1S
10N AND TO ASSIST ENGINZERS WITH THEIR DESIGN. HOWEVER, GUNDLE ASSUMES NO L IABILITY IN CONNECTION WITH THE USE OF THIS INFORMATION

CK SURFACE, ESPECIALLY WHEN WET, CAN PRECIPITATE FALLS AND PRECLUDE ESCAPE FROM EVEN MILD SLOPES.
FORM OF FENCES, ROPES, LADDERS, ETC., AS ARE NECESSARY TO PREVENT [NJURY OR DEATH.

s

AFTER DEMOBILIZATION OF GUNDLE'S

NOTE:

Y. THIS AS-BUILT 1S FOR G.C. PURPOSES QNLY.

LAB SAMPLES ONLY.

DO NOT SCALE FOR AREA-TAKE-OFF. FOR

" DATE REV

DESCRIPTION

APPR'D. BY

By

Gundle

19183 BUMULE ROAD.
HOUSTON, TEXAS 77873

®

AS-BUILT DRAWING

| 0ATE 1-18-00.

'SCALE AS MOTED..

OWHER

INTERNATIONAL PAPER
LONGVIEW, WA. .

DRAMING No

8049701 |

By
DT

|apPROVED  BY.

AV

a




CLOSURE CERTIFICATION

ITEM 8

Gundle Weld Certification

8§10352: 5b-11-80 F-8

LONGVIEW, WA




o
#

Certification of the HDPE Welds and Seams
far +ha HNPR Tdnar Tnetallatian At +ha
International Papey Facllity

in
Longview, Washington

and that the welds are acceptable as defined by the
8pecifications for the liner inetallation, which are attached,
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GIBEBS & OLSAN, INC.

o ENGINEERS PLANNERS SURAVEYORS

February 7, 1990 VT-‘;7:1",:Tﬁw“4 '

James L. Grant & Aésoc;, ‘Inc,
8301 E. Prentice Avenue,'Su1te 402
Englewood CO 80111

ifiﬁAttent10n°

Re:_ Longv1ew _Washington, Treated Wood  Products Impoundment

ﬁmm&ﬁﬁﬁ@%%ﬁﬁﬂ“' , et T
YO kanﬁ?ﬁpestlonswaboutmthe
Ficationss STareEnecessa 1
\-c_‘g‘.;g‘ mm‘z_:am:%?‘xﬁ?fr" ];y it
; 1

Enclosures .
cc: J. Amin'.-
JD/sv - .
File: 375.13.10

TGS 1T7TH AVENUE, SiNTE SC0 @ RO BOX <00 o LITNGVIELY. Wa =SS32 e (Z08) ASS.0ss1



GIBBS & OLSON, ING.

RESPONSES TO
HIGH DENSITY POLYETHLENE ENGINEERING SPECIFICATIONS

III. MATERIALS, G., 2. "One dog bone shall be cut out of each
sample and subject to a pull test at the site.™

The test procedures were periodically reviewed by me. Pictures and
actual test samples were taken and are available upon recquest. In
addition, I am enclosing a copy of Gundle's Pre-weld Qualification,
which should cover each dog bone test. It appears that some of
Gundle's Pre-weld Qualification sheets are missing. A review of
the daily progress reports show dates when welding took place, but
no corresponding Pre-weld Qualification sheet are shown. Daily
reports show welding on both the 15th and 20th, but no Pre-
qualification Report. Jim and Larry, Gundle's representatives on
the site, both assured me that all tests were taken.

III MATERIALS, C. Inspection, 2., a.

I visually inspected the seams of entire liner. 1In addition to
this visual observation, onsite testing as outlined above was
prerformed. Gundle performed vacuum testing on all seams (see

reported dated 10/29/89) and reported them as good. No discrepant
were found.

I1T ﬂATERIALS, 3. Report and Certifications, a. & b.

These items refer to a report by manufacturer's representative. I
am neither a representative of the manufacturer nor gqualified to
technically review the materials which Gundle provided. as
International Paper's representative, I observed that the materials
were delivered to the site, and appeared +to meet all the
manufacture's specifications.

IV. INSTALLATION, C. Seaming Methods, 1

I witnessed testing of the dog bone sections as outlined above.
This testing demonstrated that each weld in tension, had in excess
of 100% of the strength of the original material.

V. QUALITY ASSURANCE, B. Sheet Manufacture, 3., d.& e.

The items listed here appear to be information supplied by Gundle.
Gundle provided no such information to ne.

V. QUALITY ASSURANCE, C. Installation Quality Control, 2. Welding,
b., 1., a.

I observed that all welds attained their maximum strength within
minutes upen completion. This was demonstrated by the pull tests
belng performed within minutes of the successful weldlng of the two
pieces together. .
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Results of Field Pull Test
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st

WELD

END 1

SHEET A

EXPLANATION OF FIELD TENSILE TEST

Sheets & and B were welded together using an extrusioi
welding process. A portion of Sheet A was placed underneath Sheet
B, providing an overlapped area at the seam of the two sheets.
The extrusion weld was placed at the edge of Sheet B, were 1t
contacted Sheet A. For each day of welding, a sample weld sheet
was prepared. An approximately one-inch thick piece was cut from
the sample weld sheet for tensile strength testing on-site. The
materials shown above are remnants from the testing.

Initially, the sample piece was placed in a vise so that
Sheet A was under tension. (Ends 1 and 2 clamped in vise). The
tensile forces were gradually increased until failure occurred.
In the sample piece shown above, Sheet A was torn in half and the
weld was undamaged. These results indicate that the weld was
stronger than the parent material in Sheet A. For the second step
of the tensile test, the sample piece was placed in a vise &0
that Sheet A, Sheet B, and the weld were under tension. (Ends 1
and 3 clamped in vise). The tensile forces were gradually 1in-
creased until failure occurred. In the sample piece shown ahove,
Sheet B failed and the weld was undamaged. These results aiso

indicate that the weld was stronger than the parent materials In
Sheets A and B.

FAILURE

OVERLAP OF SHEET A

SHEET B

END 2

END 3

jlg

JAMES [ GRANT & ASSOCIATES
geqtechnical anginearinge managament »
computer sciancs

ENGLEWOOD, COLCRADC

EXAMPLE OF FIELD TENSILE TEST
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Gundle

Laboratory Report § 7018 : PAGE 1

- A —— ———— —

DATE: 01,/1%/90

SUBJECT:

Quality control testing of site welds from INTERNATIONAL PAPER
LONGVIEW WA

8049
Product type: HDPE 040 MIL
TEST METHCD:
[ASTM D638 Type IV dumb-bells were used
for peel and shear testing of the welds.]
TEST RESULTS: (FTB = Film Tearing Bond)
Peel Max Shear
Seam/Sample Result Type Stress, ppl Stress, ppi
3/3 FTB 72 122
1/Ds-1 FTB 94 123
4/DS-2 . FTB 86 125
CONCLUSION:

All welds passed.

CERTIFIED BY:

)

Rodney Crenwelge
Lab Manager

L
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i CIBES & OLSAN, INC.

' ENGINEERS PLANNERS SURVEYQORS
March 12, 1990
James L. Grant & Assocciates, Inc.
8301 East Prentice Avenue, Suite 402
Englewood, Colorado 80111

Attention: Noelle Sears

Z.Reference., Internatlonal Paper Fac1llty (Longview,;WA)ﬁl‘
Lo Weld Inspectlon ' e

'-wg*:e,eg.‘;@ﬂ..

.-\mr.‘-
SRR

2l TField‘Testing‘All“Seams“Upbh‘Compleﬁion
NRRCTEET --~Vlsua11y rev1ew1ng all welds-~ R

The . Spec1f1cat10n recommended fleldltest.procedure or4£heit

'?lLongv1ew‘Wash1ngton site‘was 2., B.;1. = "Fielding Testing all welds -
by :Ultrasonic". The ultrasonic method consists of calibrating a

transducer unit to measure the thickness of each ‘acceptable weld
and measuring. each and every weld by  passing the ‘properly
calibrated transducer over all welds. The Gundle representatlve
reviewed the ultrasonic test method. He was concerned that welds

which will pass the test for thickness, still have potential for
tunnels or voids in the seams. .. Test methecd Ne. 2.,B.,2 for the

complete lining system is "vacuum testing of all ‘seams". The
vacuum method will not measure seam thickness, but it does insure
that no tunnels oxr voids exist, guaranteelng an impermeable linear.

'The goal at the Longview site is to create an impermeable layer

Ma0T 1 FTh AVENUE. SUITE S2T s 5.0, S0X 200 ¢ LONGVIEW, Wa EE2E2 (ZTEI -=5.CTES



Page 2 |
James L. Grant & Associates, Inc.
March 12, 1990

which surface water can not penetrate. I selected vacuum testing
as the best method for achieving the desired goal. The reasons
outlined above (substituting the vacuum testing for the ultrasonic

testing) is actually an improvement over the criginal
specification. : ' ‘

If you have any additional concerns or questions about this
issue, please call me at 206/425-0991. ‘

- fgincerely, .- o Tl

GIBBS & OLSON, INC.
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AMERICAN LANDSCAPE

MAINTENANCE .
P.Q. Box 1061
Kelso, WA 98626

423-1881
NOVEMBER 13,

JOHN DUNCAN

GIBBS & OLSON INC.
1405 17TH AVENUE
LONGVIEW, WA. 98632

RE: HYDROSEEDING at INTERNATIONAL PAPER

I have talked with U.S. Dept. of Soil Conservation Service. Their recomnendation
(see attached) is in my opinicn, the best seed mixture for INTERNATIONAL PAPER'S

particular 51tuat10n

Along with the seed I recommend:
[1] 2,000 LB of SILVA FIERE MULCH per acre.
{2] 300 LB of PAREX 14-19-19 STARTER FERTILIZER per acre.
[3] 300 LB of CALPRIL LIME per acre.

The above rates are standard amd will insure good seed germination, followed by
a thick stand of plants {grasses and clover.)

I have alsoc spoken with our local Co~operative Extension Agent, JOE CROFT.
He approved the recommendations. We spoke over the ‘phone and I have sent
him a complete letter for his records.

Sincerely,

DWAIN BUCK

DB/as
Enc:



AMERICAN LANDSCAPE

MAINTENANCE
P.0. Box 1061 T
Kelsn, WA 88626 '
423-1881

NOVEMBER 13, 1989

GIBES & OLSON INC.
ATTN: JOHN DUNCAN
1405 17TH AVENUE
LONGVIEW, WA, 98632

RE: BID to HYDROSEED at INTERNATIONAL PAPER
(APPROXIMATELY 3 ACRES)

A. MATERIAL RATES PER ACRE:

[1} 75 LB. SEED MIX

[2] 3060 LB. PAREX 14-19-19 W/IBDU
[3] 300 LB. CALPRIL LIME

[4] 2000 LB. SILVA FIBRE MULCH

B. AREA WILL BE SEEDED BY DRAGGING HOSE OVER THE TARGET AREA.

[Our equipment will not drive on the area to be seeded.]
PRICE PER ACRE: $975.00 . ) ..

This price does not include SPRING or FALL application of fertilizer,
which I highly recommend.

BID SUBMITTED BY : DWAIN BUCK :
C/0 AMERICAN LANDSCAPE MAINTENENACE
PO BOX 1061 ’
KELSO, WA. 98626.

(206) 423-1881



LATE-SEASON NITROGEN FERTILIZATION

John R. Street, Ph.D., Associate Professor, Ohio State Universily

It has been pointed out that heavy nitrogen fertili-
zation during the spring and summer is unde-
sirable for cool-season turfgrasses. Nitrogen
fertilization has proven beneficial during the late
fall (Jate season) on cool-season turfgrasses

(Powell, Blazer and Schmidt). Decreased disease,

improved stress tolerance, and increased rhizome
and root growth are among several of the claimed
advantages to the “late-season” nitrogen fertili-
zation program. The late-season programis based
on differences in optimum temperatures that
exist between (1) root-rhizome growth versus
shoot growth and (2) photosynthesis versus
respiration. .

Shoot and root growth of cool-season turf-
grasses occur most readily in the temperature
ranges of 60-75°F and 50-65°F, respectively.

Root growth of cool-season grasses will continue

at soil temperatures close to freezing (Koski,
1983). Shoot growth will cease at higher tempera-
tures than that for root growth. Late-season nitro-
%en fertilization capitalizes on this differential.
nder late-season fertilization, nitrogen applica-
tions should be made when vertical shoot growth
has stopped, but the turf leaves are still green to
produce carbohydrates via photosynthesis. Air
temperatures of 45-50°C are usually necessary
for vertical shoot growth stoppage. /1 1s important
fo understand that since temperatures will be at a
point causing stoppage of topgrowth, rools, rhizomes
and stolons will capitalize on any applied nitrogen.

The carbohydrate produced will bemore efficiently

used for root, rhizome and stolon growth during
the late fall and winter periods. It 1s critical that
the nitrogen be applied prior to dormancy for max-
_imum efficiency of applied nitrogen. Once the
tissue has turned brown, photosynthesis will no
longer occur. “Late-season” fertilization is not
dormant fertilization.

During late fall, photosynthesis is higher than
respiration for cool-season grasses. With green
tissue, photosynthesis will occur readily at low
temperatures. The high net photosynthesis during

late season leads to maximum carbohydrate pro-
duction and carbohydrate storage for reserves.
The positive carbohydrate balance favors root
and thizome growth over topgrowth since air tem-
peratures are well below that considered optimum
for shoot growth. '

Nitrogen applications during the late season
if timed properly will extend the greening of the
turf later into the fall and winter. Spring green-up
will normally occur earlier. The green turfisphoto-
synthetically active favoring a positive carbohy-
drate balance. Late-season nitrogen fertilization
increases the “green growing” period of the turf-
grass plant later info the fall and earlier in the
spring. Physiologically, this is a positive agro-
nomic practice.

The most efficient nitrogen fertilizers for use
in late-season fertilization programs are those -
independent of temperature for nifrogen release.

"Soil temperatures and microbial activity are low
at this time of the year resulting in Jess efficiency

from methylene urea and other temperature-
dependent fertilizers. Urea and IBDU are fertiliz-
ers that are independent of temperature for nitro-
gen release and, therefore, make for excellent

. late-season nitrogen sources.-IBDU, having a

slow-release characteristic, will not cause surge
growth even if misapplied (e.g. too early) in the
late-season program. Nitrogenis a key component
of turfgrass fertilization programs. It has an influ-
ence on both the morphology and physiology of the
turf plant. High quality turf exhibiting acceptable
green color and density requires periodic applica-
tions of nitrogen. Nitrogen, however, is frequently
referred toasthe “TNT” of turfgrass fertilizations
programs. It can be just as detrimental as bene-
ficial if it is mismanaged. Physiclogically, the turf
manager must maintain a good carbohydrate re-
serve. Proper timing and rate of application are im-
portant in successful long-term programs. Always
remember: greener is not always better. A happy
medium must be reached between agronomics and
aesthetics. '

PAR EXN und 1BUU ave registered trademarks of Estecir, I

mOfILNOMAL *AOCUCTS

Eaall. e ¥ DAREX” and IBDU* are more quality preducs of Estech, Inc., Professional Products Division, 1203, Box 208, Bamow, FL 33330
A



Parex ——— =

BAQFESSIONAL FRODUCTS = e .

release _
fertilizer E=.

T

THIM =

B4 onoFESSIONAL PRODUCTS fommt

PAR EX 14-19-19 w/IBDU®

VIGORO INDUSTRIES, INC.
PROFESSIONAL -

PRODUCTS DIVISION

P.0. Box 512 » Winter Haven, Florida
33882-0512

TECHNICAL DATA

Par Ex® Proiessicnal Products has compiled
this technical data sheet to describle our pro-
duct and its characteristics, 1o assist the user in
determining the actual usage for maximum turf
response. '

SPECIAL STARTER/HYDROSEED MIX

GUARANTEED ANALYSIS

TOTAL NITROGEN (HN).cveeceacsaesesancanrscssssnsassncnnrs 14.00%

4.67% Ammoniacal Nitrogen
0.93% Urea Nitrogen
8.40% Water Inscluble Nitrogen

AVAITABLE PHOSPHORIC ACID (P20g)ecccrccuacncsarsccacanns 19.00%
SOLUBLE POTASH (Kzo)..'.-.-l‘l‘-.'.‘.'l...'-'l....‘.l.. 19.00%

Derived from isobutylidene diurea, ammoniated phosphates,; triple

super—phosphate, and muriated potash.

Potential acidity 800 lbs., Calcium Carbonate equivalent per ton.

PAR EX® and IBADU® are registered trademarks of Estech Branded

Fertilizers, Inc.
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oy United States Sail 1708 allen Street
Department of Conaervation )
Agnhcuiture : Servica Kelso, Wa. 98626

Lot

July 11, 1986

W.K. Robertson
International Paper Co.
P.0. Box 160707
Moblle, Alabama 36616

Re: The, restoration cf the yard sits in Longview, Wa.

Recommended seeding mixture:

15 1bs. of creeping red fescua

3 1bs. of "Durar" hard fescue

3 lbs. of white dutch clover _
Harrow the site about three times to get a % to 1 inch fine surface. Use a
broadcast seeder and broadcast evenly making two passes at right angles to
each other. Harrow the field lightly after seeding.
With sprinkle irrigation available try to have the area seeded by September 15.
aﬁd then lightly water 2 to 3 times a week until thé grass comes up. Then

" water lightly at least once a week until the end cf Cctober. By then the rain

should be fregquent enocugh to carry it through.
Place 24 feet of fill material over plastic liner. Fill material shouid be
made up of L dredge spoil and % silt leam or silty clay loam. Qsitrander Rock
and Construction Company 6150 Ocean Beach Highway, Longview, Wa. 98632
Ph (206) 636-4430 currently has a lot of overburden which would be ideal to
mix with the dredge spoil for the fill material. You can mix the two materials
adequately by dumping one load of each and moving it onto the site with a
dozer. This should adecuately take cars of the site.

Sincerely,

\(j2<4,42,~¢ o ?6(;:,~27F_

Duane Scott

Distri;t Conservationist

The Scd Conservation Service
\ ] is an agency of he

Dagartmant of Agrcullure
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LONGVIEW, WA
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EVERGREEN STATE FENCE CO.
8905 N.E. 39ih Ave.
VANGOUVER, WASHINGTON 98665

(206) 254-2407 .

-~

PROPQSAL SUBMITTED TO . : e FHONE S, -:...| DATE

Gibbs & Olson Ine. .- '.42540991 ‘-'-“* 12.1A-1959

STREET . . - S o[ 708 MAME _
?.0. Box lJ»OO I _ L R O J
CITY, STATE AND ZIF CODE ’ JOB LOCATION . i A
Longview, Washlngton 98632 International P“ner Plant
ARCHITECT DATE OF PLANS Jo8 PHONE

We hershy submit specifications and estimates for:

For Ingtallation-of -approximately (1200') of (5') Chain Link Fence,

U (2) TO“ﬁDouble Drive Gates,.at Internatlonal—Paper—Plant .Longview,

ﬁashxngton per conversatlon. -

SPECIFICATIONS L.

mmremimitnd Lt

e i Bttt

R
bk o vatilliadad ol d

¢
l

328 32

N Y -

s
sl i b

an

Four Thousand Six Fundred Forty Elght Dollars and 32;--—&mms@ &4, 648 32

e ﬁrnpnmz hereby to furnish matenal and labor — complete m accordance wnth above specifi catlons for the sum of' o

)
Payment to be made as follows:
(30} Days after Completeion of jobt T .- -
All materiai is guaranteed to be as specified. All work to be completed in a workmanlike .
manner according to standard practices. Any alteration or deviation from abave specifica- Authorized fné‘ ) f ,f H]?Jlg Nf
tions inveolving extra costs will be executed only upon written orders, and wiil become an Signature h
axtra charge aver and above the estimate. All agreements contingent UpoR strikes, actidents é -~
ar delays beyond our control. Cwner 1o carry fire, tarmado and other necessary insurance. Nete: (This preposal may be .{d]
) \ Our workers are fuily coverad hy kmen's C 1 e withdrawn by us if not accepted within days.
\x= - TSV T o . /
oy \

AII? ptﬂnff Uf ﬂrn;mﬁal — The abave prices, specifications

and concitions are satisfaciory and are hereby accepted. You are authorized
to do the work as specified. Payment wiil be mace as outlined above.

Signature

Signature

Date o =ezepianca:

LT A NE B g 0 HUm VIR L 59 G PINE TOLIAEE L @ 0823 R3S
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