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\~\/40 years and moving forward

John R. Kasich, Governor
Mary Taylor, Lt. Governor
Scott J. Nally, Director

March 28, 2013 RE: LORAIN COUNTY I LANDFILL
LORAIN COUNTY
LEACHATE STORAGE TANK
CERTIFICATION CONCURRENCE

Mr. Chris Jaquet
Environmental Manager
Republic Services, Inc.
43502 Oberlin-Elyria Road
Oberlin, OH 44074

Dear Mr. Jaquet:

On March 12, 2013, Ohio EPA received the following submittal for the Lorain County [l
Landfill. “Leachate Storage Facility Expansion, Construction Certification Report.” The
landfill is located at 43502 Oberlin-Elyria Road, New Russia Township, Lorain County, Ohio.
The purpose of the report is to detail the construction activities associated with the installation
of the second of two leachate tanks. Each tank has a volume of 398,000 gallons.

After finalization of Director's Findings and Orders on August 22, 2008, the relocation of the
leachate collection tank facility was approved on August 27, 2008, through a PTI alteration
request. The district office also concurred with the certification report for the first tank on
August 27, 2008. The second tank was installed between October 16, 2012 and February
18, 2013.

Based on a review of all information, Ohio EPA concurs with the report. If you have any
questions, | can be reached at (330) 963-1186, or by electronic mail at
jerry.parker@epa.ohio.gov.

S!ncerely, .
e —
Jer

. Parker
Division of Materials and Waste Management

JLP/cl

cc:  Clarissa Gereby, DMWM-NEDO Erik Bewley, DAPC-NEDO
John Sabo, Lorain County Board of Health Rick Isaac, Brown and Caldwell
File: [Land/Lorain Il Landfill/Aut/47] ‘
DMWM # 4949

Northeast District Office » 2110 East Aurora Road ¢ Twinsburg, OH 44087-1924
www.epa.ohio.gov ¢ (330) 963-1200 » (330) 487-0769 (fax)



Brownao

Caldwell §

4700 Lakehurst Court, Suite 100
Dublin, Ohio 43016

Tel: 614-410-6144

Fax: 614-410-3088
www.brownandcaldwell.com

March 11, 2013

Mr. Jerry Parker, P.E., R.S.

Environmental Engineer

Ohio Environmental Protection Agency

Division of Materials and Waste Management

Northeast District Office

2110 East Aurora Road

Twinsburg, Ohio 44087 142575

Subject: Leachate Storage Facility Expansion Construction Certification Report
Lorain County Il Landfill
Lorain County, Oberlin, Ohio

Dear Mr. Parker:

Brown and Caldwell, on behalf of Republic Services, Inc. (Republic), respectfully submits
the Leachate Storage Facility Expansion Construction Certification Report (Certification
Report) for the Lorain County Il Landfill located in Lorain County, Oberlin, Ohio. One copy
of the Certification Report is enclosed for your review and comment.

Please contact me at 614-923-50086, if you have any questions concerning the Certifica-
tion Report.

Very truly yours,

RECEIVED

Brown and Caldwell

MAR 12 2013
M O‘ Q- OHIO EPANEDO

Richard A. Isaac, P.E.
Supervising Engineer

Enclosure

cc: Chris Jaquet, Republic Services, Inc., Fairview Heights, OH, w/enc.
Richard Kostelnick, Republic Services, Inc., Oberlin, OH, w/enc.
John Sabo, Lorain County Health Department, Elyria, OH, w/enc.
Erik Bewley, Ohio EPA, NEDO, DAPC, Twinsburg, OH, w/enc.
Project File



A N U T
Notarized Statement

“I, Chris Jaquet, certify that this Leachate Storage Facility Expansion Construction Certification Report for
the Republic Services, Inc. Lorain County Il Landfill in Lorain County, Oberlin, Ohio and all attachments
were prepared in accordance with the provisions and requirements of Ohio Administrative Code (OAC)
Rule 3745-27-08(H) effective August 2003. Based on my inquiry of the person or persons who were
directly responsible for gathering the information, or the immediate supervisor of such person(s), the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am
aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.”

T 3/8/1%

Signature Date
Chris Jaguet Area Environmental Manager
Name Title

On this, the g day of j Zf aaﬂ Q 2013, before me, a notary public, the above signed

person, known to me to be the person whose name is subscribed to the within instrument and acknowl-
edged that he executed the same for purposes therein contained.

In witness whereof, | hereunto set my hand and official seal.

Notary Public

LYNN C WILLIAMS
NOTARY PUBLIC - OHIO
MY COMMISSION EXPIRES 08-23-16

Brown o Caldwell
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Engineer’s Certification

“l, Richard A. Isaac, being a Registered Professional Engineer in the State of Ohio, PE No. E-57074,
certify under penailty of law that this Leachate Storage Facility Expansion Construction Certification
Report for the Republic Services, Inc. Lorain County Il Landfill in Lorain County, Oberlin, Ohio and all
attachments were prepared by me or under my direction or supervision in accordance with the provi-
sions and requirements of Ohio Administrative Code (OAC) Rule 3745-27-08(H) effective August 2003
and in accordance with good engineering practices. | have personally visited and examined the facility
and am familiar with the information submitted in this document and based on my inquiry of the person
or persons directly responsible for preparing this Leachate Storage Facility Expansion Construction
Certification Report, the information submitted in the Leachate Storage Facility Expansion Construction
Certification Report is, to the best of my knowledge and belief, true, accurate, and complete. | am aware
that there are significant civil and/or criminal penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.”

‘QMCLQ SOIE

WAL 80d0y,
- f

Signature Date W<€ OF 07
Ig ) \\\};P:‘ E O&; Il,’
AT
Richard A. Isaac. P.E. [ Ry =
Name = ISAAC [ 4
zv w S
=R\  ES57074 Jws
% S$
'.«(I@G\\e
/,’ISIO N A\‘ \\\\

aTmes
On this, the /// day of M?/% 2013, before me, a notary public, the above signed
person, known to me to be the person whose name is subscribed to the within instrument and acknowl-
edged that he executed the same for purposes therein contained.

In witness whereof, | hereunto set my hand and official seal.

-

o)
/355’/4%-’

KATHLEEN ALLEMAN

Notary Public
Notary Public
In and for the State of Ohio
My Commission Expires
August 11, 2014
Brown s Caldwell : ii
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Section 1

Introduction

The purpose of this Leachate Storage Facility Expansion Construction Certification Report (Certification
Report) is to detail the materials, construction/installation methods, and observations and tests per-
formed for the Leachate Storage Facility Expansion Construction Project (LSF) at the Lorain County i
Landfill (herein after referred to as the “Landfill”), Lorain County, Oberlin, Ohio. This Certification Report
was prepared in general conformance with Ohio Administrative Code (OAC) 3745-27-08(H). The Owner’s
Notarized Statement and the Engineer’s Certification attesting to the accuracy and compliance of this
Certification Report are included as Pages ii and iii, respectively.

The Certification Report includes the following sections:
1. Introduction

2. Leachate Storage Tank

3. Pipelines

4. Electrical

A discussion of the LSF materials, construction/installation methods, and observations/tests performed
is provided in the appropriate sections. Daily field logs, photographs, project record drawings, pipe
pressure test resuits, and additional relevant information is provided in the appendices.

The field work was performed from October 16, 2012 to February 18, 2013 by Republic's subcontractor,
Miller Bros Construction, Inc. (MBC) of Archbold, Ohio. MBC, under the supervision of Brock Quaintance
(Superintendent) performed the construction/installation of the pipeline components and aeration
system associated with the leachate storage tank. The tank was designed and manufactured by CST
Industries, Inc. (CST) of DeKalb, lllinois. The aeration system was designed and manufactured by Aertec
Aeration Technologies, Inc. (Aertec) of North Andover, Massachusetts. MBC's subcontractor, Gateway
Tank, Inc. (Gateway) of Avon, Ohio, provided assembly services for the tank. Heat trace, pipe insulation,
and electrical controls were installed by MBC’s subcontractor, Butchko Electric, Inc. of Amherst, Ohio.
Construction quality assurance (CQA) oversight was performed by Brown and Caldwell with Nate Givens
and Janet Todia providing observations and documentation. Richard A. Isaac, P.E. of Brown and Caldwell
served as the certifying engineer and also served as the Project Manager. Daily field logs and construc-
tion/installation photographs during periodic site visits/construction meetings are included in Appen-
dices A and B, respectively. Qualifications for Mr. Givens, Ms. Todia, and Mr. Isaac are included in
Appendix C.

For the purposes of this Certification Report, construction quality assurance (CQA) is used to refer to
activities performed by Brown and Caldwell, where quality control (QC) refers to observation and testing
activities performed by the leachate storage tank component's installer (MBC) and manufacturers
(Gateway and Aertec).

1.1 Field Alterations/Deviations

During the course of the construction/installation activities, minor alterations/deviations from the
construction drawings were implemented in the field. These minor alterations/deviations are listed
below, and are also reflected in the Project Record Drawings included in Appendix D:

« The new 10-inch diameter off gas pipe was connected to the existing odor control system.

Brown av Caldwell
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2012 GCCS - Phase 2 Construction Certification Report Section 1

The new 6-inch diameter steel airline was connected to the existing 4-inch diameter HDPE airline

with a 6-inch by 4-inch tee and a 4-inch diameter steel pipe in order to supply air to the aeration
system in the new leachate storage tank.

Brown~xCaldwell
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Section 2

Leachate Storage Tank

The new 404,184-gallon, epoxy-coated, steel leachate storage tank is a Model 3652 SFTT TecStore™
tank designed and manufactured by CST (see Appendix E). The tank is a factory-applied epoxy-coated
steel bolt-together constructed tank with an aluminum spherical dome roof. The plan view and details of
the new leachate storage tank are provided on the Project Record Drawings (see Appendix D). The tank
was assembled on the existing concrete foundation located within the Leachate Storage Facility second-
ary containment, constructed in 2009.

The new leachate storage tank floor is constructed of factory-applied epoxy-coated steel bolt-together
panels set on ¥2-inch thick Dow® Styrofoam™ sheathing insulation. The 36-foot diameter by 52-foot tall
tank sidewall structure is constructed of eleven courses of semi-circular factory-applied epoxy-coated
steel bolt-together panels, plus a bottom starter ring of semi-circular factory-applied epoxy-coated steel
bolt-together panels. The sidewall starter ring is held in place with embedded steel anchor bolts and
steel anchor chairs. The upper portion of the tank sidewall is reinforced with a steel web truss wind
stiffener bolted to the bottom of the third course of sidewall panels from the top.

The dome roof is a free span, aluminum geodesic dome, constructed with non-corrugated triangular
aluminum panels interlocked by a truss system with wide flange extrusions, and bolted onto the tank
sidewall with an attached extended eave angle (see Appendix E). A 24-inch diameter aluminum roof
vent is mounted near the center of the dome roof. A 30-inch square aluminum roof manway was
installed near the edge of the roof next to the top ladder step-off platform.

One sidewall manway is mounted on the lowest course of full-size panels on the north side of the tank. A
tank ladder constructed of aluminum rails and rungs with a hot-dip galvanized cage and a hot-dip
galvanized step-off platform is mounted on the south side of the new tank. A liquid level indicator was
also installed on the outside of the tank sidewall on the south side of the tank.

The new leachate storage tank is equipped with an aeration system discussed in Section 4.

2.1 Materials

The materials used for the construction/installation of the new leachate storage tank included the
following:

« 404,184-galion, epoxy-coated, steel tank - Model 3652 SFTT TecStore™ tank with appurte-
nances.

» Pressure relief valve.
¢ Pressure transducer.
« Liquid level indicator.
« Tank ladder with cage and step off platform.

2.2 Construction/Installation Methods

The general construction/installation methods were as follows:

« The tank and dome were erected by Gateway following the manufacturer's (CST) specifications and
recommendations including manways, vents, ladders, platforms, and appurtenances.

L.
BrownswCaldwell : 21
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2012 GCCS - Phase 2 Construction Certification Report Section 2

o Gateway assembiled the starter ring and dome on a system of temporary jacks and struts.

o The dome was hoisted on the jacks and the first course of wall panels was assembled. The pro-
cess was repeated until all eleven courses of wall panels were assembled. One panel in the low-
ermost course of full-size wall panels was omitted until installation of the aeration system piping
was completed and was later installed by Gateway to complete the tank assembly.

o Gateway disassembled the jacks and struts and removed them from the tank.
Gateway installed the pressure relief valve on the dome roof.

Gateway installed the pressure transducer with low level interlock to control the transfer pump and
high level switch interlock to stop the leachate fill pumps.

Gateway installed the external liquid level indicator to the outside of the tank.

Gateway installed the tank ladder with safety cage and the step off platform to the outside of the
tank and the dome roof.

Gateway installed the pipe nozzles for the pipeline connections discussed in Section 3.

2.3 Observations/Tests

The following observations and tests were performed during the construction/installation of the new
leachate storage tank:

The tank design submittal including the professional engineer’s certification was reviewed and is
provided in Appendix E.

The new leachate storage tank, dome, and appurtenances were visually inspected for conformance
with the specifications, as well as to verify there were no signs of damage. The new leachate storage
tank materials were determined to be in conformance with the specifications and no visual damage
to the tank components was observed.

Visual observation and documentation of the new leachate storage tank installation was performed
(see Appendix A and Appendix B for the daily field logs and photographs). No issues were observed
for the leachate storage tank installation.

Hydrostatic testing of the new leachate storage tank was performed over a 24-hour time period
(January 17, 2013 at 1420 to January 18, 2013 at 1425) by filling the tank with water and visually
observing the tank, manway opening, pipe connections, valves, etc. for leaks. One small leak was
detected due 10 a missing nut on one of the bolts. Gateway installed a nut on this bolt and the leak
stopped. The leak test was started following verification that the leak was fixed. No leaks were ob-
served throughout the 24-hour test period. A project certification letter from Gateway certifying the
leak test warranty and floor bracket installation is provided in Appendix F.

Brown e Caldwell
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Section 3
Pipelines

MBC installed the pipeline components required to incorporate the new leachate storage tank into the
existing Leachate Storage Tank Facility. The following pipe was used to connect the new leachate
storage tank to the existing Landfill Leachate Storage Facility:

» Approximately 142 linear feet of 4-inch diameter SDR 11 solid-wall HDPE pipe.

« Approximately 80 linear feet of 2-inch diameter SDR 11 solid-wall HDPE pipe - secondary contain-
ment sump discharge pipeline.

« Approximately 160 linear feet of 10-inch diameter SDR 17 solid-wall HDPE pipe - odor control system
pipeline.

« Approximately 80 linear feet of 6-inch diameter steel pipe and 70 linear feet of 4-inch diameter steel
pipe - aeration system air compressor pipeline.

A tee and blind flanges were installed at the ends of the odor control and aeration system air compres-
sor pipelines to accommodate future connections for new odor control and air compressor systems. The
location of these pipelines is depicted on the Project Record Drawing (see Appendix D).

3.1 Materials

The components used to incorporate the new leachate storage tank into the existing Landfill Leachate
Storage Facility include the following:

« 2-inch diameter solid SDR 11 HDPE force main pipe.

« 4-inch diameter solid SDR 11 HDPE force main pipe.

» 10-inch diameter solid SDR 17 HDPE off gas pipe

« 4-inch diameter steel airline.

« G-inch diameter steel airline

» Various sizes of HDPE tie-in couplings, reducers, tees, and other fittings and appurtenances.
« Recirculation system pump.

« Pipe supports.

« Metal platform extension.

3.2 Construction/Installation Methods
The general construction/installation methods used to connect the new leachate storage tank to the
existing Landfill Leachate Storage Facility were as follows:

« HDPE and steel pipe of various diameters was delivered to the site and stored in a clean area.

+ The 2-inch, 4-inch, and 10-inch HDPE pipe was butt-fusion welded on-site by MBC prior to being
connected to the new leachate storage tank and the existing Landfill Leachate Storage Facility.

« MBC installed steel pipe support columns along pipe alignments. The pipe supports were se-
cured to the floor and side slopes of the secondary containment with concrete studs.

« The steel pipe was pre-fabricated with flange connections and all necessary elbows and tees by
the steel pipe supplier.

Brown o Caldwell
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Leachate Storage Facility Expansion Construction Certification Report Section 3

MBC connected the steel and HDPE pipelines, check valves, and isolation valves to the new
leachate storage tank and to the existing Landfill Leachate Storage Facility with flange connec-
tions.

The recirculation pump was installed in the recirculation system piping.
Installed pipelines, fittings, and components were field surveyed after installation.

Locations of the pipelines, components, and appurtenances are provided on the Project Record Drawing
in Appendix D.

The existing metal stairs were removed from the pump platform, the platform was extended, and the
metal stair were reattached.

3.3

Observations/Tests

The following observations and tests were performed during the connection of the new leachate storage
tank to the existing Landfill Leachate Storage Facility:

The HDPE pipe and valves submittal was reviewed are included in Appendix E.

Pipe was visually observed for conformance with the construction drawings, as well as to verify
there were no signs of damage. The pipe was determined to be in conformance with the con-
struction drawings and no visual damage to the pipe was observed.

Butt-fusion welds were visually observed. Brown and Caldwell CQA monitors observed hot plate
temperature, holding times, and welding techniques. The welds were determined to be in con-
formance with the specifications.

Pipelines were air pressure tested prior to being connected to the existing Landfill Leachate
Storage Facility. Air pressure testing consisted of applying a minimum of 25 pounds per square
inch (psi) for the 10-inch diameter SDR 17 HDPE pipe, and a minimum of 50 psi for the 4-inch
diameter and 2-inch diameter SDR 11 HDPE pipe. All tests were conducted over a minimum
four-hour period. Prior to beginning the test, during the test, and following completion of the test,
the gauges were visually assessed for damage and proper units of measurement. The results of
the pressure tests determined that the pipelines did not have any leaks. Pipe pressure test re-
sults are provided in Appendix G.

Brown o Caldwell
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Section 4

Aeration System

The aeration system consists of a 6-inch diameter stainless steel drop pipe, two 4-inch diameter solid
SDR 11 HDPE header pipes, and four 4-inch diameter perforated SDR 11 HDPE lateral pipes. The
stainless steel drop pipe is secured to the tank via a flange connection at the top and four (4) angle
brackets bolted to the tank wall. The drop pipe rests on a pipe support welded to the stainless steel
elbow at the bottom with an HDPE bearing pad separating the support from the tank floor. The solid
HDPE header pipes are connected to the drop pipe via 4-inch diameter flange connections with stainless
steel backup rings. The header and lateral pipes are secured to the floor of the tank with yokes and
retaining rods supplied by Aertec. Retaining anchor plates, field fabricated by MBC, connect the aeration
system laterals to the floor of the tank.

4.1 Materials

The aeration system components include the following materials:

« Aertec® Aergrid™ aeration system with stainless steel drop pipe, header pipes, lateral pipes, and
appurtenances.

« Various sizes of stainless steel and HDPE tees, fittings, and appurtenances.
« Various sizes of stainiess steel plates, HDPE flat stock, fittings, and stainless steel fasteners.

4.2 Construction/Installation Methods

The aeration system was installed by MBC as follows:
« MBC assembled the aeration system piping provided by Aertec inside the tank.
« MBC anchored the aeration grid to the floor of the tank as follows:

— Field-drilled stainless steel plates.

— Cut various sizes of HDPE flat stock to form bearing pads under the plates.

— The plates were secured to the tank floor using the tank floor bolts and additional stainless steel
bolts, nuts, and washers.

— The aeration grid pipe supports (yokes, threaded rods, and bent plates) provided by Aertec were
fastened to the stainless steel plates with stainless steel bolts, nuts, and washers.

4.3 Observations/Tests

The following observations and tests were performed during the installation of the aeration system:
« The aeration system submittals were reviewed and are provided in Appendix E.

« The aeration system and appurtenances were visually observed for conformance with the specifica-
tions, as well as to verify there were no signs of damage. These materials were determined to be in
conformance with the specifications and no visual damage to the materials was observed,

» The aeration system was observed for proper alignment inside the tank.

+ The aeration system anchors were observed for proper installation to the tank floor and connection
of the support yokes to the anchors.

Brown s Caldwell
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Leachate Storage Facifity Expansion Construction Certification Report Section 4

4.4 Air Monitoring

Air monitoring was performed during performance of a confined space entry into the assembled tank to
observe the aeration system anchors. A multi-gas VRAE monitoring device, manufactured by RAE
Systems, was used to conduct the air monitoring. The atmospheric concentrations within the breathing
zone were monitored for methane (lower explosive limit [LEL}), oxygen, carbon monoxide, and hydrogen
sulfide. The air monitoring results, which were recorded by the Brown and Caldwell CQA monitor and the
confined space entry permit are provided in Appendix H.

Brown o Caldwell : 4.9




Section 5

Electrical

Electrical work associated with the installation of the new leachate storage tank included pipeline heat
trace power. The electrical work was performed by Butchko.

The existing control panel was used to connect pipeline heat trace system. The heat trace was installed
on the pipelines, valves, and pumps by wrapping each component as recommended by the manufactur-
er. The heat trace monitoring lights were installed and the heat trace was tested as provided in Section
5.3. The insulation was placed over the pipelines, valves, and pumps and covered with the PVC jacket-
ing (see Section 5.2 for a discussion of the installation methods).

5.1 Materials

The materials used in the installation of the electrical equipment included the following:
« Delta-Therm Corporation PF High Temp Series Constant Wattage Cables.

o Delta-Therm Corporation PF Series Power and End Terminal Kit.

o Delta-Therm Corporation PC1 and PC 2 Polycarbonate Junction Boxes.

o Delta-Therm Corporation OL-PC Monitor Lights.

« Various ties, clips, and other appurtenances.

« TRYMER™ 2000 XP Polyisocyanurate insulation.

« Pittsburgh Corning Foamglas® One™ Insulation Systems.

« |TW Insulation Systems aluminum roll jacketing (cladding).

» One-inch and %s-inch diameter galvanized conduit, tees, 90° elbows, and other appurtenances -
electrical conduit.

Product information and data is provided in Appendix E.

5.2 Construction/Installation Methods

The general installation sequence used to install the electrical equipment was as follows:

« The electrical conduit was installed to the existing control panel. Connection to the power source did
not occur until the heat trace was installed.

« The heat trace cable, monitoring lights, and power connection were installed along the pipelines,
valves, and pumps.

» The thermostat was installed; factory set to activate the heat trace at 40° F.

« One-inch and %-inch diameter galvanized electrical conduit was installed and supported along the
pipeline supports for the heat trace, monitoring lights, and thermostat.

» Insulation with aluminum covering was placed over the pipelines, valves, and pumps.

5.3 Observations/Tests

The following observations and tests were performed during the electrical installation activities:

Brown o Caldwell 51
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Leachate Storage Facility Expansion Construction Certification Report Section 4

+ The heat trace and insulation equipment and material submittals were reviewed and are provided in
Appendix E.

« Electrical equipment was visually inspected for conformance with the specifications, as well as to
verify there were no signs of damage. The electrical equipment was determined to be in conform-
ance with the specifications and no visual damage to the electrical equipment was observed.

» Pipeline insulation and plastic covering were visually inspected for conformance with the specifica-
tions, as well as to verify there were no signs of damage. The pipeline insulation and aluminum cov-
ering were determined to be in conformance with the specifications and no visual damage to the
pipeline insulation and plastic covering was observed.

» Heat trace and thermostat were tested and determined to provide heat to the pipelines based on the
pre-set temperature level of 40° F.

« Monitoring lights were tested and determined to be operational when the heat trace was energized.

Brown» Caldwell 5.2
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Appendix A: Daily Field Logs

Brown and Caldwell
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Date: _JO.17-17. icbhes DA

Site: Loram County Il Land8ll, Obertin, OH

Project: Leachate Storage Facilty Expansion

Project Number: 142575

Daily Field Report

BC Personnel: N Giyenus . . \SAAC .

Aad

Time In:

TimeOut: [l

Weather: clowPe 1y 127

items Worked On:

i Tank instatiation

Pipe Fabrication/Instaliation
Aeration System Instalation
Heat Trace/insulation Instakation
Electrical Controls instalation

oDoow

O Pipe Pressure Testing
[m] Tank Hydrostatic Testing

.4} Other - PRELODSTRULION) LALLT NG

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor- _tAt el P25 (B

Visitors- W) | A

Phone Calls -5 |4

Subcontractors - __ CSATEW AL TAME.  (CATZLA4 )

Materlals Dalivered - M‘&

Atterations - N A

Summary of Work:
Page1of |

]

oNSIiZ @ oo

]

\

T OSIE @ o

TRELINS RIS MEL NG
CATE WAk RECAN gomspor 4SSCMBYY O TAMK Flodk
SPOKE T Rl QuALTRLCE (48 ABouT QDUSTRULheN  SCHEDUCE

Attachments:

O Contractor Report
Q Field Notes
a Other:

Al &

Signature of COA Monitor

0-11-12.
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Caldwell § w0z e

Site: Lorain County Il Landif, Obertin, OH

Project: Leachate Storage Facility Expansion

Project Number: 142575

Daily Field Report

BC Personnel: ). i

Timeln:_ 0120

Time Qut:  O94 5~

Weather: Ciooty 1y 687

items Worked On:
<] Tank Instakation n] Plpe Pressure Testing
a Plps Fabrication/instailation [} Tank Hydrostatic Testing
] Aeration System Instaflation O Other -
[m] Heat Trace/Insulation Installation
B Electrical Controls instaliation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor-__ A By Subcontractors - __ (-ATE LAY

Vistors - 13| A Matarials D - nla

Phone Calls - .Z. lm“ S&! Algrations Mt‘g

Summary of Work:
Page1of |

oONSTL @ 0130
Wirrey PeosRess MALtmwe
SPOKE To BRock. QUMMMMIE ABuT COMSARULTOL SCHEDULE

Al

Y

Osme. @ 094y

CATLLAY  ASSCABLED YAV, PoMe AD UPRRMOSE CouRSE OF SHEw Pave s

Attachments:
o Contractor Report W)
w] Fisld Notes i/ éb — = 10-23-12_ .
a Other: Signature of CQA Monitor Date
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Caldwell S

Site: Lorain County Il Landiill, Obertin, OH

Project: Leachate Storage Faciity Expansion

Project Number: 142575

Daily Field Report

BC Personnel: ) Cluem s

Timelin:  (H15

TimeOut: | T2

Weather:  Su i ML AL

items Worked On:
A Tank Instaliation (m] Pipe Pressure Testing
a Pipa Fabrication/Installation (m} Tank Hydrostatic Testing
[wt} Aeration System instaliation 0 Other -
[m] Heat Trace/Insulation instaliation
(m} Electrical Controls Installation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor-_ AR Subcontracions - Gﬂ-&‘wﬂﬁ

Visttors - _ A3 |A Materials Defivered - #.) |4

Phone Calis-_ 2. JSane. (T ) Atterations - __ W) | A

Summary of Work:
Pagetof i

-~ ONSITTL @ o%is

— SPOKL Yo BRoLK QUAWTANLL ABOUT (obSiRuLTIN) SCHEBuwE. awe  PRIGRLSS

~ WEEKkey Pexpecss Misnag

CAVLLAk  rNARKD ASSTMBLY of TAVK, SHEe, “o22LLS R PIPE (opNLaions

INSPALAL D | (RXBMes/~ GUESE of SHEC Aocts | ABBER. w | SAFETY A

DusRfLoL, TP Aub Lgurl IMDcATOIR, ACC BEng
™ h:l’*PDuu‘ AS nape s <Brere b,

T oREs e @, 1328

POSIMACS 1o SEGMEVTS | &y

Attachments:

O Contractor Report
] Fleld Notes

m] Other:

H-7-1z
Date
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Caldwell ;

Date: \1-1%-12. tuCsDAy

Site: Lorain County i Landfil, Obeslin, OH

Project: Leachate Storage Facity Expansion

Project Number: 142575

Daily Field Report

BC Personnel; ™) (LAl S

Timein:  HH2s

TimeOut: __ [SbD

Weather: Cloubdyy 1) 3¢

items Worked On:
a Tank Instaliation
Py Pipe Fabrication/Instaliation
] Aeration System Instakation
a Meat Trace/Insulation instatation
(m] Electrical Controls instafiation

oo

Plpe Pressure Testing
Tank Hydrostatic Testing

Other -

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor- _ M A _

Vigitors -

Phone Calls -

A

Rotsvy (B

Subcontractors-__ ™A

Materials Dalivered - 3 |4

Atterations - k3 | Ay

Summary of Work:

Page 1 of t

- ONSITE. @ H2%

~ BT W auavds oo (REPUBLIL) T Piscuss  PRoeRESS

SRS wf BRock QUAWMLC., Td DISLoSS (opSTIRVETOA) SCHEDULE Ao PREGEESS
MBL 15 GABRUNIALG  MDR PtPe  ASseMBLEs for L SSURE TESRVG AVD WS ITe ATV

~OETE @ s

Attachments:

m]
]
a

Contractor Report
Field Notes
Other:

11212
Date




Daily Field Report

Brown v

caldwell Dete: ff-5 - {2 BC Personnel;__ 1) CLucnS

Site: Lorain County Il Landiih, Oberin, OH Timetn:__ (1100
Project: Leachals Storage Faciily Expansion TimeOut: | 330
Project Number: 142675 Weather: Sunwiy b1 ASE
items Worked On:

] Tank Instaliation = Pipe Pressure Testing
[m} Pipe Fabrication/Instalation ] Tank Hydrostatic Testing
] Aeration System Instalation ] Other -
O Heat Trace/Insulation Instafation
m} Electrical Controts Instaffation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

contractor-__A B Subcontraclors - [

visiors - __N | A Materlats D nla

Phone Calls - __ [ {544 Aterations - AJ /A

Summary of Work:
Pagetof !
~ ONSITE @. o9vo

- MBC PRecuRIZD MDA Pipe ASSEMBLIES AR AR PRESERC TESPAK
BLLAY AR peeSSuRE TESTS

= MR, PRESSURS TESIS C(OMALTED | Aw PRESSURE TesiS PASSED wind M ARCSSueE ORIP.

- of€iTe @ 133

Attachments:

a Conlractor Repont M G "
o Fisld Notes 4 >, Jes-iz
s

O  Oter ignature of COA Monitor Date




Brown o %

caldwell i Date: _((~Z20~13. FrinMy

Site: Larain County !l Landfil, Obartin, OH

Project: Leachate Storage Faciity Expansion

Project Number: 142575

Dalily Field Report

BC Personnel: N . Glvgms

Timein: 0% IO

TimeQut: || 29

Weather: coovpc My %0

ftams Worked On:
e Tank Instatation o Pipe Pressure Testing
a Pipe Fabricatior/instasation (m] Tank Hydrostatic Testing
}! Aeration System Instaliation () Other -
(m] Heat Trace/Insulation Instafiation
0 Electrical Controls Instaliation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor- _ M T/ Subcontractors - (=4 Ta=lwA 4
Vishors - _ 63| 4- Materiats Delivered - 3 |4
Phone Calls-_ &2 (SAAL . Anoreions - W |4
Summary of Work:
Paget1of |

- onSiTe @ oBiD

- MCT W/ BRovi- RMIVTANCE T Biscoss CosiEvc o n) SCEBOLL ArS PR € SY

~ CATCWAL MSMecd 4 No22ie ok BeciRcumons Pudp  SUCTON G ARD GNAL

SHeLL Pavel
Pl
FEIhertly BT ULCR. Bfos, AL

~ WLLKLY PROLRESS ALTTCo

- OFESITE. . n3s

AFCATWN  SWSTEAA comronents (S5, Dor PAc

, MaNCod by HDPF_,M-MS)

Attachmenis:

a Contractor Report /
o Field Notes _C.lx\
o Other: sig of CQA Monitor

H-30-12_
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Caldwell § =~ oo

Site: Lorain County Il Landfll, Oberdin, OH

Project: Leachate Storage Facilty Expanslon

Project Number: 142575

Daily Field Report

BC Personnel: ™ . GAau<ius

Timeln: 1240

TimeOut:_ | 43¢

Weather: Liouoy i S5°¢

items Worked On:
a Tank Installation (] Pipa Prassure Testing
(] Pipe Fabricationvinstaliation (m] Tank Hydrostatic Testing
m} Aeralion System Installation [m} Other -
[m] Heat Trace/insulation instaliation
m} Electrical Contrals Installation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor- _AA T3¢ Subcontraciors - A J as

Vistors - /5~ AMASDA JET Matsdas Deivered-___ W [

Phone Calls- (2. 1SAAL

Altarations - NM‘

Summary of Work:
Page 1of |

- ONSTTL €. 34p

- MET W] AMANDA JETT AT TINE T PUUES ConAGURATONS OF ASRATION SUSTTAA

ARLHOR. BoLTS AMh  SRACKETS .

- ND Wotie on MK o PA4

oFSE @ 4z

Attachments:
(m] Contractor Report Z‘ﬁ é\
n} Field Notes /f [z J &
=i
a Other: Signq‘n of CQA Monitor

121817




Daily Field Report

Brownawo &

caldwell - Date: _ [2-16 -T2 BC Personnel: 1)« (U2 S

Site: Lorain County Il Laneiil, Oberiin, OH Timeln: _{?20
Project: Leachate Storage Facily Expansion Timeout: |<ic
Project Number: 142575 Weather:_cuoupy | My RG'E
Items Worked On:
] Tank Installation O Pips Pressure Testing
Pipe Fabrication/Instaliation 0 Tank Hydrostatic Testing
Aeratlon System Instaliation m} Other -

(]

(w]

A Heat Trace/insulation instaliation
0 Elsctrical Controls installation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor-_M B Subcontractors - __ [AUTL M Loy Sl (BUTLH ko)
viskors - k3 | A Materiis Dotvered - _ b | & _ S
Phone Calls-__JC. . [SAAL Aneravons - JJ [ A
Summary of Work:
Page 1ot |

-~ oNSITE, € 300
= MET Wi AMASDA O2TT AoB GAIS BOULT (REPUELIC) Ta Distwss PRaLRESS

T BuTEHEDS  Becad (NSTALLATS OF MEAT TRME ae PoL INSuAmoN 0N LEACHATE
PP

-~ OEESITE @, Mo

Attachments:

] Contractor Report /
o Fleid Notes ] (218 - 12

] Other: Signature of CQA Monitor Date




Daily Field Report

Brown aw

caldwell Date: _|-10 13 BC Persomnel: N\ .Civen g

Shte: Lorain County il Landil, Obestin, OH Timein: | % 3
Project: Leachale Storage Facility Expansion Time Qut: _ |“an
Projact Number: 142575 Weather: _“wwujpiv i AVRE
items Worked On:
O Tank Instaliation [m} Pipe Pressure Testing
(m} Pipe Fabrication/instafiation a Tank Hydrostatic Testing
A Aeration System Instaflation =4 Other - TRASSFER. PUMP 1NY TRLLATIAS
p Hest TracefInsulation Instaftation
w} Electrical Controls Instaliation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Ceontractor - MGL Subcontractors - FOTCHE O
Visitors - Lo Materials Delivered - 13 | A
Phone Calls - h |4 Alerations - 04 [A :
Summary of Work:
Page 1of

- oSt @ 133
- Slwe Ty AMANDA JXTT ABLT PRoCeT STATUS

"~ Botekte gLectre comtimocp 1sSILASIon  OF HEAT TS AP PP o Seuaant

~ Citelmn INSTAULED  SmIALESS STECL THREADED COUPLERS 6w Srimwiy  TAMG FLooR Boo TS

AT Lowmans: oF Agpsrwp PPe tores @ IS samon OF STNLGSS S7Eci. BRACLETS .
Bacuer wsmiumod ™ ook Tymemiow ( tu-13).

T MBL eSTALCD NEL WRAIFER RU
e 4P oM PUATRRAA. EXTEMGs PETWLE N LEACMATE. STRNGL.

- OFFSN @ 15D

Attachments;

0O Contractor Report
o Fleld Notes M é’n,- 1143

a Other: luu of CQA Monitor Date




Daily Field Report

Brown awo

caldwell Date: |-1i-13 BC Personnel: r\ GWENS' S BUNCHARD

Site: Lorain County Il Land#, Obestin, OH Timein: oo
Project: Leachate Storage Facty Expansion_ Time Qut: |20
Project Number: 142575 Weather: Cloupy 1, § 7°¢
Items Worked On:

] Tank Instalation a Pipe Pressure Testing
a Pipe Fabrication/installation m] Tank Hydrostatic Testing
Jr:§ Aeralion System Instatiation O Other -
a Heat Trace/Insulation Instalation
0 Etectrical Controls installation

Contractor/Subcontractors/Visitors/Matierais Delivered/ARterations:

Contractor - A B¢ Subcontractors -~ | A
Viskors - N |4 Maleriats Delivered - 13 | A
Phone Cats - (. ISany Aneravons - b8 | A
Summary of Work:
Pagetof |

=~ oML @ (e

MBL G‘“B’Z-\LA.‘TED LTANLLSS STEEL m‘ AND  HDPL BEaZwye PADS FoR  AgzGRip PP Yok

ATALAMEAT Yo TAME fleol . ARGED YokzsS s BRacxe® (Supeuics BY ARTLR) weee Bouked T
e FaBricastd Purec ¢ WHicH  wese

FASTENED o PRy ous v T
Vi SManesS STRCL  MmswaRe, Viedlly (WEpatied  STAWLESS STRCL Gvs murmers
SO Bunaliaazd (&) onSy |

Tase, e
coM';t.;_nolt T Potbosapl Asseaacy [ismuadpon P ACRGRLD PiPe. Yores|2uwce 1 {muuh% PiaTe.g

T ORME@tRe  BlancHARD Ade Qs ofes e @ Te20

Attachments:

(] Contractor Report

/)
| Field Notes 2 @LJ _I-n+3
] Other: 8i of CQA Monitor Date




Daily Field Report

Brown aw

Caldweu. Date: _[~|5-13 BC Personnel: _t} . Guys e §

Site: Loraln County I Landi, Oberkn, OH Timein:_{AS
Project: Leachats Storage Faclity Expansion TimeOut:__ 226
Project Number: 142575 Weather: Suwwy My 20%

tems Worked On:

a Tank Installation n} Pipe Pressure Testing

n] Pipa Fabrication/Instaliation X Tank Hydrostatic Testing

0 Aeration System Instatiation [} Other -

[m] Heat Trace/Insulation Instafiation

a Electricat Controls Instatiation

Cantractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Cantractor-_/MBL. Subeontractors - DUTLH 6.0
Visitors - 4 | A Materials Detivered - 1) |4
Phone Calls. (2. ($a4¢ Atterations « b | A
Summary of Work;
Page 1 of |

-~ ONSTL. @ A

MBS Bioay FLULWEG TN, Wi, LWATLR, FOR. HWPEo SpATIC TEST o
T ATl Resem CorTIRULD INSTRLLATOL oF HEAT TIALE Ann PiPE IMSUCATAD,

Tane Fied o APProx . 31, PuMANT To cwruue UNTIC 1T

Fluiwe Lo RESume. Tomgesw AoRMIRy
WHen taaue

OR Ui TR 18 FAue
1P Nectssate HYPRST™N € BT woite Bl
5 Axe mp BL Pesoume L ARwe onsme Yo Bxumesr Tesr

— Oresme. € 1320

Attachments:

0 Contractor Report
a Field Notes
(m] Other:

1-15-13

Date




Daily Field Report

Brownawo %

caldwell . Date: _|-llo-13 BC Personnel: 4\ Luen S

Site: Lorain County 1) Landfil, Obertin, OH Timeln: _ |235
Project: Leachate Storage Faclity Expansion Time Out: 14720
Project Number: 142575 Westher: Sowwy Hi 357¢
tems Worked On:
u} Tank Installation [} Pipe Pressure Tesling
a Pipe Fabricatiorvinstaliation [ ¢ Tank Hydrostatic Testing
a Aeration System Installation W] Other -
J- ) Heat Trace/Insulation instaliation
O Electrical Controls Instatiation

Contractor/Subcontractors/Visitors/Matlierals Delivered/Alterations:

Contractor- APy Subcontractons - _ P TEH e . .
viskors - 1 | A& Materials Detvered - M) |4 ——
Fhone Calls - _ 2. ) SAAL Aterations - A) | IR
Summary of Work:
Page 10f 1

- OIS @ 338

TTANL Flucd WK WATHL @R IS TEST.  OnE LEAME OBIZUED 18 NoRTMEMT QUASRRAT
OF TANK | ORILIWATING AT o ROLT 1M wigB TROSS Caunicilon To ML
= SPoEL o BRocE QUMWTAWCE ABT LEAK , CARLLAAL WL BE ONSTE ToMoRROW (117-13)

CORRZCT LeAk. ZA-HaR HYDRestAnL TR WwilL BfGm URn STHPPAGE of LBK
- O(FSIW. @ 1429

Attachments:

0 Confractor Report / lz
u] Fleld Notes A Q1 4 I-16-13

w] Other: Sigriaturs of COA Monitos Date




Brown v

Daily Field Report

caldwell Date: _|-17-1% BC Persomnsl: W) Cuwwen S

Site: Lorain County B Landiifl, Oberlin, OH Timeln: _ (020
Project: Leachate Storage Facility Expansion Time Out: 1< 4o
Project Number: 142575 Weather: _Ciouog 34y Rt
items Worked On:
a Tank Instatation 0 Pipe Pressure Testing
o Pipe Fabrication/instaliation = Tank Hydrostatic Testing
(m] Aeration System Instafiation = Other- Prtasicr R Suruty
a Heat Tracefinsulation Instaliation
W] Electricat Conirols installation

Contractor/Subcontractors/Visitors/Matierals Delivered/Alterations:

Contractor - A4 3/ Subcontractors - (AT LAY
Visitors-_ 1\ [A Matsriais Detvered- ) |4
Phone Calls-__ . 15857 Anerations - M) |a
Summary of Work:
Page 1 of ¢

oNSTE @, 102D
- Wewsey SURVETI, ONSITE TP SURUEY COMPLETRD iR

- CATE s CORRECTED duuRCL OF LEAK. , mwE—oh LoSE puT ou WER TS CoNMBENG M T PAMIC
WA DNeeHtenCo  4ub Lent Sperch,

T LA ORI TLSTT OF LeAGaTL DK@ M2p, TEST Wil rewdt Aence. PA-Houts
WITH WD LEAKS. Samsr Topid (Bc) it

}-18-v3,

OBIERUE TAUK R Auy Siens OF LEALARE TuopRow Ciaeii3 D
AT o A¢RR. 1420

T osmE @, \Sho

Attachments:

0 Contractor Repont
(w} Fietd Notes
O Other:




Brownawo *

Caldwell g

Date: [-1g-\3

She: Lomin 1 Lang, Otsaein, OH

Project: Leachale Sioeage Facly Expanelon_

Project Number: 14387

Dally Fleld Report

BCPeronnel:_) Tooun

Timetn:__|AIS”

Time Owt:_ |A%D

Weathar:_ciooq g 31

toms Worked On:

Tank instalation

Pipe Fabrication/insialation
Asmtion System Instafistion
Haat Teacefinsulation instaliation
Elactrical Conwols tnstaliation

goooano

‘0D PipePresswe Testng
B TankHydrostatc Teating
O  Oter

Contrastor/Subcontractors/Visllora/Matierals Delivered/Alterations:

Contmciors MY
visun-_1 1A

Phone Catas_[N . GWENS (B

Matodass Ostversd-_ M 14

Atscotons - DA

Summary of Work:

Page 1of
=~ oM @ Mg

TV Mt D THE TawK  FoRk S16uS 0F LEAKaGL, NO Loaes WERE ORSYIULH

T HYORSpn L ST onlwutkD @ 14 25,

HYOG ST A LS FASTED

- OFSME @ 1470
Attachments:
O W ///£/¢3
O  oter _/Signasure of COA Mostier s
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Appendix B: Construction Photographs and Description
Log

(CD Enclosed)
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Leachate Storage Facility Expansion Construction Certification Report

Appendix C: Resumes for CQA Certifying Engineer and
Monitors
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ENGINEER

RICHARD A. ISAAC, P.E.

Experience Summary

Mr. Isaac has 32 years of extensive experience managing, performing, and certifying engineering design,
permitting, and construction quality assurance (CQA) programs for new land disposal and other solid and
hazardous waste management facilities. Rick’s CQA experience includes landfills in Ohio, Virginia, West
Vitginia, Pennsylvania, and Maryland for new cell construction, final cover system construction and final
landfill closure, and landfill gas collection and control system (GCCS) installations. Rick has prepared and
certified construction quality assurance plans (CQAPs) for landfills used as the basis for performing field
oversight and CQA services. Rick has managed and certified the CQA activities on recent projects for
Republic in Ohio at the Lorain County II Landfill, County Environmental of Wyandot Landfill, County Land
Development (CLD) Landfill, and Lewis Landfill (Closed). Rick has successfully completed and received
approval of Construction Certification Reports from the Ohio Environmental Protection Agency (Ohio
EPA) for vatious types of construction at each of these landfills.

In addition, Rick brings to his work extensive experience in managing feasibility studies (FS) and remedial
design/remedial action (RD/RA) for Supetfund sites under Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and state-led remedial sites, as well as managing corrective
measutes studies (CMS) and implementation of remediation systems for operating facilities under Resource
Consetvation and Recovery Act (RCRA). Rick also possesses extensive experience with bid procurement
setvices including preparation of contract documents, technical specifications, and construction drawings for
a wide variety of projects including solid and hazardous waste facilities, remediation, and the cleaning and
demolition of buildings, both municipal and industrial. Rick patticipates in and/or conducts pre-bid and pre-
construction meetings, bid review, evaluation, recommendation, and contract award.

Assignment
Project Manager/Engineer
Education

B.S. Civil Engineering, West Virginia
University, Morgantown, 1978

Registration

Professional Engineer in Chio,
Pennsylvania, Michigan, Mississippi, and
Louisiana; West Virginia (retired status);
Virginia {retired status); Colorado (retired
status); Wyoming (retired status); and
Montana (retired status)

Experience

32 years

Joined Firm

2007

Training

OSHA 29 CFR 1910.120, Health and
Safaty Training

Relevant Expertise

I Solid and Hazardous Waste
Management

" CERCLA, RCRA, and Remediation
% Site Assessments and Investigations
* Regulatory Compliance

Storm Water/Surface Water -
Management

" Abandoned Mine Lands and Mining

BrownaoCaldwell

Solid and Hazardous Waste Management

County Land Development Landfill Closure CQA Services,
Republic Services, Inc., Salem, Ohio

Managed the CQA for the implementation of final closure activities at a
sanitaty/construction demolition debris (C&DD) landfill in Salem, Ohio.
Provided direction to the field inspectors who were onsite full-time
throughout the duration of the final closute implementation including final
cover construction, landfill gas management system expansion, and storm
water controls. Managed and assisted in the preparation, performed quality
assurance (QA) review, and served as the “Engineer of Record” for the
Final Closure Certification Report submitted to the Ohio EPA to document
the implementation of the final landfill closure construction.

County Environmental of Wyandot Landfill Gas Design and CQA
Services, Republic Services, Inc., Carey, Ohio

Managed the CQA for the expansion of the landfill gas management system
at a landfill in Carey, Ohio. Provided direction to the field inspectors who
were onsite full-time throughout the duration of the expansion
implementation activities. The expansion activities included installation of
an enclosed flare station, condensate sumps, 24-inch diameter high-density
polyethylene (HDPE) header pipeline, latetals to new and te-drilled gas
extraction wells, condensate and airlines, and road crossings. Managed the
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preparation and provided QA review of the construction drawings for the
landfill gas management system expansion. Assisted in the preparation,
performed QA review, and served as the “Engineer of Record” for the
Certification Report submitted to the Ohio EPA to document the landfill
gas system expansion installation.

Lorain County H Landfill Gas Design and CQA Services, Republic
Services, Inc., Oberlin, Ohio

Managed the CQA for the expansion of the landfill gas management system
at a landfill in Oberlin, Ohio. Provided direction to the field inspectors
who were onsite full-time throughout the duration of the expansion
implementation activities. The expansion activities included installation of
an enclosed flare station, condensate sumps, 24-inch and 18-inch diameter
HDPE header pipelines, laterals to new and re-drilled gas extraction wells,
condensate and airlines, and road crossings. Managed the preparation and
provided QA review of the construction drawings for the landfill gas
management system expansion. Assisted in the preparation, performed QA
review, and served as the “Engineer of Record” for the Certification Report
submitted to the Ohio EPA to document the landfill gas system expansion
installation.

Lorain County 1 Landfill Gas CQA Services, Allied Waste
Industries, Inc., Oberlin, Ohio

Managed the CQA for the expansion of the landfill gas management system
at a closed landfill in Oberlin, Ohio. Provided direction to the field
inspectors who were onsite full-time throughout the duration of the
expansion implementation activities. The expansion activities included
installation of 8-inch diameter HDPE header pipelines, laterals to new and
re-drilled gas extraction wells, installation of Landtec combination
weltheads, leachate system force main, condensate and airlines, and road
crossings. Assisted in the preparation, performed QA review, and served as
the “Engineer of Record” for the Certification Report submitted to the
Ohio EPA to document the landfill gas system expansion installation.

Cherokee Run Landfill Gas Design Services, Republic Services,
Inc., Bellefontaine, Ohio

Managed the design of the expansion of the landfill gas management system
at a landfill in Bellefontaine, Ohio. Provided direction to the design
engineers who prepared the construction drawings and details for use by
the installer to construct the landfill gas management system expansion.
The expansion activities included installation of a condensate sump, 18-inch
diameter HDPE headet pipeline, laterals to new and re-drilled gas
extraction wells, and condensate and aitlines. Provided QA review of the
construction drawings for the landfill gas management system expansion.

Noble Road Landfill Vertical Expansion Perimeter Berm Design,
Republic Services, Inc., Shiloh, Ohio

Managed the design of a perimeter berm used to expand the available air
space at a landfill in Shiloh, Ohio. Provided direction and assisted staff

engineers in the preparation of “construction-ready” design drawings for
ngt prep y 1gn g
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use by contractors in preparation of bids. The drawings included grading
plans, construction sequence plans, leachate management system plans,
storm water management plans, and details. Prepared the contract
documents and technical specifications for use by contractots in prepating
bids. Participated in the bid procurement, bid review, and contractor
selection for construction of the perimeter berm. Performed QA review,
and served as the “Engineer of Record” for the berm design.

Hazardous Waste Landfill Remediation, Laufen International, Inc.,
East Sparta, Ohio

As part of a RCRA Corrective Action through a Consent Dectee with the
U.S. EPA Region 5, prepared an Interim Measures Wotk Plan for the
remediation of a hazardous waste landfill at a facility in eastern Ohio. The
Interim Measures included landfill cap enhancements, leachate management
system modifications, construction of a flood protection levee, modification
of the perimeter surface drainage system, and modification of the
settlement monitoring program. Managed and prepared the contract
documents, technical specifications, and drawings to procure a
geosynthetics installer for the synthetic components of the new final cover
system. Managed the implementation and CQA for the construction of the
Interim Measures including construction of a new final cover system to
encapsulate the existing landfill and the geotechnical program and
construction of the flood protection levee. Prepated the construction
certification report for submittal to the U.S. EPA following completion of
the remediation activities.

Design, Permitting, and Construction of a Solid Waste Transfer
Station, Rumpke Waste, Inc., Ironton, Ohio

Managed the design, permitting, and construction of a solid waste transfer
station for a major solid waste company in southeast Ohio. The facility
permit was through the Ohio EPA Southeast District Office in accordance
with the Ohio Administrative Code rules and regulations pertaining to
transfer stations. Coordinated and managed the transfer facility design by
assembling a team of design professionals including site work, geotechnical
and structural, environmental management systems, architectural, and
mechanical, electrical, and plumbing including both wet and dry fire
suppression systems. Prepared and obtained the required building permits
through the Ohio Department of Commerce, Bureau of Building Code
Compliance office. Managed the preparation of the contract documents,
technical specifications, and construction drawings including QA/QC of
the final bid documents and was responsible for the bid procurement
including pre-bid meeting, bid evaluation, recommendation, and contract
award. Performed limited CQA during the facility construction including
project progress meetings, contractor requests for information, pay
application review and approval, and change order requests.

Design and Permitting for a Type | Restricted Waste Landfill,
Mittal Steel USA, Burns Harbor, Indiana

Managed the design and permit preparation for a Type I Restticted Waste
Landfill for disposal of secondary wastewater treatment plant sludge at a
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major steel manufacturing facility in Indiana. Performed the leachate
tnanagement system evaluation including landfill floor configuration, HELP
Model to determine leachate volumes, and design calculations for pipe
sizes, perforation openings, sumps, and pumps. Assisted with the
preparation of the Special Exception to the Zoning Application required
for the facility.

C&DD Landfill Closure Certification, Stambaugh Properties
Ravenna, Ohio

Managed the closure and closute certification of a C&DD landfill in
Ravenna, Ohio. Performed field oversight services including soil sample
collection for geotechnical analysis. Prepared the Closure Certification
Reportt and served as the Engineer-of-Record. Submitted the Closure
Certification Report to the Portage County Health Department.

Hazardous Waste Facility Post - Closure Plan, ESAB Welding &
Cutting Ashtabula, Ohio

Prepared and submitted to the Ohio EPA a hazardous waste facility post-
closure plan for former lime ponds and associated impoundments at a
welding wire manufacturer in Northeast Ohio. Post-closure plan included
discussions on site security, inspection plan, monitoring plan, maintenance
plan, and financial assurance.

Design and Permitting of a Solid Waste Transfer Station, Waste
Management, Inc., Wooster, Ohio

Managed the design and permitting of a solid waste transfer station for a
major solid waste company in central Ohio. The design included grading
and storm water control plans, vehicle sequencing and staging plans, and
detailed design of the transfer building structure and operating pad.

Design and Permitting for the Vertical Expansion of a Sanitary
Landfill, Mid-American Waste Systems, Gary, Indiana

Managed the design and permitting for the vertical expansion of an existing
sanitary landfill. Project included the design of leachate management, gas
management, grading, closure and post-closure, and erosion and sediment
control plans. Coordinated site remediation activities, including a toe drain
collection and conveyance system and a groundwater cut-off shurry wall.

Design and Permitting for the Upgrade and Compliance of a Large
Sanitary Landfill, City of Virginia Beach, Virginia

Managed the design and permitting for upgrade and compliance of a large
existing sanitary landfill located in the Tidewater region of Virginia with
new Subtitle D regulations. The design included plans for grading, leachate
collection system and groundwater underdrain, closure and post-closure,
and storm water management. Wetlands associated with expansion were
permitted through the US Army Corps of Engineers Nationwide 26 Permit
process.
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Design and Closure of an On-Site Waste Disposal Site at an
Aluminum-Processing Facility, Alcoa Cleveland Works, Cleveland,
Ohio

Managed the design and closure of an on-site waste disposal site at an
aluminum processing facility. Closure plan included grading, storm water
management, gas management, post-closure care, and land-use plans.

Design and Permitting for Closure of Three Disposal Units at a
Coke Facility, Wheeling-Pittshurgh Steel, Follanshee, West
Virginia

Managed the design and permitting for the closure of three disposal units
located at a coke facility along the Ohio River. Closure plans included
grading, storm water management, gas management, and post-closure care
and land use plans. Designed the closure plans and prepared permit
applications as “fast track” projects in order to meet imposed regulatory
deadlines.

Closure of a Hazardous Ash Disposal Impoundment at a Paint
Pigment Facility, Cytec Industries, Inc., Washington, West
Virginia

Managed the closure of a hazardous ash disposal impoundment at a paint
pigment facility located along the Ohio River in West Vitginia. The closute
included final grading plan; final cover system configuration, including
geogrids to allow construction equipment access to the ash material during
the construction phase; and surface water management.

Design and Preparation of Permit Application Drawings for the
Vertical Expansion of a Landfill, City of Barnstable,
Massachusetts

Managed the design and preparation of permit application drawings for the
vertical expansion of an existing landfill in Massachusetts. The project
included the design of grading plans, disposal cell phase and sequence
plans, storm water management, leachate collection and treatment systems,
landfill gas management system, liner and fill cap system configurations,
and closure and post-closure care plans. The existing site is located on
Cape Cod within a Zone I Aquifer system, which tequired specialized
engineering designs to ensure zone environmental protection of the
groundwater systems at the site.

Preparation of a Waste Alternatives Study for a Large Paper Mill
Facility, WESTVACO, Luke, Maryland

Managed the preparation of a Waste Alternatives Study for a large paper
mill facility located in western Maryland. The study compared the
development, design, permit preparation, and construction of two potential
landfill sites: one located in West Vitginia and the second located in
Maryland. The study evaluated operations, design, permitting, material
hauling to each site, and construction of each potential site for a study
period of 20 years, with present worth analysis performed to determine
capital required to finance the project. Each potential site was also
compared to-contract waste collection, transportation, and disposal by an
independent waste contractot.
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Design and Permitting for a Construction and Demolition Debris
Landfill, Warren Recycling, Inc., Warren, Ohio

Managed the design and permitting for a C&DD landfill located in Warren,
Ohio. The project included License Application forms, grading plans,
leachate management plans, storm water management plans, and fill
sequence plans. Applied for and received a variance from groundwater
monitoring from the City Health Department.

Design and Permitting for a Construction and Demolition Debris
Landfill, Iron Valley, Chesapeake, Lawrence County, Ohio
Managed the design and permitting for a C&DD landfill located in
Lawrence County, Ohio. The project included License Application forms,
grading plans, leachate management plans, storm water management plans,
and fill sequence plans.

Design and Permitting of the Closure for a Residual Carbon Waste
Disposal Facility, The Stackpole Corporation, St. Marys,
Pennsylvania

Managed the design and permitting of the closure for a residual carbon
waste disposal facility in Pennsylvania. Design included a combination
RCRA-style final cover system and standard State of Pennsylvania cover
system.

CERCLA, RCRA, and Remediation

Bid Documents, Technical Specifications and Construction
Drawings for a Hydraulic Barrier Wall and Groundwater
Extraction and Treatment System for a Site in Holland, Michigan
Prepared the bid documents, technical specifications, and construction
drawings for the installation of a hydraulic barrier wall and groundwater
extraction and treatment system at a former manufacturing site. The
hydraulic barrier wall consists of a soil-bentonite (SB) slurty wall and blast
furnace slag- cement-bentonite (BFSCB) slurry wall. Groundwater
extraction and treatment system consists of five extraction wells, water
filtration treatment, and deep well injection under high pressure. Bid
documents and technical specification were prepared to following the CSI
2004 format. Participated in pre-bid meetings, bid evaluation, and
contractor recommendation and contract award. Served as the Engineer-of
Record for the design and assisted with the field CQA program including
contractor oversight, project progress meetings, and contractor requests for
information.

Preparation of RD/RA for Former Tar and Chemical Facility, Reilly
Industries, Inc., Dover, Ohio

Managed the preparation of the RD/RA for a former tar and chemical
facility located in Dover, Ohio. The remedial design included excavation of
on-site soils and sediments contaminated with polycyclic aromatic
hydrocarbons (PAHs), and benzene, toluene, ethylbenzene, and xylene
(BTEX) for either off-site treatment by thermal destruction and disposal or
placement within an on-site building foundation closed by the construction
of an Ohio EPA- compliant solid waste final cover system; construction of
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a groundwater recovery trench with recovered groundwater discharged to
the local publically owned treatment works (POTW); and placement of soil
cover.

Hydrogeologic Site Investigation and Preparation of a Focused
FS for a Lagoon at a Major Coke-Producing Facility, US Steel,
Clairton, Pennsylvania

Managed the performance of a hydrogeologic site investigation and
preparation of a “focused” FS for a lagoon contaminated with polynuclear
aromatic hydrocarbons, volatile otganic compounds (VOCs), and semi-
volatile organic compounds (SVOCs) at a major coke- producing facility.
Performed the FS to adhere to the requirements of the Pennsylvania
Department of Environmental Protection (PADEP). Alternatives
evaluated included augmenting the existing groundwater pump and treat
with lagoon sediment solidification/stabilization and construction of a
PADEP-compliant final cover system.

Site Investigation, Permitting, Remedial Design, and Remediation
Iimplementation at a Creosote Wood Treating Facility, Southern
Wood Piedmont, Benson, North Carolina

Managed the site investigation, permitting, remedial design, and remediation
implementation at a creosote wood treating facility in North Carolina.
Surface impoundments used for disposal of creosote and surface water
were remediated by stabilization/solidification of the resulting sludge and
covering with a solid-waste-style final cover system.

Preparation of a Feasibility Study for a Large Primary Aluminum
Facility, Ormet, Hannibal, Ohio

Managed the preparation of a FS for a large primary aluminum facility
located along the Ohio River in the State of Ohio. Five impoundments, a
former potash disposal area, a former spent carbon disposal area, a former
construction material and demolition debris area, and the backwash area
required remediation for fluoride, cyanide, and VOCs. The final proposed
remedy included construction of RCRA-style final covet systems; soil
washing/soil flushing aided by a Ranney well, which influenced the flow of
groundwater; and river sediment dredging.

Preparation of a “Focused” Corrective Measures Study for a
Hazardous Measures Recycling Facility, Safety-Kieen, Hebron,
Ohio

Managed the preparation of a "focused" CMS for a hazardous materials
recycling facility in the State of Ohio. Implemented interim cotrective
measures including groundwater recovery wells and low-profile air strippet
with a groundwater cut-off wall. The CMS evaluated alternatives for
temediating VOCs that had entered the soils and groundwater as a result of
a fire at the facility.

Design of an Ultraviolet Peroxidation Groundwater Treatment
System, Honeywell, Annapolis, Maryland

Managed the design of an ultraviolet (UV) peroxidation groundwater
treatment system. The design included the UV system and associated
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groundwater recovery system for the remediation of VOCs, and SVOCs.
Prepared contract documents, technical specifications, and construction
drawings for use in the contractor bid procurement process.

Paint Sludge and Sediment Remediation in Lake Michigan,
Flanders Industries, Inc., Menominee, Michigan

Managed the design and preparation of contract documents, technical
specifications, and construction drawings for paint sludge and sediment
remediation in Lake Michigan. Project included the design and
construction of an impermeable dike built in Lake Michigan to isolate the
contaminated sediments, sediment removal plans, sediment staging and
sequencing plans, sediment testing plans, and site restoration plans.

Design and Construction of a Recovery and Treatment System at
a Carbon Graphitizing Facility, The Stackpole Corporation, St.
Marys, Pennsylvania

Provided QA/QC and senior ovetsight for the design and construction of a
recovery and treatment system at a catbon graphitizing facility in
Pennsylvania. The system included 14 groundwater recovery wells and soil
vapor extraction for chlorinated organics.

General Engineering

Implementation of Design/Build Services for Building Demolition,
TRW, Inc., Cleveland, Ohio

Lead engineer responsible for providing direction and oversight to the
onsite CQA inspector throughout the petformance of the building
demolition for a former automobile parts manufacturing facility. Site
activities included asbestos abatement, multi-story building complex
demolition consisting of steel and wood frame, concrete, block and brick
buildings including removal, cleaning, and off-site disposal of tanks and
pipelines containing residual materials, removal, cleaning, and off-site
disposal of PCB-containing transformers, and segregation and recycling of
steel, concrete, and brick materials. Provided interpretation of project
specifications and conducted bi-monthly project progress meetings.

Design, Technical Specifications and Construction Drawings for
Filter Press installation, Whirlpool Corporation, Marion, Ohio
Project manager for the design and preparation of technical specifications
and construction drawings for the installation of a filter press in an existing
water treatment building. Prepared the civil component of the
specifications and drawings and managed the preparation of the structural,
mechanical, electric, and plumbing (MEP) components of the project.
Installed the filter press in the existing filter press building by retrofitting
the inside of the building and the existing structural components and MEP.
Installation of the filter press allowed the client to realize a two-fold
increase in filtering the effluent from the onsite wastewater treatment plant

(WA TP).
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Technical Specifications and Construction Drawings for Building
Demolition, City of Dayton, Office of Economic Development,
Dayton, Ohio

Prepared the contract documents, bidding documents, technical
specifications, and construction drawings for the demolition of a 845,000
square foot, multi-story building complex consisting of steel frame,
concrete, block and brick buildings including removal and off-site disposal
of tanks and pipelines containing residual materials. Contract and bidding
documents were prepared to adhere to client’s (municipal) preferred
formats. Participated in pre-bid and pre-demolition meetings, bid
evaluation, and contractor recommendation and contract award. Managed
the CQA program including contractor oversight, project progress
meetings, and contractor requests for information.

Technical Specifications and Construction Drawings for Building
Demolition, Columbus Recreation and Parks, Columbus, Ohio
Prepared the contract documents, bidding documents, technical
specifications, and construction drawings for the demolition of a 25,500
square foot, three-story, steel frame, concrete, block and brick building
including removal and off-site disposal of an undetground storage tank
(UST). Contract and bidding documents were prepared to adhere to
client’s (municipal) prefetred formats. Participated in pre-bid and pre-
demolition meetings, bid evaluation, and contractot recommendation and
contract award. Project included field survey and verification of existing
utilities associated with the building and preparation of a site grading plan
following removal of the building debris from the site.

Cleaning, Asbestos Abatement, and Demolition of Aboveground
Storage Tanks, Buildings, Process Equipment, and Pipelines at a
Large Coal Tar Refining Facility, Reilly Industries, Inc., Cleveland,
Ohio

Managed the cleaning, asbestos abatement, and demolition of aboveground
storage tanks (500 to 1,000,000 gallons) and pipelines and demolition of
facility buildings and process equipment at a large coal tar refining facility
under the Ohio EPA Cessation of Regulated Opetations (CRO) Progtam.
Products produced at the site included coal tar and coal tar distillates,
creosote, naphthalene, and oils. Directly prepared technical specifications
and construction drawings for use in bid procurement, conducted pre-bid
and pre-demolition meetings, bid review and evaluation and assisted client
with contract award. Managed the field oversight setvices throughout
petformance of the field activities.

Site Assessments and Investigations

Preparation of Phase | Environmental Site Assessment, City of
Steubenville, City Engineer, Steubenville, Ohio

Project Manager. Performed the Phase I Environmental Site Assessment
(BSA) in accordance with ASTM E1527-00 Standard Practice for
Environmental Site Assessments: Phase I Environmental Site Assessment
Process. The Phase I ESA included environmental database searches,
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interviews with past property owners, limited title searches, site
reconnaissance, agency information reviews, and report preparation.

Preliminary Phase 1l Site Screening, Whittier Peninsula
Properties, Columbus Recreation and Parks, Columbus, Ohio
Project Manager. The purpose of the site screening was to review historical
information and data telated to environmental issues and concerns
associated with the Peninsula properties, develop a site ranking system, and
develop preliminary recommendations and costs for performing Phase 11
site investigation activities to identify potential impacts to the soils and
groundwater at the Whittier Peninsula.

Phase Il Environmental Site Investigation, Whittier Peninsula
Properties, Columbus Recreation and Parks, Columbus, Ohio
Project Manager. The Phase IT ESI included field work, labotatoty analysis,
and reporting writing in accordance with the Ohio EPA Voluntary Action
Program (VAP) rules and regulations. Field work included collection of soil
samples using the Geoprobe® Direct-Push Technology and installation and
sampling of groundwater monitoring wells. Prepared the report narrative
text, tables, and drawings.

Preparation of Phase | Environmental Site Assessment, City of
Columbus, Street Design Department, Columbus, Ohio

Managed and provided QA/QC for a Phase I ESA of Shott Street in
Columbus, Ohio. Performed the Phase I ESA for the City of Columbus
Street Design Department as part of the street-widening program. Used
ASTM E1527-00 Standard Practice for Environmental Site Assessments:
Phase I Environmental Site Assessment Process in the petformance and
preparation of the Phase I ESA report.

Preparation of Phase Il Environmental Site Investigation, City of
Columbus, Street Design Department, Columbus, Ohio

Managed and provided QA/QC for a site investigation performed at
Reynolds Avenue in the City of Columbus, Ohio. Performed work for the
City of Columbus Street Design Department as part of the street-widening
program. The site investigation included the performance of Geoprobe
holes to collect soil samples for laboratory analysis prior to initiation of
construction activities. Prepared a Phase II Environmental Site
Investigation Report presenting the results of the investigation and
conclusions that no subsurface contamination was present within the
construction limits.

Preparation of Phase 1l Environmental Site Investigation, City of
Columbus, Street Design Department, Columbus, Chio

Managed and provided QA/QC for a site investigation at an intersection
along Hudson Street in the City of Columbus, Ohio. The intersection was
being modified to include turning lanes and Geoprobe holes were
performed to collect subsutface soil samples. Performed work for the City
of Columbus Street Design Department as part of the street-widening
program.
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Phase 1l Environmental Site Investigation and Remediation, City
of Columbus, Street Design Department, Columbus, Ohio
Managed and petformed QA/QC for a site investigation and remediation
of a former dry-ice manufacturing facility along McKinley Avenue in
Columbus, Ohio. The City of Columbus Street Design Department was
widening McKinley Avenue. Used Geoprobe technology to collect
subsurface soil samples for purposes of determining the presence of
contamination within the construction limits. A former dty ice
manufacturing facility, located along the revised road centetline, required
remediation of an existing conctete vault prior to demolition to allow
construction to proceed. Cleaned the vault by power washing and
vacuuming with off-site disposal of the resulting sludge and rinsate waters.

Compliance

Spill Prevention, Control, and Countermeasure Plan, The Ohio
State University, Columbus, Ohio

Performed the “five-year” review and evaluation of existing Spill
Prevention, Control, and Countermeasure (SPCC) Plans for re-cettification
in accordance with the requirements of 40 CFR 112 as amended in
December 2006 for The Ohio State University (OSU) in Colutmbus, Ohio.
Reviewed, revised, and re-certified the Master SPCC Plan for the OSU main
campus. Reviewed facility specific SPCC Plans, performed facility
inspections, and revised the SPCC Plans using the “poster-format™ with.
cross-references and supporting documents for four facilities within the
OSU main campus: Center for Automotive Research, McCracken Powet
Plant, Transportation and Parking Services, and the Scarlet and Gray Golf
Course. Also reviewed the SPCC Plan for the Wooster Campus of OSU in
Wooster, Ohio, performed a site inspection, and prepated and cettified the
“poster-format” with cross-references and supporting documents.

Integrated Contingency Plan {ICP), The Ohio State University,
Don Scott Field, Columbus, Ohio

Prepared an ICP for The Ohio State University Airport, Don Scott Field.
Combined the existing Storm Water Pollution Prevention Plan (SWP3) and
the existing SPCC Plan into one document that also included a new
emergency response plan for the airport. The ICP addressed the onsite
Avgas and Jet A aviation fuel storage facility, mobile aircraft refuelers, and
two maintenance facilities resident on the airport ptopetty. Prepared the
ICP in accordance with the National Interagency Incident Management
System (NIIMS) Incident Command System (ICS) that is a nationally
recognized system that provides a commonly undetstood framework that
allows for effective interaction among response petsonnel, thus facilitating
its ease of use duting an emergency situation.

Spill Prevention, Control, and Countermeasure Plan, Denison
Hydraulics, Marysville, Ohio

Prepared SPCC Plan to bring the Denison Hydraulics facility in compliance
with the requirements of 40 CFR 112 for a specialty hydraulic equipment
manufacturing facility in Marysville, Ohio. Ptepared the SPCC Plan text,

Isaac_Rick.docx [3/2/2010] 3/11/2013

11



RICHARD A. ISAAC, P.E.

BrownawoCaldwell

drawings, and appendices based on review of historic records,
conversations with facility personnel, and site inspections. Served as the
“Engineer-of-Record” for certification of the SPCC Plan.

Spill Prevention, Control, and Countermeasure Plan, Koneta
Rubber, Wapakoneta, Ohio

Prepared SPCC Plans to bring two facilities in compliance with the
requirements of 40 CFR 112 for a specialty rubber manufacturing facility in
Wapakoneta, Ohio. Prepared the SPCC Plan text, drawings, and
appendices based on review of historic records, conversations with facility
personnel, and site inspections. Served as the “Engineer-of-Record” for
certification of the SPCC Plans.

Notice of Intent and Storm Water Pollution Prevention Plan,
United Precast, Mount Vernon, Ohio

Prepared and submitted the Notice of Intent (NOI) for a concrete
manufacturing facility in central Ohio to provide coverage of the facility
under the General Permit Authorization to discharge Storm Water
Associated with Industrial Activity (General Permit No. OHR000003)
Under the National Pollutant Discharge Elimination System (NPDES) as
administered by the Ohio EPA. As a condition of the General Permit,
prepared the SWP3 for the facility including a site walk over, material
inventory, preliminary development of “Best Management Practices
(BMPs)”, certification of non-storm water discharges, and
recommendations for implementing BMPs to minimize contact with storm
water.

Spill Prevention, Control, and Countermeasure Plan, Campbell
Soup Company, Napoleon, Ohio

Reviewed and revised existing SPCC Plan for re-certification in accordance
with the requirements of 40 CFR 112 for a food manufacturing facility in
Napoleon, Ohio. Prepared revisions to the SPCC Plan based on the site
inspection and updated the existing plan to adhere to the revised SPCC
Plan Rules and Regulations effective as of August 16, 2002.

Spill Prevention, Control, and Countermeasure Plan, Lumi-Lite
Candle Factory, Norwich, Ohio

Reviewed and revised existing SPCC Plan for re-certification in accordance
with the requirements of 40 CFR 112 for a candle manufacturing facility in
Norwich, Ohio. Prepared revisions to the SPCC Plan based on the site
inspection and updated the existing plan to adhere to the revised SPCC
Plan Rules and Regulations effective as of August 16, 2002.

Spilli Prevention, Control, and Countermeasure Plan, Confidential
Client, Bucyrus, Ohio

Reviewed and revised existing SPCC Plan for re-certification in accordance
with the requirements of 40 CFR 112 for a rubber and plastic hose
manufacturing facility in Bucyrus, Ohio. Prepared revisions to the SPCC
Plan based on the site inspection and updated the existing plan to adhere to
the revised SPCC Plan Rules and Regulations effective as of August 16,
2002.
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Conditional No Exposure Exclusion for Industrial Activity, Delphi
Automotive Systems, Warren, Ohio

Performed site inspections and developed inspection forms for five
automotive parts manufacturing facilities to determine compliance with the
NPDES, Storm Water Phase II Final Rule — Conditional No Exposure
Exclusion for Industrial Activity as administered by the Ohio EPA. Used
the initial facility inspections to develop forms that the client could use to
perform subsequent annual compliance inspections. Provided a summary
of issues to be addressed prior to submitting Conditional No Exposute
Exclusion requests to the Ohio EPA.

Spill Prevention, Control, and Countermeasures Plan Re-
Certification, Delphi Automotive Systems, Warren, Ohio

Perform review, prepared revisions, and re-certified SPCC Plans in
accordance with the requirements of 40 CFR 112 for a major automotive
parts manufacturer in Northeast Ohio. Performed site inspections for two
facilities, updated the SPCC Plans, and signed as the “Engineet of Record”.

Storm Water Pollution Prevention Plans, Delphi Automotive
Systems, Warren, Ohio

Performed site inspections, review of existing plans, and prepared required
revisions of SWP3s for a major automotive parts manufacturer in
Nottheast Ohio. Reviewed and revised the SWP3s in accordance with the
facilities General Permit Authorization to Dischatge Storm Water
Associated with Industrial Activity under the NPDES.

Aboveground Tank Compatibility Certification, Yenkin-Majestic
Paint Corporation, Columbus, Ohio

Certified the compatibility of an aboveground storage tank (AST) for use in
storing waste solvents in accordance with Ohio Administrative Code
(OAC) Rules and Regulations, Chapter 3745-66-92. Cettification included
mspection of the AST including overflow and automatic shut-off controls,
preparation of the certification report and submittal to the Ohio EPA.

Storm Water/Surface Water Management

Design and Implementation of a “Class A” Trout Stream, Cerro
Metal Products, Company, Bellefonte, Pennsylvania

Managed the design and implementation of a "Class A" trout stream in
central Pennsylvania. Lead, copper, zinc, and PCBs contaminated the
stream banks and sediment. Modeled 20+ square mile drainage area
utilizing SEDCAD 4 software for the design of riprap/gabion baskets to
stabilize the stream banks, following excavation and off-site temoval of the
contaminated soils and sediments. Prepared contract documents, technical
specifications, and construction drawings. Completed the project on a “fast
track” schedule due to strict regulatory deadlines.

Evaluation of Sedimentation Basin at a Sanitary Landfill, Private
Landfill in Minnesota

Prepared the evaluation of an existing sedimentation basin at a sanitary
landfill utilizing SEDCAD+ computer software. Modeled the watershed
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for the basin and added 1000 GPM of inflow from a groundwater
recovery/treatment system. Treated the basin as an infiltration structure,
which saved the client $200,000 by not having to construct a second basin
to handle water from the groundwater recovery/treatment system.

Abandoned Mine Lands and Mining

Acid Mine Drainage, Investigation and Remedial Design, Meigs
County, Ohio, Ohio Department of Natural Resources, Columbus,
Ohio

Managed the investigation and remedial design for acid mine drainage
(AMD) from old underground mine openings in Meigs County, Ohio.
Basements of houses located within 30- to 50-feet of the toe of the slope
wete flooding during rainfall events due to saturation of the soils caused by
AMD from the mine openings. Resealed the openings and employed an
underdrain system to drain the back yards of the houses and former mine
openings. Designed the underdrain system and constructed taking into
account the proximity of the toe of the slope and the need to protect the
integrity of the slope by preventing slope failure. Technical specifications
and drawings were prepared in accordance with the Ohio Department of
Natural Resources (ODNR) protocols.

Reclamation and Surface Erosion Remediation, Gallia County,
Ohio, Ohio Department of Natural Resources, Columbus, Ohio
Managed the reclamation and surface erosion remediation at an abandoned
mine land site in Gallia County, Ohio. The reclamation design involved the
regrading of the site, including highwall and slope reduction to minimize
future potential surface erosion problems. Developed technical
specifications, prepared in accordance with the ODNR protocols, grading
plans, and sutface water control plans, in a format suitable for contractors
to perform the reclamation work.

Mine Reclamation and Surface Erosion Remediation, Gallia
County, Ohio, Ohio Department of Natural Resources, Columbus,
Ohio

Managed the reclamation and surface erosion remediation at an abandoned
mine land site in Gallia County, Ohio. The reclamation design involved the
regrading of the site, including highwall and slope reduction to minimize
future potential surface erosion problems. The grading plans were required
to incotporate access to an active natural gas well located on the site.
Developed topsoil borrow area plans (from adjacent undisturbed
properties), including sampling plans, volume estimates, grading plans, and
sutface water control plans. Developed technical specifications, prepared in
accordance with the ODNR protocols, grading plans, and sutface water
control plans, in a format suitable for contractors to perform the
reclamation work.

Reclamation Design for Control of Acid Mine Drainage, Peabody
Coal Company, St. Louis, Missouri

Prepared the reclamation design for control of AMD from an old
abandoned auger mining pit in Missouri. AMD from the auger pit was
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flowing into the Clairton River and causing discoloration problems. The
reclamation design included the construction of a sedimentation basin at
the mouth of the valley leading from the old auger pit and ptior to entering
the river. Sedimentation basin outfall was a corrugated pipe down the slope
to the river to minimize potential surface erosion attributed to the outfall.

Mine Pians and Reclamation Plans for Two Large Coal Mines,
Powder River Coal Company, Bill, Wyoming

Prepared mine plans and reclamation plans for two large coal mines in
Wyoming (6,000,000 tons/year and 8,000,000 tons/yeat). Plans included
sequencing of strip pits, overburden handling, backfill, and grading plans.
Storm water management included design of sedimentation basins,
diversion ditches, containment berms, and ditches.

Permit Revisions to an Existing Mine Plan, Powder River Coal
Company, Bill, Wyoming

Managed the preparation of permit revisions to an existing mine plan to
include the construction of a concentric loop track, silo, slot storage, and
conveyor system for increased coal handling, storage, and loading capacity.
Following approval of the permit revision, managed the preparation of
technical specifications and construction drawings for the required facility
upgrades, the bidding and contractor procutement activities, and
construction oversight activities throughout the construction of the project.

Underdrain System to Control Groundwater Flow at a Mine in the
Rocky Mountains, Peabody Coal Company, Denver, Colorado
Designed an underdrain system to control groundwater flow beneath
backfilled overburden at a mine in the Rocky Mountains. The underdrain
allowed mining of the coal seam from the bottom of the mountain to the
top, instead of contour mining, which increased the amount of recoverable
coal. Used the slope stability program REAME developed by the
University of Kentucky to aid in the design and backfill placement of
underdrain materials and overburden to create a stable backfill as part of
the reclamation.

Major Channel Relocation/Remediation, Powder River Coal
Company, Bill, Wyoming

Participated in the design, material handling, stockpiling, and backfilling of
a major channel relocation/remediation. Duting the early stages of opening
a new mine, relocated a major creek to allow for maximum recovery of the
coal seam. As the creek was being stripped, selectively handled and
stockpiled the material comprising the creek, i.e., sands, gravels, etc., for
reconstruction during the reclamation process for this atea. Following coal
removal, reconstructed the stream in its former location, with each
lithologic unit replaced to recreate the stream before mining events took
place.

Publications

“Construction and Demolition Debris Rules in Ohio,” Concrete Connection, Ohio Ready Mixed
Concrete Association (ORMCA), November 1998
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“Simplifying Environmental Planning Requirements,” FOUNDRY Management & Technology, pp.
20-23, April 1999.

Isaac_Rick.doex [3/2/2010) 3/11/2013

16



Nate Givens, E.I.



THIS PAGE INTENTIONALLY LEFT BLANK.



Engineer |

Nathan A. Givens, E.l.

Experience Summary

Mr. Givens recently obtained his civil engineering degree after more than 14 years of experience in the
construction industry. His experience includes construction of surface and subsurface drainage systems,
wetlands, stormwater detention basins, underground utilities and roadways. Since joining Brown and Caldwell,
Mr. Givens has been involved with landfill gas coliection and control system (GCCS) design and construction
quality assurance (CQA), remediation, and groundwater monitoring projects. He brings exceptional attention to
detail, proven understanding and is driven to provide quality services.

Assignment
Field CQA Monitor
Education

B.S., Civil Engineering, Ohio
University, 2009

Registration
Engineer Intern, Ohio
Experlence

16 years

Joined Firm

2010

Training

o HAZWOPER Eight-hour
Refresher

e Bloodborne Pathogens
Exposure Control

s First Aid
e Hazard Communications

¢ 40-Hour Hazardous Waste
Operations Safety Training

Relevant Expertise

e Construction Quality Assurance
s Field Testing

» Soil and Groundwater Sampling
¢ [andfill Gas Design

Brown-=oCaldwell
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ArvinMeritor Groundwater Sampling, ArvinMeritor, Inc., Grenada,
Mississippi

Engineer. Performed the semi-annual groundwater monitoring at the site.
Sampies were obtained following Mississippi Department of Environmental
Quality (DEQ) and USEPA sampling protocols.

Bobmeyer Landfill Publicly Owned Treatment Works (POTW)
Connection, Republic Services, Inc., Fairfield, Ohio

Engineer. Worked with the City of Fairfield and the City of Hamilton to meet
both the client’s needs and each municipality’s needs. Observed and
documented construction of a new leachate force main connection to the City
of Hamilton, Ohio POTW. Worked with contractors to adapt design to
unforeseen circumstances during construction.

Cherokee Run Landfill Gas Collection and Control System (GCCS)
Construction Quality Assurance Monitor, Republic Services, Inc.,
Bellefontaine, Ohio

Engineer. Observed installation of landfill gas extraction welis, GCCS piping,
and leachate forcemain at a municipal waste landfill over multiple phases.
Provided written and photographic documentation of installation methods, as
well as equipment and materials onsite. Prepared daily work summary reports
for client.

Fremont Raw Water Reservoir, City of Fremont, Ohio

Engineer. Performed compaction testing of structurai fill and observed and
documented installation of 94 acres of geocomposite clay liner (GCL), 40-mil
linear low-density polyethylene (LLDPE) geomembrane, and geotextile.

Grenada Sludge Lagoon Closure Construction Quality Assurance
Monitor, ArvinMeritor, Inc., Grenada, Mississippi

Engineer. Observed and documented the installation of the vegetative soil
cover component of the final cover system for the closure of a former siudge
lagoon. Provided direction to the contractor for expansion of the onsite soit
borrow area.

Imperial Landfill Gas Collection and Control System Construction
Quality Assurance Monitor, Republic Services, inc., Imperial,
Pennsylvania

Engineer. Observed instaliation of landfill gas extraction wells, GCCS piping,
and leachate forcemain at a municipal waste landfill over multiple phases.
Provided written and photographic documentation of installation methods, as
well as equipment and materials onsite. Prepared daily work summary reports
for client.
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Imperial Landfill New Cell Construction, Republic Services, Inc., Imperial, Pennsyivania
Engineer. Observed instaliation of a 3.8-acre, dual-lined solid waste disposal cell. Provided written and
photographic documentation of installation methods, as well as equipment and materials onsite. Prepared
daily work summary reports for client.

Imperial Landfili Temporary Cell Closure, Republic Services, Inc., Imperial, Pennsyivania

. Observed installation of 40 acres of geotextile and 40-mile high-density polyethylene (HDPE)
geomembrane, surface water channels, surface water culverts and sedimentation basins. Provided written and
photographic documentation of installation methods, as well as equipment and materials onsite. Prepared
daily work summary reports for client.

Lorain Il Landfill Gas Collection and Control System Construction Quality Assurance Monitor,
Republic Services, Inc., Oberlin, Ohio

Observed installation of landfill gas extraction wells, GCCS piping, and leachate forcemain at a
municipal waste tandfill over multiple phases. Provided written and photographic documentation of installation
methods, as well as equipment and materials onsite. Prepared daily work summary reports for client.

Preble County Landfill Groundwater Sampling, Preble County, Eaton, Ohio
. Performed the semi-annual groundwater monitoring at the site. Samples are obtained following Ohio
EPA and USEPA sampling protocols.

Site Closure Activities—Historical Document Review, Confidential Client, Ohio

Engineer. Reviewed more than 20 years of historical documents related to closure activities for the site.
Attributed the client provided documents by document type, date, author and subject making them easily
retrievable for future use. Entered historical analytical data into spreadsheets for trending purposes.

Brown:«Caldwell 2
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Project Manager

Landfill Gas Collection Systems

| Janet A. Todia

Experience Summary

Janet Todia recently joined Brown and Caldwell. Ms. Todia brings 12 years of experience in landfill operation

and maintenance.

Asslgnment

Field CQA Monitor
Education

Past special unformatted
Registration

Paste special unformatted
Experience

12 years

Joined Firm

2010

Relevant Expertise

* Solid Waste Management
¢ landfill Gas Systems

o Air Compliance
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Landfill Operation and Maintenance Experience

Cuyahoga Regional Sanitary Landfill, Solon, Ohio

Project Manager for landfill gas services to supply a 3.8 megawatt power plant
on site and a 72 mmbtu boiler system to Nestle USA. Managed coordination of
field operations with pipeline and compression skid construction activities for
the start up of the Nestle Gas to Energy Project.

Epperson Waste Disposal, Republic Services, Williamstown,
Kentucky

Supervisor for well field technicians. Aided in the installation of pneumatic
pumps for well dewatering purposes. Responsible for environmental
compliance reporting.

Hazel Road Landfill, Akron, Ohio

Project Manager for landfill gas field services. Assisted field technicians in
trouble shooting potential landfill gas migration issues and pneumatic pump
instatlation.

Hoffman Road Landfill, City of Toledo, Toledo, Ohio

Project Manager for landfill gas field services, Managed environmental
compliance and reporting, assisted site technicians in small-scale construction
repairs, installation of pneumatic pumps, potential site migration issues, and
routine well field tuning. Responsible for routine and non-routine construction
budgets.

Lake County RDF, Waste Management, Chesterland, Ohio

Project Manager for landfill gas field services. Managed small-scale
construction repairs, submitted proposals for small-scale construction projects,
and coordinated well field compliance with Environmental Specialists, inc.

Oakland Heights Development, Allied Waste Industries, Inc.,
Auburn Hills, Michigan

Project Manager for landfill gas project that provides methane to the GM Lake
Orion boiler system. Managed budget and non-routine activities. Worked with
Air Quality Specialists, Inc. to maintain environmental compliance.

Pine Tree Acres Landfill, Inc., Waste Management, Lenox
Township, Michigan

Project Manager for well field technicians and aided in routine well field tuning
to increase flow to the gas energy plant on site. Worked with Air Quality
Specialists, Inc. to maintain environmental compliance.

Statewide Landfill, Waste Management, Canton, Ohio

Project Manager for well field technicians and aided in routine well field
tuning, installation of pneumatic pumps, smail scale construction repairs, and
troubleshooting potential landfill gas migration issues.

Valley View Landfill, Republic Services, Sulpher, Kentucky



Janet A, Todia

Supervisor for well field technicians. Managed routine and non-routine budgets. Responsible for environmental
compliance reporting.

Landfill Air Compliance Reporting Experience

Deercroft Recycling and Disposal Facility, Waste Management, Michigan City, Indiana
Prepared semiannual Title V reports, semiannual new source performance standards (NSPS) reports, and
semiannual startup, shutdown, and malfunction (SSM) reports. Submitted variance requests/alternative
timeline requests, Title V annua! compliance certification, and well decommissioning requests and Deviation
Occurrence Reports.

Douglas County Recycling and Disposal Facility, Waste Management, Bennington,
Nebraska

Prepared semiannual Title V reports, semiannuat NSPS reports, semiannual SSM reports, and Title V annual
compliance certifications.

ELDA Recycling and Disposal Facility, Waste Management. Cincinnati, Ohio
Prepared quarterly/semiannual Title V reports, semiannual EG reports, and semiannual SSM reports.
Submitted variance requests/alternative timeline requests and well decommissioning requests.

Epperson Waste Disposal, Republic Services, Williamstown, Kentucky
Prepared semiannual NSPS reports and semiannual SSM reports. Submitted aiternative variance
requests/alternative timeline requests and well decommissioning requests.

Greene Valley Recycling and Disposal Facility, Waste Management, Naperville, lllinois
Prepared semiannual EG reports, semiannual SSM reports, semiannual Clean Air Act Permit Program (CAAPP)
reports, and annual CAAPP compliance certifications. Submitted CAAPP Form 405s on an as need basis.

Hardy Road Sanitary Landfill, Waste Management, Akron, Ohio
Prepared semiannual NSPS reports, semiannual SSM reports, quarterly/semiannual Title V reports, annual
Title V compliance certifications, and annual solid waste report. Maintained operating records.

Hoffman Road Landfill, City of Toledo, Toledo, Ohio
Prepared semiannual NSPS reports, semiannual SSM reports, and quarterly/semiannual Title V reports.

Lake County RDF, Waste Management, Chesterland, Ohio
Prepared semiannual EG reports, semiannual SSM reports, quarterly/semiannual Title V reports, annual Title V
compliance certifications, and annual solid waste report.

Lake Landfill, Waste Management, Northbrook, lllinois
Prepared semiannual EG reports, semiannual SSM reports, semiannual CAAPP reports, and annual CAAPP
compliance certifications. Submitted CAAPP Form 405s on an as need basis.

Metro Park East Landfill, Waste Management, Mitchellville, lowa
Prepared semiannual NSPS reports, semiannual SSM reports, semiannual Title V reports, and annual Title V
compliance certifications.

Valley View Landfill, Republic Services, Sulpher, Kentucky

Prepared semiannual NSPS reports, semiannual SSM reports, semiannual Title V reports, and annual
compliance certifications. Submitted variance requests/alternative timeline requests, and well
decommissioning requests.

Wheeler Recycling and Disposal Facility, Waste Management, Wheeler, Indiana

Prepared semiannual EG reports, semiannual SSM reports, quarterly/semiannual Part 70 compliance
certifications, and annual Part 70 compliance certifications. Submitted variance requests/alternative timeline
requests, well decommissioning requests, and Deviation Occurrence Reports.

Brown:«Caldwell 2
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Woodland Recycling and Disposal Facility, Waste Management, South Elgin, lllinois
Prepared semiannual EG reports, semiannual SSM reports, semiannual Title V reports, and annual compliance
certifications. Submitted variance requests/alternative timeline requests, and well decommissioning requests.
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Leachate Storage Facility Expansion Construction Certification Report

Appendi_x_ E: Contractor Submittals

CST Storage TecStore Epoxy Bolted Storage Tank; Model 3652
VAREC Vapor Control Inc. 2010B Pressure and Vacuum Relief Value
HDPE Pipe and Valves

AERTEC® Aeration Technologies Inc. AERGRID™/AERSPARGE™ Aeration System
Heat Trace and Insulation
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CST Storage TecStore Epoxy Bolted Storage Tank; Model 3652



? L3 modal 3662
mﬂlﬂl)l high (nom.)

Shell Interfor costing:
KnoLoo(s mils)

Shell extorior coating:
Kuo-Lon (urathane lop cost)
Cobo/y Hf-¢
Sheli Exterfor Color:  Light'Bius
Roof Exterior Color: WA
Date: August 03,2012

EQuole # B123113 rev. 2
Conalruction Mafod; Jack
This mm«.ﬁm

MALLIN
AMERICA
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Dacument Number

8123113-001
8123113.010
8128113-011
81231413.012
6123113.013
8123113-044

8123113-002
8123113003
8123113023
9123113-024
8123113-025

Tank Project Drawing Index

Documeant Title

Tank Drawing
Tank Calculations & Design Formutas
Tank General Notes

Teank Fasténer Schedule

Tank Schematic

Tank Parts List

Foundation Project Index

SF Foundation Drawing
Anchor Bolt Placement
Foundation Parts List
Foundation Fastener Schedule
Manufeclurers Warranty
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DOCUMENY NUMBER: 8123113-010

REL.: 1
DATE: August03, 2012
BY: B8P

SUMNMARY OF TANK DESIGN INPUT DATA

STRUCTUREMODEL
FOUNDATION TYPE
SPECIFIC GRAVITY
HV PREJBURE RATIO
FREEBOARD

ROOF TYPE

ROOF WEIGHT

8C ROOF HEIQHT

DC ROOF PROJ AREA
DG ROOF CENTROID
TOTAL ROOF HEIGHT
ROOF SNOWLOAD
WIND DESIGN
EXPOSURE FACTOR
IMPORTANCE FACTOR
WIND SPEED

WIND STIFFENER ANALYSIS
SESMIC DERGN
SEISMIC ZONE

USE FAGTOR, |

SITE AMPLIFICATION FACTOR
ALLOWABLES USED
FLOOROD

8852

Sieal Floor

1.000

1.000

0.000In

Temcor Aluminium Dome
2.100 pat

0.000in

B89.600aqft

16.6001n

47.832In

30.000 paf

ASCE 7-06°(10.00 psl)*
B

1.00D

80.000 mph

ASCE 7-05°(10.00 pa§*

AVANA D103 97 (EFFECTIVE MASS)

1

1.000
1.000
AISC
38500

SUMMARY OF INTERNALLY ASSIGNED PARANMETERS

B0LT DIAVETER
HOLE DIAMETER

TOP COURSE EDGE DIST
STEEL FLOOR IN FNDN
DIST /PTG TO BIFLR
TOTAL FNDN THICKNESS
SHEET DENSITY

STEEL ELABTIC MODULUS
STEEL FLOOR DENSITY
NET SHEET WIDTH

NET GTANDARD BHEET HT.
STARTER PANEL HEIGHT
INVENTORY USED

0.5000n
0.5821n
1.000n
0.1321n
0.000in
0.132in
580,000 pof
30000000 ps!
&80 pef
105.462in
64,880 (n
18.808 In
wossibik(2312)

TITLE: TANK CALCULATIONS PAGE: 1

2.000 mm

10.252 kg/m2
0.000 mm
9263 2qm
469.900 mm
1244933 mm
1.437 kPa

46.500 mis

11126.200 mm

42.700 mn
14.288 mm
26400 mm
3.9353 mm
0,600 mm
3363 mm
8451 kg/m3
206843 MPa
9464 kgim3
2679.000 mm
1397.000 mm
465.000 mm

.
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DOCUMENT NUMBER: 8123113-010 TITLE: TANK CALCULATIONS PAGE: 2
96 52 AQUASTORE STRUCTURE DESIGN SUMMARY (13 FULL LENQTH SHEETS PER RING/COURSE)

COURSE THICK THICK mm  GEOM MAT LIMITING

NUMBER In. CODE CODE FACTOR(S)

1 0.106 27 1109 40 (}

2 0.106 27 1204 4 n

3 0.106 27 1201 40 f

4 0.105 27 1204 40 u

8 0.099 25 8201 ] 1]

8 0.432 34 2201 3 [18]

? 0.132 34 2201 3 1]

8 0.964 4.2 2201 3 28)

B 0.964 4.2 2201 3 ]

10 [13:74 50 2201 3 {16)

11 0,187 50 2201 3 [}

D 0197 60 4324 3 u
WIND STIFFENERS REQUIRED:
STIFFENER AT BOTTOM OF COURSE 3 a 10i8cuin 3 Wob Tuss
STRUCTURE DIAMETER w 3037H $1084.08 mm
HEGHT OF STRUCTURE TO EAVE = G2028 16854.63 mm
SLOSHING WAVE HEIGHT = Q221 66.52 mw
VOLUME OF SYRUCTURE TOBAVE a 64002 ouil 1630 m3
VOLUME OF CONTENTS & MMpI2aft 1630-m3
VOLUME OF CONTENTS s 404104 gal 4520008 L
VOLUME OF STEEL FLOOR FND, « 2o omd
WEGHT OF EMPTY OYLINDER ABOVE FLOOR «» #0588 (b 18324 &g
WEIGHT OF ROOF n 24D d8bkg
SNOW({LUIVE) LOAD u JH62 44168 kg
WEIGHT OF CCNTENTS 7 3371660 )h 1828317 kg
STEEL FLOGR WEHIHT - Gk 2080 kg
TOTALWEIGHT ON FO0TING = 3451900 id $665521 kp
WINO SHEAR AT TOP OF FCOTING & 1691316 BESTT N
WIND MOMENT AT YOP OF ROQTING = 545550 R-Ib TADN-m
QEISMIC SHEAR AT TOP OF FOOMNG » 1363310 008431 N
SEISMIC MONENT AT TOP OF FOQTING & 3220013 0\ 4378 kN-mm

SR T PSR R TR
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DOCUMENT NUMBER: 8123113-010
HOOP STRESS ANALYSIS

Course Dapth Praas Net
Number (R P8l Tenslle
1 47 240 5760
2 8.2 40 11380
3 1386 80 17044
4 184 80 22680
[ 1 230 10.0 29921
[] o 4] 120 26918
7 2 1.0 31384
8 38.7 159 28860
] 413 1.0 52458
L) 489 199 30018
11 0.5 29 33015
FND 520 226 50801
AXIAL STRESS ANALYSIS

Course Axial Allowable
Number  Compressive Compresalve
1 278 843

2 262 243

3 IN 943

4 326 843

& 339 694

8 273 1185

7 i 1185

8 263 1468

9 272 1468

10 246 1761

1t 264 1764

FND 270 1764

TITLE: TANK CALCULATIONS

neee STRESS-PS] —
Allowshle Holo
Tenslle Bearing
22284 17658
24000 17680
24000 26462
24000 356214
33823 48452
38829 49782
3023 48724
%23 4da08
33923 50383
83623 48603
3923 6266
93207 44207

suse BSTRESS-PB] -

Hole Allowable

Bearing Bearing

277 54000

2835 54000

3024 54000

8212 54000

1700 81000

1370 81000

1464 /1000

1273 81000

1367 81000

1282 81000

1328 £1000

1358 81000

Allowable

Bearing
54000
54000
64000
54000
81000
81000
81000
81000
81000
84000
81000
81000

Bolt
Shear

887
716

810
460
531
24 ]
618

661

30000
30600
30000
30800

Bolt
Shear
4787
4713

g6z

171
14044
16378
18712
21046
23310
25713
22217

PAGE: 3 N

Allowable
Shear

0000
30000
30000
80000
30000

30000

e ae

P
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DOCUNMENT MUMBER: 81231493010

WIND STRESS ANALYSIS

Coursa Axial Wind

Number Comp Bending

1 38 8

2 53 21

3 n 41

4 o0 66

] 108 9%

-] 104 102

7 119 136

8 116 138

e 134 178

10 130 176

4 449 210

FND 166 22

SEISHMIC STRESS ANALYSIS

Gaurge Axial Solamic

Number Comp Bending

1 1% 7

2 63 42

b (4] 112

4 80 223

5 {69 370

(] 101 422

7 118 835

8 ii5 708

8 134 832

10 130 240

1 149 1228

FND 166 1314
L™ e

TITLE: TANK CALCULATIONS
e STRESS-PEG] -~
Total Allowable Hols Allowable Bolt
Comp Comp Basring Bearing Shear
44 1288 445 72000 107
4 1268 743 72000 18r
12 1248 1128 72000 284
158 1250 1670 72000 386
207 1162 1038 108000 282
202 1681 1018 108000 344
254 1661 1275 108000 428
253 1664 1213 408000 6§32
306 1964 1638 108000 842
08 2335 1633 108000 788
89 2336 1804 408000 003
aT 2336 1893 10B0G0 850
cee STRESS-PSE] o0ee

Totsl Allowable Hole Allowable Boit
Gomp Comp Bearing Bearing Shear
43 1268 432 72000 103
04 1258 947 72000 239
183 1258 1842 72000 484
34 1258 3181 72000 784
487 1192 2448 108000 617
6533 1581 2617 108000 200
754 1584 a789 108000 1213
021 1904 £123 108000 1722
1068 1954 £389 108000 2238
1120 2335 8624 108000 2024
1377 2336 8917 108060 3470
1469 2335 7378 108000 3700

o . [ LT

POy

1

PAGE: 4

Altowable
Shear

40000

40000
40000
40000
40000
40000

Allowabls
Shear

40000
40000

40000
40000
40000
40000
40000
40006

o —

————n b ntgimatn
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DOCUMENT NUMBER: §423113-010 TITLE: TANK CALGULATIONS PAGE: 8

SEISMIC STRESS ANALYSIS CONTINUED
s STRESSPS| oo
Lourse Hydro-Dynamie Total Allowable
Number Hoop Hoop Yonsile
4 829 4088 2671
2 500 11898 $2000
3 632 17618 82000
4 723 23412 §2000
6 %6 90697 456230
8 L 27508 45230
7 500 31874 45280
8 473 26333 48230
e 42 32832 45280
® 393 30444 48230
11 303 38407 46230
FND 393 30883 44396

- e
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DOCUMENT NUMBER: 8123113.011 REL:1 TITLE; TANK GENERAL NOTES PAGE: 1

TANK DES{GN SPECIFICATIONS

‘This tank fs designed In sccordanca with ANSI/AISC 360-05,

Spacification for Strucksret Stesl Buildings - Aliowable Strega Design,

8ee page 1 of Documant 8123113-010 for Summary of Tank Design Input Data,

COATINGS SPECIFICATIONS

Coatings used on componants of ihds tank ara In compliance With he approariats ssclions of AWWA
Standard D103

STRUCTURE BOLYT SPECIFICATIONS
SkudunbdharaearbonMdmmumyypmwmmmmuasmm.
tless §0,lype 1;with 1/2°-13 UNC-2A fivend, and conform to AWWA D103,Section 2.2, 1, an noted bstow,
A. % inch long and 4-1/4 inch long bails conform to the mechanical properiies of SAGN420, Grade 5
- arpivpient o the mechanical properties of ASTM A325,
&1-1nmmmmmmummmammeme

- equivelant to e mechsnical proparties of ASTM A4S0,
mm.nmmmm«.mmmmmmmmmmm
ANBUAISC 360-08. Tank manufscturer does not retulra apacial nspention per IBC, Ssotion 1704,
APPURTENANCE AND PIPING ORIENTATION

Orlantalion of &l appiiitansnoes end plping connectians shall be established In the field.

THROUGH-THE-SHEET PENETRATIONS

Al aperings through $ie tank slde wall greatat than 4 inches (102mm) In disneter ehall be reinforced in
WMMMMMW&H.AHmmemthImm[nelua(eﬂl
1imj batween horizontal bak fines, or heving fess than 24 inchea (840 mm) of avaliable sheet space from
the fizor aurface up 1o tha Brat harizontel bolt ine shall not exceed a diameterof 4 inches (102 mm).
Thaza openings of 4 inches (102 mm) end less shall be retnforced In acconsance with AWWA 0103,
Ssclion 3.11.

LADDER SPECIFICATIONS

The leddar ayelem is manufachred in compilance with AWWA Standard D103 Saction 8.4 and mests
minlum OSHA requiramants. In addifion, the tenk fedder side ralls are fabricaled from 6081-T8 aluminum while the
lnckder runga are fobricatad fom 6081-T4 aluminum,

LANDFILL LEACHATE WASTE WATER

No leachals analye!s has been provided for the proposad contents of his iank. The tank coalings and saalana
heve been apacified based upon the information canlained In this submitts! package and the fofowing assumed
properties of (ha contents; the contents shall have a pH within the range of & and 8, at amblent lempersiure,
and a toial voladias conaniration notto excaad 600 parts per mitian (ppm). Volalites may Includa, but are anf
fmited Io, bonzana, acatone, sytane, malhylans chioride, snd similar onyenic compounds. If the coments excasd
the values rotad above, the tank coatings and/or seajanta may become compromissd and the waraniy volded,

[ O —
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180

SEAM Wide H 1

SEAM V1

812

SEAMWIde H 2
SEAM V2

SEAMWide H 8
SEAM V3

182

119

SEAM Wida H 4
SEAM V4

Eﬂilnil1ﬁlii!1 8
SEAM V&

816

BEAM Closs H 8
SEMd Ve

28

518

EEAM CioseH ¥
BEAM V7

-

646

SEAM ClosaH 8
SEAM Ve

548

SEAM Closo H 9
SEAM V9

SEAM CloseH 10

SEAM V10

818
683

&7

SEAM Close H 11
SEAM V11

SEAM Fnd. H 12

ACCESS DOOR

REINF. PLT.
Total:

182

186

216

6287 5738
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DOCUMENT NUMBER: 8123113-013 REL:1 TITLE: TANK SCHEMATIC PAGE: 1
Note: All brackets located at top of specified ring.
Ring are identiflad from top of tank to foundation
Ring# Sheat BracketTyps  Bracket Vartical Bolt She!} Sheot Part
- Thick. Quantity Line No,
Usa tepared spacer ot top horlzontal seam
RING# : 1 0.108" 2.7mm) BRKT 4 W 260678N8000
RRG# : 2 0.106" (2.7mm} BRKT 4 v 2B6050N5000
RING# : 3 0.108° 2., 7mm}) NONE 0 k4’4 288050N5000
—{ TYPE 3" Web Tries #261847)
RING# ;4 0.105" (2.7mm) BRKT 2 v 268050NG000
RING#® : & 0,088" (2.6om) NONE o v 261181-0100
RMNG#®:8 0,132" .4mm) BRKT 4 av 2551084200
RINGS® : 7 0.432" {3.4vim) BRKT 2 ryl 263106-1200
RING# : 8 0.164" {4.2mm} BRKT 2 v 263106-0500
RING# : 0 0,164 {4.2mm) NONE 0 av 283108-0800
RING# : 10 0.107" (5.0mm} BRKT 2 Vv 2531081300
RING # : 11 0.197" (5.0mm) BRKT 2 T4 263106-1300
END, : 0.197* (5.0mm) NONE [ v See fnd paris list
I
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DOCUMENT NUMBER: 8423113-014
item Quantity
- 1
1 1
2
3
4
s
6
7
8
e

szas33

Bl IBR2283 3L BA2S LSRR BNRRBRYB22

"

13
13
1

6287
138
216
188

1w

Part No.

8425113-001
B123413-002

285777-203

258446004
264769-000

277650-000
2662141300

261258030
2805877-003
084373000

251847000

262000-002
262008-003
252000004

282415-001

REL:4 TITLE: TANK PARTS LIST PAGE: 4

Description

TANK ASBEMBLY
FOUNDATION ASSEMBLY

MANWAY PLATFORM ASSEMBLY
SEALER 08, CARTONS (BLACK)

LADDER WICAGE, WIPLATFORM
{ADDER DQUR AGSEMBLY

GASKET, 24"
REINFORCING PLATE, 107

STIFFENER ANGLE
SPLICE ANGLE
TAPERED SPACER

WEB TRUSS, ¥

STRUCTURE BOLT, 1°

STRUCTURE BOLT, 114*
STRUCTURE BOLT, 1 #22*
STRUCTURE BOLT, 1 94"

HHCS 12X 1 144" 8PCL. FNEH.

WASHER, SPECIAL
WASHER, 112

HEX, NUT, 92" HDZ
HEX. NUT, 12° MDZ

12
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DOCUMENT NUMBER: 8123113-014 REL:1
ltem Quantity Part No.

5
&0
&
82
8
o4
[ 3 266406000
8 9 282778-000
]
] 1 286182.000
80 1 258264.000
) 3 282166-000
T 3 260861-000
7 1 266258-000
7 1 266304-000
/]
7
7
7
L
) 13 261191.0100
®
8 1 266216-1308
& 3 2605765000
& 1 277487-038
8
86
.
87 89 2660B0N5000
80
[ 28 263108-1200
80 2 253406.0800
8 26 263108-1300
s
M
85
]
o7
0
)

100

104

102

103

104

108

108

107

108

100

110

m

7

113

114

186

116

1"

118

TITLE: TANK PARTS LISY PAGE: 2
Description

INSTRUCTION DECAL
DANGER DECAL

NAMEPLATE

OPERATORS MANUAL
INIPORTANT DECAL

TANK MOD. WARNING DECAL
INSPECTION & MAINT. REVIEW
LADDER GRACKET ASOY. (LONG)

TRANG, SHT. 0.008" HELA

24" ROUND ACCESS DOOR SHEET
TOP RING SHEET
24" AGCESS DOOR, NORMAL DUTY, EPOXYIGALV

SHELL SHEETY 0.106" HRS

EHELL SHEET 0.132' HSLAS0
SHELL SHEET 0.164" H5LAS0
SHELL SHEET 0.197" HSLAGO

13
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DOCUMENT NUMBER: 8123113-023
item Quantity Part Neo.
. 1 8129113002
1 9 2617031300
2 1 263762K1200
3
4
[
5
T7
8 18 281087602
9
1 3 2B5824-012
1 13 261424-000
2
% 13 280725042
"
15
16
17
1 4 268777203
1%
20
24
22
2
24
25
2
.74
20
29
%0
3
a2
9 45 283156.001
H
5
3%
a7 a8 262000-002
3 156 262000-008
an
40
M 842 262418001
«° a57 2852276000
43
44
46
48
a7
48
48
AR EEEIRERTEY

REL:1 TITLE: FND. PARTS LIST

Description

8.F. FOUNDATION AESY,
0.197" FND. SHT. HSLA
0.0 FT. DIA. FLOOR ASBEMBLY

TAPERED BPAGER

ANCHOR 8OLT ABBY,, 1 42"
ANGHOR BOLT CHAIR

WASHER, PLATE, 1 #/2

SEALER 98, CARTONS{ELACK)

ENGAPSULATED NUY, PLASTIC

STRUGTURE BOLT 114"
STRUCTURE BOLT £ 1/2*

HEX NUT, $12° HDZ
WASHER, 12"

19
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DOCUMENT NUMBER: 8123113-023 REL:1 TITLE: FND. PARTS LIST
Quantity PartNo. Description

g

1 268348K1200 CENTER COVER PLATE

dddNidgssereagc2esusneages

R RS R E R EE LT T

PAGE: 2

17
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DOCUMENT NUMBER: B123113-024 REL:1  TITLE: FND. FASTENER SCHEDULE  PAGE: 1
BOLT LENGTHS: 1 1 U 1 1 a ANCHOR
2540 31.75 8810 4445 50,60 RODS
ANCH. CHAIR 0 &2 Q 0
VERTICAL 0 189 [} ] 1]
HORIZONTAL 0 420 104 0 0

csT

18
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JACKLOAD ANALYSIS

B No: 83123113
BBodek: E 1 -]
Cowrsa 08 Jaci Syatam Wind 08 Jaok Syatom Wind M*ll.!nﬁkﬂsbmﬂmw
Being Lifted Valoaity Velocily
1 0 - 30 30
2 30 30 30
3 30 30 30
4 80 30 a0
] 80 ap 20
8 30 80 30
7 30 80 50
8 E L 30 30
] 30 % 30
16 30 3¢ 30
mmwmmmmmmmwum
the dasignaled struche course may he Bted.
CONDITIONS:
> Tank Is ground supported.
> Wind apeed b datorminad ot 33 faat abova the fank Soor.
> Afack ls positionad f each veriical sesm.
Notg; This information s propriatary to
08T Storage and shall not be used nor
mﬂmwﬁmmewmdhmmM.
All Rights Rasarvad 2012, CST Glanige.




JACK LOAD ANALYSIS

AP Mo 8923143
Kodol: L]
Course 08 Jack Windd 06 Jack Wind Node! 18 Jack Wind Velacity
5tni IO Sysiem System System
1 30 30 S0
2 30 a0 T3]
3 30 <[] 30
4 80 80 80
8 30 30 30
] 30 30 30
7 30 0 80
a 20 a0 30
9 N 20 3
10 20 30 30

CONDITIONS:

& Tenk I ground supporied, :

> WVind spsed la detennined at 32 feet above the tank foor.
> Ajackis positfoned at aliemale veriicaf sesms.

*> A airutls posiioned et each verioa) seam.

Note: Thisintormaon is proprietery to
CST Storage and shell not bs usad nor
reproduced withaut the express wiiltan cnsent of the Company.
AN Rights Resarved 2042, CST Stotage.
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TYPICAL DOME STRU] @

1. ALL MATERIAL EXCEPT AS OTHERWISE NOTED
IS ML FINISH ALUMINUM AS FOLLOWS:

NOTES:

STRUTS, GUSSETS AND PLATES

ARE
THE
PATENT
8
2.}

CYVERS 55;;;EEE?
O DEVELOPLIIMTS ORTMATED OR |
P , PATETE

\TTER

R

WOPHOUL

N
S
N
(]
N
>
g
=

LATSEms, CA LONROE

6081-T8

PANELS, FLASHING, AND GUSSET COVERS ~— S0K3~H18 -
BATTENS €061-T6 OR BO6I~T6 gl = ©
2. MATERAL SIZE: m = "
STRUT 2S NOTED Sl w =]
TYPICAL TOP GUSSET 3/8° x 14° DA ¥ EN
TYPICAL BOTTOM GUSSET 3/8" x 14" DA =
SHOE TOP GUSSET 3/8” x 14" DA =
SHOE BOTTOM GUSSET 3/8" x 14" DI S
PANEL AND FLASHING 0.05" THICK Pt o
S
3. FASTENERS: 73 I
LOCKEOLTS — ALUMINUM (7075-T73) OR S.S. (300 SERIES) S| ==
AS NOTED. (AL LOCKBOLTS GLEAR ANODIZED 204) o Ummu‘
LOCKBOLT COLLARS « ALLIMINUM (B08) HEAT TREATED) HEPED
CUSSET COVER BOLTS - 5.5, (300 SERIES) AR
BATTEN SCREWS ~ §14 DA S.5. (302) = molio
4, SEALANT .Mm. mm
PECORA SILICONE SEMANT MEETING FEDERAL SPEC e
T=5~001843A AND TI-S-00230C. 2y i
=5 -
5 ALL DIMENSIONS SHOWN ARE MOMINAL AMD IN INCHES, 4O D =
UNLESS NOTED OTHERWISE. Ea 50 g
ElEa g™
M & m
p
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=
13
E~B04 TENSION RING STRUT Bl Z
WITH 3/8" DM AL LOCKEOLTS, 2, g <
STRUT FLANGE TO GUSSET m
(SEE D~703 FOR QY & - N.AI
3 =
| =~
S
s
8 i
Omw
N w
[ o
(T QIR e
_ © mmm;wwm
OF [ 84 ww.m m_m
> st
TENSION RING < CM umn §ed
STRUT E~504 = -
AT SHOE SUPPORTS LOCATION) _T _ W m_o_
- M)
36.360° TANK NOM. LD. S~ 18 mm
- ! wﬁ?ﬂi& W wn. mﬁ
36.735' ANCHOR BOLT DA M m
@ 3
SE 2 mw_mo
c i 1 NTS, Q .
ALUMINULS =3 B .
COUNTERFLASHING I - ~ ..._,_W mm
nl E_ o 5% |
.._,_ w 30 [
BOTE: DOME_FORCES AT SHOE: o
OF NOMMNAL TAHK DVMETER WM Mo | | oW L0  ——vi w25 Kes F._.mm
VARIANCE. ACTUAL NAX & MEN TO VARY WIND LOAD V! =32 KPS W B »
A BASED DN ACTUAL TANK DIMENSIONS. DRAG D =05 KPS Cléis -
RADUAL FRICTION =~~—F m 0,2 KIPS MH Mo mﬂ
(NOTE: ALL LOADS INCLUDE EV s g
NTS, DOME DEAD WEIGHT) m _mﬂ, m2
S~
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RELEEF CAPACMES.
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MAY 23 2012
TENEOR
CST ==

(KMAPFCO CORP. VENT) 5o
P il
SLOT IN GUSSET COVER ]

0 FIT OVER EYEBOLT %
L ! Pnial TR
WHNE PR R gl LR
PO STRUT G|l E-

5/18° S.S. THMBLE : T0P GUSSET > w

™ [TY]
X S JER B
(3) S.S. U~-BOLT WIRE ROPE CLIPS ¥ & D.O..

z| "5l
BOTTOM GUSSET S| Jie mw
(REF) o 18
m NolEia

W (14

_ e
TO ACCESS HATCH i m .w.. m
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CSTCovars
BY: _maa DATE: 16-MAY-12 PROJECT: _ OBERLIN, OH - IS0 8001 Certified
<2804>
JOB NO.: 212113

NOTATION

= Maximum member stress.

Member allowable stress.

-X,F-Y,F-Z = Reaction forces acting in the indicated
direction, in the global or local coordinate
system,

T o Hh
!

C-s = Roof slope factor.

P-s = Sloped roof snow load.

p-f = Flat roof snow load.

K-z = Velocity pressure exposure coefficient.

Q-z = Velocity pressure.

G-h _ = Gust response factor.

Y-BAR = Distance from the bottom flange to the neutral
axis

Rv = Maximum vertical (downward) reaction at the shoe.

RA = Maximum lateral reaction at the shoe.

Rl = Maximum vertical (upward) reaction at the shoe.

Sheet No. 2
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<2804>
JOB NO.: _212119

ANALYS|S PROCEDURE

This structure was analyzed on CST Covers’ proprietary dome
analysis program using the stiffness method of analysis. The dome
struts are modeled using three dimensional beam elements which
consider torsion, bending about two axes, axial and shear
deformation. Panel loads are transformed into triangular beam
loads equal to the load.times one third the adjacent panel area
normal to the load. These beam loads are then transformed into
components parallel and perpendicular to the plane of the beam
web. Member dead load is applied as a uniform beam load along
the length of the member using the strut area times the density
of the specified material times a factor which accounts for the
batten. Panel dead load is treated as another panel load. In
addition to the beam loads, loads may be applied to the nodes if
required. The program will handle multiple load combinations with
each combination composed of multiple load types.

The maximum member stresses have been calculated from individual
member equilibrium eguations using the member end forces obtained
from the stiffness analysis procedure and the applied beam loads.
Each beam is divided into 20 increments and forces and
corresponding stress are calculated for each increment. Member
allowable stresses are also calculated at each increment and
compared to the computed stresses. Allowable stresses are
computed in accordance with the formulas specified by the
"Specifications for Aluminum Structures - Allowable Stress
Design" (sixth Edition, October 1992) as published by the
Aluminum Association, Ine., Washington, D.C..

All the dome frame struts, tension ring and gussets are aluminum

alloy 6061-Té unless otherwise noted. All fasteners are either
aluminum or stainless steel as specified.

Sheet No. 3
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<2804>
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Dy = REFERENCE POINT DIAMETER

(DIAMETER AT TENSION RING) ‘
H = DOME RISE
‘ TENSION RING
= L
SHoe HE’GHTTH! N\ Dg ANCHOR; BOLT DIAMETER /. I!]
PG &
ot $
€9 &
I
SPHERICAL CENTROID
_ OF DOME
DESIGN PARAMETER
REF. POINT DIAMEBTER : 35.39 feet {D,)
ANCHOR BOLT DIAMETER : 36.74 feet {D,)
DOME RISE : 3.12 feet (H)
CUTOFF ANGLE : 20.00 degrees (6,)
SPHERICAL RADIUS : 51.73 feet (R)
NUMBER OF DOME SHOES : 10
DESIGN LOADS
DESIGN CODE : AWWA D103-09 & ASCE7-05
DEAD LOAD : 2.072 PSF
SNOW LOAD : 25.0 PSF
WIND VELOCITY : 100.0 MPH

In addition to the applied loads listed above, seismic
effects have also been considered in the structural analysis. The
degree to which seismic effects have an impact upon a structure's
design depends most significantly on the structure's density. Due
to the low mass to volume ratio of the aluminum dome, seismic
effects do not control the dome design, nor the basge shear
reactions. Rather, applied wind loading on the large surface area
on the dome results in the largest horizontal shear reactions.
Therefore, wind 1load cases are presented in these Design
Calculations. Other applied load cases and load combinations have
been considered in the design; however, only the controlling load
combinations are included in the following Degign Calculations.

Shest No, 4
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10-C5—-088M GEOMETRY

GLOBAL COORDINATE
SYSTEM

LOCAL COORDINATE
X SYSTEM
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'Y
| r —4.000 —- --I
! [~—0.310
O
-
o
—{f=—0.110 X
o -
o
(=] -
©
S Y—BAR
o
! l=—0.310
l-————4noo————-l
EXTRUSION SECTION PROPERTIES
E-604 : DOME STRUT #1 DOME STRUT #2

PERIM DIAG #3
TENS STRUT #5

1. GEOMETRIC PROPERTIES

PERIM DIAG #4

CROSS SECTIONAL AREA = 2.490 in®
Y-BAR = 3.456 in
DEPTH = 6.000 in
TOP FLANGE DIMENSIONS = 0.170 X 4.000
BOT FLANGE DIMENSIONS = 0.156 X 4.000
WEB DIMENSIONS = 5,674 X 0.110

ELASTIC PROPERTIES

TORSIONAL MOMENT OF INERTIA
Y AXIS MOMENT OF INERTIA
X AXIS MOMENT OF INERTIA

0.014
= 1.871
16.896

Sheet No. 6
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*Y
| rn - 4.000——|
¥ — [~o0.310
"
N
o
Q oy =-_-—X
a8 —={|=—0.150
©
4 Y-BAR
o
O
! - |=—0.310
| J
t

P4.om4

EXTRUSION SECTION PROPERTIES

E-636 : SHOE STRUT #6

1.

GEOMETRIC PROPERTIES

CROSS SECTIONAL AREA = 3.193 in®
Y-BAR = 3,308 in
DEPTH = 6.000 in

TOP FLANGE DIMENSIONS
BOT FLANGE DIMENSIONS

0.235 X 4.000
0.235 X 4.000

WEB DIMENSIONS = 5.530 X 0.150
ELASTIC PROPERTIES

TORSIONAL MOMENT OF INERTIA = 0.041
¥ AXIS MOMENT OF INERTIA = 2.637
X AXIS MOMENT OF INERTIA = 21.686

Shaet No. 7
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JOB NO.: 212119 <2804
FASTENER INFORMATION
NOMINAL ‘BODY TENSION | SHEAR
FASTENER TYPE SIZE DIAMETER (kips) {kips)
STANDARD | 300 series CW stainless steel
(100 ksi minimum Fy,) 3/8-16 0.375 3.31 2.83
BOLTS | (Pt=42.7 ksi) 1/2-13 0.50 6.06 5.03
Fv = 25.6 ksi) S/8-11 0.625 9.65 7.85
AND (85 ksi minimum Fy,) 3/4-10 0.75 12.12 9.63
(Pt =36.3 ksi) 8 -9 0.875 16.77 13.11
NUTS (Fv=21.8 ksi) 1-8 1.000 22.00 17.12
305 stainless steel 3/8 0.382 3.00 4.00
(C6LBHS-U12/3LC-F12)
LOCK 316 stainless steel 3/8 0.382 2.10 3.00
(C6LB316-U12/3LC-F12)
BOLTS | 7075-T73 aluminum 3/8 0.382 1.80 2.00
(C6LB-E12/3LC-F12)
'DRIVE RIVETS
Aluminum body - 5056 3/8 0.370 0.60 1.00
SPECIAL | Pin -2117
FASTENER | MAGNA-TITE
Aluminum body - 5056 3/16 0.199 0.45 0.63
Pin - 2024
DIA XL EMBEDMENT | PULL OUT | SHEAR
300 series stainless steel 1/4 % 2.25 1.5 047 0.47
WEDGE | Note: 3/8 x3.75 3 1.33 0.92
Allowable loads assume no | 1/2x 5.5 4 2.04 1.67
ANCHORS | reductions required dueto | 5/8x 8.5 6 3.22 2.69
edge distance or anchor 3/4x10 8 4,92 3.97
Spacing 1x12 9 7.55 7.42
NOTES:

1. Shear strengths are based on the threads outside of the shear plane

2. Lockbolt values are based on the manufacturers guaranteed minimum values.
3. Wedge anchors are based on the manufacturers test data for 3000 psi concrete.
4, Safety factors are:

2.34 for bolt tension
2.34 for bolt shear

4.00 for wedge anchor pullout
4.00 for wedge anchor shear

Shest No. 8
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JOB NO.: _212118

BASIC LOAD CASE NO.
DEAD LOAD

FRACTION OF GRAVITY
PANEL DEAD LOAD

FULL DOME LIVE LOAD
HALF DOME LIVE LOAD

GROUND SNOW LOAD - TOTAL DOME
GROUND SNOW LOAD - DRIFT

WIND LOAD - DYNAMIC PRE
INTERNAL PRESSURE LOAD
TEMPERATURE CHANGE - TO

TEMPERATURE CHANGE - BTM FLANGE

ALLOWABLE STRESS FACTOR

PROJECT: OBBRLIN, OH

<2804>
1
X Y
DIRECTICN DIRECTION
0.000 0.000
0.000 0.000
0.000 0.000
0.060 0.000

SSURE
P FLANGE

1.000

Sheet No. ¢

z

CSTCovers
I1SO 8001 Certified

DIRECTION

~1.310¢
~-0.730

(psf)
(psE)
(pst)
(psf)
(psf)
(psf)
(psf)
(Deg. F.)
(Deg. F.)
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<2804>
JOB NO.: 212118
BASIC LOAD CASE NO. 2
DEED + 25 PSF SNOW
PER AWWA D103-09
X Y 2

DIRECTION DIRECTION DIRECTION
FRACTION OF GRAVITY 0.000 0.000 -1.310
PANEL DEAD LOAD 0.000 0.000 -0.730 (psf)
FULL DOME LIVE LOAD 0.000 0.000 0.000 (p=f)
HALF DOME LIVE LOAD 0.000 0.000 0.000 (psf)

GROUND SNOW LOAD - TOTAL DOME 25.000 (pst)

GROUND SNOW LOAD - DRIFT =  0.000 (psf)
WIND LOAD - DYNAMIC PRESSURE = 0.000 (pSf)
INTERNAL PRESSURE LOAD =  0.000 (psf)

TEMPERATURE CHANGE - TOP FLANGE

0.000 (Deg. F.)
TEMPERATURE CHANGE - BTM FLANGE

0.000 (Deg. F.)

ALLOWABLE STRESS FACTOR 1.000
(AWWA D103-09 SNOW LOAD)

Sheet No. 10
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BY: _MAR  DATE: _ 16-UAY-12 _ PROJECT: OBERLIN, OH ) IS0 8001 Certified
<2604>

JOB NO.: 212119

BASIC LOAD CASE NO. 3

DEAD + SNOW
25 PSF PER ASCE7-05

X Y zZ
DIRECTION DIRECTION DIRECTION
FRACTION OF GRAVITY 0.000 0.000 -1,310
PANEL DEAD LOAD 0.000 0.000 -0.730 (psf)
FULL DOME LIVE LOAD 0.000 0.000 0.000 (psf)
HALF DOME LIVE LOAD 0.000 0.000 0.000 (psf)
GROUND SNOW LOAD - TOTAL DOME =  25.000 (psf)
GROUND SNOW LOAD - DRIFT = 0.000 (psf)
WIND LOAD - DYNAMIC PRESSURE = 0.000 {psf)
INTERNAL PRESSURE LOAD = 0.000. (psf)
TEMPERATURE CHANGE - TOP FLANGE = 0.000 {Deg. F.)
TEMPERATURE CHANGE - BTM FLANGE = 0.000 (Deg. F.)
ALLOWABLE STRESS FACTOR 1.000
SNOW LOAD FACTORS: (ASCE7-05)

IMPORTANCE FACTOR: 1.100

EXPOSURE  FACTOR: 1.000

THERMAL FACTOR: 1.200

P-f ©: 23,100 (psf)

Ps @ 15.0 degrees: 23.100 (psf) Cs_15.0: 1.000

Ps @ eave : 21.000 (psf) C8_eave: 0.909

(COLD ROOF, NON-OBSTRUCTED SLIPPERY SURFACE)

Sheet No. 11
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BASIC LOAD CASE NO. 4
DEAD + SNOW DRIFT
25 PSF PER ASCE7-0S

X Y A
DIRECTION DIRECTION DIRECTION

FRACTION OF GRAVITY 0.000 0.000 -1.310

PANEL DEAD LOAD 0.000 0.000 -0.730 (ps=f)
FULL DOME LIVE LOAD 0.000 0.000 0.000 (psf)
HALF DOME LIVE LOAD 0.000 0.000 0.000 (psf)
GROUND SNOW LOAD - TOTAL DOME ] = 0.000 {psf)
GROUND SNOW LOAD - DRIFT CENTERED @ 90.0 DEG = 25,000 (psf)
WIND LOAD - DYNAMIC PRESSURE = 0.000 {psE)
INTERNAL PRESSURE LOAD = 0.000 (psf)

TEMPERATURE CHANGE - TOP FLANGE
TEMPERATURE CHANGE - BTM FLANGE

0.000 (Deg. F.)
0.000 (Deg. F.)

ALLOWABLE STRESS FACTOR 1.000
DRIFT LOAD FACTORS: (ASCE7-05)

IMPORTANCE FACTOR: 1.100

EXPOSURE FACTOR: 1.000

THERMAL FACTOR: 1.200

P-f : 23.100 (psf)

Ps @ 0.0 degrees: 11.550 (psf) Cs 0.0 : 1.000
Ps @ eave : 33.600 ({psf) Cs eave: 0.909

MAX. DRIFT LOAD: 33.600 psf at 20.000 degrees
(COLD ROOF, NON-OBSTRUCTED SLIPPERY SURFACE)

Sheet No. 12
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JOB NO.: _212119

BASIC LOAD CASE NO. S

DEAD + 18.694 PSF WIND PRESSURE
PER AWWA D103-09

TEMPERATURE CHANGE -~ TOP FLANGE
TEMPERATURE CHANGE - BTM FLANGE

X Y Z
DIRECTION DIRECTION DIRECTION

FRACTION OF GRAVITY ¢.000 0.000 ~1.310

PANEL DEAD LOAD 0.000 0.000 -0.730 (psf)
FULL DOME LIVE LOAD 0.000 0.000 0.000 (psf)
HALF DOME LIVE LOAD @ 90.0 DEG 0.000 -18.694 0.000 (psf)
GROUND SNOW LOAD - TOTAL DOME = 0.000 (psf)
GROUND SNOW LOAD - DRIFT = 0.000 {psf)
WIND LOAD - DYNAMIC PRESSURE = 0.000 (psf)
INTERNAL PRESSURE LOAD = 0.000 (psf)

0.000 (Deg. F.)
0.000 {Deg. F.)

ALLOWABLE STRESS FACTOR 1.000

Sheet No. 13
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JOB NO.: 212118
BASIC LOAD CASE NO. 6
DEAD + WIND VELOCITY
100 MPH PER ASCE 7-05, CASE A
X Y Z
DIRECTION DIRECTION DIRECTION
FRACTION OF GRAVITY 0.000 0.000 -1.310
PANEL DEAD LOAD 0.000 0.000 -0.730 (psf)
FULL DOME LIVE LOAD 0.000 0.000 0.000 (psf)
HALF DOME LIVE LOAD 0.000 0.000 0.000 (psf)
GROUND SNOW LOAD - TOTAL DOME = 0.000 (psf)
GROUND SNOW LOAD - DRIFT = 0.000 (psf)
WIND LOAD -~ DYNAMIC PRESSURE FROM 270.0 DEG = 26.439 (psf)
INTERNAL PRESSURE LOAD = 0.000 (psf)
TEMPERATURE CHANGE - TOP FLANGE = 0.000 (Deg. F.)
TEMPERATURE CHANGE - BTM FLANGE = 0.000 (Deg. F.)
ALLOWABLE STRESS FACTOR 1.000
WIND LOAD FACTORS: (ASCE7-05, CASE A)
(INPUT)
VELOCITY : 100.000 (mph)
IMPORTANCE FACTOR : 1.150

EXPOSURE CATEGORY C
CURB HEIGHT

'

51.000 (feet)

TANK HEIGHT : 51.000 (feet)
TOPOGRAPHIC FACTOR Kzt : 1.000
DIRECTIONALITY FACTOR Kd : 0.950
(CALCULATED)

DOME RISE-TO~SPAN RATIO : 0.088

APEX ROOF HEIGHT : 54.120 (feet)
TANK HEIGHT / DIAMETER RATIO : 1.441

POWER LAW CONSTANT ALPHA : 9.500

GRADIENT HEIGHT Z-g : 900.000 (feet)
K-z : 1.112

Q-2 H 31.105 (psf)
GUST RESFONSE FACTOR G-h : 0.850 (Maximum)
GUST RESPONSE FACTOR G-h : 0.879 (Eqg. 6-2)
TURBULENCE INTENSITY I-zZ : 0.201 (Eq. 6-3)

BACKGROUND RESPONSE Q
BUILDING LENGTH B
LENGTH SCALE OF TURBULENCE L-z

se se w4 ¢

0.908 (Eg. 6-4)
35.385 (feet)
498.389 (feet) (Eg. 6-5)

INTEGRAL LENGTH SCALE FACTOR 1 : 6500.000 (feet)
INTEGRAL LENGTH SCALE POWER EXP.: 1/5.0
EQUIVALENT STRUCTURE HT. Z_bar : 32.472 (feet)
MINIMUM HEIGHT Z min t 15.000 (feet)
CONSTANT A (Figure 6-7) : -1.62898

CONSTANT B (Figure 6-7) : -0.728%98

CONSTANT C (Figure 6-7) : -0.50000

THETA-25 : 6.608 Degrees

Sheet No. 14
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BASIC LOAD CASE NO. 7
DEAD + WIND VELOCITY
100 MPH PER ASCE 7-05, CASE R

X Y 2
DIRECTION DIRECTION DIRECTION
FRACTION OF GRAVITY 0.000 0.000 -1.310
PANEL DEAD LOAD 0.000 0.000 -0.730 {psf)
FULL DOME LIVE LOAD 0.000 0.000 0.000 {psf)
HALF DOME LIVE LOAD 0.000 0.000 0.000 (psf)
GROUND SNOW LOAD - TOTAL DOME 0.000 (psf)
GROUND SNOW LOAD - DRIFT 0.000 (psf)

WIND LOAD - DYNAMIC PRESSURE FROM 270.0 DEG
INTERNAL PRESSURE LOAD

TEMPERATURE CHANGE - TOP FLANGE

TEMPERATURE CHANGE - BTM FLANGE

26.439 {(psf)
0.000 (psf)
0.000 (Deg. F.)
0.000 (Deg. E.)

ALLOWABLE STRESS FACTOR 1.000

WIND LOAD FACTORS: (ASCE7-05, CASE B)

(INPUT)
VELOCITY : 100.000 (mph)
IMPORTANCE FACTOR : 1.150
EXPOSURE CATEGORY C
CURB HEIGHT : 51.000 (feet)
TANK HEIGHT . 51.000 {feet)
TOPOGRAPHIC FACTOR Kzt : 1.000

. DIRECTIONALITY FACTOR Kd ' 0.950

(CALCULATED)
DOME RISE-TC-SPAN RATIO : 0.088
APEX ROOF HEIGHT : 54.120 (feet)
TANK HEIGHT / DIAMETER RATIO : 1.441
POWER LAW CONSTANT ALPHA : 9.500
GRADIENT HEIGHT %-g : 900.000 (feet)
K-z : 1.112
Q-z : 31.105 (psf)
GUST RESPONSE FACTOR G-h : 0.850 (Maximum)
GUST RESPONSE FACTOR G-h : 0.879 (Bqg. 6-2)
TURBULENCE INTENSITY I-z : 0.201 (Eq. 6-3)
BACKGROUND RESPONSE Q : 0.908 (Eq. 6-4)
BUILDING LENGTH B : 35.385 (feet)
LENGTH SCALE OF TURBULENCE L-z : 498.389 ({feet) (Eq. 6-5)
INTEGRAL LENGTH SCALE FACTOR 1 : 500.000 (feet)
INTEGRAL LENGTH SCALE POWER EXP.: 1/5.0
EQUIVALENT STRUCTURE HT. Z bar : 32.472 (feet)
MINIMUM HEIGHT Z min : 15,000 ({feet)
CONSTANT A (PFigure 6-7) : -1.62898
CONSTANT B (Figure 6-7) : ~0.72898
CONSTANT C (Figure 6-7) : ~0.50000
THETA- 25 : 6.608 Degrees

ShestNo. 15



CS8TCavers

BY: man  DATE:  16-MAY-12  PROJECT: OBERLIN, OM - 1SO 8007 Certified
<2804>
JOB NO.: _212118

REACTION SUMMARY

BASIC LOAD CASE No 1
DEAD LOAD

MAXTMUM AND MINIMUM REACTIONS:

RADIAL TANGENTIAL VERTICAL DIRECTION

(kips) (kips) (kips)
0.0 0.0 0.2 X-max
0.0 0.0 0.2 x-min
0.0 0.0 0.2 y-max
0.0 0.0 0.2 y-min
0.0 0.0 0.2 Z-max
0.0 0.0 0.2 Z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
(kips) (kips) (kips)
0.0 0.0 2.2

Sheet No. 18



C5TCovers
6-MAY-12  PROJECT: _ OBERLIN, OH 180 8007 Corlified

BY: wan DATE:  1¢
<2804>

JOB NO.: _212119

REBA

CTION SUMMARY
BASIC LOAD CASE No 2

DEAD + 25 PSF SNOW

PER AWWA D103-09

MAXIMUM AND MINIMUM REACTIONS:

RADIATL TANGENTIAL VERTICAL DIRECTION

{(kips) (kips) (kips)
0.0 0.0 2.5 X-max
0.0 0.0 2.6 x-min
8.0 0.0 2.6 v-max
0.0 0.0 2.6 y-min
0.0 0.0 2.6 zZ-max
0.0 0.0 2.5 z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
(kips) (kips) (kips)
0.0 0.0 25.2

Sheet No. 17



BY: _mAap  DATE: _ 16-MAY-12  PROJECT: OBERLIN, OH 150 3007 Certified
JOB NO.: 212119

REACTION S8 UMMARY
BASIC LOAD CASE No 3

DEAD + SNOW
25 PSF PER ASCE7-05

MAXIMUM AND MINIMUM REACTIONS:

RADIAL TANGENTIAL VERTICAL DIRECTION

(kips) (kips) (kips)
6.0 0.0 2.3 X-max
0.0 0.9 2.4 X-min
0.0 0.0 2.4 v-max
0.0 0.0 2.4 y-min
0.0 0.0 2.4 Z-max
0.0 0.0 2.3 z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
{kips) (kips) {kips)
0.0 0.0 23.3

Shest No. 18



C8TCovers
BY: man DATE: _16-MAY-12 PROJECT: _ OBERLIN, OH 150 8001 Certified

<2804>
JOB NO.: _212119

BASIC LOAD CASE No 4
DEAD + SNOW DRIFT
25 PSF PER ASCE7-0S

MAXIMUM AND MINIMUM REACTIONS:

RADIAL TANGENTIAL VERTICAL DIRECTION

(kips) (kips) (kips)
0.0 0.0 0.3 X-max
0.0 0.0 2.0 x-min
0.0 0.8 1.0 y-max
0.0 -0.5 1.0 y-tin
0.0 0.0 2.0 Z-max
.0 0.0 0.3 Z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
(kips} (kips) (kips)
0.0 0.0 9.1

Sheet No. 19



CSTCovers
BY: MAR  DATE: _16-MAY-12 PROJECT: OBERLIN, OH 1SO 9841 Certified

- <2804>
JOB NO.: 212119

REACTIONRN SUNMARY

BASIC LOAD CASE No 5
DEAD + 18.694 PSF WIND PRESSURE
PER AWWA D103-09

MAXIMUM AND MINIMUM REACTIONS:

RADIAL TANGENTIAL VERTICAL DIRECTION

{kips) (kips) (kips)
0.0 0.0 0.2 X-max
0.0 0.0 0.2 x-min
c.0 0.3 0.2 y-max
6.0 ~-0.3 ¢.2 y-min
0.0 0.1 0.3 Z-max
.0 -0.1 0.2 z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
{kips) (kips) (kips)
0.0 1.2 2.2

Sheet No. 20



CSTCovers

8Y: _maa DATE: _ 16-tAY-12 _ PROJECT:  OBERLIN, OH 180 9001 Certified
<2804>
JOB NO.: 212118

REACTION SUMMARY

BASIC LOAD CASE No 6
DEAD + WIND VELOCITY
100 MPH PER ASCE 7-05, CASE A

MAXIMUM AND MINIMUM REACTIONS:

RADIAL TANGENTIAL VERTICAL DIRECTION

{(kips) (kips) (kips)
0.0 0.0 -2.8 X-max
0.0 0.0 -1.4 X-min
0.0 0.4 -2.2 y-max
0.0 -0.4 -2.2 y-min
0.0 0.1 -1.4 Z-max
6.0 -0.2 -3.0 z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
{kips} {kips) {kips)
0.0 1.6 -21.0

Shest No. 21



8Y: wmaa DATE: 16-MA¥-12 PROJECT: OBERLIN OH

JOB NO.: _212119

REACTION SUMMARY

BASIC LOAD CASE No 7
DEAD + WIND VELOCITY
100 MPH PER ASCE 7-05, CASE B

MAXTMOM AND MINIMUM REACTIONS :

RADIAL TANGENTIAL VERTICAL DIRECTION

(kips) {kips) (kips)
0.9 0.0 -3.0 ¥X-max
0.0 0.0 ~1.5 x-min
0.0 0.4 -2.5 y-max
0.0 -0.4 -2.5 y-min
0.0 0.1 -1.5 Z-max
0:0 -0.2 -3.2 z-min

TOTAL MODEL REACTIONS:

GLOBAL-X GLOBAL-Y GLOBAL-Z
(kips) (kips) {kips)
0.0 1.9 ~22.6

Sheet No. 22

CSTCovers
IS0 8001 Certitled



BY: _ man DATE:
JOB NO.: 212119

16~-MAY-12

ETRESS

BASIC LOAD CASE No: 1

DEAD LOAD

PROJECT: OBERLIN, OB

e

SUMMARY

CSTCovers
iSO 9001 Certifiad

[ . CONTROLLING MEMBER STRESSES(ksi) AND FORCES (kips, in-kips) |

EXTRUSION TYPE AXIAL _ _______ BENDING ] COMBINED
{+) MOMENT. {-) MOMENT STRESS
COMP ___ TENS COMP  TENS RATIO |
E-604 {Struts 1 through 1)
FORCE 0.58 1.03 1.03 -0.04 -0.04 0.03
STRSS 0.23 0.21 -0.15 0.01 -0.01
ALLOW 17.03 16.41 19.49 21.21 19.49
£/F 0.01 0.01 0.01 0.00 0.00
E-604 {Struts 2 through 2)
FORCE 0.78 1.28 1.28 -0.29 -0.29 0.04
STRSS 0.31 0.26 -0.19 0.04 -0.06
ALLOW 16.49 16.41 19.49 21.21 19.49
£/F 0.02 0.02 0.01 0.00 0.00
E-604 (Struts 3 through 3)
FORCE 1.00 0.47 0.47 -3.33 -3.33 0.05
STRSS 0.40 0.10 -0.07 0.5¢ -0.68
ALLOW 14.27 16.41 19.49 21.21 19.49
£/F 0.03 0.01 0.00 0.02 0.03
E-604 {Struts 4 through 4)
FORCE 0.54 1.33 1.33 -2.68 -2.68 0.03
STRSS 0.22 0.27 -0.20 0.40 -0.55
ALLOW 12.94 16.41 19.49 21.21 19.49
£/F 0.02 0.02 0.01 0.02 0.03
E-604 {Struts 5 through 5)
FORCE -0.74 0.00 0.00 -1.66 -1.66 0.04
STRSS -0.30 0.00 0.00 0.25 -0.34
ALLOW 19.49 0.00 0.00 21.21 19.49
£/F 0.02 0.00 0.00 0.01 0.02
E-636 {Struts 6 through  6)
FORCE 0.13 0.00 0.00 -1.31 -1,31 0.01
STRSS 0.04 0.00 0.00 0.16 -0.20
ALLOW 17.04 0.00 0.00 21.21 19.49
£/F 0.00 0.00 0.00 0.01 0.01

Shest No. 23



BY: __maa DATE:
JOB NO.: _212118

i6-MaY-12  PROJECT: OBBRLIN, OH

STRESS

<2804>

SUMMARY

BASIC LOAD CASE No: 2
DEAD + 25 PSF SNOW
PER AWWA D103-09

C8TCovers
£SO 5001 Certified

CONTROLLING MEMBER STRESSES (ksi) AND FORCES (kips, in-kips)

EXTRUSION TYPE AXTAL BENDING COMBINED
{+) MOMENT (- ) MOMENT STRESS
| COMP _ TENS COMP  TENS RATIO
E-604 {Struts 1 through 1)
FORCE 6.65 12.598 12.98 -0.83 -0.83 0.32
STRSS 2.67 2.65 -1.95 0.12 -0.17
ALLOW 17.03 16.41 19.49 21.21 19.49
£/F 0.16 0.16 0.10 0.01 0.01
E-604 {Stxruts 2 through 2)
FORCE 9.24 16.10 16.10 -4.31 -4.31 0.44
STRSS 3.71 3.29 -2.42 0.65 -0.88
ALLOW 16.49 16.41 19.49 21.21 19.49
E/F 0.23 0.20 0.12 0.03 0.05
E-604 (Struts 3 through 3)
FORCE 11.65 5.90 5.90 -40.88 -40.88 0.63
STRSS 4.68 1.21 -0.89 6.16 -8.36
ALLOW 14.27 16.41 19.49 21.21 19.49
£/F 0.33 0.07 0.05 0.29 0.43
E-604 {Struts 4 through 4)
FORCE 6.32 16.47 16.47 -33.24 -33.24 0.44
STRSS 2.54 3.37 -2.48 5.01 -6.80
ALLOW 12.94 16.41 19.49 21.21 19.49
£/F 0.20 0.21 0.13 0.24 0.35
E-604 {Struts S through S)
FORCE -9.52 0.00 0.00 -19.27 -19.27 0.45
STRSS -3.82 0.00 0.00 2.90 -3.94
ALLOW 19.49 0.00 0.00 21.21 19.49
£/F 0.20 0.00 0.00 D.14 0.20
E-636 {(Struts 6 through 6)
FORCE 1.54 0.00 0.00 -14.96 -14.96 0.12
STRSS 0.48 0.00 0.00 1.86 -2.28
ALLOW 17.04 0.00 0.00 21.21 19.49
£/F 0.03 0.00 0.00 0.09 0.12
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GSTCovers

BY: __maa DATE: 16-MAY-12 _ PROJECT; OBERLIN, OB iS50 9001 Corlified
<2804>
JOB NO.: 212118
8TREGSS SUMMARY
BASIC LOAD CASE No: 3
DEAD + SNOW
25 PSF PER ASCE7-05
| CONTROLLING MEMBER STRESSES(ksi) AND FORCES(kips, in-kips)
EXTRUSION TYPE AXTAL BENDING COMEINED
{+) MOMENT {- ) MOMENT STRESS
| COMP  TENS COMP __ TENS RATIO
E-604 (Struts 1 through 1)
FORCE 6.24 12.12 12.12 -0.80 -0.80 0.30
STRES 2.51 2.48 -1.82 0.12 -0.16
ALLOW 17.03 16.41 19.49 21.21 19.49
£/F 0.15 0.15 0.09 0.01 0.01
B-604 {Struts 2 through 2)
FORCE 8.64 15,07 15.07 -4.07 -4.07 D.42
STRSS 3.47 3.08 -2.27 0.61 -0.83
ALLOW 16.49 16.41 19.49 21.21 19.49
£f/F 0.21 ¢.19 0.12 0.03 0.04
E-604 (Struts 3 through 3)
FORCR 10.88 5,564 5.54 -38.05 -38.05 0.59
STRSS 4,37 1.13 -0.83 5.73 -7.78
ALLOW 14,27 16.41 19.459 21.21 19.49
i/F 0.31 0.07 0.04 0.27 - 0.40
E-604 {Struts 4 through 4)
FORCE 5.91 15.42 15.42 -30.97 -30.97 D.41
STRES 2.37 3.15 -2.32 4.66 -6.34
ALLOW 12.94 16.41 19.49 21.21 19.49
£/F 0.18 0.19 0.12 0.22 0.33
E-604 (Struts 5 through 5)
FORCE -8.80 0.00 0.00 -17.95 -17.95 0.42
STRSS -3.54 0.00 0.00 2,70 -3.67
ALLOW 19,49 0.00 0.00 21.21 19.49
£/F 0.18 0.00 0.00 0.13 0.19
E-636 (Struts 6 through 6)
FORCE 1.43 0.00 0.00 =-13.86 -13.86 0.11
STRSS 0.45 6.00 0.00 1.72 -2.11
ALLOW 17.04 0.00 0.00 21,21 19.48
£/F 0.03 0.00 0.00 0.08 0.11
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C8TCovers

BY: _Maa DATE: __16-MAY-12  PROJECT: OBERLIN, OH e 180 9001 Cortified
<2804>
JOB NO.: _212119
STREGSS SUMMARY
BASIC LOAD CASE No: 4
DEAD + SNOW DRIPT
25 PSF PER ASCRE7-05
| CONTROLLING MEMBER STRESSES (ksi) AND FORCES (kips, in-kips)
EXTRUSION TYPE AXIAL BENDING COMBINED
I ‘ (+) MOMENT . (-) MOMENT STRESS
COMP  TENS COMP _ TENS RATIO |
E-604 {Stxruts 1 through 1)
FORCE 2.34 6.76 6.76 0.00 0.00 0.20
STRSS 0.94 1.38 -1.02 0.00 0.00
ALLOW 17.03 16.41 19.49 0.00 0.00
£/F 0.06 0.08 0.05 0.00 0.00
E-604 (Struts 2 through 2)
FORCE 9.67 7.22 7.22 -11.17 -11.17 0.37
STRSS 3.88 1.48 -1.09 1.68 ~2.29
ALLOW 16.49 16.41 19.4% 21.21 19.49
£/F 0.24 0.09 0.06 0.08 0.12
E-604 (Struts 3 through 3}
FORCE 7.84 5.72 5.72 -37.74 -37.74 0.50
STRSS 3.15 1.17 ~0.86 5.68 -7.72
ALLOW 14,27 16.41 19.49 21.21 19.49
£/F 0.22 0.07 0.04 0.27 0.40
E-604 {Stxruts 4 through 4)
FORCE 6.10 8.88 8.88 -11.80 -11.80 0.44
STRSS 2.45 1.82 -1.34 1.78 -2.41
ALLOW 12,94 16.41 19.49 21.21 15.49
£/F 0.19 0.11 0.07 g0.08 0.12
E-604 {Struts 5 through 5)
FORCE -3.30 0.00 0.00 -18.27 -19.27 0.33
8TRSS -1.32 0.00 0.00 2.90 -3.94
ALLOW 19.49 0.00 0.00 21.21 19.49
£/F 0.07 0.00 0.00 0.14 ¢.20
BE-636 {Struts 6 through 6)
FORCE 0.58 0.00 0.00 -5.64 -5.64 0.14
STRSS 0.18 0.00 0.00 0.70 -0.86
ALLOW 17.04 0.00 0.00- 21.21 19.49
£/% 0.01 0.00 0.00 0.03 0.04
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C8TCovers

BY: _man = DATE: __316-MAY-12 _ PROJECT: _ OBERLIN, OH = IS0 8001 Cortiffed
<2804>
JOB NO: _212119
STRESS SUMMARY
BASIC LOAD CASE No: 5
DEAD + 18.694 PSF WIND PRESSURE
PER AWWA D103-09
| CONTROLLING MEMBER STRESSES(ksi) AND FORCES (kips, in-kips)
EXTRUSION TYPE AXIAL BENDING COMBINED |
{+) MOMENT. { - ) MOMENT STRESS
COMP __ TENS COMP __ TENS RATIO
E-604 (Struts 1 through 1)
FORCE 0.75 1.40 1.40 0.00 0.00 0.04
STRSS 0.30 0.29 -0.21 0.00 0.00
ALLOW 17.03 1&6.41 19.49 0.00 0.00
£/F 0.02 0.02 0.01 0.00 0.00
E-604 (Struts 2 through 2)
FORCE 1.03 2.31 2.31 0.00 0.00 0.06
STRSS 0.42 0.47 -0.35 0.00 0.00
ALLOW 16.49 16.41 19.49 0.00 0.00
£/F 0.03 0.03 0.02 0.00 0.00
E-604 (Struts 3 through 3)
FORCE 1.26 0.72 0.72 -4,55 -4.55 0.06
STRSS 0.50 0.15 -0.11 0.69 -0.93
ALLOW 14.27 16.41 19.49 21.21 19.49
£f/P 0.04 0.01 0.01 0.03 0.05
E-604 {(Struts 4 through 4)
FORCE 0.82 1.88 1.88 -4.17 -4.17 0.05
STRSS 0.33 0.38 -0.28 0.63 -0.85
ALLOW 12.94 16.41 19.49 21.21 19.49
£/F 0.03 0.02 0.01 0.03 0.04
E-604 {Struts 5 through 8)
FORCE -0.29 0.27 0.27 -2.47 -2.47 0.04
STRSS ~0.12 0.06 -0.04 0.37 -0.51
ALLOW 19.49 16.41 19.49 21.21 19.49
£/F 0.01 0.00 0.00 0.02 0.03
E-836 (Struts 6 through 6)
FORCE 0.12 0.00 0.00 -1.19 -1.19 0.06
STRSS 0.04 0.00 0.00 0.1 -0.18
ALLOW 17.04 0.00 0.00 21,21 19.49
£/F 0.00 0.00 0.00 0.01 0.01
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CSTCovers

BY: _man DATE: _16-MAY-12 PROJECT: OBERLIN, OH 150.8001 Coertified
<2804>
JOB NO.: _212119
STRESS SUMMARY
BASTIC LOAD CASE No: 6
DEAD + WIND VELOCITY
100 MPH PER ASCE 7-05, CASE A
CONTROLLING MEMBER STRESSES (ksi) AND FORCES(kips, in-kips)
EXTRUSION TYPE AXIAL BENDING COMBINED
{+) MOMENT . {- )} MOMENT STRESS
CoMP TENS COMP.  TENS RATIO
E-604 (Sstxruts 1 through 1)
FORCE -0.77 2.75 2.75 -1.86 -1.86 0.06
STRSS -0.31 0.56 -0.41 0.28 -0.38
ALLOW 19.489 le.41] 19.49 21.21 19.49
£/F 0.02 0.03 0.02 0.01 0.02
E-604 (Struts 2 through 2)
FORCE -2.91 3.55 3.55 -0.59 -0.59 0.11
STRSS -1.17 0.73 -0.54 0.09 -0.12
ALLOW 19.49% l6.41 19.49 21.21 19.49
£/F 0.06 0.04 0.03 0.00 0.01
E-604 (Stxruts 3 through 3)
FORCE -0.21 19.21 19.21 D.00 0.00 0.24
STRSS -0.09 3.93 -2.89 0.00 0.00
ALLOW 19.49 l6.41 19.49 0.00 0.00
£/F 0.00 0.24 0.15 0.00 0.90
E-604 (Struts 4 through 4)
FORCE 1.89 18.98 18.98 -2.69 -2.69 0.29
STRSS 0.76 3.88 -2.886 0.40 ~0.55
ALLOW 12.94 16.41 19.49 21.21 19.49
£/F 0.06 0.24 0.15 0.02 0.03
E-604 (8truts 5 through 5)
FORCE 12,01 9.81 9.81 ¢.00 0.00 0.57
STRSS 4.82 2.01 ~1.48 6.00 0.00
ALLOW 15.76 16.41 19.49 0.00 0.00
£/F 0.31 0.12 0.08 0.00 0.00
E-636 {Struts 6 through 6)
FORCE -1.77 17.20 17.20 0.00 0.00 0.18
STRSS -0.55 2.62 -2.13 0.00 0.00
ALLOW 19.49 21.04 19.49 0.00 0.00
E/F 0.03 0.12 0.11 0.00 0.00

Shest No. 28



BY: _  una DATE:

16-MAY-12

PROQJECT:

CBERLIN, OH

JOB NO.: _212119

STRESS

SUMMARY

BASIC LOAD CASE No: 7
DEAD + WIND VELOCITY
100 MPH PER ASCE 7-05, CASE B

<2804>

C8TCovers
1S0 9001 Certified

| CONTROLLING MEMBER STRESSES (ksi)} AND FORCES({kips, in-kipa)

| EXTRUSION TYPE AXTAL BENDING COMBINED
(+) MOMENT { - ) MOMENT STRESS
COMP___TENS COMP  TENS RATIO |
E-604 (Struts 1 through 1)
FORCE -1.00 2.63 2.63 -2.20 -2.20 0.07
STRSS -0.40 0.54 -0.490 0.33 ~0.45
ALLOW 19.49 16.41 19.49 21.21 19.49
£/F 0.02 0.03 0.02 0.02 0.02
E-604 (Struts 2 through 2)
FORCE -3.34 4.386 4.36 -0.75 -0.75 0.12
STRSS -1.34 0.89 -0.66 0.11 ~0.15
ALLOW 19.49 16.41 19.49 21.21 19.49
t/F 0.07 0.05 0.03 0.01 0.01
E-604 - (struts 3 through 3)
FORCE -0.62 20.82 20.82 0.00 0.00 0.26
STRSS -0.25 4.26 -3.13 0.00 0.00
ALLOW 19.4¢ 16.41 19.49 0.00 0.00
£/F 0.01 0.26 0.1l6 0.00 0.00
E-604 (Struts 4 through 4)
FORCE 2.06 21.70 21.70 -3.15 -3.15 0.33
STRSS 0.83 4.44 ~3.27 0.48 -0.65
ALLOW 12.94 16.41 19.49 21.21 19.49
£/F 0.06 0.27 0.17 0.02 0.03
E-604 (Struts 5 through 5)
FORCE 12.95 10.60 10.60 0.00 0.00 0.60
STRSS $.20 2.17 -1.,60 0.00 0.00
ALLOW 15.76 16.41 19.49 0.00 0.00
£/F 0.33 0.13 -0.08 0.00 0.00
E-636 (Strute 6 through 6)
FORCE -1.93 18.80 18.80 0.00 0.00 0.20
STRSS -0.61 2.87 -2.33 0.00 0.00
ALLOW 19.49 21.04 19.49 0.00 0.00
£/F 0.03 0.14 0.12 0.00 0.00

Sheet No. 20



BY: Man DATE:
JOB NO.: _212119

16-MAY-12

PROJECT: __OBERLIN, OH

—

CONSOLIDATED STRESS

SUMMARY

C8TCovers
150 8001 Certified

CONTROLLING MEMBER STRESSES (ksi) AND FORCES (kips, in-kips)

EXTRUSION TYPE AXIAL BENDING COMBINED
{ +} MOMENT (- ) MOMENT STRESS
| COMP  TENS COMP  TENS RATIO |
E-604 {Struts 1 through 1)
FORCE 6.65 12.98 12.98 -0.83 ~-0.83 0.32
STRSS 2.67 2.65 -1.95 0.12 -0.17
ALLOW 17.03 le.41 19.49 21.21 19.49
£t/F 0.16 0.16 0.10 0.01 0.01
E-604 (struts 2 through 2)
FORCE 9.24 16.10 16.10 -4_31 -4.31 0.44
STRSS 3.71 3.29 2.42 0.65 -0.88
ALLOW 16.49 le.41 19.49 21.21 19.49
£/F 0.23 0.20 0.12 0.03 0.05
E-604 (Struts 3 through 3)
FORCE 11.65 5.90 5.%0 -40.88 -40.88 0.63
STRSS 4.68 1.21 -0.89 6.16 -8.36
ALLOW 14.27 l6.41 19.49 21,21 19.49
£/F 0.33 0.07 0.05 0.29 0.43
E-604 {Struts 4 through 4)
FORCE 6.10 8.88 8.88 -11.80 -11.80 0.44
STRSS 2.45 1.82 -1.34 1.78 -2.41
ALLOW 12.94 16.41 19.49 21.21 19.49
t/F 0.15 0.11 0.07 0.08 0.12
E-604 (Struts 5 through S)
FORCE 12.95 10.60 10.60 0.060 0.00 0.60
STRSS 5.20 2.17 -1.60 0.00 0.00
ALLOW 15.76 16.41 192.49 ¢.00 0.00
£/F 0.33 0.13 0.08 0.00 0.00
E-636 (Struts 6 through 6)
FORCE -1.93 18.8¢ 18.80 0.00 0.00 0.20
STRSS -0.61 2.87 -2.33 0.00 0.00
ALLOW 19.49 21.04 15.49 0.00 0.00
£/ 0.03 0.14 0.12 0.00 0.00
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CSTCovers

BY: _man DATE: __16-MAY-12 _ PROJECT: OBERLIN, OH IS0 9001 Certifled
<2804>
JOB NO.: _212119
CONNECTION FORCE SUMMARY
BASIC LOAD CASE No. 1
DEAD LOAD
MAXIMUM CONNECTION FORCES (kips) AND MOMENTS (in-k)
EXTRUSION TYPE TOP BOTTOM
FLANGE FLANGE
| COMP TENS coMP TENS
E~-604 (Struts 1 through 1)
AXTAY, FORCE 0.58 -~ 0.57
END MOMENT 0.75 -- 1.03
CNCTN FORCE 0.21 - 0.41
E-604 {Struts 2 through 2)
AXTAL FORCE 0.78 -- 0.78
END MOMENT 1.28 -- 1.28
CNCTN FORCE 0.24 - 0.55
E-604 (Struts 3 through 3)
AXIAL FORCE 1.00 -— 0.98
END MOMENT -2.09 - 0.47
CNCTN FORCE 0.92 - 0.50
B-604 {8truts 4 through 4)
AXTAL, FORCE 0.54 - 0.53
END MOMENT -1.32 - 1.33
CNCTN FORCE 0.53 -- 0.44
E-604 {Struts 5 through 5)
BAXTAL, FORCE -- -0.74 -- ~-0.74
END MOMENT -- -0.01 -- -0.23
CNCTN FORCE -- -0.42 -- -0.35
B-636 {Struts 6 through 6)
AXTAL FORCE D.13 - - 0.13
END MOMENT -1.31 -- = -1.31
CNCTN FORCE .29 -- - -0.16
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BY: _Mna = DATE: __16-MAY-12 PROJECT: _ OBRRLIN, OH SO 8001 Certifled
<2804>
JOB NO.: _212119
CONNECTION PORCE SUMMARY
BASIC I.OAD CASE No. 2
DEAD + 25 PSF SNOW
PER AWWA D103-09
MAXIMUM CONNECTION FORCES (kips) AND MOMENTS (in-k)
EXTRUSION TYPE TOFR BOTTOM
FLANGE FLANGE
COMP TENS COMP TENS
E-604 {Stxruts through 1)
AXIAL FORCE 6.65 -- 6.61 --
END MOMENT 8.83 - 12.98 -
CNCTN FORCE 2.36 - 4.97 --
E-604 (Struts through 2)
AXIAL FORCE 9.24 - g.24 --
END MOMENT 16.10 -- 16.10 --
CNCTN FORCE 2.64 -- 6.60 --
E-604 (8truts through 3)
AXIAL FORCE 11.65 -- 11.42 --
END MOMENT -23.17 -- 5.90 --
CNCTN FQRCE 10.57 - 5.83 --
E-604 {struts through 4)
AXIAL FORCE 6.32 - 6.13 -
END MOMENT ~14.41 - le.a7 --
CNCTN FORCE 6.04 -- 5.34 --
E-604 {Struts through 5)
BXIAL FORCE -- -9.52 - -9.52
END MOMENT -- -1.70 -= -4.25
CNCTN FORCE -- -5.20 -- -4.74
E-636 {Struts through 6)
AXIAL FORCE 1.54 - -- 1.54
END MOMENT ~-14.96 -- - -14.96
CNCTN FORCE 3.34 -- -- ~1.80
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C8TCovers
BY: _¥aa DATE: __ 16-MAY-12 PROJECT: _OBBRLIN, OH IS0 90017 Curlified

<2804>
JOB NO.: 212119

CONNECTION FORCE EUMMARY

BASIC LOAD CASE No. 3
DEAD + SNOW :
25 PSF PER ASCE7-0S5

| MAXIMUM CONNECTION FCRCES (kips) 2ND MOMENTS (in-k)

EXTRUSION TYPE TOP BOTTOM
FLANGE FLANGE
— COMP TENS coMp TENS |
E-604 {Struts 1 through L)
AXIAL FORCE 6.24 -- 6.20 -
END MOMENT 8.28 - 12.12 -
CNCTN FORCE 2.21 -- 4 .65 --
E-604 (Struts 2 through 2)
BAXIAI. FORCE 8.64 -- 8.64 -
_ END MOMENT 15.07 -- 15.07 --
CNCTN FORCE 2.47 -- 6.18 --
£-504 (struts 3 through 3)
AXTAL, FORCE 10.88 -- 10.67 --
END MOMENT -21.582 -- 5.54 --
CNCTN FORCE 9.86 - 5.45 -
E-604 (Struts -4 through 4)
AXIAL FORCE 5.91 -- 5.74 --
END MOMENT ~13.37 -- 15.42 -~
CNCTN FORCE 5.63 ok 5.00 -~
E-604 {8trutsg 5 through 5)
AXTIAL FORCE -- -8.80 - -8.80
END MOMENT -~ -1.56 - «3.891
CNCIN FORCE -- ~4,81 - -4.39
E-636 (Struts 6 through 6)
AXIAL FORCE 1.42 -= - 1.42
END MOMENT -13.86 - - -13.86
CNCTN FORCE 3.10 -- - -1.67
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CSTCovars
BY: __man DATE: _16-MAY-12 PROJECT: __ OBERLIN, OH IS0 9001 Certiffed

T <2604>
JOB NO.: 21211

CONNECTION FPORCE SUMMARY

BASIC LOAD CASE No. 4
DEAD + SNOW DRIFT
25 PSF PER ASCE7-05

] MAXTMUM CONNECTION FORCES (kips) AND MOMENTS (in-k) [

EXTRUSION TYPE TOP BOTTOM
FLANGE FLANGE
coMP TENS COMP TENS

E-604 (Struts 1 through 1)

AXTAL FORCE 2.31 2.31 2.31 -

END MOMENT 1.20 10.09 10.09 --

CNCTN FORCE 1.13 -0.35 2.66 --
E-604 {struts 2 through 2) )

AXIAL FORCE 9.67 -0.49 5.67 --

END MOMENT 7.22 2.58 7.22 --

CNCTN FORCE 4.36 -0.71 5.30 ==
E-604 (Struts 3 through 3)

AXTAL FORCE 7.84 - 7.61 --

END MOMENT -17.61 -- 5.72 --

CNCTN FORCE 7.45 ke 4.18 --
E-604 (Struts 4 through 4)

AXTAL FORCE 4.41 -1.92 6.01 -1.90

END MOMENT -12.30 3.00 8.88 -11.76

CNCTN FORCE 4.59 -1.60 4.03 -2.77
E-604 {Struts 5 through 5)

AXTIAL FORCE -- -2.92 -- -3.70

END MOMENT -- 3.86 -- -1.09

CNCTN FORCE -- -2.33 .- -1.75
E-636 {Struts 6 through 6)

AXIAL FORCE 1.18 -- -- 1.18

END MOMENT -11.540 -- -- -11.50

CNCTN FORCE 2.57 -- -- ~-1.39
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CSTCovera
BY: _marn _ DATE: 16-may-12 PROJECT: OBBRLIN, OH #S0 9001 Certified

<2804>
JOB NO.; _212118

CONNECTION FORCE SUMMARY

BASIC LOAD CASE No. 5
DEAD + 18.694 PSF WIND PRESSURE
PER AWWA D103-09

! MAXIMUM CONNECTION FORCES (kips) AND MOMENTS {in-k)

EXTRUSION TYPE TOP BOTTOM
FLANGE FLANGE
coMp TENS COMP TENS
E-604 {Struts 1 through 1)
AXTAL, FORCE 0.75 -- 0.75 --
END MOMENT 0.72 -~ 1.40 --
CNCTN FORCE 0.31 -- 0.55 --
E-604 (struts 2 through 2)
AXIAL FORCE 1.03 - 1.01° .-
END MOMENT 1.31 -- 2.31 --
CNCIN FORCE 0.38 -- 0.81 -
E-604 (Struts 3 through 3)
AXTAT, FORCE 1.11 -- 1.26 -
END MOMENT -2.40 -- 0.72 -
CNCTN FORCE 1.04 - 0.65 ==
E-604 {Struts 4 through 4)
AXIAL FORCE 0.68 g.33 0.82 0.34
END MOMENT -1.45 1.48 1.88 -1.47
CNCTN FORCE 0.64 -0.05 0.66 -0.10
E-604 (Struts 5 through 5)
AXTAL FORCE -- -0.86 -- -0.86
END MOMENT -- 0.30 -- -0.61
CNCTN FORCE -- -0.54 —-- -0.46
E-636 {Struts é through 6)
AXIAL FORCE 0.15 - -- 0.18
END MOMENT -1.44 - -- -1.44
CNCTN FORCE 0.32 - -~ -0.17

Sheet No. 35
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BY: _ man DATE: _16-wav-12 _ PROJECT: _ OBRRLIN, OH 1SO 9001 Cerlified
<2804>
JOB NO.: _212119
CONNECTION FORCE SUMMARY
BASIC LOAD CASE No. 6
DEAD + WIND VELOCITY
106 MPH PER ASCE 7-05, CASE A
MAXIMUM CONNECTION FORCES (kips) AND MOMENTS (in-k)
EXTRUSION TYPE TOP BOTTOM
... FLANGE | FLANGE
| coMp TENS coMp TENS |
E-604 {Struts 1 through 1)
AXIAL, FORCE -0.72 -0.71 -0.71 -0.72
END MOMENT -3.77 4.75 4.75 -3.77
CNCTN FORCE 0.22 -1.2¢0 0.49 -0.93
E-604 {Struts 2 through 2)
AXIAL FORCE 1.44 -2.91 1.44 -2.91
END MOMENT 0.81 0.14 0.91 -0.59
CNCTN FORCE 0.68 -1.70 0.76 -1.33
E-604 {Struts 3 through 3)
AXTIAL. FORCE -- -0.20 -0.20 -1.42
END MOMENT -- 18.25 18.25 1.81
CNCTN FORCE - -3.15 2.96 -0.30
E 604 (Struts 4 through 4)
AXIAL FORCE 1.87 -1.84 i1.89 -3.34
END MOMENT -2.69 9.95 12.54 -1.83
CNCTN FORCE 1.53 -2.72 2.839 -1.72
E-604 {Struts 5 through 5)
AXIAL, FORCE 12.01 - 12.01 -
END MOMENT 6.13 -- 7.37 -
CNCTN FORCE 5.89 -- 6.32 -
E-636 {Struts 6 through 6)
AXTAL FORCE -- -1.77 -1.77 -
END MOMENT -- 17.20 17.20 -
CNCTN FORCE - -3.84 2.07 -
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BY: Man  DATE: _ic-mMaY-12 PROJECT: _ OBERLIN, OH _— {S0 2001 Certifiad
<2B04>
JOB NO.: 212119
CONNECTION FORC SUMMARY
BASIC LOAD CASE No. 7
DEAD + WIND VELOCITY
106 MPH PER ASCE 7-05, CASE B
MAXTMUM CONNECTION FORCES (kips) AND MOMENTS (in-k)
EXTRUSION TYPE TOoP BOTTOM
. FLANGE FLANGE
COMP TENS COMP TENS |
E-604 {Struts 1 through 1)
AXTAL FORCE -0.62 -0.61 -0.61 -1.77
END MOMENT -4.23 5.52 5.52 -1.82
CNCTN FORCE 0.35 -1.27 0.66 -1.08
E-604 (Stxruts 2 through 2)
AXTAL FORCE 1.70 -3.34 1.70 -3.34
END MOMEMT 0.87 -0.29 0.87 ~-0.75
CNCTN FORCE 0.82 -1.88 0.86 -1.54
E-604 {struts 3 through 3)
AXTAL FORCE -- -0.60 ~0.60 -1.69
END MOMENT -- 19.60 19.60 1.49
CNCTN FORCE -- -3.61 3.01 -0.47
E-604 {8truts 4 through 4}
AXTAL, FORCE 2.05 ~2.17 2.06 -3.97
END MOMENT -3.15 11.34 13.45 -1.97
CNCTN FORCE 1.71 -3.14 3.12 -2.01
E-604 (Struts 5 through 5)
AXIAYL, FORCE 12.95 e 12.95 -
END MOMENT 6.66 -- 7.88 -
CNCTN FORCE 6.35 -- 6.80 -
E-636 {Struts ‘6 through 6)
AXIAL, FORCE -- -1.93 ~-1.93 -
END MOMENT -- 18.80 18.80 -
CNCTN FORCE - -4 .20 2.27 -
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GATEWAY A
Cerbractine

Introduction

The Varec 2010B and 20208 Pressure and
Vacuum Relief Valves are designed for use on
almospheric and low pressure storage tanks. The
2010B vents to atmosphere. The 20208 allows
vapors lo be piped away for recovery or
destruction.

The primary function of both models is to protect
the tank from physical damage or permanent
deformation caused by increases in internal
pressure or vacuum encountered in normal
operations. On smaller tanks, the valve may also
provide sufficient flow capacity for emergency
venling. The “aircushion” seating design keaps
the valve tightly sealed until the pressure inside
the tank approachss the valve ssiting. Valve
selection should be in accordance with American
Petroleumn Institute Standard 2G00 or other
applicable standard.

Flow curves are provided to help you select the
proper valve size for your venting requirements.
Additionally, Varec's applications engingering
staff and factory trained representatives are
always available to assist you.

By controlling tank venting, the 2010B and
20208 not only minimize emissions ta the
environment, but alse minimize tha loss of
praduct to evaperation. When combined with a
wall-designed vapar recovery system, the loss
can be cut to essentially zero.

An “All-Weather" option is offered for freezing
climates. The design features a special non-
frosting and icing-resistant coating on the pallet
perimeter, stermn, guide posls and tip-of-seat ring.
The coating, along with the flexible Teflon® seat
insert, provides additional protection against
pallats freezing closed.

For high temperature and chemical applications,
Varec recormnmends one of the extended service
options, which offers the selection of O-ring,
gasket, and screen material,

Features
* The pressure and vacuumn poris are
oversized to provids maximum flow capacity.

* The hoad and cover can be easily removed
for inspection and mainienance.

* The seat rings are both interchangeable and
field replaceable.

¢ Protective screens are provided at pressure
and vacuum poris to help prevent enfrance
of foreign matter, -

* The outlet adapter on the 20208 Series is
one pipe size larger than the valve inlet
flange to optimize flow capacity.

tqc_‘a Flow Control

Varec 2010B/20208

‘Pressure and _\{écq,um Relief Valves

The Varec 2010B/2620B. protects tanks from damage
or deformation, and minimizes emissions to the
environment, as well as loss of product due to

evaporation.

The 2010B and 20208 are part of Varec’s
modular products which use interchangeable
cornpenents for assembling a variety of
functional configurations. The modular design
provides flexibility of field installation and allows
the valve o be reconfigurad, repaired and even
upgraded on-site by simply replacing or adding
compaonents.,

Available Materials

—v=purmitrerr——

* Carbon Steel

——rStairteye-Stet——
—tafmetitetrorn—
=~=3pecia-atoratsormrappitation—

Technical Data "
T2 1280300 MM SiZes avananie. , O

Vent to atmosphere or pipe away modet.
Oversized pressure and vacuum ports,

Optional "All-Weather” coating of valve
seats and guides.

Extended service available for chemical
applications.

Replaceable and interchangeable
pressure and vacuum seat rings.

L.eakage rate of 1 SCFH [0.03 Nm3/hr] or
less at 80% of setpoint,

Pressure settings up 1o 2 psig [0.14 barg].

Varec is either a trademark or registered trademark of Tyco International Services AG or its afilliates in
the United States and/or other countrigs. All other brand names, product names, or frademarks belong

to thelr respective holders.




Varec 2010B/2020B

Pressure and Vacuum Relief Valves

Specifications

(he 20108 and 20208 Series Presswe and
Vacuum Relief Valves are available in a variely
of configurations to mest your specific needs.

201082098~

20208/20218:
o~

2" [50 m}
3" [80 mm

4" [100 mm)

10" [250 mm
12 [300 mm

2x3
3 x4
b

e x 8

& x10"
W0 x 12
12 x 14"

—

Aluminum

Drifled to ANSIFASA Cla
{Flat Face)

Drilted to
(Elat®ace)
CS, Dl and SS Body
Drilled to ANSI Class 150 dimensions
{Raised or Flat Face)
—==Drittede o hrmperta-DiN-283S e Bar
dimensions-{Raised-orFlat-Facei—
BrilisdotondPl-ordiS(Raised-or-Flat-Face)=
ueensultweumdesreprqsentaﬁva—

[16 Bar]) dimensions

Mounting Studs

Fractional (Imperial)
wwef\fotEo=

Baody
Weatherhood
Giuide Stem
Quide Posis
Paliet

Seat Ring

Insert?

Insert Retainar
Sereent
Gaskets!
Q-ring?
Weights

;1
2
3
4
5
B
7
-8
9

e
-

Seat Ring Retainer?

I

Alurfiinum
inum

m Alurfinum
Alarfilnum
318[58

e
Material Code
3 4 g
Carbon Steel 31658 Iron
Carbon Stesl SIG?SS Carban Steel
316 S5 3165 ;
31658 31658
316 8S 316185
31688 316155 '
Polypropylene  Polypropylene  Polypfopviene
Teflon® Tefldn®
318 S8 3B5S
HOPE HOHE
Fibar Fiber
BUNA-N BUMNA-N . BUNAN
Lead Leafl

S o IS
. Materials are as standard. See modsel

temperature ranges.
2. Teflon® coaled aluminum may be supplisd with malerial codes 2 - 5 to achieve lower settings.
3. All nuts and cap screws are 316 SS.

e
I S

e

Each valve is tested for proper setting and
for a leakage rate of less than 1 SCFH

(C.03 Nms/hr) of air at 80 percent of the set
paint. Each valve is tested for leak tightness
at 75 parcent of set point as required in API
Standard 2000.



Varec 2010B/20208
Pressure and Vacuum:
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Varec 20108/20208

- Pressure and Vacuum Relief Valves

Specifications

e
R ST AT,

Minimum

Pressure Sef, 02in2  Vacuum Set, 0zfin2

Low Set Range

High Set Range

Size

Aluminum 316 SS Aluminum 316 88

Pressure

Vacuum

Pressure

Vacuum

Min to 16 ozfin?

Min to 16 ozﬁrié

10.01 ozfin2 to 2 psig

3 0.23 0.55 Q.21 0,48 Min to 16 ozfin?  ‘Minto 10 ozfin2 16.01 ozfintto 2 pslg  10.01 0z/in2 to 2 psig
4 0.29 0.60 027 0.56 Min to 16 0zfin2  Min to 16 oz/in2 16.01 0z/in?to 2 psig  16.01 ozfin? to 2 psig
5] 0.26 0.61 0.26 0.61 Min to 16 oz/in2  Min fo 16.0z/in2 16.01 ozfin?to 2 psig  16.01 ozfin2 to 2 psig
8" 0.25 0,55 0.25 055 Minto 16 ozfin2  Min to 16 0z2/in2 16.01 ozfin2t0 2 psig  18.01 ozfin? to 2 psig
— 10 " 025 0.63 0.25 0.63 Minto 16 ozfin2  Min to 16 0zjinz 16.01 ozfin? to 2;psig  16.0% 0zfin2 1o 2 psig eg—
12¢ 0.23 0.58 0.23 059 Minto 16ozfin2  Minto 16 ozfin2 16.01 0zfin2t0 2 psig  16.01 ozfin? to 2 psig

e e e S

Min to 18 0zfin2  Min to 10 ozfin2

SRR e o

1601 ozfin2 to 2 psig

0.26 0.62
3 0.55 0.21 0.49 Minto 16 0zfine  Min {010 ozfin2 16.01 ozfin2to 2-psig  10:01 eZfin2to 2 psig
4 . 060 0.27 0.56 Min fo 16 ozfin2  Min to 16 oz/in2 16.01 0z/in2 to 2 psig M ozfin2 to 2 psig
6" 026 0.61 0.26 0.61 Min o 16 0zfin2  Min to 16 oz/in2 16.01 ozfin? to 2 psi < 16.01 ozfin? to 2 psig
g 0.25 \ 0.25 055 Minto 168 0zfin2  Min to 16 oz/in2 16.01 oz/in2 l0.2Pslg  16.01 ozfir? to 2 psig
10 0.49 1.33 0.49 1.33 Minto 18 0zfinz  Min to 16 ozfin? 16.01 O}Iﬁﬂi’ft'a 2psig  16.01 ozfin? to 2 psig
12 0.47 1.28 0.47 1.28 Minto 16 ozfink  Min to 16 ozfin2 16.040zfin2to 2 pslg 16,01 0z/in? to 2 psig

0.62

Mip8 10 ozfin2

-

SRR

10.01 ozfin2 to 2 psig

T

i et i)

10.01 ozfin to 2 psig

0.49 0.21 0.49 Mip to 10 oz/in2 in fo 10 ozfin2 10.0f 0z/in? to 2 psig  10.01 ozfin2 to 2 psig
0.56 0.27 0.56 Mil%o 6ozfine  Minto 16 ozfin? 16.01 ozfin2to 2 psig  16.01 0z/in? to 2 psig
061 0.26 0.81 Min Jo7 n2  Minto 16 ozfin? 16.01 ozfin2to 2 psig  16.01 ozfin? to 2 psig
0.55 0.25 0.55 r,,Mm to 16 oz/ine™~\ Min to 16 ozfin2 16.01 ozfin?to 2 psig  16.01 oz/in? to 2 psig
0.63 0.25 0.63 Minto 16 ozfinz2 Mt 16 0zfin? 16.01 ozfin2to 2 psig  16.01 0z/in? to 2 psig
0.59 0.23 0 Minto 18 ozfin?  Min t&S«{zﬁnZ 16.01 oz/in2to 2 psig  16.01 ozfin2 to 2 psig

s A e O S T s TS i e
Minto 10 0zfin2  Min to 10 ozjin2 10.01 0 l% pslg  10.01 ozfin? to 2 psig
Min to 100zfinz2  Min 1o 10 0z/n2 10.01 ozfin? f pslg 10,01.0zfin? fo 2 psig
Min to 16 0z/in2  Minto 16 0zfin?  16.01 ozfin2 fo 2 pilg_ 16.01 0z/in? to 2 psig
Minto 168 0zfin?  Min to 16.0z/in2 16.01 ozfin? fo 2-.psig\ﬁ£kozﬁn2 to 2 psig
Min to 16 azfin2  Min to 186 oz/in2 16,01 ozfin2 10 2 psig  16.0Tezfin? to 2 psig
Minto 16 0zfinz  Min to 18 ozfin2 16.01 czfin2i0 2 psig  16.01 ozfi t%éz psig
» X Minto 16 ozfinz  Min to 16 ozfin? 18.01 ozfin2to 2 psig 16.01 ozfin2to "pgig
™~
Lower settings may be available. Please consult your sales representative. \ Size Aluminum 316 ,SE?
Ali valves are factory tested for leakage and correct setting prior to shipment, Certification of valve setting "
is available upon request. 2 0.30 0.72
The mixed pressure/fvacuum set ranges , 0204 and 0402 {Low Pressure/Migh Vacuum and K3 0.27 070
High PressurefLow Yacuumj use heavier pallets, and therefore have higher low set range minimums. 4 0.2 0.62
For these cases, add the applicable valug from the following table to the low sst range minimum. )
This increase does not apply for 10" and 12" 2011B/20218.) & 0.2 0.55
a 0.21 0.44
o 0.25 Q.61 ———

12 0.26 0.6




Varec 2010B/25202

Prassure and Vacuum Relief Valves

Flow Curves for 2010B Series, Set at 0.865 Inch of Watey
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Varec 20108125265

Pressure and Vacuum Relief Valves

Flow Curves for 2010B Serles, Set at 1 inch of Water
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Pressura and Vacuum Relief Valves

Flow Curves for 2010B Series, Set at 2 inches of Water
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Pressure and Vacuum Relief Valves
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Pressure and Vacuum Relief Valves
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Pressure and Vacuum Relief Valves

Flew Curves for 20108 Series, Set at 10 inches of Water
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‘Varec 2010B/2020B

Préssure and Vacuum Refief Va{ve}'s

Dimensions, in. [mm]

SEeea S = : :
Size Code 2 3 4 6 8 Q 1
Nominal 2 3 4 [ 8 10 12
Pipe Size [50] [80] [100] [150] [200] [250] [300]
1414 17%s 19t 24 29% 38%6 465
[359] [446] [486] [610) [759] [976] ([1184]
g 815 1034 1338 17 20% 27 34
{216] [273] [340] [432] [524] [686]  [864)
974 1214 12%e 1848 19%e 24184 293

c 251} [311] [316] [394] [497] [633] (746]

B 10%e 12548 14 18%s 2158 27148 31k

N LowSet  [265] [3131 [368] [462] 1(549] [667]  [810]
. Lead Waicht D 13%s 15V 16% 2116 2434 28%s 317

Frerri e (AR g _ High Set [338] {387] [422] [546] [5291 [748] [810]_
i‘ i B ! Figure shown s for high set option. ’
D -
-

Section A-A

2
Nominai\\z\;c(s 3x4 4x6 6x8 8x10 %12 12x14
Pipe Size [50%8Q] [80x100] [100x150] [1503200] {200 x250]-[250 x300] [300x350]

A5/s % 8 895 s 13% 15%
A [125] (168 [209] [217) 284] [3486] [391]
B 5% 5%~ Bie 12% 16¥6 18%
[1331 {149 {i7a] 254} [308] [410] [476]

c 945 10% 8% 2218 27%s6 32
Low Set  [280]  [273} \w\sl {562} [700] (813}

- c 13% 5% Y6 20 241 20V 32
High Set  .[343) {4273 [559] \\@522] 1743] 1813]

6%

8% 10% 1 167 19%

o [171] [214] [267] [33‘/3&]\5:’291 [502]
. ?/i B%: 207 24%4 30% s 4dWie
LAS8 T 19 6161  [781] [97 [1135

Figtir;,sﬂg\:ln is far high set option.

Dimensions are for prefiminary general information and should not be used for cansiruction
purposes. Certified dimensional drawings are available upon request.




Varec 2010B/2020B

Pressure and Vacuum Relief Valves -

Ordering Intfarmation

Code Description
20 Air Cushion Pressure/Vacuum Relief Valve

Code Model
1 Vent-to-Atmosphere
2 Pipe-Away

Code Configuration
0B Standard
iB Alt Weather Typs (-25°F to 200°F)

Code Size

2 2 2'x3)
3 3 (3 x4
4 4 (4 x6")
6 6* {6°x 87
8 8 (8'x 109
0 10" (10°% 129)
1 12° (122 x 147)

Code Body/Trim Material

AluminwmyAluminurn (-20°F to 250°F}

Aluminum/316 Stainless Steel (-20°F to 250°F)

Carbon Steel/316 Stainless Steel (-20°F to 350°F)

316 Stainless Steelf316 Stainless Staal (-65°F to 350°F)

Ductile Iron/316 Stainless Steel (2 to 8 Inch only) (-20°F o 325°F)

oA G N -

Code Insert Material
T Taflon® (-85°F to 400°F)
B BUNA-N (-40°F to 260°F)
\Y Vitlon® {-15°F to 400°F)

Code Flange Connection

FF 125# ANSI/ASA Flat Face Flangs Drilling with Fractional Studs

MF 125# ANSI/ASA Flat Face Flange Drilling with Metric Studs

FR 150# ANSI/ASA Raised Face Flange Drilling with Fractional Studs
({not available on Aluminum)

MR 150# ANSI/ASA Raised Face Flange Drilling with Metric Studs
(not available on Alurninum})

DF DIN Flat Face Flange Crilling

DR DIN Ralsed Faces Flange Drilling (not available on Aluminum)

Code Gasket/O-ring and Retainer/Screen Material
OP  Standarg Fiber/BUNA-N and Plastic (-40°F to 250°F}
08  Standard Fiber/fBUNA-N and Stainless Steel (-40°F to 250°F)
TP Teflon® and Plastic (-85°F to 250°F)
s Teflon® and Stainless Steel {(-65°F to 350°F)
B8P BUNA-M and Plastic {-40°F to 250°F)
BS BUNA-N and Stainless Steel {-40°F to 260°F)
vP Viton® and Plastic (-15°F io 250°F)
VS  Viton® and Stainless Steel (-15°F ta 350°F)

. Code Pressure Setling Range {see table, page 4)
PR ) Low Selting &=
04 High Setfing

Code Vacuum Setting Rangs (see table, page 4)
7 %02 LowSefting e
04 High Seiting

20 1 0B A ¥ T B 0P e o2 (Example)
FR 14 ?
Example: 12 size Aluminum bogly/316S8S trim, Teflon® insert, 125 FF Flanges, Standard
Fiber/BUNA-N gaskets, low sat prassure and vacuum, temperature range; -20°F to 250°F,

yco Faw Control (TFC) provides the informalion herein in good fith but makes no representation as to its comprehensiveness or accuracy. This dala sheet is intended only as a guide te TFC products and senices,
Individuals ysing this data sheet must exsrcise their independent judgment in ing product ion and ining procuct apprap! 4 for their particular and system reqs . TRC MAKES NO
REPRESENTATIONS OR WARRANTIFS, EJTHER EXPRESS OR IMPLIED, INCLUDING WETHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO
THE INFORMATION SET FORTH HEREIN OR THE PRODUGT(S) TO WHICH THE INFORMATION REFERS, ACCORDINGLY, TFC WILL NOT BE RESPONSIBLE FOR DAMAGES (OF ANY KIND OR NATURE, INCLUBING
INGIDENTAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES) RESULTING FROM THE USE OF OR RELIANCE UPON THIS INFORMATION, Palants and Patents Pending in the U.5. end foreign countiss. Tyca
reserves the right o changa product designs and specifications without nolice. Al registered trademarks ane the property of their respective owners. Printed in e USA. '

wwaaLtycoflowcontrol.com




Yoo

Flow Control

WARES 1509001 Certified Firm

VAREC"

Vapor Control Inc.

2010B/2020B/3500B Series
Pressure and Vacuum Relief Valve

INSTRUCTION, OPERATION AND MAINTENANCE MANUAL

AR PACT
i L) 3 1

g levam T —-, -\l }-
= -?/f ’/
B Leprened] J"a
[ !“!l“l"fg )]

Ve 450 Bogrna¥ead

33-11516 Rev. D Page |



2010B/2020B/35008 Series Presstre and Vacuum Relief Valve
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20108B/2020B/35008 Series Pressure and Vacuum Relief Valve

Disclaimer of Warranties

The contract between VAREC Vapor Control Inc. and our customer states VAREC’s entire obligation.

The contents of this instruction manual shall not become part of or modify any prior or existing
agreement, commitment or relationship between VAREC Vapor Conirol Inc. and our customer. There
—————are-no-express-or-implied-warranties-set-out-in-this-instruction-manual—The-only-warranties-that-apply —

are those in the existing contract between VAREC Vapor Control Inc. and our customer.

The VAREC Vapor Control Inc. 2010B/2020B/3500B Series Pressure and/or Vacuum Relief Valves
have not been tested by VAREC Vapor Control Inc. under all possible operational conditions, and
VAREC Vapor Control Inc. does not have all the data relative to your application. The information in
this instruction manual is not all inclusive and does not and cannot take into account all unique
sitvations. Consequently, you should review this product literature in view of your application. If you
have any further questions, please contact VAREC Vapor Control Inc. for assistance.

Limitations of Seller’s Liability

If it is determined that this instruction manual created some new warranties, VAREC Vapor Control Inc.
liability shall be limited to repair or replacement under the standard warranty clause. In no case shall
VAREC Vapor Control Inc. liability exceed that stated as Limitations of Remedy in the contract
between VARE(C Vapor Control Inc. and our customer

Safety Precautions

READ AND UNDERSTAND THIS INSTRUCTION MANUAL BEFORE INSTALLING,
OPERATING OR PERFORMING MAINTENANCE ON VAREC VAPOR CONTROL INC,
201013/2020B/3500B SERIES PRESSURE AND/OR VACUUM RELIEF VALVE. FOLLOW
ALL PRECAUTIONS AND WARNINGS NOTED HEREIN WHEN INSTALLING,
OPERATING OR PERFORMING MAINTENANCE ON THIS EQUIPMENT.

WARNING
Relief valve must be isolated from tank pressure before servicing. All gas must be blocked and pressure
safely vented. R
Safety Precaution Definitions

CAUTION

Damage to equipment may result if this precaution is disregarded.

3311516 Rev. D Page 3



2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

WARNING
Direct injury to personnel or damage to equipment which can cause injury to personnel may result if this
precaution is not followed.

General Information
The 2010B/2020B/3500B Series Pressure and/or Vacuum Relief Valves are designed to protect low

pressure storage tanks, sludge digesters and gas holders from excessive pressure and/or vacnum. The
valve is installed on the storage tank roof or digester cover. It may be used in combination with a
VAREC Vapor Control Inc. Flame Arrester.

The 2010B Series Valve relieves pressure directly to the atmosphere. A weatherhood and mesh screen
protect the pressure pallet and guideposts. Vacuum pressure is relieved by inbreathing ambient air.

The 2020B Series valve relieves pressure through an enclosed outlet adapter. Product vapors may be
piped away rather than relieving directly to the atiosphere. Vacuum pressure is relieved by inbreathing
ambient air.

The 3500B Series Valve is a vacuum relief valve that relieves negative pressure by inbreathing ambient
air.

Construction

Standard materials of construction include cast body and cover(s). Pallets are dead weight loaded with
lead or coated steel weights and include a flexible membrane sealing insert. The pallet is loosely guided
through a center stem and pallet guide posts.

The “All-Weather” Models 2011B, 2021B and 3501B Series include a special coating on portions of the
pallets, seat rings and guides to eliminate ice accumulation. v

Operation

When the internal tank pressure approaches the valve setting, the pressure pallet begins to lift. As the
pressure exceeds the valve setting, the pressure pallet lifts off the seat ring.. Lxcess product vapor is
allowed to vent to the atmosphere or through the pipe away system adapter, relieving the over pressure
condition. The pallet automatically re-seats as the tank pressure drops below the valve setting.

If a vacuum within the tank approaches the valve setiing, the vacuum pallet begins to lift. As the
vacuum exceeds the valve setting, the vacuoum pallet lifts off the seat ring. Atmospheric air is allowed to
flow into the tank, relieving the excess vacuum condition. The pallet automatically re-seats as the
vacuum drops below the valve setting.

Installation

2010B/2020B/3500B Series Pressure and Vacuum Relief Valves must be mated with the appropriate
flange(s). The nozzle must be plumb and the inlet flange face level to ensure proper operation of the
relief valve.

1. Remove the valve from the shipping container. Check to see if extra loading weights were bagged
and packed separately.

3311516 Rev. I Page 4




— | seating and valve operation

2010B8/2020B/3500B Series Pressure and Vacuur Relief Valve
2. Remove the weatherhood and/or cover(s) and all packing material above the pallets and within the
valve.

CAUTION
Whenever the weatherhood and/or cover(s) is removed and reinstalled, the end of the pallet stem must
engage the stem guide in the weatherhood and/or the stem guide chamber in the cover(s) for proper

SSNOTE

Spun sheet metal pallets have a compensating weight on top of the pallet. Do not remove this weight.
Refer to Table 1 for incremental weight information.

3. To load vacoum pallet weights, perform the following:
a) With vacuum cover and gasket removed, remove vacuum pallet assembly from body.

b) Remove grip ring from pallet stem.

¢} NON-VARIABLE SETTING: Locate weight marked “VACUUM” and place on top of
compensating weight and/or pallet. Secure with grip ring. NOTE: If setting is less than 2" WC,
weight will be pre-loaded on the pallet.

d) VARIABLE SETTING: Each lead weight is calibrated from 1’ WC increment. (Increments of
1/4” WC and 1/2" WC may be supplied on special order). Those weights necessary for the initial
specified setting will be tagged separately from any exira weight provided. Remove the
packaging on the weights tagged from the initial specified setting and place the weighis on top of
the compensating weight . Secure with grip ring. Store remaining weights for future use (in case
the setting needs to be increased).

e) Weigh entire pallet assembly (including installed weights). Using Table 1, confirm that the
assembly is the proper weight to achieve the required setting. Allowable weight tolerance is

+5%,-5%.

f) Remove any remaining packing material from valve body. Wipe vacuum seat ring, puide posts
and pallet assembly with a soft cloth to remove any material which could affect valve operation.

g) Place pallet assembly on valve body seat. Ensure that pallet moves freely within guide posts and
rests flat on the seat ring.

h) Replace the cover gasket and cover. Tighten cover screws uniformly.

CAUTION
The end of the pallet stem must engage the stem guide chamber in the cover for proper seating and valve
operafion.

%NOTE

Spun sheet metal pallets have a compensating weight on top of the pallet. Do not remove this weight.
Refer to Table 1 for incremental weight information.

33-11516 Rev. D Pape 5




2010B/20208/3500B8 Series Pressure and Vacnum Relief Valve

1.

To load pressure pallet weights, perform the following:

a) With weatherhood from Model 2010B, or pipe away adapter cover and gasket from Model 20208
removed, rernove pressure pallet assembly from body.

b) Remove grip ring from paliet stem.

¢) NON-VARIABLE SETTING: Locate weight marked “PRESSURE” and place on fop of
compensatzng weight and/or pallet. Secure with grip ring. If setting is less than 2” WC, wclght

wilt e prestoaded onthepaliet————

d) VARIABLE SETTING: Each lead weight is calibrated from 1™ WC increment. (Increments of
1/4” WC and 1/2” WC may be supplied on special order). Those weights necessary for the initial
specified setting will be tagged separately from any extra weight provided. Remove the
packaging on the weights tagged from the initial specified setting and place the weights on top of
the compensating weight . Secure with grip ring. Store remaining weights for future use (in case
the setting needs to be increased).

e) Weigh entire pallet assembly (including installed weights). Using Table 1, confirm that the
assembly is the proper weight to achieve the required setting. Allowable weight tolerance is
+5%,-5%.

f) Remove any remaining packing material from valve body. Wipe pressure seat ring, guide posts
and pallet assembly with a soft cloth to remove any material which could affect valve operation.

£) Place pallet assembly on seat. Ensure that pallet moves freely within guide posts and rests flat on
the seat ring.

h) Replace the weatherhood on Model 2010B or the pressure cover and gasket on Model 2020B.
Tighten all nuts and screws uniformly.

CAUTION

The end of the pallet stem must engage the stem guide in the weatherhood or the stem guide chamber in
the caver for proper seating and valve operation.

5.

Place the valve in a level position. Reach up through the inlet flange and carefully push up on the
pressure pallet, then lower it onto the seat. Pallet should move up and down freely and rest flat on
the seat ring.

Check the vacuum pallet by using a non-sparking too! which will pass through the center of the mesh
screen. Push up on the vacuum pallet, then lower it onto the seat. Pallet should move freely and rest

flat on the seat ring.
Mount the valve on the flanged nozzle or flame arrester using the appropriate full faced gasket.

CAUTION
DO NOT MATE A FLAT FACE FLANGE TO A RAISED FACE FLANGE.

If it necessary to mate an ANSI Class 125 F.F. flange with an ANS! Class 150 R.F. flange, use the
proper spacei to convert the raised face to a flat face.

33-11516 Rev. D Page 6




2010B/2020B/3500B Series Pressure and Vacuum Relief Valve
8. Verify that the valve is level to permit proper operation of the pallets. Install mounting hardware,
and tighten uniformly.

9. When using Mode] 2020B Series, install connecting piping (if required) to outlet flange. Use a full
faced gasket and tighten all mounting hardware uniformly.

%NOTE

— It is recommended that stee] and iron valves be given a coat of paint immediately after installation is
completed. Apply paint to external surfaces only.

Maintenance

The valve should be inspected and cleaned at periodic intervals. The first inspection should be made
approximatety 30 days after commissioning. Subsequent inspections should be made every 30 days.
The user may adjust the schedule for his own convenience and safety, depending upon the product being
stored.

. WARNING
¢ Relief valve must be isolated from tank pressure before servicing. All gas must be blocked and
pressure safely vented. If no isolation valve is present, carefully open vacunm cover or lift pressure
pallet, allowing pressure to vent slowly.

« Wear appropriate gloves and/or breathing apparatus if hazardous vapors are present.

1. Toinspect valve proceed as follows:
a) Remove the weatherhiood and/or cover(s).

b) Remove pallets one at a time. Identify the pallets to ensure they are retumed to the correct valve
seat.

¢} Inspect pallet inserts for ripples, tears, or nicks, as well as seating surfaces for debris, abrasion or
pitting. Pallet edges and guide posts should be free or burrs, corrosion or other obvious damage.
Clean all components, replacing any showing excess wear or damage. On the “All-Weather”
versions, ingpect the Tefion coating for any damage that would affect operation.

d) Reassemble in reverse order.

CAUTION
The end of the pallet stem must engage the stem guide in the weatherhood and/or the stem guide
chamber in the cover(s) jor proper seating and valve operation.

CAUTION
During periods of fieezing weather, extra maintenance is required jor Models 20108/20208/35008.
Either remove the pallats or apply generous portions of silicone grease to the pallets, seat rings and
guide posts. When using silicone grease, inspect valves at least weekly. This procedure is not
required for “All-Weather' Models 20115, 20218 or 3501B.

33-11516 Rev. D Page 7



2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

2. To replace pallet insert proceed as follows:.
a) Remove weatherhood and/or cover(s) and then pallet assembly.

b) Remove nut from base of pallet stem. Remove retainer plate and insert. Clean all surfaces and
threads. Install new insert, handling carefully to avoid damaging insert or pallet.

¢) Reassemble pallet and place on seat of valve body. Ensure pallet assembly moves free]y within

guide posts and rests{laton seat Ting:
d) Reinstall weatherhood and/or cover(s).

CAUTION
The end of the pallet stem must engage the stem guide in the weatherhood and/or the stem guide
chamber in the cover(s) for proper seating and valve operation,

3. Toreplace pressure seaf ring perform the following:

a) For Model 2010B, remove weatherhood, screen, spacer ring, pallet assembly and guide posts. For
Model 2020B, remove pressure cover, spacer (high setting), paskets, pallet assembly, outlet
adapter, and guide posts.

b) Remove seat ring and O-Ring from valve body. Clean body, outlet adapter mating surfaces and
O-Ring Groove.

c) Install new O-Ring into groove; insure that the O-Ring stays properly in groove while installing
seat ring.

d) Install new seat ring carefully to avoid distortion. Reassemble guide posts (2010B) or outlet
adapter (2020B) to secure seat. Ensure that seat is flush and level with valve body.

e} Reassemble guide posts (2020B}).

f) Place pallet assembly on valve body seat. Ensure pallet assembly moves freely within guide posts
and rest flat on seat ring.

g) Reassemble remaining parts in reverse order.

CAUTION
The end of the pallet stem must engage the stem guide in the weatherhood or the stem guide chamber in
the caver for proper seating and valve operation.

4. To replace vacuum seat ring perform the following:

a) Remove vacuum cover, spacer (high setting), gaskets, pallet assembly, screen retainer, screen and
guide posts.

b) Remove seat ring and O-Ring from valve body. Clean body mating surface and O-Ring groove.

c) Install new O-Ring into groove; insure that the O-Ring stays properly in groove while installing
seat ring.

33-1}516Rev. D Page 8



2010B/2020B/35008 Series Pressure and Vacuum Relief Valve
d) Install new seat ring carefully to avoid distortion. Reassemble screen and retaining ring to secure
seat ring. Ensure that seat is flush and level with valve body.

e) Reassemble guide posts.

f) Place pallet assembly on valve body seat. Ensure pallet assembly moves freely within guide posts
and rests flat on seat ring.

g) Reassemble spacer, cover and gaskets.

CAUTION
The end of the pallet stem must engage the stem guide chamber in the cover for proper sealing and valve
operdation,

5. Seat ring repair:

a) Seat may be ground or ground and lapped (in place) to improve seal. Use a lapping plate and
medivm valve grinding compound, applying light pressure.

b) Finish lapping with a fine compound. Avoid scoring or removing excessive amounts of material.
¢) Clean all compound from valve parts.

d) Hand buff seat with a medium grade "Scotch-Brite’ (#7447) pad and light oil.

CAUTION
Whenever the weatherhood and/or cover(s) is removed and reinstalled, the end of the pallet stem nust
engage the stem guide in the weatherhood and/or the stem guide chamber in the cover(s) for proper
seating and valve operation.

Calibration

To verify selting, calculate the total necessary weight using the table below. Check this value against the
actual weight of the pallet assembly (including loading weights). Adjust loading weights as required.

PALLET LOADING (INCLUDES WEIGHT OF PALLET)
VALVESIZE | OUNCES OF WEIGHT REQUIRED | OUNCES OF WEIGHT REQUIRED
PER OUNCE OF SETTING PER INCH OF WC SETTING
2 8.3 43
37 16.3 ! 9.7
@ 22,1 12.8
6" 3.4 25.1
B 72.7 420
10" 120.1 69.4
12" 179.9 104.0

Weight tolerance: -+ 5%/~ 5%
Setting tolerance: + 0%/- 10%

33-11516 Rev. B Page 9




2010B/2020B/3500B Series Pressure and Vacuum Reljef Valve

[

-

C
A
@- ©
‘ o,
[E27 33036 5
5
b
9
3
14
4
SIZE A B C D
w | IN 14--1/8 8—1/2 g-7/8 10-7/16
2" [y 359 216 251 265
3" IN. | 17-9/16 10-3/4 12-1/4 12-5/16
M 446 273 311 313
W] IN | 19-1/B 13~3/8 12-7/16 14-172
4" M 4B6 339 316 68
wl N 24 17 15-1/2 186-3/16
6
WM 510 432 394 452
o | 29-7/8 20-5/8 18--9/16 21-5/8
8" 'wm | 750 524 497 540
o IN.| 3B-7/18 27 24-15/16 | 27-7/16
10w | 978 686 833 5a7
. W, | 46-5/8 34 29-3/8 31-7/8
127w 1184 g54 748 810

Drilling Per ANSI Class 125 F.F.

Figure 1 ~2010B Low Setting

33-11516 Rev. D
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2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

T

N\

£
s

X

SIZES AND DIMENSIONS
SIZE A B C D
1IN | t4-1/B 8-1/2 89-7/8 13-1/4
2 | 389 316 251 337
3 | IN| 17-9/16 | 10-3/3 12-176 | 15=1/4

W | 446 773 311 387
w | .| 18-1/8 | 13=3/8 | 12-7/16 | 16~5/8
4 [wa | 788 30 36 423
T 74 17 5172 | 21-172
6" [wu | 510 432 394 545
<IN 29-7/8 20-5/8 19-9/16 24-3/4
8w | 759 524 497 529
W, | 38-7/16 77 F4=15/16 | 39-7/16
O | 98 886 533 748
W IN] 46-5/8B 34 29-3/8 31-7/8
Y2 T | aisa B854 746 Bin

Drilling per ANSI Class 125 F.F.

Figure 2 — 2010B High Setting

33-11516 Rev. D
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2010R/2020B/3500B Series Pressure and Vacuum Relief Vaive

2010B Replacement Parts

When ordering replacement parts, specify relief valve by model number, pipe size and serial number.
Identify replacement parts by part number, description and material where possible.

ITEM | DESCRIPTION USAGE MATERIAL NOMRNAL PIPE SIZE
No. 2“ 3|l 4:; 6» 8" ‘[0“ 12"
PRESSURE | LOW SET ALUM. 06-11485-303 | 06-11485-401 | 0G-J1485-50F | 05-3)485-60) | OG-11485.20) | 06-11485.801 | 06.)1445.001
* PALLET HIGH SET ALUM, UG- 1486-101 | UG-11486-201 | UB~T1486-301 . | U6-1T496-A0F | UG-1TABG507 | Ub-1TAG6-60T | UB-TI48G0T |
ASSEMBLY | LOW SET 316 S5T 06-11485-306 | 06-11485-406 | 06-11485-506 | 06-11485-606 | 06-11485-706 | 06-1t485.806 | 06-114B5-906
HIGH SET 316 SST 06-11486-166 | D6-11486-206 | 06-1i486-306 | 06-11486-406 | 06-11486-506 | UG-11486-606 | 06-11486-706
VACUUM LOW SET ALUM. 05-11485-161 | 06-11485-201 | 06-114B5-001 | $6-11485-601 | 06-81485-701 | OG-11485.801 | 06-11485.901
L] PALLET HIGH SET ALUM. 04-11486-101 | 06-11486-20i | D6-11486-301 | 06-11485-401 | 0G-11486-501 | 06-}148G-60F | 06-11486-701
ASSEMBLY | LOW SET 315 SST 05-11485-106 | D6-11485-206 | 06-11485-006 | 06-11485.606 | Do-E1485-706 | UG-114B5-806 | 06-11485.906
HIGH SET 316 S5T 015-114B6-16 | 06-11486-206 | 06-11486-306 | 06-31)486-406 | 0G-11486-506 | D6-11486-606 | 06-11486-706
€3 SEAT RING ALL ALUM. 02-10438-000 | 02-10251-000 | 02-05464-001 | 0205478001 | 0205482001 | 02.05487-001 | ©02-D5499-001
ALE 316 SST 02-10438-006 | 02-10151-006 | 02-05464-006 | 02-05478-006 | 01-DS4BI-006 | 0205487606 | 02-05499-006
4 PALLET ALL TEFLON 02-10361-093 | @2-09704-093 | B12741-003 1112742.093 B12743-003 BiZ144.4493 313288-093
INSERT
5 PRESSURE | LOW SET HDPE 02-10439-051 | 03-10323-051 B16209-351 B14390-151 B14390-25) BI4390-351 B14390-451
SCREEN HIGH 8ET HDFE 62-10439-15) | 02-10323-151 B16209451 BI4390-551 B14390-651 BI4390-751 B14390-451
[ VACUUM ALL HDPE 0215547051 | 02-13547-351 | 02-11547-250 | 2-11547-351 | O2-01547-451 | 02-11547.551 | 02-)§547-650
SCREEN
7 COVER & LOW SET FIBER 02-11380-071 | O2-11381-071 | 02-11382-071 | 0211383071 | 02-11384-07% | G2-11385.07F | 02-11386-07|
SPACER HIGH SET BUNA-N 02-11380.075 | 02-11381-075 | 02-11382.075 | 02-11383-075 | 02-11384-075 | 02-11385-075 | 02-11386-075
GASKET
LOW ALUM. 06-13136-01 06-11136-02 06-11136-08 06.11137-01 06-1§137-02 0§-11837:03 061113704
PRESS SET STEEL 02-10455-003 | 02-103)0-003 | 02-10066-103 D664-203 C6433-203 C6436-203 €6500-203
WITH LOW 304 SST 02-10455-005 | 02-10310-005 | 02-}0066-)05 E2331-205 C7119-205 E2322.205 E2317-205
VAC SET N
HIGH ALUM. 06-31136-01 06-11136-02 06-1136.03 06-11137-01 06-11137-02 06-] §137-03 06-11137-04
PRESS SET STEEL 02-10455-003 | 02-50310-003 | D2-10066-103 D6064-201 C6433-203 C6436:203 CG506-203
WITH LOW 304 85T 0210455085 | 02-10310-005 | 02-10066-105 F2331-205 C7119-205 E2322-205 2317205
VAC SET
8 HOOD LOW ALLIM: 06-11545-D1 06-11545.02 06-11545-03 06-14137.08 06-11137.06 06-1113707 06-11137-4
PRESS SET STEEL 02-11197-003 | 0T17199-003 | 0211045203 | 02-11004-003 | 02-13406.003 | 02-11007-003 C4500-203
WITH HIGH 364 58T 02-11897.005 | 02-11199-005 | 02-11045-205 | 02-110D4-005 | 02-13006-005 | 02-11007-005 E2317-203
VAC SET
HIGH ALUM. 06-11545-01 04-11545-02 06-11545-04 06-11137-01 06-11137-02 06-11137-03 16-1 113704
PRESS SET STEEL 02-11192-103 | 0X1N99-103 | 02-11045-303 DE064-203 CA433.203 C6436-203 C6500-203
WITH HIGH 304 §ST 0211197505 | OL1199-¥05 | 02-11045-303 E24331.205 C7119:205 12322205 E2317-205
VAC SET
*9 PRESS LOW SET 316 SST 02-10411-306 | 02-11413-206 | 0311482106 | 03-11413-106 | 02-1413-206 | 02-11415-006 | 0213415-206
GUIDE POST | HIGH SET 316 88T 0215418306 | 02114006 | 0210482206 | 02-1§d13-306 | 02-15413.406 | B2-13415-306 | 02-11415-206
{HOQD
ATIM'T)
*10 PRESSURE LOW SET 316 SST -~ — 02-110E4-106 | 02-11404-206 | 02-13416-106 | 02-31336-206
GUIDE POST | MIGH SET 3IGSST ~ a 02-1§434-306 | 0211414406 | 02-18416-306 | 02-11416-204
St VACUUM ALL 316 85T 02-11035-106 | 0215015206 | 02.11432-106 BI4384-106 B14384-206 131a384.506 | 02-11433-106
GUIDE PGST
ALL ALUM - - 314389-01} B14430-08) BIadd0ir BI6IL3-ML
12 SPACER RING ALL STEEL — - — 1314389.003 BI4439403 B14:44%.003 BI6113-143
ALL 316 SST — e — [314389-006 B14439-006 BIAS-006 BI6113-006
13 O-RING ALL BUNA-N POI4.03.285 | POI403.273 PO14-03-286 1403287 Bi103-288 1014-03-280 P014-03-290
14 RETAINING ALL IOLYPROIYILENE 0111396 02-11397 02-11398 0311399 0211400 02-11401 02-1i402
RING

* FOR ALL WEATHER PARTS, ADD -1 TO END OF LISTED PART NUMBERS.

33-11516 Rev. D
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2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

OUTLET

¢
B
SIZES AND DIMENSIONS

SIZE Al B | ¢ D E
INLET | QUTLET

~ . W |4-15/16/5-1/4 |9-1/18 | 6~3/4 |14-3/4
2 3w 125 | 133 230 171 375
] . | w|e-3/8 | 5-7/8 | 10-3/4 | B-3/B |8-9/15
3 Y w162 148 | 273 213 472

. i iN 8 6-13/16| 12-3/4 | 8-7/16 |20~-7/16
4 8 [wm| 203 173 324 214 519

. .| v [B~8/18 10 18-3/4 | 10-1/2 | 25~1/4
6 8 Twa| 217 | 235 476 267 616
. N Jui-3/18[12-9/8 | 22-1/8 | 13~1/8 | 30-3/4
B |9 lum| 284 | 08 562 333 781

i | v |13-5/8 | 16=1/8 | 27-9/16| 16-7/8 |38-9/15
1001120 Taul 348 408 700 429 080

j I w|5-3/8 [18-3/4 | 32 | 19-3/4 |44-11/16
SRR T ET 476 813 502 | 1135

Drilling Per ANSI Class 125 F.F.

Figure 3 — 20208 Low Setting

33-11516 Rev D
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2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

N 6
W}
OUTLET |
C
B
3
7 =
INLET
(4) 4 3
SIZES AND DIMENSIONS
SIZE
E Al s | c D 3
INLET | OUTLET
i _ [wlas/18{5=1/4 | 13-1/2 | 6-3/% |14-374
2 ¥ ] s 133 343 171 375
i . |ml6-3/8 | s—7/8 | 15-1/2 | 8=3/8 |18-9/i8
: Y | 162 149 394 213 | 472
K _ |m| & [s-13/18)16-13/18] 8-7/16 |20~7/15
T8 | 208 | s 427 214 | sie
= _ |wje~e/18 | 10 72 |0-172 | 24-171
& &l 217 255 55¢ 67 616
i _|mi=3/181z—i/8 |2a-177 | 13-1/8 |s0-3/4
& 1107 | 2aa 308 622 333 781
. . M 13-5/8 | 16~1/8 | 20-1/4 |16-7/B |18-9/16
WO Ll s | oo 743 azs | o980
i .| [rs-a/8 [1e-37a | 32 | 18-3/4 |aa-t1/16
R A T T 478 813 S0z | 1138

Drilling Per ANSI Class 125 F.F.

Figure 4 ~ 2020B High Setting
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2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

2020B Replacement Parts

When ordering replacement parts, specify relief valve by model number, pipe size and serial number-
Identify replacement parts by part number, description and material where possible.

NOMINAL PIPE SIZE (INLET X QUTLET)
MEMNO| DESCRIPTION | USAGE | MATERIAL | 2°X3' | X4 | 4'Xe | &'X8" | &X' | 107X 12" | 12X 44"
LOWSET. | ALUM | 06-11485-1D1 | 06-11485-201 | 06-11485-001 | 06-11485-601 | 0611485701 | 06-11485-801 | 08-11485.901
“ PALLET HIGHSET. | ALUM. | 08-11486-101 | 06-11485-201 | 06-11486-301 | 0511486401 | 05-11486-5073 | 06-11486.601 | 05-11486-701
ASSEMBLY | LOWSET, | 316SST. |06-11485-106 | 0511485206 | 05-14465-006 | 05-11485-606 | 0511485706 | 06-41485.806 | 06-11485.906
HIGHSET. | 3168ST. | 06-11486-106 | 06-11486-205 | 06-11485-306 | £5-11486-408 | 08-11486:508 | 06-11485-806 | 05-11485-706
AlL ALUM, | 02-10438-001 | 0210251001 | 0205464-001 | 0205478-001 | 0205482.001 | 02-05487-001 | 0205458001
2 FEATIE AL 31688, | 02-10438-006 | 02-10251-006 | 02:05464-006 | 02:05478-006 | 0205482006 | 02-05467-006 | 02-05496:006
3 | PALLETINSERT AL TEFLON | 0210361093 | 02009704003 | B12741.093 | B12742003 | B12743.083 | B12744093 | B13288.003
4 SCREEN AL HOPE | 02-11547-061 | 0241547151 | 0211547-251 | 02-11547-358 | 0211547451 | 02-11547.851 | 02-11547.651
5 |COVER&SPACER LOWSET. | FBER | (241380071 | 0211391071 | 0211382074 | 0241363071 | 0211384071 | 02-11385.071 | 0241385074
GASKET - | HIGHSET. | BUNAN | 211380075 | 0211381075 | 02-11382-075 | 02-11383075 | 02-11384-075 | 02-11385.075 | 0211388075
*6 | PRESS.GUDERCST |  ALL 31885T. | 02-1016-106 | 02-41015-306 | 02-11432-106 | BI6553406 | BIS53206 | BIGS5IH06 |0211433-108
27 |VACUMMGUIEPOST| AL 318S8T. | 02-11015-106 | 02-91015-206 | 02-41432-108 | B4384-105 | B14384-205 | BI4384508 | 0211433106
8 ORNG AL BUNA-N | 1408285 | FOW4-03273 | FO1403-285 | FOM4-03-267 | FO14.03-288 | PO14-03-269 | FO14-03-200
9 RETAINING RING AL |POLYPROPYLENE| 021396 | 0213307 | 0211398 | o211300 | 0211400 | 021401 | 021t
* FOR'ALL WEATHER PARTS, ADD-1 TO END OF LISTED PART NUMBERS.
33-11516 Rev. D Pape 15



2010B/2020B/35008 Series Pressure and Vacuum Relief Valva

SIZES AND DIMENSIONS

SIZE A B C D
o | 13-1/8 6~3/16 9--7/8 5-9/18
2 | 333 157 751 141
| IN.| 18-1/8 7-5/8 12—~3/16 6~-9/16
S M | 470 194 310 167
1IN, [16-15/16 8 127716 | 7=11716
4 i | 430 203 316 195
» | N | 21-3/16 | 10~1/16 15-8/16 | 11-3/16
6 || =38 256 395 284
1N | 26-5776 | 12-778 | 19~9718 | 13-3/18
8 [wm| 668 327 497 335
[ IN. [ 32-15/16 | 16-1/8 | 24-15/16 | 16-1/16
10 Tum | 837 410 533 408
N | 38-7/8 | To-1/4 76-3/8 | 16-3/4
V2 [am | ea7 489 746 476

Drilling Per ANSI Class 125 F.F.

Figure 5 — 3500B Low Setting

33-11516 Rev. D
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2010B8/2020B/3500B Series Pressure and Vacunum Relief Valve

74 '/' p

T

SIZES AND DIMENSIONS

SIZE A B C D

W N | 13-1/8 | 6-3718 9-7/B | 10-1/18
2" M | 333 157 757 256
»| IN.| 168-1/8 7-5/8 12-3/16 | 13-5/16
3w 410 194 310 287
| IN.| 16—-15/16 a 12-7/16 11-7/8
4 TM | 430 203 316 - 301
L[N | 21=3/16 | 10-1/16 | 15-8/16 | 14-7/16
6" wm | 538 256 395 367
o | N | 26-5/16 12-7/8 19~9/16 15-5/8
8" [ G68 327 497 397
Wl N | 32~15/16 | 16-1/8 24-15/16 | 17--3/4
V0 Taw | 837 410 633 259
I | 38-7/8 | 19-1/4 29-3/8 | 18-3/4
12" | ga7 280 746 476

Drilling Per ANSI Class 125 E.F.

Figure 6 — 35008 High Setting

33-11516 Rev. D
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2010B/2020B/3500B Series Pressure and Vacuum Relief Valve

35008 Replacement Parts

‘When ordering replacement parts, specify relief valve by model number, pipe size and serial number.
Identify replacement parts by part number, description and material where possible.

NOMINAEL PIPE SIZE

[TEMNO| DESCRIPTION USAGE | MATERIAL P g 4 g 3 0" 12
LOWSET. | AWUM. | 06-11485-101 | 0641485201 | 06-11485-001 | 0611485801 | 06-11485701 | 06-11465-801 | 06-11485-901
* PAULET HIGHSET. |  ALUM. | 06-11486-101 | 06-11486-201 %-11@3“ 0611485401 | 06-11485-501 | 06-11486601 | 06-11486-7D1
ASSEMBLY LOWSET. | 31888T. |06-11485-10 | 05-11485-206 | 06-11485-006 | £6-11485:606 | 06-11485-705 | 06-11485.806 | 06-11485.006
HIGHSET. | 316S8ST. | 06-11486-106 | 06-114B6.206 | 06-11486-305 | 06-11486-405 | 06-11486-506 | 0611486506 | 0611486706
» SEAT RING AL ALUM. | 0210438001 | 02-10259-001 | 02:05464-001 | 0205478-001 | 02-05482:001 | 02-05487-001 | 02-05490-004
AL 316 8ST. | (24058006 | 02-10251-008 | 02:05464-005 | 0205478006 | 0205482006 | (205467006 | 02.05499.006
3 PALLET INSERT Al TEFLON | 02103651093 | 0208704093 | B12741.093 | BI2742.083 | 812743083 | Bizraddes | Biszasoms
4 SCREEN AL HOPE | 0211547051 | 02-41547-151 | 02-11547-251 | 0211547351 | 0211547451 | 02-11547.55% | 02-11547.851
& CDVE;?:EFF‘A(ER ALL BUNA-N | 0211380475 | 0211381075 | 02-11382:075 | 0211383076 | 0211384075 | 02-11385.075 | 02-1138B.075
“B GUIDE POST ALL 31685T. | 02-11015-106 | 0211015200 | 02-11432-106 | R14334-105 | B14384-205 | B14384-508 | 0211433106
7 ORING ALL BUNAN | POI408-285 | FON403.273 | POTANB-266 | FO4-03.287 | FOI4.03:208 | POI4-03-280 | FOT403.200
8 RETAININGRING AL [POLYFROPYLENE| 0211306 | 02-19307 | 0241368 | 024139 | 0211400 | 0214401 (214402

* FOR'ALL WEATHER' PARTS, ADD-1 TO END OF LISTED PART NUMBERS.

33-11516Rev. D
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HDPE Pipe and Vaives



Leeciuprly Co., Inc
gy arieroi, PA
ganieng. T 1-800-353-3747

A Dewion o Guragn Purzies Gaangas (ouraar 1P

PerformaiicePine.com

DRISCOPLEX® 4000 (DIPS 1/ 4100 (IPS )
HDPE PIPE DATA SHEET

DriscoPlex® 4000/31B0 Pipe meets or exceeils: DriscoPlex® 4000/4100 Pipe for:
"
ASTM F714 (4" and larger) AWWA C906 NSF/ANSI 61 Potable Waler, Raw Water, Sanitary Sewer,
ASTM D3035 (up 1o 3°) AWWA C201 NSF/ANSI 61 Reclaimed Water, Storm Drain, Treated Sewage, etc.
ASTM D3350, cell classification PE445574C Iron Pipe Size OD (IPS) ¥2" to 547,
PPI TR-4 designation PE4710 Ductile iron Pipe Size OD (DIPS) 4" to 42"
NSF/ANS! 14 - Available upon request 40’ and 50’ Joints / Sofid Black / Color Striping Available

500’ coils available in sizes through 6*

VAL PEAYTD

NORMINAL PIPE PROFPERTIES ¥ TEST METHOD

Density  gms/em® ASTM D1505 0.960 (black)
Meit Index (M)  Condition 190°C / 2.16kg ?T"'l‘:l;’t;g ASTM D1238 0.08
Hydrostatic Design Basis  73° F (23° C) psi ASTM D2837 1600
Hydrostatic Design Basis  140° F (60°C) psl ASTM D2837 1000

Color: UV Stabilizer [C] — ASTM D3350 Min 2% Carbon Black

LT TEST METHQD VALUE PEATI10

NOMINAL MATERIAL PROPERTIES 4

FIGXZI";| g:::::? i 16:1 span: depth. 0.5 in / min. psi ASTM D780 >120,000

Tensile Strength at Yield psi AST";,":::S“ >3500

O min. Type v Bar % ASTM D638 >800

Elastic Modulus psi ASTM D638 >175,000

Hardness : Shore D ASTM D2240 62

PENT hrs ASTM F1473 >500

Vicat Softening Temperature °F ASTM D1525 256

Brittleness Temperature °F ASTM D746 <-103

Thermal Expansion infin/°F ASTM D896 1.0x 10"

1. This is not a product spaciﬁcauqn and doss not guarantea or establish specific minimum or

2. Valoss obaned rom tels ofspecimens ke fom s B Ui (obs supiled. . \Wen Porfpraisnce Matters Rely on
values. p P *f‘t

Bulletin: PP101 / January 2011 © 2009 Chevron Phillips Chemical Company LP
Performance Pipe, 8 division of Chevron Phillips Chemical Company LP | S085 W. Park Bivd | Suite 500 | Plano, TX 75083 | Phone: 800-527-0662 | Fax: 972-588.7348

regardless of whether oral or written, express or implisd, allegedly arising from any usage of any irade or from any course of dealing in connection with the use of information
containad herein or the product itsell. The user expressly assumes all risk and liability, whether based in contract, lort or otherwise, in connection with the use of the information
contained herein or the product itself. Further, information conlalned herein Is given without reference to any intefleciual property issues, as well as faderal, siate or focal laws which
\may be encountered in the use thereol. Such questions should be invesligated by the user. The data sheet may change pariodically. Visit waw.Performance Pipe.com for the

mosi curren] daia sheet.
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Butt 45° Elbows

PRODUCED TO ASTM D2513 & D3261

AND AWWA C901-02 & 906-99
; Package | Box M
Butt 45 all | Bim ns | Package o * | 1APMO' Reference
Dearse Ells AxBn) |Quantity| YRIN |Quan) coa’ |IAPMO'| | 0 | “Number

DRT 20.0

rips |OR® 245x320 | 20 186 | o *MO20°L45D*
DR 11 152

— | orR7 13.0

DR7 114
DR 9 10.8 x

3PS | DR11/115 | 3.10x538 4 4 [ » = *MO30°L45D*
DR 13.5 9.0
DR 17
DRI 3.00 x 5.38 15.1
DRSS x

4" iPsS DR11/115 4 4 x? x *MO040*L45D*
DR 13.5 3.00 x 4.93 9.4

=| DR 17

— 425%7.12 20.4
DR 9 x

6'1PS | DR11/115 2 2 [ 2 x || x *MO60*L450*
DR 13.5 4.00 x6.38 13.3 x
DR 17
DR7 yar
DRSO x

8PS | bR 6.00x10.00 | 1 17.0 1 x X *MOB0*L450*
DR 135 16.3
DR 17

! . CSA and IAPMO avallable as DriscoPlex® 6500 MDPE materials ONLY.
% - CSA only DR11 is approved (not 11.5)

X - Indicates ceriification/approval for application at additional charge.

- Drawing No. CU70B257

Lee Supply Co., Inc

Charleroi, PA
1-800-353-3747
Butletin: PP 2.02 December 2006 Supersedes ail pravious publications
Page 1 of 1 © 2002-2006 Chevron Phillips Chemical Company LP
Performance Pipe , a division of PO Box 269008 Phone: 800-527-0662-
Chevron Phillips Chemical Company LP Plano, TX 75026-9066 Fax: 972-599-7348
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— T Butt 90° Elbow
i~ |, PRODUCED TO ASTM D2513 & D3261
A | : and AWWA C901-02 & C906-99
|
| .
Butt 90 Dimengions |package| P Box- = Reference
'ac - 1 \j
Degree Eils | 2EMEN | %45 i) |Quentity welaht (i Quantiy| S34" |LAPMO' | (.0 0 umber
12" CTS 0.090 wall 1.69x 1.79 10 0.4 100 *M.50*L20D*
3/4"CTS | 00%0wal | 1.72x2.94 10 08 50 *M,75"LS0D*
. 0.102 wall N
1" CTS ™ 0.125 wall | 1.69x2.94 190 0.9 50 M010*LS0D*
34" IPS DR 11 1.72x294 10 09 §0 x *M.75*.90D*
- DR S X * #1 .
1" IPS DR 11 1.72x 3.06 10 1.3 50 x MO10*L90D
DR9 2.50x3.88
11/4"IPS | BR 10 10 3.2 20 X *M1.25*L90D"
DR11 3.13x 4.50 N
112" Ps | BE2- 3.00x450 | 10 50 10— *M1.50°L90D"
DR7 10.8
DR 9 93 X " " "
= | PS5 288x5.06 | 10 75 LU e S MO20*L 80D
| DR 17 7.6
DR7
DRS 3.00x 6.00 11.7 =
3"IPS DR11/11.5 4 4 X X x *MO30*L90D*
DR 135 3.00x5.63 73 x
DR 17
DR7
DRY 3.00 x 6.00 16.2 >
-9 4" IPS DR11711.5 4 4 X X x *M040*.90D*
DR 135 3.00x6.78 6.3 X
- DR 17
DR7 42 27.2
DR 25X 8.63 268 . )
~| ©PS  prvas 2 173 2 T x [=x "MOG0°LE0D"
DR 13.5 4.00 x 8.25 16.6 x
= [ DR 17 :
DR7
DR S 265 X
" DR 11 1 X X o, %) *
8" (PSS DR 135 6.00x 11.81 . - MO80*L0D
OR17
! - CSA and JAPMO avallable as DriscoPlex® 6500 MDPE materials ONLY. Lee Su pply Co., Inc
%. CSA only DR11 is approved (not 11.5) C ﬁ l '
x - Indicates certification/approval for appropriate application at additional charge. \ dar er (H] N PA _
- Drawing No, CU70B247 for 1/2" CTS thar 1" IPS & CU70B255 for 1-1/4° IPS thru 8" 1PS 1 - 80 0_ 3 5 3_ 37 47
Bulletin: PP 2.01 December 2006 Supersedes all previous publications
Page 1. of 1 © 2003-2008 Chevron Phillips Chemical Company LP
Performance Plpe , a division of PO Box 268006 Phone: 800.527-0662

Chevron Phillips Chemical Company LP Plano, TX 75026-9066 Fax: 972-568-7348
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. www.performancepipe.com
—
N BUTT TEE
—A ! s PRODUCED TO ASTM D2513 & D3261
R and AWWA C901-02 & C906-99
b ]
Molded Dimensions ckage | Package | Box ) | EM Reference
Bu D8Mial | AxBxL Gin) | Quantity |Welght (bs)| Quantity | SS&'| AEMO'| 159~ 209 ;
1/2" CTS 0.090wall | 1.69 x2.83x5.65 10 0.6 100 x *MESO*TSTR*
34" CTS 0030 wall | 1.72 x 2.94 x 5.88 10 1.1 50 *M.75'TSTR*
N 0.102 walt | 50 . .
1" CTS 05 wal | 172 X294 x5.88 10 1.3 % MO10"TSTR
1/2* IPS DR 9.3 1.72x2.94 x 5.88 10 8 50 *M.50*TSTR*
3/4" IPS DR 11 1.72x2.94 x 5.88 10 1.2 50 x *M.75°TSTR*
" DR9 50 .
1" IPS OR11 1.72x3.06x6.12 10 1.8 50 x *MO10*TSTR*
DR9 2.50x3.90x7.80 10 4.4 10
11/4"IPS [DR10 10 x *M1.25*TSTR*
DR 11 2.75x453x9.25 10 6.2 0 =
112" 1PS g: ;‘ 3.02x462x9.24 | 10 6.6 :g XL X *M1.50°TSTR*
DR7 10 14.0 10
u DR 9 288x5.125x% 10 11.8 10 x | . o
2'IPs DR1T 10.25 10 10.0 10 x| x | = MO20°TSTR
DR 17 10 10.0 10
DR? 4 15.3 4
DRSO 3.00x6.06 x 12.13 r 149 3 "
3" IPS DR11/ 4 x? x X *MO30*TSTR*
DR13.5 [3.00x572x11.44 4 104 4 X
DR 17 4
DR 7 4 23.0 4
TR 3.00 x 6.22 x 12.44 ry 950 Y "
4" IPS DR11/ 4 21.0 4 x* X X *M0O40*TSTR*
DR13.5 |3.00x6.75x 1350 4 20.0 4 x
-~ DR17 4 19.9 4
DR7 4 1
ORS 4.25%8.63x 17.25 9 16.7 1 -5
6" IPS OR 11/ 1 x’ X X *MOBO*TSTR*
DR135 [4.06x8.31x 16.62 1 116 1 x
DR 17 1
DR7 1 376 1
DR Y 1 36.6 1 X
8" IPS DR11 6.00 x 12.09 x 1 27.5 1 x X *MOBO*TSTR*
24.18
DR 13,5 1 26.3 1 X
OR 17 ‘ ]
; - CSA and IAPMO avallable as DriscoPlex® 6500 MDPE materials ONLY.
- CSA only DR11 is approved {not 11.5)
x - Indicates cerlification/approval for application or test at additionat charge. Lee SU p p, y CO . lnC
- Drawing No. CUT0B246 for 1/2° CTS thru 1" IPS & CU70B256 for 1-1/4" IPS theu 8° IPS Ch .
arleroi, PA
Bulletin; PP 3.01 Decernber 2006 Supersedss all previous publications
Page 1 of 1 © 2003—2008 Chevron Phillips Chemical Company LP
Performancs Pipe , a division of PO Box 268008 Phone: 800-527-0662

Chevron Phillips Chemical Company LP Plano, TX 75026-9066 Fax: 972.599-7348
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FOLLOWS :
""""""""" STUDS-LOW-CA_RBON COMMERCIAL GRADE STEREL,
vee . _WITH BAREEMDS @400 - T
------ cveeeeceecann....... HEX BOLTS = GRADE 2 '
et meaeiaea——. e HEX NUTS = GRADE 2 -
L PRI e FLAT WASHERS = GRADE 2
LOCR WASHERS = GRADE 2 memse-
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CHARLEROI, PA 15022
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Neoprene Blended Sheet
Style 10 Smooth Finish

BILTRITE:

WE. Per
Durometer
Thickness Hardness Lin.
Width  Shote Foot
Style  Inches Inches A x5 Tensile Elongation Temperature 36" Finish  Specifications
ASTM D-~2000
. SAE 3200, 1BC
10 Mt 308 a0 800 350 e 1825 Smooth 408Z1*
MIL R-3065, SC
40821%
. ASTM D~2000
] SAE 1200, 18C
w16t A 50 800 300 R 48-26  Smooth 508
MIL R-3065, SC
508
Y 3"’2 s e ASTM D-2000
. SAE 1200, 1BC
10 _ 8 60 900: 300 e 1827 Smooth 609
e MIL R-3065, SC
1} o~ 72 609
ASTM D-2000
SAE 3200, 18C
o Vgt ses 70 1000 200 e  1/8-27  Smaoth 710
ML R-3065, SC
) 710
ASTM D-2000
) SAE 1-200, 1BC
10 V16 thru o 80 1000 106 T 4829  smooth 810
MIL R-3065, SC
810
* Z1 Blongation 350%
"
LEE SUPPLY CO, INC.
P O, BOX #35

CHARLERO, PA 16022



Revised; 07/29/05

IPEX /FRIATEC Coupli ngs T.P. McCarthy

Types, Sizes, & Ratings:

1. %"CTS - 20”7 IPS couplings: 145 psig Gas and 232 psig Water (SDR-11)
2. 22”7 IPS coupling: 130 psig Water (SDR-17)

3. 24”7 IPS coupling: 150 psig Water (SDR-13.5)

4. 28" IPS coupling: 130 psig Water (SDR-17)

5

. 4" DIP coupling: 180 psig Water (SDR-13.5)
6” — 16" DIP couplings: 145 psig Gas & 232 psig Water (SRD-11)
7. 18” & 20" DiP couplings: 150 psig Water (SDR-13.5)

o

8. LOW PRESSURE “Thin-wall" Coupling: 8,10,12,15,and 16”. (SDR-11-32)
Designed for Low Pressure Water and Gravity Sewer applications up to 80 psig Water.
The LOW PRESSURE coupling line is not rated for use on gas sysfems.)

Advantages of IPEX / FRIATEC Couplings

1. Fully Compatible with ALL HDPE and MDPE piping, SDR ¢ through 17.6
(Melt Index’s 003 — 050)

2. Exposed heating element provides simultanaous transfer of heat energy to the pipe and
fitting for maximum fusion efficiency. The fitting body remains cool and strong and fusion
and cooling times are reduced.

3. Wide fusjon zones and Engineered cold zones on @ach fitting to contain and optimize

meit flow and fusion pressures.

4. Heavy coupling walls with long pipe insertion depths for exceptional strength and
alignment. (Coupling walls up to 30% thicker than SDR 11)

5. No Alignment Clamps Required During Instaliation.

6. REFUSIBLE: ALL IPEX /FRIATEC fittings may be REFUSED up to three times,
7. Bar Code Technology for easy error free installation of any bar coded fittings.

IPEX / FRIATEC “TEAM” GOALS

Provide the Highest quaiity fittings at competitive prices.

¢ Provide continuous customer Support, in the form of regular customer visits,
training and qualification of customer personnel in the proper instaliation and
operation of IPEX / FRIATEC equipment and fittings.

¢ Provide prompt and accurate filling and shipment of customer orders.

* Customer Technical Support VIA telephone from IPEX Engineering & Technical
Staff.

Lee Supply GO, T
Charleroi, PA
1-800-353-3747
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A 1/2° CTS through 28" IPS cont’d

1!2%‘ = ﬁ" aﬂ N 28.

 Nominal Pipe Product
S SGR. Code

pae Peaduct

Codde

1.047

1.059 | 1.575 | 2,168
117 328024.[ 1311

326033 | 1902 | 1.917 | -4,480 | 3,130 | 3,588 1:5700.0%9 | 1,060
128028 | 2.374 | 2.390 | 3,142 |3.657 | 4.44% | 2.205 |0.079 |1 208
128029.|:3:49 | 3.5167 .60 | 4.980 [ 5.472| 2737 [0.079 a7
128030 | 4.492 [ 4.526 | 5.827 |6.173 | 6.260 |3.110]0.079 ' 1689
128032 | 6,630 | 6.634 | 8,543 £.740| 7.992 13,97 [0.079 2.208
Btweenw | 11 1128060 | 8626 | 8665 | 10029 - | 0.048 [a72a] - 2.953
| 128023 | 8.626 | 8.665 [11.022 9.448 |4.720 - [2953
aiBu|siys| - |d1de.
11.219]5.610| - [2679
1a1r(s5ps| - - |4800
128063 [15.969(16.008|19.665| - [12.5086.299] - |3748!
19.961(20.016| 24,8 173[7.088| -

k28062 112.748|12.787 | 18,746 »
31 ¥26084 (1307612400627, 706 |- s

Tinesen @

0241511 | 1325 | 156 | 2460 faionn {1408 0,979 | 0757 | 0391 |-
128025 | 1.654 | 1679 | 2.244  2.835| 3.346 |1.524|0.97910.945 ; 0.39

FRIATEC Safuty Fittings con be fused to alt PE plpes SOR range 9.33 through 17,6,

* Pipe can be moved after indicated cooling time thandiing)
"¢ Pipe can be pressurized after indicated cooling time (pressure <30 psi)
" Pipe can be pressurized after indicated cooling time (pressure >99 psi)
+ FH) 200 psi, Short Designation: MEL..00
» NSF approved

s
i

54
100:
151
440
540"

554 easide |

I3°F T/

D508/10
.. 05i0BiAG -
10/15/25
10015728
10N5/25
1om0/0
10/30/40
20060775
20/0/75.
280775

Sovessie | :3omsA00:

550 ea side
560 ea sde’

8701730 ea side
[oronroease | Wb
8707720 easide | 459512

37510
ATSAD.,
43457120

IPEX
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Specifications

1/2" - 6"

PVC & CPVC Socket, Threaded
and Flanged [ANSI)

PP & PVDF: IPS and Metric [DIN)
Socket, Threaded, Butt and
Flanged [ANS!)

Bodies: PVC, CRVC, PP and PVDF
Seats: PTFE backed with EPDM or FIMW
Seals: EPDM ar FIKM or AFLAG?:

bizes 1/2"-4" PVC/EPDM/FKM Models
51 CL. tified

Stcmdcu'd 1 Features (Sizes 1,/2" - 6“)

Pressure rated up to 230 psi (PVC, CPVC, PVDF}
* Double O-ring seals on stem for added protection Parts List CSizes 1/ 2" - 2

* Full bore, sizes 1/2" - PARTS

*  Full vacuum rated, all sizes NO. | DESCRIPTION |PCS MATERIAL

* Bilocks in two directions, upstream and downstream, 1 Body 1 PVC, CPVC, PP, PVDF
leaving full pressure on the opposite end of the vaive 2 Ball 1 PVC, CPVC, PP, PVDF

* Integrally molded ISO mounting pad for both manual 3 Carrier 1 PVC, CPVC, PP, PVDF
and actuated operations 4 | End Connector | 2 PVC, CPVC, PP, PVDF

» lntegr-al:y nf‘r;oldgd base pad to mount valves securely 3 Union Nut 2 PVC, GPVC, PP, PVDF
ar panel mountin : — =

* PTFE seats with eg:astomeric backing cushions ensure 2 Stam . PVC. GPVC, PP, PVDF _
bubble-tight shut-off and a low fixed torque, while at 7 Seat | 2 ,_\ PTFE
the same time compensating for wear 8 | _ORing(a) | 2 EPDM) FikM, Others

¢ True Union dasign for easier installation or repairs S | O-Ring(B) 1 EFDM,|FKM, Others
without expanding the pipe system 10 | O-Ring (C) 2 | | EPDM,[FKM, Others

* Built-in spanner wrench on the handle for valve 1 O-Ring (D) 1 EPDM,|FKM, Others
disassemnbly and assembly 12 O-Ring () 1 EPDM/FKM, Others

* Two sets of end connectors {socket and threaded] 13 | StopRing* | 2 " PVDF
included with all PVC and CPVC valives in sizes 14 Handle 1 ABS
1/2"-2 4a | Ring" 2 304 Stainless Steel

* CPVC threaded end connectors on sizes " Used for Rangad and

1/2" - 1" come with stainiess steel reinforcing rings  **Used for CPVC body, thresded end, 1,/2"-1°

* New PTFE Seat design - Facilitates sasier field 525 ' ]
maintenance if required

* Tapered Oring groove - Helps to Keep the end
connector G-rings on the valve body during installation

* Body Flats - Flats have been added to sither side of
the vaive bady where a wrench can be applied to
prevent the valve body from turning when the Unicn
Nuts are tightened

Options
Pneumatic and electric actuators & accessories
¢ Stem extensions
* 2" square operating nut or “T" nut
* Locking and/or spring return handies
* Limit switches
¢ Vented ball

n ASAHI/AMERICA

Rev.F 8-11




Type 21/21A

Ball Valves

SOCKET END ————
_— -
FLANGED END
A \ |
6 7 e
f’f“ = 2 3 :
' =
% SN
CEJ'J 11 L g
X 1 ] — L y
\— ————THREADED END——
| &)
G
- g ," -E -
T — 2 o
/ L C)
G)/z DO@REEB@® k g
t \ SPIGOTEND
- i b 4
2-652 Depth Ss .
— i D
é\; I
v t
FanY
> -t | i
Dimensions (Sizes 1/2" - 2™
e~
¢~ FLANGED SOCKET
NOMINAL
. CPV PP, PVD PP, PV
Qu7E ANSI CLASS 150 PVC, CPVC PVDF (DIN) PVDF (iPS)
ASTM SCH 80 DIN 16962
INCHES | My D C n h L t d1 d2 [ L dh d2 / L d1 ! L
/21151059 /3501238 | 4 |0.62 5.63 047 0.848/0.836(0.875] 4.45 |0.768]0.760| 0.57 | 3.90 | 0.83 | 0.87 | 4.45
41201079388 |275| 4 |062]6.77 |0.551.058(1.046[1.000] 5.08 |0.965[0.957] 0.63 | 4.49 | 1.03 | 1.00 | 5.08
1,25/098/425/312| 4 |062|7.36)0.55(1.325/1.310(1.125| 5.75 |1.240(1.232| 0.71 | 4.84 | 1.30 | 1.13 | 5.75
11/4] 32 |11.26 | 462|350 | 4 |062|7.48 |0.63 1.670/1.655[1.250 6.46 [1.553[1.543] 0.81 | 5.47 | 1.65 | 1.25 | 6.45
112/ 40 | 1.57 500 |3.88| 4 |0.62|8.35)0.63[1.972/1.894]1.375' 7.24 |1.947(1.937] 0.93 | 5.83 | 1.89 | 1.37 | 7.24
2 |50[201[600]475| 4 |0.75|9.210.63 [2.387|2.368[1.500] 8.23 [2.461|2.445] 1.08 | 6.93 | 2.36 | 1.50 | 8.23
THREADED SPIGOT (BUTT END)
NOMINAL
e PP,PVDF
DIN 3442 | PP |PVOF
INCHES | mum d1 [A L D1 H H A d1 1 t t L 51 S2 | S3
12 | 15 1/2-14 NPT 0.58 | 4.02 | 1.89 | 2.03 | 1.14 | 3.62 |0.787)0.728/0.098(0.0754.882[ 0.75 | 0.29 | 0.43
34 | 20 3/4-14 NPT 0.67 | 472 | 2.36 | 2.34 | 1.38 | 3.94 [0.984(0.866|0.106(0.075[5.670] 0.75 | 0.29 | 0.43
1|25 1-11 1/2 NPT 0.79 | 5.16 | 2.76 | 2.68 | 1.54 | 4.33 [1.260|0.886/0.118(0.004(6.063] 0.75 | 0.29 | 0.43
11/4] 32 11/4-11 1/2 NPT 0.87 | 5.91 | 3.23 | 3.17 | 1.85 | 4.76 |1.575[1.024]0.146/0.094[6.850| 1.18 | 0.35 | 0.59
11/2| 40 11/2-11 1/2 NPT 0.98 | 6.42 | 3.94 | 3.50 | 2.17 | 5.16 |1.969/1.260(0,181]0.118(7.638| 1.18 | 0.35 | 0.59
2 |50 2-11 172 NPT 110 | 7.76 | 4.96 | 4.04 | 2.60 | 6.26 |2.480(1.417(0.228(0.118]8.819| 1.18 | 0.35 | 0.59

35 Green Street, P.O, Box 653, Malden, MA 02148 « Tet: 800-343-3618 » 781-321
Register at our interactive web site for on line ordering, product availability,

-5409 « Fax: 800-426-7058 « E-mail: asahi@asahi-america.com

order tracking. and many usefuf features: www.asahi-america.com B ‘




Type 21/21A

Ball Valves

PARTS [DIFFERENT NUMBERS FROM 1/2" - 27) /—‘SOCKET ENH
NO._ | DESCRIPTION |PCS. MATERIAL
10 | Cushion | 2 EPDM, FKM, Others
FLANGED END 15 Screw 1 304 Stainless Steel \ b
NOTE: Quantity on Nos. 3 and 9 (ses p. &) is 2. 713 ®
A .
_O
[—'—11 I —
G i /
N L,
[ ] @ )
X THREADED END—_
- 3 2
[ &)
% 38 !
u
L-
| T N §
j o
-r ’ -
\ ——SPIGOT END——
’ ! e 2 t n-eh
L ]
,‘ ’ f\}" 72
j “w ]
L/
S £
! el \___© J r
Dimensions (Sizes E:LQ"\—4") FOR 6" SIZE CONSULT FACTORY
( FLANGED SOCKET
NOMINAL ——t :
PVC, CPV PP, PVDF (DIN PP, PVD
SIZE ANSI CLASS 150 ' St (ON) FPs)
ASTM 5CH 80 DIN 16862
wresjom | d | D [ ¢ | n Lt [ | 2| e |l ] vlal] |
21/2| 65 |256 | 7 | 55 | 4 |0.75]10.2 |0.71 [2.889|2.868| 1.75 | 9.45 |2.923(2.911| 1.22 | 8.15 | 2.88 |1.752| 9.45
3 /80307) 75| 6 | 4 |0.75(11.97| 0.71 [3.516(3.492]1.875] 11.1 3.512|3.498] 1.4 9.88 | 3.48 [1.874] 11.1
4 1100]394] 8 |75 | 8 [0.75]1465/0.71[4.518[4491] 2 [ 139 [4.203(4.278] 1.63 | 12.2 | 4.48 |2.252|14.37
THREADED SPIGOT (BUTT END)
NOMINAL
SIZE ~ PP.PVDF
DIN'3442 | PP |PVDF
INCHES | mm d1 3 d3 | D H H1 A d1 L t t L el ez S
212/ 65 | 212-8NPT | 1.26|8.46 | 2.28 | 5.24 | 4.98 | 2.83 | 7.87 [2.953(1.496(0.272|0.142| 9,72 | 0.35 | 0.24 | 189
3 |80 3-8NPT_ [1.38[10.39) 2.70 | 5.98 | 551 | 3.35 | 9.45 |3.543(1.496|0.323]0.169|11.61] 0.43 | 0.28 | 2.47
4 100 4-8NPT 1177 [14.17| 3.54 [ 8.27 | 7.01 | 4.33 [11.81]4.331/1.752]0.394(0.209|12.72| 0.43 | 0.31 | 2.56
ASAHI/AMERICA

Rev. F 8-11



Type 21 /21A Ball Valves

Pressure vs. Temperature (PS1, WATER, NON-SHOCK)

NOMINAL | PVC CPVC PP PVODF
Size OF |7V FI106 FI12T F|30 F W FI06F|12Y F]U4Y F[176 F| 5 F |86 F 12T F]14T F| S F TV F 106 FAT F176 F
wenes| om | JOF 105 F1206 FI14OF| 70 F 105 F|120° F{40 F (175 F|195 F|85 F 120 F[140 F175 FI0 F 05 F|140 F175 Fl210 F
2.2/ 15-50 | 230 | 170 | 150 | 30 230 (170 [ 150 | 120 | 75 S5 |150/110 ] 80 | 55 [ 230 | 185 | 150 | 115 | 85
22| 65 230 {170 | 150 | NA 230 [ 170|150 [ 120 | 75 S5 [150] 95 | 70 | 40 | 230 [ 185 | 150 | 115 | 85
3 80 230 | 170 | 150 [ NA 1230 [170 [ 150 | 85 | 55 | 4D 150 95 | 70 | 40 | 230|185 [ 150 [ 100 70
4-5 [100-150] 150 | 150 | 150 [ NA 150 | 150 | 150 | 85 , 55 | 40 [150] 95 ; 70 | 40 | 150 | 150 150 | 100 70
Sample Specification Coaution

All TYPE 21/21A Ball Valves, sizes 1/2" to 4", shall
be of true union design with two-way blocking
capability. All O-rings shall be EPDOM or FKM with
PTFE seats. PTFE seats shall have elastomeric
backing cushion of the same material as the valve
seals. Stem shall have double O-rings and be of
blowout-proof design. The vaive handle shall doubie
8s carrier removal and/ or tightening tool. ISO
mounting pad shall be integrally molded to valve
body for actuation. PVC conforming to ASTM
D1784 Cell Classification 12454-A, CPVG
conforming to ASTM 01784 Cell Classification
23567-A, PP Conforming to ASTM D4101 Cell
Classification PP0210B67272 and PVDF
conforming to ASTM D3222 Cell Classification Type il
The ball vaives, except PP, shall have a pressure
rating of 230 psi for sizes 1,/2" to 3" and 150 psi
for 4" (150 psi for PP, all sizes) at 70 ° F. Type 21
Ball Valves must carry a two-year guarsntee, as
manufactured by Asahi/America, Inc.

Cv Values Weight (POUNDS)
S|, | sooker [ oo
INCHES | MM INCHES | i) THREADED:

2|15 | 1a w15 | o044 | 110
wm|20] 29 | || 20 o066 | 154
15| @ 1 ]25] 110 2.70
1w 32| 72 | [l sz | 154 330 |
112 40 | 156 11/2) 40 | 264 440
2 (5! 190 2 [50 | 440 815
212 65 | 365 | [212] 65 | 647 8.80

3 (80| a0 3|8 | 970 13.00

4 [100| 680 4 |100| 2400 | 2667
Caution

* Never remove valve from pipeline under pressure.

* Aiways wear protective gloves and goggles.

* Watch out for trapped fluid in valve. it is safe to
| _ close valve before remaving it from the pipeline.

35 Green Street, P.0. Box 653, Malden, MA 02148 » Tel; 00-343-3618 » 781-321-5409 - Fax: 800-426-7058 « E-mait asahi®@asahi-america.com
Ragister at our interactive web site for on line ordering, product availability, order tracking, and many useful features; www.asahl-america.com

* Do not use ball valves where media has
suspended particles. Use the following valves:
Butterfly Valves - PVDF disc is most abrasion
resistant and make sure of chemical compatibility.
Diaphragm Valves - Elastomeric diaphregm is
designed for handling suspended particies.
Volatile fluids such as sodium hypochlorite (NaCIQ)
and hydrogen peraxide (H,0,) could be trapped
and gasified within the valve. We can provide you
with & Type 21 ball valve with a vented bailto
relieve pressure build-up inside the valve.

Troubleshooting
What if the fluid still flows when valve is closed?

1. Carrier is not properly tightened. Tighten it.

2. PTFE seat is damaged or worn. Replace
seat.

3. Foreign material is caught between ball and
PTFE seat. Remove material and clean.

4. Ball is damaged or worn. Change ball.

What if fluid leaks outside of valve?

1. Union nut not properly tightened. Retighten.

2. Carrier is not properly tightened. Thread it in
firmily.

3. Carrier or face O-ring is damaged, worn, or
missing. Replace O-ring.

What if handle does not rotate smoothly?

1. Foreign material has formed on the ball or
seat. Clean hath.

2. Internal part(s) chemically attacked or
swollen. Refer to Asahi/America Chemical
Resistance Chart for compatibility, Replace
part(s) as required.

3. Carrier overightened. Retighten properly.

What if handle rotates too freely?

1. Stem is damaged. Replace stem.

2. Handle is not engaged with stem.
Disassemble and reengage. Inspect.

3. Engaging part of stem and/or ball is
damaged. Change stem and/or ball.




Stendard Features (Sizes 1-1/2" - 14")

* Straightthrough flow with minimal pressure
drop

* Unique sliding cylindrical plug design provides

larger seating area than conventional gate

valves !

* Made of durable, corrosion resistant plastic
* No metal to media contact anywhere in valve
+ Clean-out [drain) plug in bottom area of valve

body

* Rated for full vacuum service

* Light weight for easier and economical
installation

* Positive bubble-tight shut-off

* \Visual position indicator

Options

* 2" square operating nut

* Stem extensions

* Locking handles

* Electric actuation, up to 3"
* FKM seals

Lee Supply Co., Inc
Charleroi, PA
1-800-353-3747

Caution

¢ Never remove valve from pipeline under
pressure.

* Always wear protective gloves and goggles.

35 Green Street, PO, Box 653, Melden, MA 02148 » Tel: B00-343-3618 » 781-321-5400 » Fax: 800
Register at our interactive web site for on line ordering, product availability, order tracking,

Specificcitions

Sizes:
Body:
Mcdels:

Hig

Types/Sizes:

Seals:

1-1/72" - 44"
impact PVC
lenged [ANSH

P Type: PP,
EPDM, FKM([Optional)

1-1,/2" - 14"

Sizes 1 1/2" - 14" FVC/PR/EPDM/FKM
NSFE-B1 Certified

Type P Pants (Sizes 1-1/2" - 6)

| ~_ PBARTS
NO. | DESCRIPTION _|PCS. MATERIAL
L1 _Body 1 HI-PVC
2 | GaePng | 1 | PP
3| oem 1] Hi-PVC
4 Bomettd | 1 | HPVC .
| 5 | Bommet® | 1 . WP
| 6 | ThustBeang 1 Set PP B
_r 7 Bolt, Nut, Washer - | Stainless Steel 304
B Hand Wheel 1 PP
9 | indicating Cover | 1 PC_
10 | Indicating Ema 1 PVC
n  Guide Pin 1 | Stainless Steel 304
12 | Guide Pin Holder | 1 | PVC
I Sk e R S
14 O-Ring (A) R EPDM
15 | wesher | 1 PVC
16 N 1 . Stainless Steel 304
177 ORing(B) 1 | /eromlFkm”
18 O-Ring (C) 2 | [ Erom)Fkwm
23 Sheet Gasket 1 1 \_EPDMJFKM
24 Plug 1 PVC

-426-7058 » E-mait: asahi®asahi-america.com gn
and many useful features: www.asahi-america.com




Type P | Gate Valves

o - H_ge ’
. Sizes 1-1/2" -6 oA
12 16 |
14 15
o G g oNyraw
Tl (o 9
6 — . 4
x| } | = 18 |
: YN NE - 3
17 N = ;
1 gD 1 l
2 |
= = l-_\;_ I.l ! T A, -
— 5" ————
[ N
3 | +
31 — —+-—-—- 1= F | L.
g | T
- \ =1 - —_ I_ N
| S o g 51 8 e [ .
N
ot = a9
n-ph L 7 = =
@ \_ " P,
Troubleshooting
What if fluid still flows when fully closed? 2. Engaging part of stem and/or plug damaged
1. Body or plug is worn or damaged. Replace. or braken. Need to replace stem and/ar plug.
3. Foreign material caught at the bottom of 1. Bolts are not tightened properly. Tighten
body. Needs cleaning. diagonally and evenly.
What if handle does not engage with stem? 2. G-ring between body and bonnet damaged or
1. Stem damaged or broken. Change stem. worn. Change O-ing. Inc
Dimensions (Sizes 1-1/2" - 6") Lee Supply po"
NOMINAL ; Charleroi, PA
o ANS! CLASS 150 1-800-353-3747
P d ld1 1D 1Cinfh | L Jt D1, A |:|H |[H|H |Pressure vs. Temp.
11/2) 40 |1.57| - |5.00/388) 4 |0.62)6.50 |0.87|4.72|4.72 |1.934.21 | 5.20 [ 9.41 | (pS] WATER, NON-SHOCK)
2 150|197 - |6.00[4.75| 4 |0.75)7.01 [0.91[5.12|5.12 [2.36] 5.28 | 5.35 [ 10.63 NOMINAL
21/2| 65 [2.56] - |7.00/550| 4 |0.75|7.48 [0.94|6.10{ 6.10 |2.95| 5.98 | 5.91 [11.80 SIZE 30° F
3 180j295| - 17.50/6.00) 4 [0.75)|7.99 |0.98|6.69 | 6.69 [3.35 6.69 | 6.10 [12.79| [ nows o 120" F
4 [100(3.94) - ]9.00|7.50] 8 |0.75|9.02 [1.06|7.68 | 7.68 |4.33) 8.15 | 6.42 [14.57|[ 1128 | 40-200 150
5 |125]4.92/4.33]10.00/8.50| B |0.88 [10.24|1.06|9.25 | 9.25 [4.61| 8.94 | 7.09 [16.03 10 250 110
6 |150[5.9|5.12[11.00/9.50; 8 |0.88[10.51|1.06 [10.63|10.63]5.43/10.35] 7.17 [17.52| [ 712.74 | 200-350 75
ASAHI/AMERICA

0

Rev. F8-17



Gate Valves

Type P Parts (Sizes 8" -~ 14") Sizes: 8" - 14"
. . = PARTS _ 1
NO. | DESCRIPTION [ PCS. MATERIAL % _ oA
T Body T mevC <]
L 2 Gate{Plug) | 1 | Bl
3 . Sem - 1 _H-PVC
| 4 . Bomnet(p) ) _ HLPVC 2
4a y  Bush AT e — = :
4b | Knock Pin in (A) T T PP i SR
8T momer® 1 1w || 5
| Sa | Bush (B) O - idid Jd s
| 56 Knock Pin (B) M; 1 PP £ .
6__.__ Thrust Bearing 1Set High Carbon Chfomuum /
| 7 Bolt.Nut,Washer | - ! Stainless Steel 304 | | L-ty¥ —1E
8 HandWheel | 1 T PP °d '
5 ndcatingCover | 1 " BC | :
10 ) IndicatngRing 1 =~ PVC o zan
11 | Guide Pin 1 Stainless Steel 304
12 . Guide Pin Holder A P
13 1 Gasket 71  EPDM Cv
14 O-Ring (A) 1 EPDM Values Weight ounps)
15 | Washer 11 PVC NOMINAL NOMINAL
16 Nut [ 1 Stainless Steel 304 | |  SWE Cv Sier FLANGED
17 | Screw |1 Stainless Steel 304 meses | mm wewes | men
.__}g._. | _.,_g :;nag < ; ] |12 | 40 130 142 40 7.50
LS ng S & et ) 180 | 2 150 | 1020
26"~ O-Ring O] T 2 | 50 180 2 | 50 | 1020
21 | _O'R'_QS'_{E) : i EPDM - _‘ 21/2 | 65 415 i '_g 12| 65 13.00
22 . ORng® T 1 EPGM FKM b3 | 80 470 3 | B0 | 1660
23 SheetGasket , 1 EPDM, FKM 4 | 100 690 4 | 100 22.00
| 24 Plug _ i pvC ; 5 | 125 1000 5 | 125 29.00
l 1a BOdy Metal 'nseﬂs - Copper A“Oy‘ i - G- 150 T 1400 - 6 150 42.00
e Fond B szes: A insorts 0 size Binors 8 | 200 | 2900 8 ;200 | 6850
10 | 250 3700 10 | 250 95.00
Sample Specification 12 | 300 | 5200 12 | 300 | 150.00
All Gate Valves shall be constructed of High Impact 14 | 350 7000 14 | 350 188.00

PVC and have no metalto-media contact. The gate
shall be a tapered cylindrical plug design PVC shalt
conform to ASTM D1784 Cell Classification 12454-
A, & PP to ASTM D4101 Cell

Classification PPO210B67272. Valves shall have a
pressure rating of 150 psi at 70 degrees F sizes 1-1 /2"

75 psi at 70 degrees F sizes 12" and 14

' The valve

shall have a non-rising stern, come standard with
sealed position indicator; clean-out plug and EPDM
or FKM seals as manufactured by Asahi/America

1] H R Wl
through 8", 110 psi at 70 degrees F size 10", and Inc. Lee Supp!y CO., Inc
Dimensions (Sizes: 8" - 14") Charleroi, PA
NOMINAL - ANSI CLASS 150 1-800-353-3747
SIZE —
mores | mm | g di D C n | h nl - M L t | D1 | A | ¢t | H | H | H
8 [200 | 7.72 | 661 | 1350 | 11.75 | 6 | 0.88 |2~ 34 uUNC| 11.50 | 1.10 [12.20|12.20] 7.00 | 9.45 [13.27 |22.72
~——> 10 | 250 | 9.72 | 8.27 | 16.00 | 14.25 | 12 | 0.98 - 14.96 | 1.18 {14.17[14.17 | 8.90 | 10.63 | 16.54 |27.17
12 | 300 | 11.73 | 10.04 | 19.00 | 17.00 | 10 | 0.98 [2- 7/8 UNC| 15.75 | 1.22 [16.14 | 16,14 | 10.75 | 12.60 [ 18.90 | 31.50
14 | 350 | 13.70 | 11.69 | 21.00 | 18.75 | 8 | 1.14 | 4~ 1 UNC | 16.93 | 1.26 [17.32|17.91 [12.56 | 12.20 | 23.62 | 35.83

35 Green Street, R.O. Box 653, Matden, MA 02148 - Tel: 800-343-3618 « 781-321-5400 = Fax: 800-426-7058 « E-mail: asahi®asshi-america.com
Register at our interactive web site for on fine ordering, product availability, order tracking, and many useful features: www.asahi-amarica.com
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1.0 GENERAL

The AERGRID™/AERSPARGE™ Aeration System has been designed to be installed into
one Leachate tank at Lorain County landfill, Oberlin, Oh. The system consists of four
laterals two headers and one drop pipe with supports. All of the components will be
installed at the elevation shown on the drawings.

Complete drawings are included to show the layout of the system and details of the
components.



2.0 DESCRIPTION OF MATERIALS AND SERVICES

The AERGRID™/AERSPARGE™ Full Floor Coverage High Efficiency Coarse Bubble
Aeration System is a custom designed full floor coarse bubble sparger aeration system
consisting of a header system and HDPE air distribution piping with supports and
hardware. The in-basin AERGRID™ air laterals consist of HDPE pipe with supports and
an anchorage system consisting of a weld plate and yoke pipe supports. Orifices,
equally spaced will distribute the air.

21 AR DISTRIBUTION PiPING, AERGRID™ AIR LATERALS AND HEADER PIPES
2.1.1 The submerged air distribution pipe is 4-in. diameter, ultra violet stabilized,
high density polyethylene (HDPE) pipe with a minimum thickness rating
conforming to DR-11 (ASTM 2239-67).

2.1.2 The resin is high density polyethylene ASTM D3350, cell classification
PE445574C with the following properties:

density 0.960 g/cm?3
melt index* 0.08 g/10 min.
tensile strength 3,550 psi
elongation >800 percent
modulus of elasticity 175,000 psi
flexural modulus 120,000 psi

*Melt index is the value reflecting flow rate of material during molding or
extruding.

2.1.3 The AERGRID™ |aterals are fused to the elbow at the bottom of the drop
pipe.

2.1.4 The air distribution pipe is installed through the HDPE yoke. Air
distribution pipe orifices are located such that the air exiting the orifices is
in a downward vertical position during operating.

2.1.5 All flanges are 304ss and the hardware is 316ss. No gaskets are required
where polyethylene pipe is involved.

2.2 AERGRID™ SUPPORTS

2.2.1 The AERGRID™ support consists of HDPE yoke pipe support, 316ss "Tee"
rod, two 316ss threaded plates, one 5/8-in 316ss nut, one 304ss bent plate,
one combination weld plate, one HDPE wear plate, four 3/8-in 316ss nuts,
two 3/8-in 316ss flat washers.

2.2.2 The resin for manufacturing the yoke is high density polyethylene with the
following properties:

density 0.95 g/cm3
melt index 10 HLMI (Condition F)
tensile strength 3,800 psi



2.3
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elongation >600 percent
flexural modulus 175,000 psi

2.2.3 Gear clamps, metal pipe clamps, plastic ties, or other types of rigid clamps
are not allowed as AERGRID™ supports.

2.2.4 AERGRID™ pipe supports permit thermal expansion and contraction of the
air distribution pipe during operation.

2.2.5 Smooth surfaces exist wherever polyethylene piping comes into contact
with the anchor assembly in order to ensure a non-abrasive contact.

2.2.7 All yoke pipe support assemblies are checked or tested for:
a. Dimensional conformation to Drawings.
b.  Proof tested to withstand a minimum 2,000 pound tensile force to
verify integrity of the assembly.
c. Destructive testing is performed on one assembly in fifty (50) to verify
its ultimate strength.

STAINLESS STEEL DROP PIPE

2.3.1 The drop pipe is 6-in 304 stainless steel shipped in two sections and
includes the hardware and gasket to bolt the two sections together. The
hardware for bolting the HDPE drop pipe is included and is 316ss also.

HEADER AND DROP PIPE SUPPORTS

2.4.1 The AERGRID™ header and drop pipe supports consist of a stand with two

straps, hardware and anchor bolts as shown on the drawings. The
hardware is 316ss and all other metal is 304ss.



3.1

3.2

3.0 INSTALLATION PROCEDURE

AERGRID Layout - Determine the centerline of all of the drop pipes and
laterals. Locate the centerline of the supports along the laterals. Drill the
anchor bolt holes and install the bolts.

AERGRID™ Yoke Supports and Laterals - The AERGRID supports and
laterals must be assembled and installed at the same time. The installing
contractor must determine the most efficient method of combined
assembly. Our preferred method is to weld the laterals to the header pipe
as a first step using Performance Pipe Bulletin 108 for reference. Make
sure all orifices are positioned on the bottom of the pipe +/- 5 degrees of
the centerline.

Next pre-assemble the yokes and hardware then slide the yokes over the
4-in HDPE AERGRID Laterals. After the yokes are on the pipe adjust the
elevation by raising or lowering the bottom threaded plate and turning the
"Tee" rod until the threaded plate is touching the bottom of the yoke. Keep
the "Tee" rod properly aligned and tighten the thread plate against the
bottom of the yoke using the turn of the nut method. Tighten the 5/8-in nut
against the threaded plate.

At this point the support should hold the pipe at the proper elevation.
Place the bent plate of the support over the anchor bolts. Coat all of the
threaded parts with anti seize compound and place one washer and one
nut on each stud. Torque to 20-Ibs.ft.. Place the second nut on the stud
and lock against the first nut.

Photo 1. Assembled Yoke. shows the correct instaliation of hardware. All
yokes should face the same direction.

Photo 1.0 Assembled Yoke



3.3

3.4

3.5

Drop Pipe and Supports - Install the drop pipe supports at a location
closest to the dimensions shown on the drawings by bolting to the tank
wall. After the wall supports are installed, position the drop pipe and bolt to
the floor with 3/4-in 316ss anchor bolts included. Make certain the drop
pipe is vertical and at the proper rotation.

Header Pipe and Supports — Install the header pipe supports at the
location shown on the drawings by bolting to the tank floor. After the
supports are installed, position the header pipes on the lower straps and
bolt the sections to the drop pipe with 5/8-in bolts included. Level the
headers to the proper elevation and install the top strap. Lock the bottom
double nuts together and tighten the top strap first nut snug plus one half
turn. Lock the top double nuts together at 45-ft.Ibs. Make sure the anchor
bolts are torqued to 20-ft.Ibs.

AERGRID™ System Inspection - Upon completion of installation pick up
all debris. Inspect every nut, bolt and washer for correct torque and make
certain all items are installed. Inspect all welds and repair any that are
defective in appearance. Use the Performance Pipe Bulletin 108 for weld
procedures and inspections.
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43

44

4.5

4.6

4.0 BiLL OF MATERIALS

AERGRID Supports

4-in HDPE yoke

Bent Plate, 304ss

6-in Tee Rod, 316ss

5/8-in Nut, 316ss

Y x 1-1/2-in Threaded Plates, 316ss
3/8-in Expansion Anchor Bolts, 316ss
38/-in Nuts, 316ss

3/8-in Flat Washers, 316ss

AERGRID Laterals
4-in HDPE DR 11.0 Pipes, Factory Fabricated (A-D)
Drop Pipe Supports

6-in Pipe Stand, 340ss
6-in Pipe Straps, 304ss
5/8-in Nuts, 316ss

Drop Pipes

6-in 304ss Schedule 10 Pipe, 25'-15/16" Long
6-in 304ss Schedule 10 Pipe with Elbow, Tee, Reducers,
and Flanges, 25'- 15/16" Long
Hardware Kit for 6-in Flange:
3/4 x 2-1/2-in Hex Head Cap Screw, 316ss
3/4-in 316ss Nuts
Hardware Kit for HDPE Connection:
5/8 x 2-1/2 Hex Head Cap Screw, 316ss
5/8-in Nuts, 316ss

Header Pipe Supports

4-in Pipe Stand, 340ss

4-in Pipe Straps, 304ss

1/2-in Nuts, 316ss

3/8-in Expansion Anchor Bolts, 316ss
38/-in Nuts, 316ss

3/8-in Flat Washers, 316ss

Header Pipe

4-in HDPE DR 11.0 Pipes, Factory Fabricated with fittings
and 304ss flanges

16
16
16
16
32
32
64
32

16
16

12
48
12
24
12



5.0 OPERATION AND MAINTENANCE

On a periodic basis, minimum monthly, check the surface pattern of the basin for uniform
distribution of bubbles. If the pattern is not uniform contact AERTEC for instructions.

There is no routine maintenance because there are no moving parts.

6.0 WARRANTY

Aeration Technologies warrantees all components of the system supplied by AERTEC to
be free of defects in materials and workmanship for a period of 24 months from the date
of shipment..



7.0 ENGINEERING CALCULATIONS
PRESSURE LOSS COMPUTATIONS

7.1.1 Static Pressure

Static Pressure = (orifice submergence) x (0.433) = 21.19 psig

7.1.2 Orifice Pressure Loss:

_ ET8W(O)D) (P)Pe)
JT5G

where: gm = airflow per orifice P = orifice pressure loss (psi)
Y = expansion factor (.98) T = absolute temperature
C = orifice coefficient (.58) SG = specific gravity (1.0)
D = orifice diameter (in.) P, = absolute pressure

7.1.3 Air Lateral Pi_pe Pressure Loss

2
= {ﬂ.—mﬂ(ﬂ)
gRT| 2D '
where: V = air velocity (FPS) F = friction factor (0.018)
g = gravity L = pipe length (ft.)
R = gas constant (563.3) D = diameter (ft.)
T = absolute temperature Ke = 0.6
C = manifold coefficient (0.333) P, = absolute pressure

7.1.4 Air Header Pressure Loss

2
= {ﬂ—mﬂ(h)
gRT| 2D d
where: V = air velocity (FPS) F = friction factor (0.018)
g = gravity L = pipe length (ft.)
R = gas constant (53.3) D = diameter (ft.)
T = absolute temperature Kg = 0.6
C = manifold coefficient (0.333) P, = absolute pressure

10



7.1.5 Drop Pipe Pressure Loss

v [F
P, =——[— I @
gR | 2D ]
where:V = air velocity (FPS) F = friction factor (0.018)
g =gravity L = pipe length (ft.)
R = gas constant (53.3) D = diameter (ft.)
T = absolute temperature P, = absolute pressure

Airflow,TSEMsolute temperdlre

D (in.)Pa_= absolute pressurg/32 15/32
Qm, SCFM, per 7.89 39.47
Orifice

T, 680 680
Pa 38.39 43.39
No. Orifices 38 38
Liquid Depth (SWD) 52.0 52.0
Orifice 51.2 51.2
Submergence

Static Water 22.19 22.19
Pressure

Calculated Orifice 0.21 473
Pressure Loss

Calculated Lateral 0.01 0.05
Pressure Loss

Calculated Header 0.01 0.05
Pressure Loss

Calculated Drop 0.01 0.27
Pipe Pressure Loss




8.1

8.0 DRAWINGS

Drawings - Sheets 1 of 5 through 5 of 5

12
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21' 0" 8 SPARGERS EQUALLY SPACED

30' 6" 11 SPARGERS EQUALLY SPACED

AERGRID LATERAL SUPPORT

4IN HDPE AERGRID LATERAL

HDPE END CAP

DROP PIPE 2'-2.00

ASSEMBLY

1

HEADER \\

SUPPORT

OF THIS DOCUMENT

OF GONTENT
TO THESE

THIB DOCUMENT AND AL INECRMATION CORTAWED MEREIN ARE THE PROPERTY OF AERATION
TECHMOLOGIES, INC (AERTEC). THE DERIGN CONCEPTE AND WFORMATICN CONTAIER HEHEIN ARE
PROPRETARY T AERTEC AND ARE SUBMITTED N CONFIDENCE. THEY ARE NOT TRANSFERABLE AND MUST
BEE USED ONLY FOR THE PURPOSE FOR WHICH THE DOCUMENT 3 EXPRESSLY LOANED, THEY NUST NOT BE
[DUBCLOBED, REPRODUCED, LOANED OR USED IN ANY DTHER MANNER WITHOUT THE EXPREAS WRITTEN
'CONSENT OF AERTEC. (N NO EVENT SHALL THEY BE USED !N ANY MANNER DETRIMENTAL TO THE INTEREST
OF AERTEC. ALL PATENT RIGHTS ARE RESERVED. UPON THE DEMAND OF AERTEC, THIB DOCUMENT ALONG.
WITH ALL COPIES AND EXTRACTS AND ALL RELATED HOTES AND ANALYSES, MUBT BE RETURNED TO AERTEC

CONFDENTIALTY

NOTES:

1. ALL HDPE PiPE AND FITTINGS TO BE DR 11.0.

2. ALL FLANGES TQO BE 304SS AND HARDWARE TO BE 2168S.
3. SUPPORT DETAILS SHOWN ON SHEETS 445

4. ALL PIPE SECTIONS SHIPPED PREFABRICATED.

5. AERGRID SYSTEM ELEVATION TO BE iINSTALLED AT A
GENTERLINE ELEVATION OF 10.0-IN ABOVE THE TANK FLOOR.

TYPICAL PLAN VIEW
TOTAL AIRFLLOW = 300 - 1,600 SCFM
DESIGN AIRFLOW = 300 SCFM
TOTAL NUMBER OF ORIFICES = 38
ORIFICE DIAMETER = 27/64-IN
OPERATING LIQUID DEPTH = 52T

sertec’

H Acration 3 Commeicial z..n.mm %w ¥
Technologies ek 603, 494 3539
Ine Fax: 403 434 3625

SHEET 1 OF §

AERGRID AERATION SYSTEM FOR
LORAIN COUNTY LANDFILL, OBERLIN, OH

UNTE: 24 AUGUST 2012 PLAN VIEW OF
SOLE: moNE AERATION TANK

DRAWN: _RCS'

REVISION: FILE NUMBER: Ow12183 13




NOTES: .
1. 8IN GASKET TO BE 1/B-iN THICK EPDM.

2. ALL FLANGES TO BE 304SS AND HARDWARE TO BE 318SS.

3, SUPPORT DETAILS SHOWN ON SHEETS 4.
4. ALL PIPE SECTIONS SHIFPED PREFABRICATED.
6. AERGRID SYSTEM ELEVATION TO BE INSTALLED AT A

CENTERLINE ELEVATION OF 10.0-IN ABOVE THE TANK FLOOR.

TANK BOTTOM
(/ 4-IN 30458 WELDED PLATE FLANGE

N

TO AERTEC

NER WITHOLT

CONSENT OF AERTEC. [N NO EVENT SHALL THEY BE IAED IN ANY MANNER DETRIMENTAL TO THE INTERERT
OF AERTEC. AL PATENY RIGHTS ARE RERERVED, UPGN THE DEMAND OF AERTEC, THIS DOGUMENT ALONG.

WITHALL

n
AERTEC

, LOANED OR-LIGED IN ANY
TOTHEBE

BB USSDONEY ROR THE PURPGSE FOR WHICH THE DOCUMENT 8 EXPREESLY LOANED, THEY MUST NOT B&

‘THIS DOCUMENT AND ALL IRFORMATION CONTAIED HEREW ARE THE PROPERTY OF ASRATION

CORFIDENTIALITY OF CONTENT
DiBCLOBED,

6-IN 304S WELDED FLANGE

\l TOP OF TANK

DROP PIPE SUPPORT 6N 3045S FLANGED CONNECTION
TYPOF 3 \
S = | = §
TYPICAL FRONT VIEW
52
10 A5 5
— _— —
I | I
N". | Hw L
s.S.L_ . TYPICAL SIDE VIEW
_ 26' -

/ TANK WALL

Jdertec:

§ Agration
Technologies
fne

__»."§h=uuuo _
For: 803 434 3628

SHEET 2 0F 5

AERGRID AERATION SYSTEM FOR
LORAIN COUNTY LANDFILL, OBERLIN, OH

DATE: 24 AUGUST 2012 SEDCTION VIEW
SAE: KON OF DROP PIPE
DRAWN: RCS

FLE NUMBER: Dwi2184 14




TRANEFERABLE AND MUST

NED HEREW ARE THE PROPERTY DF AERATION

TECHNOLOGIES, ING (AERTEC). THE DESHGH CONCEPTS AND INFORMATION CONTAINED HEREIN ARE

MENT AND ALL
BE USED GMLY FOR THE PURPOSE FOR WHICH THE DOCUMENT $8 EXPRESSLY LOANED, THEY MUBT NOT BE

BISCLOSED, REPRODUCED, LOANED OR LIBED IN ANY DTHER MANKER WITHOUT THE EXPREER WRITTEN
CONSENT OF AERTEC. IN KO EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL TO THE HTEREST
OF ASRIEC. ALL PATENT RIGHTS ARE RESERVED UPON THE DEMAND OF AERTEL, THIS DOCUMENT ALONG
WITH ALL COPIES AND EXTRACTS AND ALL RELATED NOTES AND ANALYSES, MUST BE RETURNED TO AERTEC
OR DEBTROVED AS INSTRUCTED BY AERTEC, ACGEFTANCE OF THE DELIVERY OF THE DOGUMENT

COMSTITUTES AGREEMENT TO THESE TERMA AND CONDITIONS OF CONFDENTIALITY.

CONFIDENTIALITY CF CONTENT

25 11.9975
[y
/ ~ 64N SCHEDULE 10
6-N 30455 WELDED PLATE FLANGE 30488 PIPE 6-IN 304SS WELDED PLATE FLANGE
DROP PIPE UPPER SECTION
4-IN 30488 WELDED PLATE FLANGE
\ X 4 30458 CONCENTRIC REDUCER
\ &IN 34088 TEE
T 1hio0 ¥ \
2.8,00" m| — =
Llh/ B mw_n_mmm.uh_m__wc_.m 10 £-IN 304SS WELDED PLATE FLANGE
6 X 4 30455 CONCENTRIC REDUCER
DROP PIPE LOWER SECTION FRONT VIEW
4IN 30438 WELDED PLATE FLANGE
DROP PIPE SUPPORT
PLATE 26'11.9375"
172-IN THICK 30455
PLATE WITH4 HOLES
SEE DETAIL —10.00" |—

P

>

4N 30488 SCHEDULE10 i,
PIPE 7/8-IN DIA HOLES

L USE 3/4-IN ANCHOR

BOLTS SUPPLIED
BY AERTEC
4IN 30488 WELDED PLATE -
FLANGE i
\_u B DROP PIFE
1/2-IN 304SS PLATE
DROP PIPE SUPPORT PLATE

6-IN SCHEDULE 10
304S8 PIPE

DROP PIPE LOWER SECTION SIDE VIEW

NOTES:
1. ALL FLANGES TO BE 3045S AND HARDWARE TO BE 31688,
2. ALL PIPE SECTIONS SHIPPED PREFABRICATED.

3. ONE 6-IN EPDM GASKET INCLUDED WITH 318SS HARDWARE.

4. ALL FLANGES WELDED USING TWO HOLE ALIGNMENT
METHOD.

el

Londlondeery, NH 03053
Technologies ak: 603 A 3539
tne Fax: 603 434 3625

SHEET 3 OF 6

AERGRID AERATION SYSTEM FOR
LORAIN COUNTY LANDFILL, OBERLIN, OH

DATE:_ 25 AuuST 2012 DROP PIPE
soue nowe FABRICATION
A DETAILS
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PIPE DIAMETER

PIPE STRAPS

DOUBLE NUTS ALL LOCATIONS

THREADED ROD

FILLET WELD ROD TO ANGLE
ALL AROUND

BASE ANGLE

DOUBLE NUTS mmoc_xmc\ i

FLAT WASHER

Y

1

e

NATAVIEUAL UL UL UA LU VDA A

3

EPOXY ANCHOR BOLT OPTION \

HEADER SUPPORT,

END VIEW

PIPE DIAMETER —
- i
DOUBLE NUTS \
PIPE CLAMPS
o
THREADED ROD
BASE Eorm/
EMBEDMENT
//Imx_u>2m_0z ANGHOR BOLT OPTION
SUPPLIED BY AERTEC
HEADER SUPPORT,

NOTES:

1. LEVEL ALL SUPPORTS SUCH THAT

SYSTEM IS LEVEL TO +/-1/4-IN.

2. TORQUE 3/8-IN ANCHOR BOLTS TO

20-FT.LBS

3. COAT ALL THREADED PARTS WITH

NEVER SEIZE.
4. TIGHTEN SUPPORT NUTS U
OF THE NUT METHOD.

SING TURN

5. ANCHOR BOLTS SUPPLIED BY AERTEC.

AGREEWENT TO THESE TERID AND CONDITIONS GF COMFIDENTIALTTY,

COMFIDENTIALITY OF CONTENT
TECHVOLOGES, NG (AERTEC).

PIPE SUPPORT DETAILS
LOCATION 6-IN DROP PIPE[ 4-IN HEADER
PIPE DIAMETER 6.625-1N 45N
THREADED ROD DIAMETER B/8-IN 172-IN
ANCHOR BOLT DIAMETER 5/8-IN 378-IN
BASE ANGLE DIMENSION 174 X 2N 174 X 2-IN
PIPE CLAMP DIMENSION 3/16 X 2-IN 178 X 2-IN
MATERIAL FOR HARDWARE 31658 318SS
MATERIAL FOR CLAMPS 30458 30458
| THREADED ROD MATERIAL 3168S 316SS
BASE ANGLE MATERIAL 304SS 304SS
ANCHOR BOLT OPTION BY OTHERS EXPANSION |
ANCHOR BOLT EMBEDMENT N/A 2N
TREADED ROD LENGTH 18-IN 16-IN
DIMENSION “A° 11-IN 7-IN
DIMENSION *B* 7-IN 4.5IN
DIMENSION "C” 14-IN 8-IN
DIMENSION D" 12-IN 12N
NUMBER OF SUPPORTS 3 [
Jertec
Aeration 3 Commarcial Lane, Unit F
Technologles  lopdondeny: 11 03053
Inc Fox; 603 434 3625
SHEET 4 OF S

SIDE VIEW

AERGRID AERATION SYSTEM FOR LORAIN
COUNTY LANDFILL, OBERLIN, OH

HEADER SUPPORT

DATE: 26 AJUGUST 2012

SOME:_NONE DETAILS

DRAWN: RCS

REVISION: A FILE NUMBER: DW12188 16




AERGRID PIPE, HDPE
AERGRID PIPE, HDPE

AERGRID YOKE SUPPORT, HDPE

THREADED PLATE, 1-1/2-IN 8Q.

5/8-IN NUT
YOKE SUPPORT, HDPE
5/8-IN ADJUSTABLE TEE ROD

THREADED PLATE.,
1-1/2-IN SQ.
RETAINING ROD, 3/8-IN WELDED TO TEE ROD

BENT RETAINING PLATE 5/8-IN NUT

DOUBLE NUTS REQUIRED BENT RETAINING PLATE

FLAT WASHER

P NCHOR BOLT OPTION
EFGRYANCHOR 5.0" EXPANSION ANCHOR BOLT OPTION
| 7.0" — 1 SUPPLIED BY AERTEC

AERGRID YOKE
SUPPORT,
END VIEW

(Al
g

AERGRID YOKE
SUPPORT,
SIDE VIEW

L
z85%
mwmmmmmm
i
mmmwmgmmm
mmmmmmm
] mm.
mmmmm s
Hytiln
mm mmn uu
334
i
AERGRID SUPPORT DETAILS mmmmmm m m
TANK LOCATION AERATION & EEEN
AERGRID PIPE DIAMETER 45N mmmmwmmmmm
ANCHORING BOLT LENGTH 23N W 2588 mmw___m
ANCHOR BOLT DIAMETER 38N | mmm" mw
ANCHOR BOLT OPTION EXPANSION m mmw“ mmm m
ANCHOR BOLT MATERIAL 31658 giligsee
BENT PLATE DIMENSIONS FBX 2N m mm am g
BENT PLATE MATERIAL 30458 i mmmmummu g
DIMENSION "A" 12N
| HARDWARE MATERIAL 31658
TEE ROD MATERIAL 31655
NUMBER OF SUPPORTS 16

NOTES:

1. LEVEL ALL SUPPQRTS TO +/- 1/4-IN.

2. TIGHTEN THREADED PLATES AGAINST BOTTOM OF YOKE PRIOR TO
TIGHTENING §/8-IN NUT TIGHTEN USING TURN OF THE NUT METHOD.

3. MAKE CERTAIN AT LEAST 5 THREADS PROTRUDE THROUGH THE TOP
OF THE THREADED PLATE INSIDE THE YOKE.

4. TIGHTEN NUTS ON 3/8-IN BOLTS TO 20-FT-LBS.

5. MAKE CERTAIN SPARGER HOLES ARE ON THE BOTTOM OF THE PIPE.
8. QUANTITIES ABOVE DO NOT INCLUDE SPARE PARTS.

7. USE NEVER SEIZE ON ALL HARDWARE.

8. SPARE PARTS TO INCLUDE 4 COMPLETE YOKE ASSEMBLIES.

9. AERTEC TO SUPPLY ALL ANCHOR BOLTS.

Jdertec’

i Aeration 3 Comeo o 907
H o
Technologies Teh 603 434 3539
Inc Fox: 803 434 362%

SHEET 3 OF 5

AERGRID AERATION SYSTEM FOR
LORAIN COUNTY LANDFILL, OBERLIN, OH

DATE: 28 AUGUST 2012 AERGRID YOKE
i e SUPPORT DETAILS
DRAWN: RCS

REVISION: FLE HUMBER: Dwi2187 17
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ACRTEC

AERATION TECHNOLOGIES, INC.

R

..

AERGRID™
Floor Grid Systems

AERMAX®
Fine Pore Diffusers

AERTUBE™
Static Tube Aerators

SOLUTIONS

for your aeration rieeds

WETEC-FAS™ and WETEC-TAS™
Wet Installable Systems



AERATION TECHNOLOGY - Leading Edge Capabilities

At AERTEC™ aeration is all we do - our name says
it all - engineered solutions involving development,
evaluation, design, manufacturing, installation and
service.

We are dedicated to furnishing the latest and best
available oxygen transfer and mixing technology.

From conception through installation and start-up,
we provide it all.

Our goal is to develop engineered solutions for
your aeration needs — not just to offer equipment.

Full Depth Column Alpha Testing

AERTEC™ offers state-of-the-
art technology for full scale
alpha testing of diffusers, and
in situ off-gas testing of oper-
ating systems.

Aeration system performance
and evaluation services are
available.

Field Off-Gas Testing

AERTUBE™ - Static Tube Aerators

Simple yet functionally and mechanically superior to other static
tube aerator designs. Used in activated sludge, digester, equal-
ization and other aeration and mixing applications.

AERTUBE™ DT Aerator Installation AERTUBE™
Model R-1210
20



AERMAX® - Fine Pore Diffusers

AERNMAX® Wind Band Aeration System

Features:
B> highest oxygen transfer efficiency
B> stainless steel threaded end connection

)
\ L
- = e *‘ﬂ

Advanced design for flexible membrane
tube diffusers.

AERMAX® Diffusers are miles ahead of
the competition in aeration efficiency and
mechanical strength.

Use AERMAX® Diffusars for new, retro-
fit, and membrane replacement appli-
cations.’

Four perforation designs and several
dimensional sizes are available for cus-
tom fit to your needs.

= 24"+
34" NPT -1 ||

i
11 226

AERMAX® , Model S-225

> stainless steel structural support frame

56"+ =~

& thick EPDM membrane [

=] 1

> stainless steel fasteners
> positive closure umbrelia check valve

®.

AERMAX® , Model §-225 Duplex with SS Bracket

AERGRID™ - High Efficiency Floor Grid Systems

Leading edge technology for applications from
mixed limited to high rate, including high solids
suspension applications.

The AERGRID™ layout allows the designer the
flexibility to put aeration where it is needed.

Full floor coverage or tapered. AERGRID™ im-
proves in efficiency as airflow increases!

AERGRID™ Air Distribution Test

R e e S

— . - —

R

AERGRID™ High Rate CMAS Systemn

Features:

unparalleled performance and durability
economical capital and operating cost
no maintenance operation
non-clogging, self-draining design
widest available operating range

best mixing per unit of power input
corrosion free construction of HDPE

and stainless steel

VVVVVVYV
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UNIQUE WET INSTALLATION OPTIONS - No Dewatering

Install our systems without draining your tank, basin or lagoon. Our drop-in designs let you retrofit,
augment, or initiate aeration whenever and wherever you cannot dewater.

Vs Air Header
~— B.F. Valve

~—Tie-off Assembly

-~ Tether
Assembly

_Air
Lateral
— Yoke
-

= r !3:'& el
Anchor Block

WETECG-TAS™ Equipment Schematic WETEC-TAS™ /AERGRID™ Retrofit Installation

WETEC-TAS™ - Wet Installable Tether Aeration Systems drop-in anywhere for maximum capacity
and flexibility, plus they can be installed, retrieved, and adjusted from the liquid surface without inter-
ruption of service.

WETEC-FAS™ - Wet Installable Floating Aeration Systems drop-in with flexibility for easy lateral and
vertical adjustment at any time. Ideal for supplemental aeration capacity needs and lagoon systems.

TURNKEY FACTORY INSTALLED SYSTEMS - 2X Warranty

Wet or Dry - no matter what the facility
type and the equipment selected -
AERTEC™ has the capability and experi-
ence to provide single source turnkey
installed systems, plus a blanket war-
ranty twice that of an equipment only
warranty!

AERMAX® System Dry Installation

Based on our extensive technology, experience, and
wide range of products and services, we may have already solved
your current aeration need.

For r I
AERT
information

AERATION TECHNOLOGIES, INC. call:
P.O. Box 488, N. Andover, MA 01845 -
{978) 475-6385  FAX (978) 475-6387 L _J

nanal asartan ram omails nartan @ mie At
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Butt Fusion Procedures

BULLETIN NO. 108




Extra High Molecular Weight

High Density Polyethylene
PE 3408 Pipe

Over 50 Years
of Quality Service

This manual is a training guide for the butt (heat)
fusion technique for joining PLEXCO PE 3408 Extra
High Molecular Weight (EHMW) High Density
Polyethylene Pipe. Butt fusion is the preferred method
for joining high density polyethylene pipe. It has been
an accepted procedure in the gas and municipal
service industries for over 30 years.

The PLEXCO P34CH resin used in making PLEXCO
PE 3408 Pipe has been specially engineered to
provide a quality piping material that can be easily
fused to form tough, strong joints. The average
molecular weight is in the extra high molecular weight
range (250,000 - 1,500,000) and is comparable to that
of any other polyethylene piping material on the
market. The broad molecular weight distribution of this
resin makes it possible to easily produce quality butt
fusion joints with greater control than is possibie with
pipe made from resins having the same molecular
weight but a narrow weight distribution. This means
that in PLEXCO EHMW High Density Polyethylene PE
3408 Piping, you have the pressure rating and
abrasion resistance of a high density, extra high
molecular weight material plus easy assembly by butt
fusion joining.

Described here are the recommended procedures for
using heat fusion to form strong and durable joints
with PLEXCO PE 3408 Pipe. Experience has shown
that a joint made by a properly trained person, using a
proven fusion procedure, which passes a visual
inspection based on proper bead formation, will have
strength characteristics comparable to the pipe itsel.
Heat fused pipe sections become, in effect, a singie
piece of pipe.

NOTE: Butt fusion procedures recommended by Plexco
have been qualified in accordance with Title 43, Code
of Federal Regulations, Part 192.283. Under the Title 49
regulations, gas pipeline operators are required to have
qualified joining procedures, and per Part 192.285, to
ensure that persons making joints in their gas piping
systern are qualified to make joints using the gas
pipeline operator's qualified joining procedure.

This bulletin is intended to be used as a guide for butt fusion techniques. It is not intended to be used as
installation instructions, and should not be substituted in place of the advice of a professional design

engineer.
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Key Features of
Butt Fusion
Procedures

PLEXCO PE 3408 EHMW High Density Polyethylene
Pipe is joined by a simple heat fusion process. The
basic steps in this process are:

1. Be sure that the surfaces of the fusion tools, pipe
and fittings are free of contaminants.

2. Heat the surfaces to be joined - both the pipe and
fittings ~ simultaneously at a prescribed temperature
for a specified time.

3. Remove the heater — bring melted surfaces
together.

4. Hold until solidified.

A correctly made fusion produces a joint that is as
strong as the pipe itself and has a record of proven
performance.

Before you begin fusing, here are some points to
remember:

1. All heater surfaces have a thin layer of non-stick
coating that is easily scratched or scraped off. This
coating prevents melted polyethylene from adhering
firmly to the heater surfaces, but occasionally it also
must be cleaned.

Metal tools should NEVER be used to clean the
heater surfaces because they scratch and remove the
coating.

Wooden implements and clean, dry, lint-free rags are
recommended for cleaning. All-cotton rags are
recommended because rags containing a substantial
amount of synthetic fibers may melt and char against
the heater surface.

If the non-stick coating becomes worn or scratched,
the heating unit should be recoated.

Melted polyethylene adheres firmly to the heating
iron and is more difficult to remove at places where
the coating has been scraped off. In addition, since
the coating acts as an insulator, heat transfer in
these uncoated areas is greater, and local
overheating can occur.

2. Just before using, wipe heaters to remove dirt and
foreign material. As soon as possible after use, clean
heaters with wooded implements and clean rags to
remove melted or charred plastic.

Chevron

<~ Plexco

3. At the end of every heating cycle, quickly observe
the parts to be joined to insure sufficient and uniform
melting patterns.

Join parts within 3 seconds.

If a non-uniform pattern is obtained, allow the pipe to
cool, cut off the pipe ends, and repeat the procedure.

4. Check heater surface temperature at least once a
day with a device such as surface pyrometer or
crayon indicators for 440 + 10°F or 500 + 10°F fusion
surface temperature. The heater thermometer will
probably read a higher temperature than the fusion
surfaces. Check the thermometer frequently for
consistent readings.

5. NEVER lay a hot heating unit on the soil or grass
when the heat cycle is completed.

Return it to the holder, if possible, or at least lay it on
a board.

Soil can contaminate the joint and damage the
coating; grass may burn and char the heater surface.

Temperature for Butt Fusion

PLEXCO Technical Services personnel have
conducted extensive testing to qualify the butt fusion
procedure under laboratory conditions at a number of
different temperatures over the range of 350° to
526°F. This work has shown that there are a number
ot “time-temperature-pressure” conditions that can be
used to make acceptable joints.

The iaboratory proven procedures have been
modified based on field experience to provide two
heater iron surface temperatures that are
recommended for butt fusion of PLEXCO
Polyethylene Pipe and Fittings: 440°F and 500°F.
The choice of temperature should be based on the
operating procedures and operating conditions of
the individual installer.

The principal difference in the procedures used for
440°F and 500°F is the heating time necessary
before making a joint. The lower temperature requires
a slightly longer heating time. This extra time does
allow some advantages in control and reproducibility
of bead size.
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Butt Fusion Procedure

Butt fusion of PLEXCO PE 3408 EHMW High
Density Polyethylene Pipe and Fittings is easily
performed utilizing the equipment avaiiable today.
For pipe sizes 4” IPS and larger, hydraulic

fusion machines are normally used, and the
following procedures are presented for such
machines. Pipe sizes of 4” IPS and smaller are fused
using manually operated eguipment. The
procedures and principles for manual fusion
equipment are essentially the same as those
which follow.

Fusing PLEXCO
PE 3408 Pipe to Other
Manufacturers’ Pipe

industry studies indicate that polyethylene of
different trade names and/or different polyethylenes,
such as 2306, 2406, 3406, and 3408 materials,

can be successfully joined by heat fusion.

Molt times prescribed at 500° F by each manufacturer
for his product should be used. Apply the heating
tool first to the material requiring the longest

melt time. Then apply the product requiring the
lesser melt time to the heater so the melt cycle for
both products will be completed at the same time.
All other fusion conditions and procedures remain
the same as when joining PLEXCO products.

The Plastics Pipe Institute has issued a document,
PPI Technical Note TN-13, on “General Guidelines
for the Heat Fusion of Unlike Polyethylene Pipes
and Fittings.” PLEXCO recommends that these
guidelines be utilized when joining different
polyethyienes. However, the mixing of different
polyethylenes should not be done indiscriminately —
optimum conditions will be achieved when joining
pipe and fittings from the same manufacturer's system.

Upon request, PLEXCO will provide additional
information and technical assistance in proper
fusion procedures for joining the PLEXCO system
with polyethylene systems of other manufacturers
and material designations.

Preparation Procedure
for Hydraulic Fusion
Machines*

Butt fusion machines are available from several
manufacturers. Various machines will have slightly
different procedures for use, care, set-up, and
operation. Consult the equipment manufacturer’s
manuals for correct instructions on the use, care, set-
up, and operation of the butt fusion machine.

Hydraulic fusion machines typically have controls for
setting pressures used for facing, heating, and fusing.
It may be necessary to add pressure to overcome
machine internal drag pressure or external forces
acting on the pipe.

 Facing should be conducted at a pressure that
produces properly faced pipe ends.

* Heating pressure should be set so that the pipe
ends maintain contact against the heater, but are
not forced against the heater (zero contact
pressure).

* Fusing pressure may be determined using the
interface pressures presented below.

Fusion Interface Pressure Guidelines

Heater Surface Interface Pressure
Temperature
440°F + 10°F 60 = 15 psi
B00°F + 10°F 80 =+ 15 psi

Install appropriate inserts in the pipe clamps as
necessary. IPS sizes are for IPS {steel) pipe
diameters; DIPS sizes are for ductile iron pipe sizes.

Heater sufaces must be clean and free of
contaminants such as dirt, oil, grease, and melted or
charred plastic. To clean the heater, use only wooden
implements and clean, dry, lint-free non-synthetic
cloths. Take care not to damage coated surfaces.

With a surface pyrometer, check the heater for
uniform surface temperature. Adjust the heater as
necessary for 400°F + 10°F or 500° + 10°F surface
temperature. (Heater thermometers indicate internal,
not surface temperature.)
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Butt Fusion Procedure

With a clean dry cloth wipe both inside and outside
surfaces of the two ends to be joined to remove dirt
and foreign material. it is important that the ends
protruding past the jaws be absolutely clean and free
of contaminants.

1. install pipe in machine. Ends should extend
approximately an inch past alignment clamps for
facing. Check alignment and adjust as necessary.

2. Place the facer between the pipe ends. Face the
pipe ends until continuous ribbons are produced on
both side or the facer. Turn off the facer, move the
pipe ends apart, and remove the facer. Clean out
ribbons and shavings from around and inside the
pipes. Do not touch the newly faced surfaces with the
hands, as perspiration and body oils could
contaminate the surfaces.

IMPORTANT: The pipe ends are properly faced when
continuous ribbons are produced on both sides of the
facer unit. If the facing stops are reached before
continuous ribbons are produced, re-install the pipe
ends in the machine (Step 1), and continue facing
until continuous ribbons are produced on both pipe
ends. Facing down to the stops is preferred.

3. Bring the two pipe sections fogether and, with the
fingers, feel for any high-low difference at the junction
of the two ends. If necessary, tighten the appropriate
inside clamp until the two sections are aligned as
closely as possible. Tighten the high side, never
loosen the low side.

IMPORTANT: After facing the pipe ends, if any
adjustment at all is made on one or both inside
clamps, then the facing unit should be re-installed
and the pipe ends given several turns with the cutter
until the motor speeds up, before continuing with
heating and fusing.
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posmcn where it will come between pipe ends. Use
caution in this operation to avoid ¢coming in contact
with pipe. Bring the movable pipe section against the
heater until both pipe ends are in firm contact with
the heater.

IMPORTANT: As soon as the pipe ends are firmly
against heater, immediately move controf valves to a
neutral position fo remove pressure of pipe against
heater.

If pressure of the pipe against the heater is
maintained during the heating period, melt will be
squeezed away from pnpe ends, causing a concave
effect in the heated pipe ends. This could result in a
weakened joint after fusing.

5. Heat the pipe ends until properly sized melt beads
are formed on both pipe ends. As the pipe ends are
melted against the heater during the heating perlod,
the molten plastic will swell and form melt beads
around the pipe ends. The melt beads should be the
same size on both pipe ends, and uniformly sized all
the way around.

Approximate Melt Swell Bead Size

Pipe Sixe Meilt Bead Size
Less than 3" 1/16"
3!! - 6Il 1!8!
8- 10" 318"
12" - 24" 1/4*
%FI - 36. 7[1 6!(
38" - 54" o/16"

Depending upon wall thickness, melt swell bead size
may vary.

6. After melting has been completed as above,
separate the pipe ends just enough to remove the
heater. Quickly observe the parts to be joined to
ensure sufficient and uniform melting patterns. Then
quickly bring the pipe ends together with the pressure
recommended by PLEXCOQ. Join parts within 3
seconds. if melted plastic sticks to the heater, don't
join the two ends — discontinue making the joint, let
cool, and start over again from Step No. 1.
IMPORTANT: Do not use pressures above the range
indicated. Excessive pressures will squaeze too much
melt out of the fusion area and result in a weakened
Jjoint.

The force applied will cause each bead to roll back
onto the pipe as shown. Insufficient rollback is one

indication of a faulty joint. 2



7. While maintaining the pressure used in making
joints, allow the joint to cool for 30 to 90 seconds per
inch of pipe diameter before removing from machine.
Heavier walled pipes (lower SDR) will require more
cooling time. If upon examination the joint appears
fauity, cut open and start again with Siep No. 1.

8. Remove fused pipe sections from fusion machine.

Allow joint to cool at least 20 minutes after removal
before subjecting it to testing, bending or backfiliing
stresses. Reposition fusion machine so that end of
the newly fused section lies in the stationary clamps
while a new pipe section is placed in the movable
clamps. Repeat fusion procedure beginning with
Step No. 1.
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12 AWG Tinnad
Copper BusWire — ——

Extruded FEP Tefion™ )
tnauiating Jacket ———————

Nichrome Wire
Heating Element - —-—

Soldered Heater-
Bus Connection e

Color-Coded L
™ Dupont Co,

WARNING: This cable is designed
for commercial construction and
process heating applications and
must be installed by a gqualified
electrician. Improper instajlation

WARNING can result in property damage,
serious injury, and/or death due to
electric shock.

DELTA-THERM Corporation, RO. Box 345, Wauconda IL, 60084

“DELTA-THERM

PF HIGH TEMP SERIES
Constant Wattage Cable

DESCRIPTION

Delta-Therm's Power Trace brand, zone-type constant watt
heating cable produces a constant heat output. Designed

for freeze protection and process heating applications, our
PF Series cable has a maximum maintenance temperature
of 200°F (93°C) and a maximum exposure temperature of
400°F (204°C). Refer to back page for additional specifications.

PF Series constant watt cable consists of two parallel 12
AWG stranded, tinned-copper bus wires individually encased
in extruded FEP Teflon™ jackets. A nichrome wire heat-

ing element is wrapped around the jacket and soldered to
alternating bus wires at 24-inch to 48-inch intervals (depend-
ing on the cable model). The jacket and the nichrome wire
are encased in an extruded FEP insulating jacket, which Is
covered by a color-coded FEP overjacket. A stainless steel
or copper braided overjacket provides additional mechanical
strength and meets NEC requirements as stated in Articles
427-22 and 427-23. See back page for further detalls.

FEP jackets provide the flexibility needed for pipe, valve,
pump, and flange tracing. FEP jackets also offer outstanding
resistance to corrosive chemicals such as gasoline and oils.
Color-coded and marked for easy identification, the cables
can be cut to length in the field for quick Installation. When
used in freeze protection and process heating applications,
PF cables can be safely overlapped. See back page to oper-
ate PF cables at alternate voltages.

APPLICATIONS
PF Series cable can be used In freeze protection and pro-
cess heating applications.

APPROVALS
Ordinary Locations: FM Approved For Pipe Tracing

Hazardous Locations: FM Approved for—Class 1, Division 2,
Groups B, C,.And D

* Voltage range gepends upon cable modsi. See Watts Per Foot (m) tablas
on back page

APPROVED
(B47) 526-2407 Fax (847) 526-4456 (800) 526.7887



PF SERIES INFORMATION

PF Serles Cabie Description
Part # Color Voltage Watts/Ft. (m) | Ampsa/Ft.(m) | Zone Length® In. {cm) | Max. Clrcult Length* Ft. (m) !

|PF3 | Omnge | w| e | ;e T _ Toee —J
PF-6 Rod 120 6020) os0(18) | 24 (61) 260'(85) f
PF7 Groen 120 8.0 (26) oe7(22 | 2¢° (51) 240 (73) l
PF-8 oue o | 8@ o5 (0s)  ae@n i _aavey {'
PF-10 Yellow 208 | esem oa3(19) | 24 (81) . 380° (119)

 PF12 Brown 480 | oqm o508 | 42 (122) | 780 (238) :

*One compiele heating zone is the distance between two successive bus connactions.
**Maximum circuit length is defined as the length of cable at which the heat output, due to vollage drop, decreases to 80 parcent of the heat output at the power

connection polnt.
Watta/Ft. (m) At Alternate Voltages Use Of Ground Fault Protective Deovices And Metalllc Overshleld
shared ik v T o | T T—— -
Part # | 120V 208V | 240v 2TV ; 480V | ngc °°°§ 2008, Ag"ﬁ",‘f 4‘,{, _zzm ) -— "
PF-3 . | - uipment Protection. Ground-iauit protection ui 8 Provi
e : s i St for elpectrlc heat tracing and heating ';:anels. msergqm:wm shall ngt apply
PE-§ &{20) . I - - . in igdusu'lal establishments where there is alarm indication of ground fauits
4 an
PE-7 8(20) - —L - - .' - (1) Conditions of malntenance and supervision ensure that only qualified
— e o S SRS R persons service the installed systems.
PF-8 l 2{® 5(18) 7@3) 8(31) | - (2) Continued clrcuit operation is necessary for safe aperation of equipment
PF10 | 300 | sem | 12¢9 R Or procssses.
PF-12 | - - | s (10} 4139 | 120 NEC CODE 2005, ARTICLE 427-23:
. and have a grounded conductive covering in accordarice
Electrical Specifications or (?). g‘“e gonducﬁve covering shall progids an effective ground path for
| Max ntenance o ! equipment prolection.
Ul Temp. °F (*C) | 2o &%) {a) Heating Wiras or Cables. Heating wires or cables shail have a grounded
Max. Exposure Temp. °F (°C) 400° (204°) conductive covenng thal surrounds the heating element and bus wires, if any,
t - and their electrical insulation. The conductive covering shall provide an effec-
I Cable inaulation FEP Toflon™ tive ground path for squipmant protection
' Cable Overjacket ' FEP Tefion™ B 5 )
Bus Wires 12AWG I 1 [
‘ 70 ORDER: LHEETEEEE
™ Dupont Co. ' = e
Series (PF)—— 4 4 4
Thermostatic Controls and Panels PartN
Please refer to the heat trace controls chart in the art No.
introduction section of the catalog. Stainless Steel Or Copper Braided —— —
Overjacket Suffix (SB Or CB)
Accessorias for PF Series Cable _ -
Power Connection And End Termination it The material contained in this document is presented n good faith and be-
{ PCK-PT/PF [ lieved to be reliable and accurate. Howe’ver, because testing conditions may

' SPK-PTIPF | I Splco Connection K

PT-T3SL Toe Spilce Connaction Kt
[TALXOOC | Aumioum Host Distriwion Tapo -
T-FXX Flbolmassﬂaﬂdnqm- ]
CcL-X Caution Labeis T

DT Box Eectrical Juniction Bax |
ZONE MARKER:

Zone Markers for PF series cable may be raised bumps, or
depressions on the edge of the cable. (Braid may have to be
pulled away to locate.)

DELTA-THERM Corporation, PO. Box 345, Wauconda iL, 60084
CA_CW_PF_1203_DS

vary and material quality or infarmation thal
part by others may be beyond our control, no warranty, exprassed of implied,
is given. Deita-Therm can assume no hability for results obtained or damages
incurred through the application of the data and tests presented.

may be provided in whole or in

(847) 626-2407 Fax (B47) 526-4456 {B800) 528-7887




A, Awminum Stand OFf
B. Silicone Tape (4)

C. Siicone Seaiant

D. Caution Labe;

£. Ring Connactor

F Large Non-Insulated Butt Spiice (2)
G. Sticone End Cap 5" x 1.5° (1 x 4cm)
H Pips Strap (2)

CONNECTING TO POWER
1. Install junclion box over STK-AL1.

e

Junctien Box

STKALY

Datall 1.

2. Locate heater zone markers. Cut cable 12" (30cm)
from the end of the marker. Pull the cable through the
STK-AL1 into the junction box. (The last marier should
remain fastened to the pipe.) Fasten the STK-AL1 to the

ipe with pipe straps. =
pIp pip p ,ﬁr H

-

Pips Marker Tape Cabie
il ane

A I 8
Detall 2.

DELTA-THERM Corporation, PO, Box 345, Wauconda 1L, 60084

“DELTA-THERM

PT and PF Series Power And

End Termination Kit For Ordinary And
Hazardous Locations Class |, Divislon I,
Groups B,C,And D

DESCRIPTION

PCK-PT/PF allows you to make electrical connections to the

PT and PF series PowerTrace constant watiage heater cable.
The kit contains materials for one power termination and one
end termination. :

HEATER ZONE MARKERS

The heater zone markers for the PT cable are raised bumps
on the cable edge. The markers on the PF cable may be
raised bumps or slight depressions on the cable edge.

{TEMS REQUIRED BUT NOT SUPPLIED

* Weather-Tight Junction Box, With .75" (2em) NPT Hubs.
e Conduit

TOOLS REQUIRED

* Crimping Tool
Wire Stripper/Cutter
Utility Knife
Screw Drivers
Needle Nose Pliers
Adjustable Wrench
Measuring Tape

3. Comb the braid back 4" (10cm) and twist into a conductor.
Bralded Conductor ——. £

N N

Detall 3,

4. Crimp the ring connector to the braid and ground to the
junction box.

Ring Connactor G 9 °
O 0
Q [-] ]
Detall 4.

APPROVED
(847) 526-2407 Fax (847) 5264456 (800) 526-7687



5. Remove 2" (5cm) of the outer jacket from the cable.

(s)
Braid

Nichroms Wire

Detall 5.

6. Remove the nichrome wire from the
insulated conductors. Tuck any remaining
nichrome wire under the outer jacket.

7. Install condult and power feed to junction box.

c'O

Insulated Conductors
o]

Detall 6.

8. Cut back one of the heater cable conductors .625" (2cm)
so the splices will be staggered. Strip the leads back
.25" (.64cm) on the heater cable conductors and the

power feed lead wires. 25+ (840m)

=l

Detall 7

9. Butt splice the heater cable conductors to the power
feed wires, using the non-insulated butt splices.

But Connectors

Detali 8.

10. Insulate the butt splices using the 6 (15cm) self fusing
silicone tape pieces. (Note that the tape should
be stretched tightly over the splices.)

—

Detall 9.

1. Insulate the enire spliced area from the outer Jacket
side, to one inch past the spliced area, Use the 6"
(15cm) plece of self fusing tape.

Seft Fud’ngTapa

AVANWES —

Detall 10.

12, Seal the entry from the connection nipple with silicone
sealant (RTV). Insert the splice into the junction box
and cover. Fasten the caution label (CL-S) to the
junction box. ?]

Seal Hero ( |

1

DELTA-THERM Corporation, PO. Box 346, Wauconda IL, 60084
CA_CW._PCK-PTPF_1203_DS

Detall 11.

END TERMINATION (PT50)
13. Locate heater 20ne markers. Cut cable 4° (10cm) from
the end of the last marker.

4 (t0cm}

Detall 12.

14. Trim braid 1.5” (4cm) from the end of the cable. Remove
.75" (2cm) of the outer insulation from the end of the
cable. Remove the nichrome wire from the insulated bus
wires. Stagger the bus wires by cutting one lead .25”
(.84cm) shorter than the other (do not strip ends). Apply
fiber glass tape to the area sh

15" (4em)
r— 75 (a:m)j
25" (.84cm)

Detall 13.

15. Insert the cable end into the end cap completely. Seal
the end cap by completely taping over the end cap with
6" (15cm) self fusing silicone tape. Start at the braid and
half-lap (under tension) over the cap and double back
over the cap finishing over the brald.

Setf Fusing Sillcone Tape

Detall 14,

BRAID

Remove the braid in areas to be terminated by combing
the braid with care, or trimming to the dimensions
indicated above.

Power termination side:
Twist the braid together to form a conductor. Crimp the
ring connector to the braid, and fasten o the junction box.

End termination side:
Before trimming, wrap braid with electrical tape 1o hold
in place, Trim to the dimension shown above.

TECHNICAL SUPPORT
Please Call Delta-Therm Corporation at 800-526-7887
with any installation or operating questions.

WARNING: The PCK-PT/PF must be
installed by a qualified electrician.
Al assembly, instailation, and test
instructions must be fcllowed.
improper instaliation can result in
property damage, serious injury, or
death due to electric shock. Please
call Delta-Therm Corporalion at
1-800-526-7887 with any instailation
or operaling questions.

WARNING

(847) 526-2407 Fax (847) 526-4456 (B00) 526-7887



SDELTA-THERM

AR
3 19
A NN LS

Polycarbonate Junction Box

A DESCRIPTION
The Delta-Therm PC1 and PC2 polycarbonate junction box,
is supplied with all necessary components to install the unit onto
a pipe quickly and easily.
The Delta-Therm PC1 is to be used with the following kits:
PCK-IN, PCK-RG, PCK-C6, PCK-RGP and PCK-PT/PFE.

The PC2 is to be used with the these Delta-Therm kits: SPK-IN,
ETK-IN, SPK-PF/PT and ETK-PFAPT.
PC1 AND PC2 FEATURES

« NEMA 4X Enclosure

» Polycarbonate Is Durable And Contains No Metal
Components

¢ Lockable Enclosure

* 6"x 6"x3° Enclosure Provides Room To Make Connections
¢ Hinged Cover Is Easy To Open And Close

Vibration Resistant

Suitable For Wet Locations

120, 208, 240, Or 277 VAC Operation

R

Detaif 1. PC1 with components.

A. Polycarbonate Junction Box (6" x 8" x 3°)
B. Hub

PC1 COMPONENTS
. « Polycarbonate Junction Box (6" x 6" x 3")
I * 3/4" Hub

e : PC2 COMPONENTS
* Polycarbonate Junction Box (6" x 6" x 3%)
Pipe Straps (2)
3/4” Standoff Pipe
3/4" Hub
* Ring Connector
Ground Screw

o._ \g\\

;.
[ ]

Detall 2. PC2 with components.

. Pipe Straps {2)

. Polycarbonate Junclion Box (6" x 6" x 37)
3/4" Slandoff Pipe

Hub

Ring Connector

Ground Screw

>
b 5
.

TmMoow

DELTA-THERM Corporation, PO. Box 345, Wauconda IL, 60084 (847) 526-2407 Fax (847) 526-4456 (B800) 526-7087



Detall 3. Polycarbonate junction box instalied on pipe. (PC1 - Box
and hub only. PC2 - includes standoff, pipe straps, hub, ring connec-
tor and ground screw).

TECHNICAL SUPPORT
A full set of installation instructions is included with order.
Please call 1-800-526-7887 with any questions.

DELYA-THERM Corporation, P.O. Box 345, Wauconda IL, 60084 (847) 526-2407 Fax (B47) 5264456 ({B0O) 526-7887
ACC_PC_1203 DS



. Pipe Siraps {2)

Polycarbonats Junction Box (6° x 67 x 37)

LED Light

3/4" Standoff Pipe

Ring Connector

Butt Connectors (2}

. Ground Screw

, 8" of 5" (8 x tcm) Diameter Heat Shrink Sieeve
Hub

~IPMmMOOD®»

DELYA-THERM Corporation, PO. Box 345, Wauconda IL, 60084

“DELTA-THERM

OL-PC

Monitor Light (Ordinary Locations)

DESCRIPTION

The Delta-Therm OL-PC monitor light provides a means
for end of line continuity monitoring of field terminated self-
regulating and constant wattage cables.

The OL-PC is supplied complete with stand-off and all necessary
components to install the unit onto & pipe quickly and easily.
OL-PC FEATURES

s NEMA 4X Enclosure

» Polycarbonate Is Durable And Contains No Metal
Components

* Lockable Enclosure

s 6°x 6"x3" Enclosure Provides Room To Make Connections

* Hinged Cover Is Easy To Open And Close

e« 100,000 Hours Of Operating Life

= Vibration Resistant

¢ Eliminates Lamp Failure Due To Fragile Lamp Fllaments

« Large Viewing Angle

* Suitable For Wet Locations

* 120, 208, 240, Or 277 VAC Operation

* One Monitor Light Stocking Item For 4 Voltages

« Light intensity Comparable To Incandescent Lamps, And
Far Superior To Neon Lamps

PREPARING CABLE FOR INSTALLATION

1. SELF-REGULATING CABLE end: Remove 7" (18cm) of
overjacket. Remove 5° (13cm) of braid. Unbraid and twist
remaining 2" (5¢m) of braid and crimp on ring conneclor.
Refer to Detail 1.

Ot ,@c_mm
» { i r - Bralded Coid Laat
! ]

7 {180m)

-4

Detall 1. Sell-regulating cable preparation.

2. CONSTANT WATT CABLE end: Remove 5" (13cm) of
braid, and unbraid and twist 2° (6cm) of braid and crimp
on ring connector. Refer to Detall 2.

P

Brald z — Fing Connecior
A Braiied Cold Land

|
r 7 (18emy

Detall 2. Constant watt cable preparation.

(847) 526-2407 Fax (847) 526-4456 (B00) 526-7887



INSTALLING THE OL-PC MONITOR LIGHT

1. Screw hub onto stand off. Remove hub locknut. Place
box on hub and secure with locknut. Open OL-PC panel
door. Refer to Detail 3.

2. Push cable through standoft and into the box. Continue
until ring terminal reaches threaded screw hole on un-
derside of stand-off, secure with screw provided. Refer
to Detall 4,

3. Set the assembly on pipe and fasten with pipe straps.
Refer to Detail 5.

4. Slide the large 3° (8cm) heat shrink sleeve over the bus
wires and insulated jacket. Refer to Detail 6 or 7. Do not
heat shrink at this detall.

5. For SELF-REGULATING CABLE. Remove 2" (5cm)
of insulating jacket. Split approximately 2° (5cm) of the
center matrix on self-regulating cable. Refer to Detail 6.
Strip bus wires and OL-PC's black and white wires at
least .25"(.64cm). Refer to Detail 6. Strip .26 (.64cm) of
the conductive core to expose the leads to the heater.

For CONSTANT WATT CABLE. Remove 2" (5cm) of in-
sulating jacket to expose insulated bus wire, and remove
thin spiralied nichrome wire. Tuck nichrome wire end
under jacket. Split approximately 2” (5cm) of insulated
bus wire. Strip at least .25"(.64cm) off each wire. Refer
to Detail 7

6. Crimp one bus wire to the black monitor light wire and
the other bus wire to the white monitor fight wire using
the insulated crimp connectors. Refer to Detail 8.

7. Position heat shrink sleeve over connectors, lead wires,
insulating jacket and apply heat to shrink and seal. Refer
to Detall 9.

8. Push wire into box and close the OL-PC panel door:
Refer to Detall 10.

Detall 3. Screw box onto stand
off, Remove OL-PC front.

Detall 4. Insert

Detail 5. Fasten full {— = -~ Gtand-ON

assembly with pipe A
o

siraps to pipe.
DELTA-THERM Corporation, P.O. Box 345, Wauconda IL, 60084

ACC OLPC 1203 DS

RAamove Nichrome Ganducior

Detaii 6. Sell-regulating cable. Detall Z Constant watt cable.

NOTE: Do not remove or replace white and/or black lead wires from LED
light assembiy.

Detali 8. Attach cable to LED light.

Fosition heat shrink - =
sleove to avesiap end —

NOTE: To brighten LED light (for 120
VAC applications only), remove the white
wire from light. Cut off the black Heat
Shrink area from white wire. Strip .26"

of Insulation from newly cut end of white
wire. Reattach white wire to light.

Detall 10. Finished assembly.

TECHNICAL SUPPORT
A full set of installation instructions is included with order,
Please call 1-800-526-7887 with any questions.

{847) 526-2407 Fax (847) 526-4456 (BOD) 526-7887



Product Information

TRYMER™ 2000 XP
Polyisocyanurate Insulation

TRYMER™ 2000 NP msulaiion is
polyurethane mudefied
polisocyanurate cellutar plastre
The rigpsd miubatzon is dupgshed 1a the
tart of bunstock for fabrication into
sheets, pipe shells, tank nnd vessel
ooverings, and other shapes for a
vanety ol thermnl nsulation
applications

TRYMER™ 2000 NP insutaticn
fuaises improved dimensional
stahildy over o wader range of
temperitures thon standard
polvurcthane trsulation

RS MER™™ insufation is not o
knoven nutrent sousce lor mold and
miidew

Applications
TRYMER! M 2050 NI weulugion 15
siizble for applications that require a
| Flame Sgread Index of 35 or less and
a Smnke Developed Indey of 456 or
fess when tested a8 per ASTM EB4
These are vpucat requirements for
prpe imsubition located in non-
plenum focations so Trymer 2000 \P
Insutntion 15 particubirly sdeal for use
a5 pipe insutation in the non-plenum
aseas of commercial binbdings  For
g raacduthon Socowed invicks
Py of commerond twnddog
1130 reconapendhy the use af our
fevmey Green Pheandy tussduion
Trymer™ 2000 XP can be used
within the service tempentiuge ringe
of - 297°F 1o 3C0°F (-183°C to
149°C}. Typical npplscationy for
FTRYMER ™ 2000 XP insutanon
mclude:
= inchasitrnl pipe vsslatan,
including elbonse and fittmgs
= onpunereial chlled water
msufation
o jouth and vessel {asulation
» core material for architesiural
and dructural panels
« insulatron log shipping
enntuibsees. tracks o¢ ratlears
) = core mitevial for Macioes bud)
pancllized construghions
= flut oe tapered board stocd for root
wsioion

1TW can provide general gundchnes
amt recamnsendations it TRYMER™
2000 XP wsulation 1 or additona
ndermation, +isit
www ipwansulation com, enil
|-80f-238- 1024 or contact your
regional 1T pepresemative

SIZE

Hemgh. 247 (61 emi

Woadih A" (122 cony

Length 30" 19 cm)
96" {243 ot

108" 374 ey

Custom lengths ore alio available
Cansact your regtonal 1TW
represemiative far detls.

PHYSICAL PROPERTIES

TRY VER™ 2000 XP insulation
exhibits the properties and
charsteristcn ndicuted in Table |
when tested o; represented
Consulttion with lecal code oificials
dnd des:pn engrnseryspetifiens s
rezammended before applhication

As with all tellular polymers,
FRVMEPR™ 2000 XP insulanon wili
degrade upon prolonged e\posure to
sundight A covenng to bluch
ultras ivles radiation must be usef w
help prevent degradation Other
coverings ta proteet the frsulation frne
the elements may be required

ENVIRONMENTAL DATA
TRYMER™ 20 XP insutation 5
specificalty formulnied to provide
excellest thevmsl wrsuintion properties
without the use of chlorefluorrcarbon
{CFC1 ar Iy deechtorofhwrosarhon
(HCI ) blowing agents. Is complianc
with the Mantreul Protocnl and the
Clean Air Act, TRYMEBHR M 00k \ P
insulation s manufactured wath ° °
Irydricarbon Blowing agents. whigh ~
have an venne depletiun poicit il .

-
.

E=CR o SSE s s
Tradereach FTTR _amaddls o Segixe:

/7 Insulation Systems

TRYMER™

PIR insulation

SAFETY

CONSIDERATIONS
TRYMER™ 2080 S P imtulutun
reguires care o handling. Al persons
sorking weth thes maderl wat hiosw

ot fodlow the proper handling
pravedures The cuzrent Mmtensul
Safety Data Sheer (MSDS) and
Geiuteral Handling Recommenditions
for TRYMPK '™ contn mformason
on the safe bandiing, storage and ase
of this material For copres of these
docmments, visit the fiteratere Hbron
st www. itwinsolation com call §-800-
231-1924 or contact your regsonal
ITW repregentative.

Installation

TRYMER™ 2000 X¥ insuiniim s
specifieally foymulated for cas;
fabrication into many shapes. such as
pipe coverings, valve and fimng
covers. and ciliers 10 meet spewtic
design neads Recauge of the criveal
wchecal desian nspects 0 many
appheatmns, ITW recommends
cnntacting quolificd designers o
speeify the ol system. For more
spetiiic structions. oomect 3 regiosnl
{1 M represeniative o sccess the
litevature Itbrany at
www fwingulitive com

Availability
TRYMER™S 2060 \# snuinnion
o dimeibuted drough 1TW's extensne
Authorized Fabmontor Nelwok For
move information, calt 1-800-231-
EP24

TRYMER 2000 XP Polyisocyanurate Insulation
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FOAMGLAS " ONE'™ INSULATION SYSTEMS FOR
f“ﬁN DUSTRIAL APPLICATIONS
“sburgh Comeng has developed imsalatian gestemis (oe p wite renge of piony anit

e@HpMeAt apphicatonp-atave ¢ Gr YAsEIgrouny, oS Of BWIOINF=3t COTTATE
rrn:;;m;sm from $50°F .gggp ? 68T m 4RI -

VOID e gaieital SUsTRFRY® Salen  dutsy
of FORMIZAS™ waddtoon ane basynaterd g
DINGS 451 ) @ oM By e e
st Thess BHAS gie fabgated v 5
IR g%l S g siaes for oo, tanh,
sk (ngos 3% VI L—ORLONY vy
s B apnkentva

Yotally Impermeable

fang Tarm Perfrmance
Baciusa 11020567 6f cnud glass colis, FOAMGLASY tinialion rexats muesiise by otk Sung ami v
Heims. Whed (05186 16 W0 TP alh ASTM £5G, 4 'y 3 pormweadrify rigig uf 000 prmn-n

Neoncombustible

FOAMGLAS™ msubition I3 1070y (1235 #°G QNS it RiMders 3 Maty—i Lantad o, FORMLLAL Y
tnsaifelian oit notabsory Mammaliie lousls @ e 3 o e dosy ofcug, FORMOLASY pautster oo
Fada oiy furtin ur ugreds o

Corrozion-Rasistant )
¥ Qi FFWMZLAS® asutetiin »» unsflicted by dormon rrencsis el by mast corrmave Slase
} Wipheed {2 doey 2ot romte metdl ouEnson dnd us ~gist, e IRSETANCe &l gl bory matr

wm maching phspmect & ppng

Dimgnsionatly Stable ,
FRAMGIASY BBl » affe(ind By lwmpassture d®memids sntl homidey 5 wib 01 et sam,
S 0 PONSe RO Thi st wyetem 'y itiiagnty remm@ne nhiet

High Comprusuva Strength ,

FQARGLAS® irivothey Cvs wIDSIRA" tnakls ativh (e’ niost oihar mstiistng mutenss In n prooest
desiping prng gpaem, FAMGLAS® nisuisten edmtutes tie ceed B Soptat oeptimene 1 poe Gote.
B 55 rindcias 3 i Ldst fur c00! ine=gr e ve, Sickevg or vanx retsrders, resiongang they ife

Techntcal Servien
Prishur: Lreiangh ToINCH Servize STl provies orbidal . ipph. alin s~ 21eman telicg—
SIANAHTNRN] 293 CIEDNR) a0 PURGANE~ (- 328 0aSluowe desmipe’ oraf nstaltor gutanie:

far complote data on FOAMGLAS* Insulataon Systems, plaase visit aur Web site at
waww fonmglas.oom, oF contoet Pitsdurgh Corning at any of the foltowing locstions:
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STANDARDS, CERTIFICATIONS™
AND APPROVALS

FOAMGLAS® insulation €aih be cartfiad
to conform to the fequirements of

« ASTHM € 852 “Specification for
Cellular Glgss Tharmal Inauiabion™

» ASTM € 1639 “Standard Spacificatmn
tor Fatncition of Ceftular Gigss Pigirg
and Tutung insulation”

» Military Spacificalion MIL 1 24244(,
“Induintion Materdts, Thermal,
with Specsat Corrosion and Chisride
Reguiament”

s Rucizar Regulatary Guide 1.36, ASTM
€785, C692, CB8N1

* Hame Spread %, Smoke Developed 0
{UL 721, ASTM T §4), Ut R2844, also
classtfied by UL of Canada

= 180 90012008

o UL 3709

+ ¥Or @ usting of UL Thmugh
Ponetraion Fire S0 Approvad
Systems please search tae UL
Datsbase AL fweew i ConY
Onte on this page click on
CERTIFICATIONS on the wit hand
wde, Under Gengizl Seairn 2lick
an Yk FILE NUMBER ard bype in
R15207 gn then SEARCH

» Baaedt of Stasinship Inspedion
{Canada) Certdicote of Approval
No. 100/F1 98

» Genera] Sarvices Administration,PES
(PCD} 15250, Public Bullding Service
Guitks Sherificaton, “Thermal
Insylation {Mechanical}” ‘

o New Yark City Dept. of Bidgs, MEA
9138-81 M FOAMGLAS? msulation i
plping, eguipment, walls aad cellings

» Kzv York State Umiform Fire
Prevention and 8y idiag Codé Dept
of State {DOS) 07200-890201-20113

o City of Los Angeles Genaral Approva
RR22434

FOAMGLAS® insilation I wentife by Fedaca:
Supply Cude Mir Manufacturer, (FSCM 0B869)

*written request for certificate of
compliance mudt sccompany order.

TOAMET A6 S SERLSST” o0 It Fag WY
FERNE Y bl 1Y TSI (T84 Caimp i

YO pgtitargs (1o vt CpIRe
el R 709 (Rerkaces Aw,

5,



i+ Insulation Systems

ALUMINUM ROLL
JACKETING

PABCO - CHILDERS METALS

{cladding)

DESCRI

ITW Pabea Childers Aluminum Kol Jochering |y the
preroes prodesgive outes surfaoe for mechanien? unanlsthe
asteme Includsity plpe vessels. and eymipiwesn R
protects the msulation and underying pode vexsel from
physeal damage, UV eapmsuse, oomisive aunosphetes
mndl wated

TTW Alummum Roif Jachetmg (sl calicd cladding) o
svaduble i sanooh, gscn embosest, and 3 38 eovrugated
fxrossornmped) fimihes.  For baper sinfoces, bovy ai and
deep costugnnd sheos aro alvo i silabie

TW Atummem Roll Iacketing has & bare oemer sinfare
and comes sandard with 3 1 mil thich polysurhn mosture
baner hesi-tmmnsted to ihe mtenor vtsor 1o kelp
prevevy coerousan of the jacketing siwd the undeity ing metal
prpe, vessel, or egumprent

Commnerctally puwe slumpesn o relamvely soll and bews
saued for use m thes spplaaon Mo wieagth can he
Freatly snpeoved by alln g wah smolt penientages of
ane v X Jther clovmeats swrh 4 Marginew s,
COPPCT. ZINC, Afl WMagnestim  Addational stscsigpth can be
acheeved by wold working  1TW lmsslstion Sypiemn
carefully screens all potemied auminan codd supplieny w
gsmae our products hawe the highest qualey are Yortvaun
wesstant. and comply with all retevant vandans,

T Alummum Roll Lachetag i 1y pacally mangtactused
using sHoys 3108 or 3007 whuh have sen sandar
Coopiaian  and  porformance  snd  a . conssieend
inzrchangeshie for use s insubtmn gochenng  1TW
rescrves the ght to ship whichever ooy 1s In wock a2 the
time of ordk plocemens  Onw af these fwi apecific ulhas
of an hitertintivi wloy can be specsiled by purchuse i e
W otuder placement but this miny affied minimum quantity,
Ieach-time, and gwice,

Composition Differences in Aluminum Alios [*u)
Aty | tu [ M T Mg o n
L3105 T @i aeh | ad

L3003 [ AnALY T g3 L e T Wnl_"

&

COMPUANCE TO STANDARDS

Both hase amd polysutlyn lined Alununurs Rolt Jouketing
fiom 1TW Insulailon Systers  vomply  with the

) requirements of the ASTM Aluminum lauketig Miderint

Stundird, G1729, Type b which includes the strength and
chemdenl cuupostion requirements for compliance to
ANTM B209 ¢ Abumanum Alloy Standard )

RECOMMENDED USES

T Atiatings Roll Jacheting o recrmmended for use n
&l ol the Follawing msilmion sy gem apphications
o Stmdad ontdoor ube on alt mpe and scusel
disulahion systems up 30 B A omer diwocter
e Indoor auulatieon watom applcazuee ap 1o § %
auter  dameiee whore  ucremsed  damage
tesesiance o denired

LIMITATIONS ON USE
W Alummuen Roll Jackaing Iy o sppropruse for the
foitow ing applications.

o Vo equipment and veisel tsuiatam appicatues
where the outes dusmcier o larges than 8 (. 1TW
doep corrupated alumsimum sheess shoukd be wed

o For moflop refisermscn applcanons. painied
Aluminum Jachetmg thubd be comsdered

s bor spphcations where mavnnen e ro s
n reiquered. stondess steel jacheting shoukd e
ueed

+  bor applxstiny where sckbtonal rosstawe w
comrosion - from the evigrmal e ronment o
fequired. iTW parsed stumsm (betme mas
be tsed  Where manimam corrosion reseitame

«requirss), ITW stambens sice! acheting ¢ F b o
THE should be wned

POLYSURLYN MOISTURE BARRIER

Pohamivn Montue Harvier (PSMEB) < an ongineered
thiee layer coextruded tilm of polyethylene and Swivn®
poi iers with a tetal film duckness of 3 mils {76 pmviha
Is heat lominted oy the factory to the msterus surface ot
Alumsnum Roft Jachetmy  $1'W recommends the use of
PN o sl Muminum Rl Jacheumy to holp privers
phving. sreviee and gafvanis cortosnin of shie interior
suefee of 1he el peketing and the underls ing insulated
mipe. tanh, Oe egupment

Pue oI5 swperfor perfommance chameerisngs, PSMB
replages the ol mooiure aivier technalagy of 1to 3 il

b polyhemft

2.10



UMINUM ROLL

rmw Insulation Systems ~ ALuMINUM Re

PABCO - CHILDERS METALS

{cladding)

PE ER IREMENTYS

HW Aluminum Roll Jackeung with o 3 mil polysurtyn
morsture barrier b bsen tested @ 3 thind pary b for
flammabiliy and emmance using the standard mdustry
o5t metheds.  The resalts were;

ASTM ER4 Flame Spread Indes* .~ 7

0
(ASTM £84 Smoke Developed Index* [ 5§
_Quter Surface Emimmcc j 01

*Tested with extenor metol surface exposed Lo the Mame

FACE FINISHES

Each of the three surfuce finishes mailable for ITW
Alummum Roll Jacheting (smouth, stucco emhossed, and
316" comugmed) has ppplications where &t s
recommended. ~ All of these ean be suppiied with o
painted extentor  For mare informition an this, consuli
the ITW data sheet on puinted Alurmioum Rol) Jucketing.

Thxs iy & very pc;pula!’ ﬁnﬁh and is the “default™ fior the
many cnd-usersspeafiens win prefer the clean fouk of
this finish, This finish sheds min water the best.
However, stus smooth surfoce readily shows damage such
us from hail or ather phywical abuse. % also shows the
dir more than the nther finishes due o ts smonthness.
Lasily, it is heghly reflective of sundight. and when Kcutes!
ncar eadwayvs, some specificrd see this reflecoon s 8
possible concem.

this 15 another popular finish used for ITW Aluminum
RKol) Jacheting. The swieco-like surface texiure hides
sall impecfections md scratches caused by physks!
damage dunng or afler installstson  This finish alan
redaces reflectovity while stilt tookhing veny professional
Lastly. the use of Sucon embassed finish provides o sinnld
mereise 1o the tigidity and strengzh of the ITW Aluminum
Roil Jacketing, ’

nus finsh wmisas of pmmuel gmmrcs or crmps about
3 16" apan running in the length direction of the pepe
flus finish also hides amall damage and scraiches o the
Jacketing and reduces sunlight reflection. In nddition,
the ngture of this finish geves the wluminum juchel nwre
shility to expand and comtract (o wdapt 1o insolation
movement coused by pipe or ambient temperuzune
chenges  Lmstly. the riglditnn and strength of 31167
vorrugated finish is substamtiatly increased makng 51 weal
for use as jacketing on large dinmeler pipe und vésseh up
to 8 ft diameter. This finish is avallable o o manimum
thickress of @ 024 inches,

RECOMMENDED THICKNESS

ITW recommends that the thickness of Aluminem Roll
Jacketing wsed vary based on the outer dhamcter of the
msuloton Systesn per the requirements ol ASTM C 1729
Thss reonmmended theckness 1s shown in the table beluw

{dulvr N Alwwnmani l.’utLH Thickaess, Hulus(mfllt

frasudatiom

NevvRozdid Fasularion

Pismwiceet (i Kigzid basplution

B Q06 (0.4 00t8 (0.9)
Qvee B ddwu 1) 0016 {0.4} o0 0.3
Over 11 thru 24 0016 (04) 0.0 (0.0)
Over 24 they 36 0.020 (0.5) 0032 (0.8)
36 0024 (0.6) 0040 (1)
U011 TTW lisuGton Systanw 8O0 331 1004 ROt
Pabro/Childers Mot www tlwmsulstion Lam Superzedes ACCS 0506

“Tradensarh of DuPont 2.10



Leachate Storage Facility Expansion Construction Certification Report

Appendix F: Tank Manufacturer’s Certification Letter

Brown o Caldwell :

Lorain County H_{ ST_03-08-13.docx



PROIJECT NAME: Lorain County Landfill
AQUASTORE TANK NO. 8123113 - 3652

DATE: 2/6:13
ENGINEER: Brown & Caldwell
PROJECT CERTIFICATION

Based on the requirement in the project specifications for the Lorain County Landfill in
Oberlin, OH, we(Gateway Tank), hereby certify that the 3652 Tecstore that has been
provided for the Landfill, and is manufactured by CST Storage of Dekalb, IL., has been
installed according to the plans and specification provided us by the engineer.

Items inspected are:
* All Epoxy coated steel panels are provided as per manufacturer’s specifications
o All panels have been inspected and holiday tested as per manufacturer’s
requirements
¢ The Tank installation and leak testing
¢ Dome structural integrity

The 36° diameter tank has been instalied in accordance with the Manufacturers assembly
requirements by the certified and authorized crew of the tank distributor, Gateway Tank,
Inc of Avon, OH.

Leak Testing Warranty:

Gateway Tank hereby warrants that the tank provided has been leak tested and shall be
free from any water leaking. Shouid any leak be found, Gateway Tank, will be notified,
and shall dispatch a crew to repair leak, as per Manufacturer’s specifications.

Floor Bracket Installation:

Gateway Tank approved a floor bracket design for the aeration in the tank and has
inspected the installation. After installation of floor brackets, the sealer at the floor joints
was inspected and was not disturbed by work done from brackets. This installation of the
floor brackets does not void any warranty on the floor.

Dave Witzigrcuter, President Date

-
) e LA —



Leachate Storage Facility Expansion Construction Certification Report

Appendix G: Pipeline Pressure Test Results

| }
Brown»o Caldwell :

Lorain County IlI_LST_03-08-13.docx
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Leachate Storage Facility Expansion Construction Certification Report

Appendix H: Air Monitoring Results

Brown s Caldwell :

Lorain County I_LST_03-08-13.docx



.Br N o

Caldwell

Confined Space Entry Permit
A new permit shall be completed daily for each shift
{Page 10f2)

GENERAL INFORMATION
Location/Space to be Entered Date of Entry

foreilH 2 LalAeSEpm T L ’/”’/’
Project No.
Pupose of Enlty " LA o i pes fo s 4o Lodsl
e
Authorized Entrants 2/ .»’)(ﬁ &~ire—
Authorized Attendants J_ f é ( &

PHYSICAL HAZARD INFORMATION

Physical Hazards Present /o . /.2 / 7 Physical Hazard Contr /’u,m T A7 T 75
f‘y\l-‘z-é ‘ MM /j ,,!u_/h,,,“_ Fon e rj.
. /oh‘fl /\D (,/f?—@g Vi w—-' 4{//‘2/’.‘&‘-6{ vV e //"." AL (e

Milpp frés Perso—el P W et AP S i ofe o 5
ATMOSPHERIC HAZARDS AND PRE-ENTRY/ENTRY AR MONITORING DATA

Acceptable atmospheric conditions: 02 > 20.0 percent and < 22.0 percent; LEL < 5 percent; H2S < 5 ppm; CO <12 ppm; VOCs
50 percent of the TLV or PEL (whichever is Iower) Complete the mfom\atnon below as applicable.

Name/signature of person(s) performing air monitoring

DateIT ime Initials 02 LEL | H2S co Other (specify)
| ', 2 L 410, |0 > O

N
q‘«?

'
L 3U3 (s | 2s.

!
v T[S0 2e.

(8%

4
Txg?//fs [ |5, | O | C ¢
1 C
| O

S |
- N
< o

L

Original to work station; then to Health and Safety Director.
Copy to project file. Revised: March 2010



RECEIVED
MAR 12 2013

Hl!onfmed pace Ptry Permit (Cont.)
A new permit shall be compieted daily for each shift

(Page 20t 2)

VENTILATION

Based on air monitoring results above, is forced air ventilation required? [T] Yes E:No
If yes, ventilation should be run for at least 15 minutes before the air is re-monitored. If no, continuous air monitoring should be
performed.

EMERGENCY INFORMATION AND RESCUE PROVISIONS

Method of commu?ation between entrants and attendant (i.e. verbal, radio, etc.)
/2 éﬂ%

Methiod of responding to emergencies/rescue
/E]Non-Entry Rescue (i.e. tri-pod/winch system) Re fnvee/ fine.

[ Entry Rescue (Outside Provider — specify)

Emergency Contact Information (Name and Phone No.)

g7/

PERSONAL PROTECTIVE EQUIPMENT REQUIRED FOR ENTRY (Check all that apply)

(;E:Hard Hat T Safely Glasses [ Safety Goggles ] Face shield
X1 Safety Boots {ZPWork Gloves 1 Chemical Gloves [T Tyvek Coveralls
[] Poly-Tyvek Coveralis | [_] Saranex Coveralis /E'.F ull Boﬁy Hamess/Lanyard (L] Tri-Pod/Emergency Winch
[ Hearing Protection X Flashiight Eﬁupplemental Lighting L]
L] Intrinsically safe/explosion-proof equipment (specity):
[ Respiratory Protection: /[///i’(
[ Air Puritying (1/2 or full face); Cartridges:
[Jscea  [] Supptied Air
[] Other (specity):
AUTHORIZATION AND VERIFICATION -
Ent uperwsor Signature S ce?/ 64 ¢ ¢« >~ | DatefTime:
& / d ~ A
197[._ o - SIS ) s yesy
¢ /Men t S’gnature Da?ﬁin‘ie:
/L‘l l [i[13 i34
PEEMIT CANCELLATION _
Caricelled By: Date/Time: Reason:
| :’Vf”?? M '} N ._1 ay -I,)l ;“f; l/é-l (//‘ ‘/, Cor o p e P
[ & /54 —N

Original to work station; then to Health and Safety Director.
Copy to projeci file.

Revised: March 2010
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