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ADVERTISEMENT FOR BIDS

OTSEGO COUNTY
ROYAL CREST MOTEL DEMOLITION

Gaylord, Michigan

BID 2020-05

Sealed Bids for the Otsego County Royal Crest Motel Demolition will be received by Otsego County
Administration, 225 West Main Suite 203, Gaylord, Michigan 49735, until 1:00 pm local time, on Friday,
August 21, 2020. Bids will be opened and publicly read aloud in Room 100 at that time.

The full bid package will be available on-line at http://www.otsegocountymi.gov/general-information/bids-
and-proposals/ beginning Friday, July 31, 2020. Hard copies of the Bid Documents are available upon
request, starting July 31, 2020, at the Otsego County Administration Office, 225 West Main, Suite 203,
Gaylord, Michigan 49735. Phone: 989-731-7520.

A mandatory pre-bid/site walk-through will be held at 10:00 am, Monday, August 17, 2020, at the Project
Site.

Any questions must be received by the end of business day on Wednesday, August 19, 2020. All questions
related to the Demolition and Disposal of the former Royal Crest Motel are to be directed to Chris Churches
at cchurches@otsegocountymi.gov or (989) 731-7515.

The principal items of work consist of the following:

Demolish and dispose of the former Royal Crest Motel buildings complete at 803 South Otsego Avenue,
Gaylord, Michigan 49735.

The intent of Otsego County is to award one (1) Contract for the entire project.

Bids shall remain firm and shall not be withdrawn for a period of ninety (90) calendar days after bid opening.
The County of Otsego reserves the right to accept, reject or negotiate any or all bids to waive or not waive
informalities or irregularities in the bids or bidding procedures and to accept any bid determined by the

County to be in the best interest of the County, regardless of price. Vendors located in Otsego County receive
a 5% cost variance for low bid determination.
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INSTRUCTIONS TO BIDDERS

ARTICLE 1 - DEFINED TERMS

1.01

Terms used in these Instructions to Bidders will have the meanings indicated in the General Conditions
and Supplementary Conditions. Additional terms used in these Instructions to Bidders have the
meanings indicated below which are applicable to both the singular and plural thereof:

A. Bidder-The individual or entity who submits a Bid directly to OWNER.
B. OWNER-The owner of this project is Otsego County.

C. ENGINEER-The engineer is C2AE, 123 W. Main Street, Suite 200, Gaylord, Michigan
49735. Attention: Kevin Makarewicz.

D. Issuing Office-The office from which the Bidding Documents are to be issued and where the
bidding procedures are to be administered. The issuing office is Otsego County
Administration, 225 W. Main Street, Suite 203, Gaylord, Michigan 49735.

E. Successful Bidder-The lowest responsible Bidder submitting a responsive Bid to whom
OWNER (on the basis of OWNER’S evaluation as hereinafter provided) makes an award.

ARTICLE 2 - COPIES OF BIDDING DOCUMENTS

2.01

2.02

2.03

Complete hard copy sets of the Bidding Documents may be obtained from the Issuing Office upon
request. The Complete set of Bidding Documents is available online at
http://www.otsegocountymi.gov/general-information/bids-and-proposals/

Complete sets of Bidding Documents must be used in preparing Bids; neither OWNER nor ENGINEER
assumes any responsibility for errors or misinterpretations resulting from the use of incomplete sets of
Bidding Documents.

OWNER in making copies of Bidding Documents available on the above terms does so only for the
purpose of obtaining Bids for the Work and do not confer a license or grant for any other use.

ARTICLE 3 - QUALIFICATIONS OF BIDDERS

3.01

3.02

To demonstrate Bidder’s qualifications to perform the Work, within five days of OWNER’S request
Bidder shall submit written evidence such as financial data, previous experience, present commitments,
and such other data as may be called for by the OWNER.

Bidders will be required to execute a Noncollusion Affidavit of Prime Bidder Statement (page NCA-1)
and include the affidavit with this Bid.

ARTICLE 4 - EXAMINATION OF BIDDING DOCUMENTS, OTHER RELATED DATA, AND SITE

4.01

4.02

On request, OWNER will provide Bidder access to the Site to conduct such examinations,
investigations, explorations, tests, and studies as Bidder deems necessary for submission of a Bid.
Bidder shall fill all holes and clean up and restore the Site to its former condition upon completion of
such explorations, investigations, tests, and studies.

It is the responsibility of each Bidder before submitting a Bid to:
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A. Examine and carefully study the Bidding Documents, including any Addenda and the other
related data identified in the Bidding Documents;

B. Visit the Site and become familiar with and satisfy Bidder as to the general, local, and Site
conditions that may affect cost, progress, and performance of the Work; Site visits shall be
coordinated through Chris Churches, cchurches@otsegocountymi.gov or (989) 731-7515
and shall take place during the week of Monday, August 17, 2020.

C. Become familiar with and satisfy Bidder as to all federal, state, and local Laws and Regulations
that may affect cost, progress, or performance of the Work;

D. Agree at the time of submitting its Bid that no further examination, investigations, explorations,
tests, studies, or data are necessary for the determination of its Bid for performance of the Work
at the price bid and within the times and in accordance with the other terms and conditions of
the Bidding Documents;

E. Correlate the information known to Bidder, information and observations obtained from visits to
the Site, reports and drawings identified in the Bidding Documents, and all additional
examinations, investigations, explorations, tests, studies, and data with the Bidding Documents;

F. Promptly give ENGINEER written notice of all conflicts, errors, ambiguities, or discrepancies
that Bidder discovers in the Bidding Documents and confirm that the written resolution thereof
by ENGINEER is acceptable to Bidder; and

G. Determine that the Bidding Documents are generally sufficient to indicate and convey
understanding of all terms and conditions for the performance of the Work.

4.03  The submission of a Bid will constitute an incontrovertible representation by Bidder that Bidder has
complied with every requirement of this Article 4, that without exception the Bid is premised upon
performing and furnishing the Work required by the Bidding Documents and applying any specific
means, methods, techniques, sequences, and procedures of construction that may be shown or indicated
or expressly required by the Bidding Documents, that Bidder has given ENGINEER written notice of all
conflicts, errors, ambiguities, and discrepancies that Bidder has discovered in the Bidding Documents
and the written resolutions thereof by ENGINEER are acceptable to Bidder, and that the Bidding
Documents are generally sufficient to indicate and convey understanding of all terms and conditions for
performing and furnishing the Work.

ARTICLE 5 - PRE-BID CONFERENCE
5.01 A mandatory pre-bid conference will be held beginning at 10 a.m., Monday, August 17, 2020 at the
Project Site.

ARTICLE 6 - SITE AND OTHER AREAS

6.01 The Site is identified in the Bidding Documents. All additional lands and access thereto required or
temporary construction facilities, construction equipment, or storage of materials and equipment to be
incorporated in the Work are to be obtained and paid for by CONTRACTOR. Easements for permanent
structures or permanent changes in existing facilities are to be obtained and paid for by OWNER unless
otherwise provided in the Bidding Documents.

ARTICLE 7 - INTERPRETATIONS AND ADDENDA

7.01 All questions about the meaning or intent of the Bidding Documents are to be submitted to ENGINEER
in writing. Interpretations or clarifications considered necessary by ENGINEER in response to such
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7.02

questions will be issued by Addenda mailed or delivered to all parties recorded by ENGINEER as
having received the Bidding Documents, as well as posted online with the Complete Bidding
Document. Questions must be received by the end of business day, Wednesday, August 19, 2020, in
order to be answered. Only questions answered by Addenda will be binding. Oral and other
interpretations or clarifications will be without legal effect.

Addenda may be issued to clarify, correct, or change the Bidding Documents as deemed advisable by
OWNER and ENGINEER.

ARTICLE 8 - BID SECURITY

8.01

A Bid security is required in the amount of 10% of the bid amount.

ARTICLE 9 - CONTRACT TIMES

9.01

The number of days within which, or the dates by which, the Work is to be (a) Substantially Completed
and (b) also completed and ready for final payment are set forth in the Agreement.

ARTICLE 10 - LIQUIDATED DAMAGES

10.01

Provisions for liquidated damages, if any, are set forth in the Bid Form.

ARTICLE 11 - SUBSTITUTE AND “OR-EQUAL” ITEMS

11.01

The Contract, if awarded, will be on the basis of materials and equipment specified or described in the
Bidding Documents without consideration of possible substitute or “or-equal” items. Whenever it is
specified or described in the Bidding Documents that a substitute or “or-equal” item of material or
equipment may be furnished or used by CONTRACTOR if acceptable to ENGINEER, application for
such acceptance will not be considered by ENGINEER until after the Effective Date of the Agreement.
The procedure for submission of any such application by CONTRACTOR and consideration by
ENGINEER is set forth in the General Conditions.

ARTICLE 12 - SUBCONTRACTORS, SUPPLIERS, AND OTHERS

12.01

12.02

The identity of certain Subcontractors, Suppliers, individuals, or entities are required to be submitted to
OWNER within twenty-four (24) hours after the bid opening time and date. If OWNER or
ENGINEER, after due investigation, has reasonable objection to any proposed Subcontractor, Supplier,
individual, or entity, OWNER may, before the Notice of Award is given, request apparent Successful
Bidder to submit a substitute, in which case apparent Successful Bidder shall submit an acceptable
substitute, Bidder’s Bid price will be increased (or decreased) by the difference in cost occasioned by
such substitution, and OWNER may consider such price adjustment in evaluating Bids and making the
contract award.

If apparent Successful Bidder declines to make any such substitution, OWNER may award the Contract
to the next lowest Bidder that proposes to use acceptable Subcontractors, Suppliers, individuals, or
entities. Declining to make requested substitutions will not constitute grounds for forfeiture of the Bid
security of any Bidder. Any Subcontractor, Supplier, individual, or entity so listed and against which
OWNER or ENGINEER makes no written objection prior to the giving of the Notice of Award will be
deemed acceptable to OWNER and ENGINEER subject to revocation of such acceptable after the
Effective Date of the Agreement as provided in paragraph 6.06 of the General Conditions.
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12.03

CONTRACTOR shall not be required to employ any Subcontractor, Supplier, individual, or entity
against whom CONTRACTOR has reasonable objection.

ARTICLE 13 - PREPARATION OF BID

13.01

13.02

13.03

13.04

13.05

13.06

13.07

13.08

13.09

13.10

13.11

The Bid form is included with the Bidding Documents. Additional copies may be obtained from the
OWNER.

All blanks on the Bid form shall be completed by printing in ink or by typewriter and the Bid signed. A
Bid price shall be indicated for each Bid item and alternative listed therein.

A Bid by a corporation shall be executed in the corporate name by the president or a vice-president or
other corporate officer accompanied by evidence of authority to sign. The corporate seal shall be
affixed and attested by the secretary or an assistant secretary. The corporate address and state of
incorporation shall be shown below the signature.

A Bid by a partnership shall be executed in the partnership name and signed by a partner (whose title
must appear under the signature), accompanied by evidence of authority to sign. The official address of
the partnership shall be shown below the signature.

A Bid by a limited liability company shall be executed in the name of the firm by a member and
accompanied by evidence of authority to sign. The state of formation of the firm and the official
address of the firm must be shown below the signature.

A Bid by an individual shall show the Bidder’s name and official address.

A Bid by a joint venture shall be executed by each joint venturer in the manner indicated on the Bid
form. The official address of the joint venture must be shown below the signature.

All names shall be typed or printed in ink below the signatures.

The Bid shall contain an acknowledgment of receipt of all Addenda, the numbers of which shall be
filled in on the Bid form.

The address and telephone number for communications regarding the Bid shall be shown.
The Bid shall contain evidence of Bidder’s authority and qualification to do business in the state where

the Project is located or covenant to obtain such qualification prior to award of the Contract. Bidder’s
state contractor license number for the state of the Project, if any, shall also be shown on the Bid form.

ARTICLE 14 - BASIS OF BID; EVALUATION OF BIDS

14.01

Lump Sum

A. Bidders shall submit a Bid on a lump sum basis for the base Bid and include a separate price for
each option described in the Bidding Documents as provided for in the Bid form. The price for
each option will be the amount added or deleted from the base Bid if OWNER selects the
alternate. In the evaluation of Bids, options will be applied in any order or combination as
determined by the Owner.

ARTICLE 15 - SUBMITTAL OF BID
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15.01

15.02

15.03

Each prospective Bidder is furnished one copy of the Bidding Documents with one separate unbound
copy each of the Bid form. The unbound copy of the Bid form is to be completed and submitted with
the Bid security and the following data:

A. Attachment A Noncollusion Affidavit of Prime Bidder

B. Attachment B Bidder Information

Attachment C Subcontractor Information shall be submitted within twenty-four (24) hours after the Bid
opening date and time as indicated in Article 12 of these Instructions to Bidders.

A Bid shall be submitted no later than the date and time prescribed and at the place indicated in the
advertisement or invitation to Bid and shall be enclosed in an opaque sealed envelope plainly marked
with the Project title (and, if applicable, the designated portion of the Project for which the Bid is
submitted), the name and address of Bidder, and shall be accompanied by the Bid security and other
required documents. Ifa Bid is sent by mail or other delivery system, the sealed envelope containing
the Bid shall be enclosed in a separate envelope plainly marked on the outside with the notation “BID
ENCLOSED.” A mailed Bid shall be addressed to:

OTSEGO COUNTY ADMINISTRATION
225 West Main, Suite 203
Gaylord, Michigan 49735

ARTICLE 16 - MODIFICATION AND WITHDRAWAL OF BID

16.01

16.02

A Bid may be modified or withdrawn by an appropriate document duly executed in the manner that a
Bid must be executed and delivered to the place where Bids are to be submitted prior to the date and
time for the opening of Bids.

If within 24 hours after Bids are opened any Bidder files a duly signed written notice with OWNER and
promptly thereafter demonstrates to the reasonable satisfaction of OWNER that there was a material and
substantial mistake in the preparation of its Bid, that Bidder may withdraw its Bid, and the Bid security
will be returned. Thereafter, if the Work is rebid, that Bidder will be disqualified from further bidding
on the Work.

ARTICLE 17 - OPENING OF BIDS

17.01

Bids will be opened at the time and place indicated in the advertisement or invitation to Bid and, unless
obviously non-responsive, read aloud publicly. An abstract of the amounts of the base Bids and options,
if any, will be made available to Bidders after the opening of Bids.

ARTICLE 18 - BIDS TO REMAIN SUBJECT TO ACCEPTANCE

18.01

All Bids will remain subject to acceptance for the period of time stated in the Bid form, but OWNER
may, in its sole discretion, release any Bid and return the Bid security prior to the end of this period.

ARTICLE 19 - AWARD OF CONTRACT
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19.01

19.02

19.03

19.04

19.05

19.06

OWNER reserves the right to reject any or all Bids, including without limitation, nonconforming,
nonresponsive, unbalanced, or conditional Bids. OWNER further reserves the right to reject the Bid of
any Bidder whom it finds, after reasonable inquiry and evaluation, to be non-responsible. OWNER may
also reject the Bid of any Bidder if OWNER believes that it would not be in the best interest of the
Project to make an award to that Bidder. OWNER also reserves the right to waive all informalities not
involving price, time, or changes in the Work and to negotiate contract terms with the Successful
Bidder.

More than one Bid for the same Work from an individual or entity under the same or different names
will not be considered. Reasonable grounds for believing that any Bidder has an interest in more than
one Bid for the Work may be cause for disqualification of that Bidder and the rejection of all Bids in
which that Bidder has an interest.

In evaluating Bids, OWNER will consider whether or not the Bids comply with the prescribed
requirements, and such alternates, unit prices and other data, as may be requested in the Bid Form or
prior to the Notice of Award.

In evaluating Bidders, OWNER will consider the qualifications of Bidders and may consider the
qualifications and experience of Subcontractors, Suppliers, and other individuals or entities proposed for
those portions of the Work for which the identity of Subcontractors, Suppliers, and other individuals or
entities must be submitted as provided in Article 12 - Subcontractors, Suppliers and others of these
Instruction to Bidders.

OWNER may conduct such investigations as OWNER deems necessary to establish the responsibility,
qualifications, and financial ability of Bidders, proposed Subcontractors, Suppliers, individuals, or
entities to perform the Work in accordance with the Contract Documents.

If the Contract is to be awarded, OWNER will award the Contract to the Bidder whose Bid is in the best
interests of the Project.

ARTICLE 20 - FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR

20.01

Unless otherwise required in the Bidding Documents, the Agreement for the Work will be written on
AIA Document A101, Standard Form of Agreement Between Owner and Contractor Where the Basis of
Payment Is a Stipulated Sum.

ARTICLE 21 — PERFORMANCE BOND AND PAYMENT BOND

21.01

Performance and payment bonds will not be required.

ARTICLE 22 - SIGNING OF AGREEMENT

22.01

When OWNER gives a Notice of Award to the Successful Bidder, it shall be accompanied by the
required number of unsigned counterparts of the Agreement with the other Contract Documents which
are identified in the Agreement as attached thereto. Within 15 days thereafter, Successful Bidder shall
sign and deliver the required number of counterparts of the Agreement and attached documents to
OWNER. Within fifteen (15) days thereafter, OWNER shall deliver one fully signed counterpart to
Successful Bidder with a complete set of the Drawings with appropriate identification.
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BID FORM

PROJECT IDENTIFICATION: OTSEGO COUNTY

ROYAL CREST MOTEL DEMOLITION

DELIVER BID TO: Otsego County Administration

1.01

2.01

3.01

225 West Main, Suite 203
Gaylord, MI 49735

The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement
with OWNER in the form included in the Bidding Documents to perform all Work as specified or
indicated in the Bidding Documents for the prices and within the times indicated in this Bid and in
accordance with the other terms and conditions of the Bidding Documents.

Bidder accepts all of the terms and conditions of the Advertisement or Invitation to Bid and
Instructions to Bidders, including without limitation those dealing with the disposition of Bid
security. The Bid will remain subject to acceptance for ninety (90) calendar days after the Bid
opening, or for such longer period of time that Bidder may agree to in writing upon request of
OWNER.

In submitting this Bid, Bidder represents, as set forth in the Agreement, that:

A.

Bidder has examined and carefully studied the Bidding Documents, the other related data
identified in the Bidding Documents, and the following Addenda, receipt of all which is
hereby acknowledged.
AddendumNo. __,_ |

9 9

Bidder has visited the Site and become familiar with and is satisfied as to the general, local
and Site conditions that may affect cost, progress, and performance of the Work.

Bidder 1s familiar with and is satisfied as to all federal, state and local Laws and
Regulations that may affect cost, progress and performance of the Work.

Bidder has carefully studied all reports of explorations and tests of subsurface conditions
at or contiguous to the Site and all drawings of physical conditions in or relating to
existing surface or subsurface structures at or contiguous to the Site (except Underground
Facilities).

Bidder has obtained and carefully studied (or assumes responsibility for having done so)
all additional or supplementary examinations, investigations, explorations, tests, studies
and data concerning conditions (surface, subsurface and Underground Facilities) at or
contiguous to the Site which may affect cost, progress, or performance of the Work or
which relate to any aspect of the means, methods, techniques, sequences, and procedures
of construction to be employed by Bidder, including applying the specific means,
methods, techniques, sequences, and procedures of construction expressly required by the
Bidding Documents to be employed by Bidder, and safety precautions and programs
incident thereto.

Bidder does not consider that any further examinations, investigations, explorations, tests,
studies, or data are necessary for the determination of this Bid for performance of the
Work at the price(s) bid and within the times and in accordance with the other terms and
conditions of the Bidding Documents.
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G. Bidder is aware of the general nature of work to be performed by OWNER and others at
the Site that relates to the Work as indicated in the Bidding Documents.

H. Bidder has correlated the information known to Bidder, information and observations
obtained from visits to the Site, reports and drawings identified in the Bidding Documents,
and all additional examinations, investigations, explorations, tests, studies, and data with
the Bidding Documents.

L Bidder has given ENGINEER written notice of all conflicts, errors, ambiguities, or
discrepancies that Bidder has discovered in the Bidding Documents, and the written
resolution thereof by ENGINEER is acceptable to Bidder.

J. The Bidding Documents are generally sufficient to indicate and convey understanding of
all terms and conditions for the performance of the Work for which this Bid is submitted.

4.01  Bidder further represents that this Bid is genuine and not made in the interest of or on behalf of
any undisclosed individual or entity and is not submitted in conformity with any agreement or
rules of any group, association, organization or corporation; Bidder has not directly or indirectly
induced or solicited any other Bidder to submit a false or sham Bid; Bidder has not solicited or
induced any individual or entity to refrain from bidding; and Bidder has not sought by collusion to
obtain for itself any advantage over any other Bidder or over OWNER.

5.01  Bidder will complete the Work in accordance with the Contract Documents for the following
price(s):
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Division A — Building Base Lump Sum Bid
For the Otsego County Royal Crest Motel Demolition. Complete with all appurtenance, as specified
herein and as shown on the plans, the Bidder agrees to perform all of the work of this Contract for the

following lump sum bid price.

Total Lump Sum Bid Price: $

Total bid amount in words

Dollars and cents.

6.01  Bidder agrees to have all work completed and ready for final payment in accordance with
paragraph 14.07 of the General Conditions on or before Thursday, December 31, 2020.

7.01  The following documents are attached to and made a condition of this Bid:

A. Required Bid security

B. Noncollusion Affidavit of Prime Bidder (Attachment
A)

C. Bidder Information (Attachment B)

SUBMITTED on , 2020.

State Contractor License No. . (If

applicable)
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If Bidder is:
An Individual

Name (typed or printed):

By: (SEAL)
(Individual’s signature)

Doing business as:

Business address:

Phone No. Fax No.

A Partnership

Partnership Name: (SEAL)

By:

(Signature of general partner -- attach evidence of authority to sign)

Name (typed or printed):

Business address:

Phone No. Fax No.

A Corporation

Corporation Name: (SEAL)

State of Incorporation:

Type (General Business, Professional, Service, Limited Liability):

B (Signature -- attach evidence of authority to sign)

Name (typed or printed):

Title: (CORPORATE SEAL)
Attest

(Signature of Corporate Secretary)

Business address:

Phone No. Fax No.

Date of Qualification to do business is

BF4



Attachment A
Noncollusion Affidavit of Prime Bidder

State of:
County of:

, being first duly sworn, deposes and says that:
(1) He/She is the of , the Bidder that has

submitted the attached Bid;

(2) He/She is fully informed respecting the preparation and contents of the attached Bid and of all
pertinent circumstances respecting such Bid;

(3) Such Bid is genuine and is not a collusive or sham bid,

4) Neither the said Bidder nor any of its officers, partners, owners agents, representatives,
employees or parties in interest, including this affiant, has in any way colluded, conspired,
connived or agreed, either directly or indirectly, with any other Bidder, firm, or person to submit
a collusive or sham Bid in connection with the Contract for which the attached Bid has been
submitted or to refrain from bidding in connection with such Contract, or has in any manner,
directly or indirectly, sought by agreement, or collusion or communication or conference with
any other Bidder, firm, or person to fix the price or prices in the attached bid or that of any other
Bidder, or, to fix any overhead, profit, or cost element of the bid price or the bid price or prices in
the attached bid or that of any other Bidder, or to secure through any collusion, conspiracy,
connivance, or unlawful agreement any advantage against Bay Mills Township or any person
interested in the proposed Contract.

(5) The price or prices quoted in the attached Bid are fair and proper and are not tainted by any
collusion, conspiracy, connivance, or unlawful agreement on the part of the Bidder or any of its
agents, representatives, owners, employees, or parties of interest, including this affiant.

Signed By:
(Title)
Subscribed and sworn to before me this day
of , 2020

My Commission Expires:
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Attachment B
Bidder Information

GENERAL
The Bidder must complete the following:

A. Active Projects -

Year Began  Owner Contract Price Project Description

b

B. Completed Similar Projects -

Year Began  Owner Contract Price Project Description

C. Bidder's approximate bonding capacity as of August 21, 2020.
D. Name of Bidder's superintendent who will be responsible for the project -

1. (Two alternate names are

acceptable)

1. General Experience




OTSEGO COUNTY
ROYAL CREST MOTEL DEMOLITION

TABLE OF CONTENTS

123 W. Main St. Suite 200
Gaylord, MI 49735
0:989.732.8131
www.c2ae.com

Division Section Title Pages
DIVISION 01 — GENERAL REQUIREMENTS

01410 SOIL COMPACTION AND TESTING 3
01560 SPECIAL CONTROLS 2
DIVISION 02 — EXISTING CONDITIONS

02110 SITE PREPARATION 5
02211 SITE EARTHWORK 4
02901 RESTORATION AND CLEAN-UP 2
02936 TOPSOILING AND SEEDING 4
024116 STRUCTURE DEMOLITION 8

END OF TABLE OF CONTENTS

000110-1



http://www.c2ae.com/

Royal Crest Motel Demolition

i ( 20 e Otsego County, Michigan
—

SECTION 01410 - SOILS COMPACTION AND TESTING

PART 1 GENERAL

1.01 WORK INCLUDED: The work covered by this section of the specifications consists of furnishing all
plant, labor, equipment and materials in connection with SOILS COMPACTION AND TESTING.

1.02 RELATED WORK: The Contractor shall compact all bedding, backfill, fills, and embankments to
the percentage of maximum unit weight specified herein. All compaction operations shall be
performed utilizing suitable methods and equipment specifically designed for earth compaction.
Rollers shall be of a standard design and in general shall be vibratory, rubber tire or smooth steel
drum for granular materials and kneading type (sheep's foot) for non-granular materials. All
operations shall be performed such that they do not damage or displace any pipes, utilities or
structures. Compaction by flooding or jetting shall not be allowed. Attention is directed to
SECTION 01560 - SPECIAL CONTROLS.

1.03 DEFINITIONS
A. GRANULAR MATERIALS: Soils having a loss by washing of 15 percent or less.
B. NON-GRANULAR MATERIALS: Soils having a loss by washing of more than 15 percent.
C. LOSS BY WASHING: Materials finer than a No. 200 sieve as determined by ASTM C117.

D. MAXIMUM UNIT WEIGHT: Maximum dry pounds per cubic foot at the optimum moisture content

as determined by the following standard tests:

1. Modified Proctor: AASHTO 180, Method C, shall be used for granular and non-granular
materials at structures as noted in Part D of the appended table.

2. Standard Proctor: AASHTO T-99 as modified by MDOT shall be used for soils having a loss by
wash greater than 15%.

3.  Michigan Cone: The MDOT "Method of Test for the Compaction and Density of Soils
(Granular)" shall be used for granular materials.

E. OPTIMUM MOISTURE CONTENT: Shall be the percent moisture of the soil at which the maximum
unit weight is obtained by the above tests.

F. LIFT: Shall be the vertical measure of a soil layer when measured loose.

PART 2 PRODUCTS

2.01 MATERIALS: Shall be as specified herein, and as noted on the plans. The Contractor shall notify
the Engineer of the source of materials at least three days prior to their use to allow for testing of
samples.

PART 3 EXECUTION

C2AE©Project# 190040 01410-1
4/9/2020 SOILS COMPACTION AND TESTING
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COMPACTION AND TESTING

MOISTURE CONTENT: All material shall be at or near the optimum moisture content when
compacted. Unless modified by the Engineer, the allowable moisture range shall be as follows:

1. Granular soils: -3% to +2% above the optimum

2. Non-granular soils: -1% to +3% above the optimum

In the event the moisture content of the material exceed these limits, the material shall be
allowed to dry or be dried by discing or harrowing. In the event that the moisture content is too
low to obtain the required densities when compacted, water shall be added to increase the
moisture content to the optimum.

TESTING: Moisture and in-place density tests will be made on the compacted fill by the engineer
at each lift and recorded in accordance to table 0140-3. The costs of tests which meet the
specifications will be paid by the Owner. The costs of failing tests will be paid by the Contractor
and said costs will be deducted from sums due the Contractor. The Contractor may elect to
perform additional testing at his own expense for his own purposes, however, the Engineer's
decision of the suitability of materials and compliance with specifications shall be final.

TABLE OF COMPACTION OPERATIONS AND REQUIREMENTS: The appended table lists
requirements for minimum in-place densities and maximum lifts for various compaction
operations, material classifications, and locations. The lift thickness, moisture content, type of
equipment, number of passes, and weight and speed of equipment shall be adjusted to product
the required compaction density with consistent results.

SUBSIDENCE AND SETTLEMENT: The Contractor shall be responsible to conduct all compaction
operations in such a manner to avoid objectionable soil settlement. Irrespective of compaction
tests results, excessive soil settlement any resulting structure or pavement damage shall be
repaired by the Contractor.
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7/29/2020 SOILS COMPACTION AND TESTING



\ ()

Royal Crest Motel Demolition

‘ 20 e Otsego County, Michigan

TABLE OF COMPACTION OPERATIONS AND REQUIREMENTS

MIN IN-PLACE
MATERIAL MAX. LIFT DENSITY %
COMPACTION CLASSIFI- LOOSE MAX UNIT
OPERATION CATION (1) MEASURE WEIGHT
A. EMBANKMENTS:
1. General (3) 9"-12" 95%
(4)(6)
2. Under utility Granular 12" (6) 97%
structures
BITUMINOUS SURFACE:
1. Subgrade Existing 9"-18" 95%
Material (5)
2. Aggregate Base As Specified 3"-6" 98%
Course
NOTES:

(1) Specific material requirements shall be as specified herein or shown on the drawings.

(2)
(3)

(4)
(5)

(6)

For pipes of 8 inch O.D. and less, maximum lift shall be one-half of the pipe O.D.

Material as designated on the drawings or as approved by the Engineer, with exception that
frost heave material, as defined in MDOT Specification 2.08.10d may not be used in top 3
feet of embankment below subgrade.

9" for non-granular, 12" for granular materials.

Depth of lift indicated is below excavation at which compaction is required provided a base
course is required. If a base course is not required, compacted depth shall be 18".

The maximum depth of lift for hydraulic compactors which may be allowed by the Engineer
will vary depending upon the compaction equipment utilized by the Contractor. The
maximum depth of lift shall not exceed 50% (percent) of the maximum compaction lift
stated in the compaction equipment manufacturers data sheet, provided the Contractor can
demonstrate that the required density has been achieved throughout the depth of the lift.

END OF SECTION 01410
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SECTION 01560 - SPECIAL CONTROLS

PART 1 GENERAL

1.01 WORK INCLUDED
The work covered by this section of the specifications pertains to SPECIAL CONTROLS.

1.02 SPECIFICATIONS BY REFERENCE
Where reference is made in the specifications to standards of any technical society, association,
governmental agency, etc., said specifications or standards shall apply and be binding as though fully
repeated therein and are to be considered as a part of these specifications.

1.03 RELATED WORK
The Contractor shall conduct his work in a manner to prevent air, water, and noise pollution by
establishing adequate controls during the construction operations. All controls shall bein accordance
with the applicable laws of the State of Michigan.

A.  AIRPOLLUTION: The open burning of combustible wastes from clearing and grubbing operations
and of waste construction materials will be permitted only with prior approval by the City. The
Contractor shall dispose of all such wastes at sanitary landfill(s) licensed by the Michigan
Department of Environmental Quality.

1. Dust Control: The Contractor shall maintain all traveled areas in a safe, dust-free conditions
at all times. To accomplish this, the Contractor shall remove any tracked materials such as
much, dirt, etc. from construction and haul roads, furnish and apply chloride treatment to
temporary roads, furnish and install temporary road patches or surface, or any other
approved methods or systems.

B. WATERPOLLUTION: The Contractor will be required to perform all construction operationsina
manner that will conform to the requirements of Act 347, Soil Erosion and Sedimentation Control
Act. The Contractor shall also be required to perform all work in conformance with the
requirements of Act 346, Inland Lakes and Streams. The permits for construction will be obtained
by the Owner.

C. NOISE POLLUTION: The Contractor shall exercise judgment in the conduct of operations which by
nature result in excessive noise. All such operations shall take place during reasonable daylight
periods, which are defined at 7:00 a.m. through 6:00 p.m. unless otherwise stated in the
governing municipal ordinance, or authorized by the Owner.

D. CONSTRUCTION DEBRIS: All construction debris shall be removed from the construction site(s) at
regularintervals and disposed of at solid waste landfill(s) licensed by the Michigan Department of

Environmental Quality.

E. HOUSEKEEPING: The project work areas shall be maintained in a neat and clean conditions.
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1.04 VEHICULAR AND PEDESTRIAN TRAFFIC CONTROL
The Contractor shall be responsible for providing, installing, and maintaining vehicular and pedestrian
traffic control signs, lights, and barricades in conjunction with construction operations. Vehicular
traffic control measures shall be in accordance with the Michigan Manual of Uniform Traffic Control
Devices.

A. STREET CLOSING: No street or roadway may be closed to traffic without prior written permission
of the City of Gaylord.

B. EXISTING TRAFFIC CONTROL SIGNS: Existing traffic control signs which conflict with construction
operations may be temporarily removed. The Contractor shall provide traffic control for the
duration of the sign displacement and signs shall be replaced in the proper location immediately
after construction operations adjacent to the sign locations are completed.

END OF SECTION
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SECTION 02110 - SITE PREPARATION

PART 1 GENERAL

1.01 WORK INCLUDED
The work covered by this section of the specifications consists of furnishing all plant, labor,
equipment and materials in connection with SITE PREPARATION.

1.02 RELATED WORK

A.  REQUIREMENTS: All work shall be carried on in a neat and satisfactory manner and
interference with flow of traffic shall be kept to a minimum.

B. RELATED SECTIONS: Including, but not limited to:

1. SECTION 01410 - SOILS COMPACTION AND TESTING
2. SECTION 01560 - SPECIAL CONTROLS
3. SECTION 02223 - BEDDING AND BACKFILLING FOR UTILITY SYSTEMS

PART 2 PRODUCTS - This section not used.
PART 3 EXECUTION

3.01 CLEARING

Shall consist of cutting, removing from the ground, and disposing of trees, stumps, brush, shrubs,
and other vegetation occurring within the project site which interfere with excavation,
embankment or clear vision, or are otherwise noted on the construction drawings to be removed
and includes the preservation from injury or defacement of all vegetation and objects designated
to remain. Any trees or shrubs that are designated to be saved but are damaged by the
Contractor's operations shall be repaired or replaced by the Contractor, as directed by the
Engineer, at not additional cost to the Owner.

3.02 TREE AND STUMP REMOVAL

Shall consist of removing trees or stumps where called for on the plans or directed by the
Engineer, or of removing stumps which are shown on the plans as trees occurring within the
project site and shall include cutting such trees, removing their stumps and roots from the ground
or chipping the stumps and properly disposing of the material. Where removal of a stump may
result in damage to existing utilities, the stump shall be removed by chipping to a depth of at
least one foot below the finished ground surface. Other stumps may be removed by chipping
when approved by the Engineer. The Contractor shall comply with requirements of the Michigan
Act 72 of the Public Acts of 1945 and requirements of the Michigan Act 72 and regulations of the
Michigan Department of Agriculture in regard to Dutch EIm diseased trees.
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3.03 REMOVING MISCELLANEOUS STRUCTURES
Shall consist of removing pavement surface and base course, curb and gutter, sidewalk, manholes
and catch basins, salvaging or disposing of the resulting materials, and backfilling the resulting
excavations.

A.

PAVEMENT, CURB AND GUTTER, SIDEWALK REMOVAL: Shall be to existing joints or a sawed
joint. The sawed joint shall be cut with a concrete saw to a depth sufficient to cut the steel
or, if the concrete is unreinforced, at least 3 inches. If the concrete has been covered with
bituminous material, the depth of cut shall be sufficient to cut the steel or penetrate at least
3 inches into unreinforced concrete. The use of a crane and ball type pavement breaker will
not be permitted within 50 feet of the pavement or other concrete structure that is to
remain in place. Sufficient removal shall be made to provide for proper grades and
connections in the new work.

MANHOLE, CATCH BASIN AND INLET REMOVAL: In removing manholes, catch basins and
inlets, any live sewer connected to them shall be rebuilt and properly reconnected through
the removal areas, and service shall be maintained, as directed by the Engineer, during such
construction operations. Unless otherwise noted, removal of the structures shall include
the cost of removing the connecting pipes or sewers. Where the existing sewer or pipes are
to be abandoned in place, the existing sewer or pipe shall be bulkheaded at the trench or
structure wall. The cost of the bulkhead(s) shall be included in the cost of the structure
removal or abandonment.

3.04 ADJUSTING UTILITY CASTINGS AND COVERS
Shall include all manholes, catch basins, valve vaults, valve boxes, etc., publicly or privately
owned, which are located in the project site. All work shall be done in accordance with the
structure Owner's requirements.

A.

MANHOLE OR CATCH BASIN CASTING: Adjusting the casting shall apply where the elevation
of the casting is lowered by the height of the available adjusting brick or rings or raised to a
maximum of 15 inches of brick and block adjustment. This adjustment shall be done by one
of the following methods:

1. Masonry Adjustment: Existing castings shall be adjusted to the proper elevation by
removing the castings, and setting them to the required elevation by supporting them
on a concrete collar or on masonry, so constructed as to hold them firmly in place. The
adjacent pavement, curb, or curb and gutter shall be replaced to the original elevation,
conditions and kind of construction, unless otherwise provided.

2. Adjusting Rings: Existing covers may be adjusted to the proper elevation by inserting an
Engineer approved, variable adjustable casting into the existing frame. The adjustable
casting shall be capable of diameter adjustment as well as height adjustment.

WATER VALVE BOXES: Shall be adjusted by chipping sufficient adjacent pavement or other
material, adjusting the casting, and replacing pavement or other material. Water valve
boxes which cannot be adjusted properly shall be replaced with a new screw type adjustable
valve box to be furnished by the Owner and installed by the Contractor.
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3.05

3.06

3.07

3.08

3.09

C. MONUMENT BOXES: Shall be adjusted to the proper elevation by placing an approved cast
iron ring to support the cover at the correct elevation, or by removing or chipping sufficient
adjacent pavement or other material to remove the casting, raising it to the proper
elevation, and supporting it on Class B concrete.

REMOVE AND REPLACE MANHOLE OR CATCH BASIN CASTINGS

Shall be where called for on the plans or in the specifications. The Contractor shall remove
existing castings, install new castings of the style noted on the plans or in the specifications, and
adjust the new castings to the proper elevation. The old castings remain the property of the
Owner and shall be delivered by the Contractor to a location designated by the Owner.

RECONSTRUCTING MANHOLES OR CATCH BASINS

Reconstruction of manholes or catch basins shall apply to where castings cannot be adjusted to
the proper elevation due to the absence or present of sufficient adjusting brick or rings on the
manhole structure. The manhole or catch basin structure shall be constructed by one of the
following methods:

A. Precast Structure: If the manhole is constructed of precast concrete sections, the top
section(s) shall be removed and replaced with a precast concrete section(s) of such height as
to allow for the proposed casting adjustment.

B. Manhole Block or Brick: If the manhole is constructed of manhole block or brick, remove
sufficient rows of block or brick in order to construct the manhole to the proper grade for
casting adjustment.

BITUMINOUS SURFACE REMOVAL

Shall consist of removing a bituminous surface from a rigid base or removing a bituminous
surface from an aggregate base without the removal of the aggregate base. The method of
removing the bituminous surface shall be approved by the Engineer. The removal of a
bituminous surface and the aggregate base will be classed as Earth Excavation, except when the
bituminous surface is more than 5 inches in thickness. The removal of bituminous surface will be
paid for as Removing Pavement.

DISPOSAL OF MATERIALS

Materials salvaged during the construction of the project shall become the property of the
Contractor unless otherwise shown on the plans or in the proposal. Materials reserved for use by
the Owner shall be removed without damage to the material and stored outside the limits of
construction at the location and in the manner approved by the Owner. Materials that become
the property of the Contractor shall be removed from the project before acceptance of the
project. Broken concrete which is matted together by steel reinforcement and all other waste
material shall be disposed in conformance with SECTION 01560 - SPECIAL CONTROLS.

RESTORATION OF DISTURBED STRUCTURES

Existing structures, including pavement, curb and gutter, sidewalk and other miscellaneous
structures, disturbed or damaged as a result of site preparation operations shall be restored or
replaced to their original condition by the Contractor at no additional cost to the Owner.
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3.10 BACKFILLING
All trenches, holes and pits resulting from the breaking down or removal of foundations and
miscellaneous structures within the project site shall be backfilled in conformance with SECTION
02223 Paragraph 2.02 - BACKFILL MATERIAL and compacted in conformance with SECTION 01410
- SOILS COMPACTION AND TESTING.

END OF SECTION
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SECTION 02211 - SITE EARTHWORK

PART 1 GENERAL

1.01 WORK INCLUDED
The work covered by this section of the specifications consists of furnishing all plant, labor,
equipment, and materials in connection with SITE EARTHWORK.

1.02 RELATED WORK

A.  REQUIREMENTS: All work shall be carried on in a neat and satisfactory manner and
interference with flow of traffic shall be kept to a minimum.

B. RELATED SECTIONS: Including, but not limited to:

1. SECTION 01410 - SOILS COMPACTION AND TESTING
2. SECTION 01560 - SPECIAL CONTROLS

C. COORDINATION WITH OTHER CONTRACTORS: Certain portions of the work may require
completion of construction under other contracts prior to commencing work under this
section. The Contractor shall coordinate his work and schedule with other contractors to
result in complying with the contract completion date.

PART 2 PRODUCTS

2.01 SUBBASE AND SUBGRADE UNDERCUTTING
Shall conform to MDOT Granular Material Class Il.

2.02 EMBANKMENT MATERIAL
Materials utilized for embankment construction shall be approved by the Engineer. In general,
any natural material which can be compacted to the required density, contains no organic
material, and has a maximum unit weight of at least 95 pounds per cubic foot may be used.
Materials containing more than 50 percent silt or any frozen material will not be allowed. Silt is
defined as material having a particle size of 0.074 to 0.0005 mm.

PART 3 EXECUTION

3.01 SITE EARTHWORK
Work performed under this section shall consist of constructing earth grades by excavating soil or
rock and by placing embankments of fills. This work shall include the salvaging and stockpiling of
selected material, disposing of surplus or unsuitable material, trimming the earth grade, and
maintaining the work in a finished condition until acceptance.
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A. SITE PREPARATION: Undesirable material shall be removed from the grading limits and
salvaged or disposed of as specified herein or as shown on the plans.

1. Removing Topsoil: Before removing topsoil, all vegetation of a height greater than one
foot shall be reduced to a height of approximately 6 inches and all such vegetation and
all brush, stones, rocks, and any other objectionable litter or foreign materials shall be
removed from the site and disposed of in conformance with SECTION 01560 - SPECIAL
CONTROLS. Equipment and methods of operations shall be such as to avoid the lifting
of subsoil. If soil or weather conditions are unsuitable, the Contractor shall cease and
resume removing topsoil upon orders from the Engineer.

a. Embankment Areas: Where the embankment is to be 5 feet or less in height to
the pavement surface, the topsoil shall be stripped from the area within limits
of 1 on 1 slopes spreading outward from the finished shoulders. For
embankments upon which a structure is to be built, the topsoil shall be stripped
from an area within limits of 1 on 1 slopes spreading outward in all directions
from the bottom of structure footing. The depth of the topsoil to be removed
shall be as shown on the plans or as directed by the Engineer.

b. Cut Areas: Topsoil shall be removed within the grading limits.

2. Salvaging Topsoil: The topsoil may be stockpiled outside the limits of construction or
used as shown on the plans or as directed by the Engineer. Topsoil stockpiles shall be
located and shaped so as to avoid placing around trunks and over root areas of trees to
be preserved or in drainage courses. The topsoil shall be kept separate from other
excavated material.

3. Salvaging Other Materials: If provided on the plans or in the proposal, or if directed by
the Engineer, old road surfacing of gravel, crushed stone, or selected excavated
materials, shall be removed from the designated areas for use in such items as earth
shoulders, salvaged approaches, temporary roadway surfacing or other items requiring
the use of such materials. Reasonable care shall be exercised in removing and handling
the designated materials to prevent incorporation of foreign or undesirable material.
When the salvaged material cannot be placed directly in the contemplated construction,
the material shall be stored in stockpiles.

B. SUBGRADE UNDERCUTTING: Including backfilling, shall be performed to replace material
susceptible to frost heaving or differential frost action and unstable soil conditions, as
determined by the Engineer. Removing topsoil will not be part of subgrade undercutting.
Excavation below subgrade in cut sections, at the transition from cut to fill sections, and any
excavation other than peat excavation that may be required below the topsoil in fill sections
will be classified as Subgrade Undercutting.

1. Limits of Subgrade Undercutting: After the subgrade has been constructed to the
approximate grade, the Engineer will promptly inspect the grade to determine if any
subgrade undercutting is required and determine the limits of such undercutting.
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Where shallow fills are to be placed, the Engineer will inspect the fill area before any
embankment is placed and determine the limits of the subgrade undercutting if any,
before placing any embankment. All deposits of frost heave material within lines 2 feet
outside the proposed surface, shall be removed to a depth as directed by the Engineer.
Subgrade undercutting shall be performed within the limits established by the Engineer,
and the excavated material shall become the property of the Contractor.

2. Backfilling of Subgrade Undercut Sections: Undercut sections shall be backfilled to the
subgrade elevation with MDOT Granular Material Class Il. The degree of compaction
shall be in conformance with SECTION 01410 - SOILS COMPACTION AND TESTING.

WASTE MATERIAL AND DEBRIS: Of whatever nature shall be removed from the site at the
Contractor's expense.

1. Excess Material: From excavation operations which is not required for fill or backfill may
be spread at the site in spoil areas as shown on the plans.

2. Hazardous Waste: Should such waste material as defined by EGLE be encountered
during construction, the Contractor shall immediately notify the Engineer. Removal and
disposal of such materials from the site shall be considered a changed condition.

CONSTRUCTING EMBANKMENTS: Shall be done with approved materials as specified in
paragraph 2.02. In addition, embankments shall be constructed with the maximum
allowable lift and degree of compaction conforming to SECTION 01410 - SOILS COMPACTION
AND TESTING. In general, embankment construction at outside air temperatures below
35°F. will not be allowed. If embankment construction is allowed under such conditions, the
Contractor shall exclude frozen material from any portion of the embankment. Any frozen
material on a partially completed fill shall be removed and disposed of prior to placing
additional fill on the embankment.

BORROW: Material secured from locations outside the project site will be considered
borrow excavation. The Contractor shall perform all work and provide all materials and
equipment necessary to excavate, haul and place the borrow material. The Contractor will
be held liable for all damages caused by his hauling operations and will be required to pay
for such damages.

PREPARATION OF SUBGRADE SURFACE: Where the natural soils form the subbase, the
subgrade shall be scarified and blended to a minimum depth of 6 inches to obtain
uniformity across all lines of change in soil types. The subgrade shall be compacted in
conformance with SECTION 01410 - SOILS COMPACTION AND TESTING.

END OF SECTION
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SECTION 02901 - RESTORATION AND CLEAN-UP

PART 1 GENERAL

1.01

1.02

1.03

WORK INCLUDED
The work covered by this section of the specifications consists of furnishing all plant, labor,
equipment, and materials in connection with RESTORATION AND CLEAN-UP.

RELATED WORK
A.  REQUIREMENTS: The Contractor shall restore all areas disturbed by his construction
operations to a condition equal to or better than the existing prior to construction and shall

clean-up and haul away all construction debris and litter caused by his operation.

B. RELATED SECTIONS: Including, but not limited to:

1. SECTION 01560 - SPECIAL CONTROLS
2. SECTION 02231 -  AGGREGATE BASE COURSE
3. SECTION 02513 - BITUMINOUS LEVELING/SURFACE COURSES
4., SECTION 02525 - CONCRETE CURB AND GUTTER
5. SECTION 02528 - CONCRETE SIDEWALK
6. SECTION 02936 -  TOPSOILING AND SEEDING
7. SECTION 02938 - SODDING
8. SECTION 03001 - CONCRETE
CLEAN-UP

General rough grading and clean-up shall follow immediately after installation of utilities so that
no more than 1,000 lineal feet of cleanup shall remain to be completed at any time during
construction. The Contractor shall remove all equipment, debris, and waste material from the
construction site and material and equipment storage areas prior to final inspection and after
restoration.

PART 2 PRODUCTS - This section not used.

PART 3 EXECUTION

3.01

PERMANENT PAVEMENT

All street surfaces, driveways, curb and gutter and sidewalks removed or disturbed by
construction operations shall be restored to their original condition, or better unless otherwise
shown on the plans and/or details. Street base course and surfacing shall conform with SECTION
02231 - AGGREGATE BASE COURSE and SECTION 02513 - BITUMINOUS LEVELING/SURFACE
COURSE. All concrete for restoration shall be air entrained Class A concrete conforming to
SECTION 03001 - CONCRETE or SECTION 03300 - STRUCTURAL CONCRETE. All street, driveway
and sidewalk crossings shall be restored immediately after completion of the crossing to
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3.02

3.03

3.04

3.05

3.06

accommodate vehicular and pedestrian traffic. Temporary patching of pavements of bituminous
base will be required in the event of final restoration is not anticipated within 5 days of the
crossing construction.

MISCELLANEOUS STRUCTURES
Mail boxes, fences, culverts, ditches and other existing structures shall be resorted or replaced, as
required, to original or better condition in a manner acceptable to the Engineer.

BOUNDARY MARKER REPLACEMENT

The Contractor shall have replaced by a Registered Land Surveyor, at his own expense, all section
corners, property corners or boundary markers of any type or material that may be damaged or
destroyed by his construction operation.

SEEDING

Lawn areas disturbed by the Contractor's construction operations shall be topsoiled and seeded
in conformance with Section 02936, Topsoiling and Seeding. Prior to topsoil or seeding, rocks,
sticks, roots larger than 2" in diameter, and other debris shall be removed from areas to be
seeded. In general, lawn areas shall be all areas back of the curb unless otherwise designated on
the plans or noted in the specifications.

SODDING
Areas designated on the drawings to be sodded shall be sodded in conformance with Section
02938, Sodding. The Contractor at his option may sod areas required or designated to be seeded.

PLANTINGS

Shrubs, other plantings, and trees removed during construction, other than those specifically
designated to be removed, shall be replaced with new material equal to that removed.
Replacement shall be with approved stock from a State-inspected nursery and shall carry a one
year replacement guarantee.

END OF SECTION
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SECTION 02936 - TOPSOILING AND SEEDING

PART 1 GENERAL

1.01 WORK INCLUDED: The work covered by this section of the specifications consists of furnishing all
plant, labor, equipment, and materials in connection with TOPSOILING AND SEEDING.

1.02 RELATED WORK

A. REQUIREMENTS: The Contractor shall topsoil, grade, fertilize, seed and mulch lawn and other
designated areas disturbed by construction operations. Attention is directed to Section 01560 -
SPECIAL CONTROLS.

PART 2 PRODUCTS

2.01 TOPSOIL: Any topsoil necessary to complete the work over and above the topsoil stockpiled
during construction operations shall be furnished by the Contractor. Topsoil shall be free from
brush, objectionable weeds or other litter. Additional topsoil shall consist of loose, friable loamy
topsoil without admixture of subsoil or refuse, and approved by the Engineer prior to spreading.

2.02 SEED: All seed to be used shall be labeled in accordance with the U.S. Department of Agriculture
Rules and Regulations under the Federal Seed Act and shall be in accordance with the State seed
rules and regulations. Seed certificates or tags from the seed bags shall be submitted to the
Engineer. Seed shall conform to MDOT Section 816 for roadside and Class A mixtures.

2.03 FERTILIZERS: Chemical fertilizer shall be standard commercial grade with packaging clearly
marked in accordance with applicable Federal laws. Bulk fertilizer may be used when certified
delivery slips are furnished by the Contractor.

2.04 MULCH BLANKET: A straw erosion control blanket shall be used in all seeded areas and shall
meet the approval of the Engineer. The mulch blanket shall be Rhino Erosion King straw blanket
by Rhino Seed & Landscape Supply, or similar approved equal.

PART 3 EXECUTION
3.01 PREPARATION OF SEED BED
A. GRADING: Grades on areas to be seeded shall be maintained in a true and even condition.
Where the grades are not defined, they shall be established by the Contractor to blend with
existing adjacent grades without irregularities and shall provide for proper drainage.
B. FINISHING: All large clogs, lumps, and rocks over 1" in diameter, brush, roots, stumps, litter, or

other foreign matter shall be raked up and removed from the area and disposed of by the
Contractor.
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C.

3.02

3.03

3.04

PLACING TOPSOIL: The surface of the subgrade immediately prior to being covered with topsoil
shall be raked or otherwise loosened to a depth of not less than 3". The topsoil shall be evenly
spread over the areas by blade graders, or other approved methods, to a depth of at least 3
inches. Any irregularities in the surface resulting from topsoiling or other operations shall be
corrected in order to prevent the formation of low places and pockets where water will stand.
Topsoil shall not be placed when the subgrade is in a condition detrimental to seeding or proper
grading.

APPLICATION OF FERTILIZER: Fertilizer shall be distributed uniformly over the areas to be seeded
at a rate which will provide 240 pounds per acre of chemical fertilizer nutrients, in equal
proportions of nitrogen, phosphoric acid and potash and shall be incorporated into the soil to a
depth of at least 3 inches by Brillion seeding or other acceptable methods.

CLEAN-UP: After completion of the above operations, the surface shall be cleared of stones,
roots, brush, wire, grade stakes and other objects that might be a hindrance to maintenance
operations.

SEEDING

SEEDING REQUIREMENTS: MDOT Class A seed mixture shall be used on all lawn areas. MDOT
Roadside seed mixture shall be used for areas disturbed by construction and not defined as lawn
area. No seeding shall be done until the Engineer has inspected the seed containers.

SEEDING: Prior to seeding, the topsoil shall be disked, harrowed, or otherwise loosened to a
depth of 3 inches minimum. Seed shall be placed by the Brillion seeding method or
hyrdoseeding, unless approved otherwise. Seeding shall be accomplished between the period of
April 15 into the fall as long as weather conditions permit seed bed preparation. Seeding rate
shall be Class A: 220#/A, Roadside: 200#/A.

COMPACTING: Immediately after seeding, the entire area shall be compacted by means of a
cultipacker, roller or approved equipment weighing 60 to 90 pounds per linear foot of roller. The
final rolling shall be a right angles to slopes to prevent water erosion.

MULCHING: Mulch blanket shall be applied over seed and fertilizer using staples, wood pegs, or
other acceptable methods per the blanket manufacturer’s recommendations.

ESTABLISHMENT OF SEEDED AREAS: The Contractor shall be responsible for the proper care of
the seeded area during the period when the grass is becoming established, and shall be
responsible for a total grass cover. The acceptance must be demonstrated by the results.

WATERING: The seed bed for lawn areas shall be given one watering immediately after
placement sufficient to wet at least two (2) inches of the seed bed. Additional watering at the
same rate shall be accomplished at five (5) day intervals for a period of five (5) weeks, or a total of
eight applications of water. In case of rain, the Contractor shall obtain approval of the Engineer
to omit an application of water or re-schedule the watering interval. After the five week period,
maintenance of the seeded areas will be assumed by the Owner or respective property owners.
The Contractor will not be held responsible for any mowing of seeded areas.
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B. REPAIR: If any time prior to the end of the five (5) week period during which the Contractor is
responsible for watering of the seeded areas, the ground is displaced due to subsidence, or
sliding or gullying on sloped areas, the Contractor shall repair and re-seed the damaged areas at
his expense.

C. WEEDS: After the grass has become established and it appears to have more than 10% weeds,
the Contractor shall spray with an approved herbicide.

END OF SECTION
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SECTION 024116 - STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
Demolition and removal of buildings.
Removing below-grade construction.

Disconnecting, capping or sealing, and removing site utilities.
All demolished items become the property of the Contractor.

el s

B.  Related Requirements:

1. Section 02110 "Site Preparation"” for site clearing and removal of above- and below-grade
site improvements not part of building demolition.

2. Section 02211 “Site Earthwork”™ for other project requirements.

3. Drawing sheets for additional project requirements.

1.3 DEFINITIONS

A.  Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged.

B.  Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and store for Contractor removal and disposal from the site. Include fasteners or brackets
needed for reattachment elsewhere.

1.4 MATERIALS OWNERSHIP
A.  Unless otherwise indicated, demolition waste becomes property of Contractor.
B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones

and their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.
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1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

1.5 PREINSTALLATION MEETINGS

A.  Predemolition Conference: Conduct conference at Royal Crest Motel, Otsego County.

1. Inspect and discuss condition of construction to be demolished.
2. Review structural load limitations of existing structures.
3. Review and finalize building demolition schedule and verify availability of demolition

personnel, equipment, and facilities needed to make progress and avoid delays.
Review and finalize protection requirements.

Review procedures for noise and dust control.

Review procedures for protection of adjacent buildings.

Review items to be salvaged and returned to Owner.

Nonk

1.6 INFORMATIONAL SUBMITTALS
A Qualification Data: For refrigerant recovery technician.
B.  Engineering Survey: See Section 3.1.C this specification section for information.

C.  Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property for environmental protection. Indicate
proposed locations and construction of barriers.

1. Adjacent Buildings: Detail special measures proposed to protect adjacent buildings to
remain including means of egress from those buildings.

D.  Schedule of Building Demolition Activities: Indicate the following:

1. Detailed sequence of demolition work, with starting and ending dates for each activity.
2. Temporary interruption of utility services.
3. Shutoff and capping of utility services.

E. Predemolition Photographs or Video: Show existing conditions of adjoining construction and
site improvements, including finish surfaces, that might be misconstrued as damage caused by
salvage and demolition operations. Comply with Section 013233 "Photographic
Documentation." Submit before the Work begins.

F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed according to EPA regulations. Include name and address of technician
and date refrigerant was recovered.
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1.7

1.8

1.9

CLOSEOUT SUBMITTALS

Inventory: Submit a list of items that have been removed and salvaged.

QUALITY ASSURANCE

Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification
program.

FIELD CONDITIONS

Buildings to be demolished will be vacated and their use discontinued before start of the Work.

Buildings immediately adjacent to demolition area will be occupied. Conduct building
demolition so operations of occupied buildings will not be disrupted.

1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent
occupied buildings.

2. Maintain access to existing walkways, exits, and other facilities used by occupants of
adjacent buildings.
a. Do not close or obstruct walkways, exits, or other facilities used by occupants of

adjacent buildings without written permission from authorities having jurisdiction.

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as
far as practical.

1. Before building demolition, Owner will remove the following items:
& All items have been removed by the Owner.

Hazardous Materials: Present in buildings and structures to be demolished. A report on the
presence of hazardous materials is in the Appendix for review and use. Examine report to
become aware of locations where hazardous materials are present.

1. Hazardous material remediation is specified elsewhere in the Contract Documents.

2 Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified by the EPA, Michigan EGLE and all other regulations.

3. Owner will provide material safety data sheets (if available) for materials that are known
to be present in buildings and structures to be demolished because of building operations
or processes performed there.

On-site storage or sale of removed items or materials is not permitted.
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1.10

A.

COORDINATION

Arrange demolition schedule so as not to interfere with operations of adjacent occupied
buildings.

PART 2 - PRODUCTS

2.1

2.2

A.

PERFORMANCE REQUIREMENTS
Regulatory Requirements: Comply with governing EPA notification regulations before
beginning demolition. Comply with hauling and disposal regulations of authorities having

jurisdiction.

Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

SOIL MATERIALS

Satisfactory Soils: Comply with requirements in Section 02211 " Site Earthwork"

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Verify that utilities have been disconnected and capped before starting demolition operations.

B.  Review Project Record Documents of existing construction or other existing condition and
hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

C.  The Demolition Contractor shall engage a Professional Engineer to perform an engineering
survey of the condition of the existing buildings to be demolished and adjacent off-site buildings
to remain, prior to demolition to determine whether removing any element might result in
structural deficiency or unplanned collapse of any portion of the structures or adjacent structures
(off-site that will remain) during demolition operations.

D.  Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning.

E.  Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

F. Inventory and record the condition of items to be removed and salvaged.
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3.2

3.3

3.4

PREPARATION

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

Salvaged Items: Comply with the following:

Clean salvaged items of dirt and demolition debris.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to storage area designated by Owner.

Protect items from damage during transport and storage.

MBS

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off utilities
serving buildings and structures to be demolished.

1. Owner will arrange to shut off utilities when requested by Contractor.
2. Arrange to shut off utilities with utility companies.
3. If removal, relocation, or abandonment of utility services will affect adjacent occupied

buildings, then provide temporary utilities that bypass buildings and structures to be
demolished and that maintain continuity of service to other buildings and structures.

4. Do not start demolition work until utility disconnecting and sealing have been completed
and verified in writing.

PROTECTION

Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other
building facilities during demolition operations. Maintain exits from existing buildings.

Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural
support to preserve stability and prevent unexpected movement or collapse of construction
being demolished.

1. Strengthen or add new supports when required during progress of demolition.

Existing Utilities to Remain: Maintain utility services to remain and protect from damage
during demolition operations.

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless
authorized in writing by Owner and authorities having jurisdiction.
2. Provide temporary services during interruptions to existing utilities, as acceptable to

Owner and authorities having jurisdiction.
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a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of
service is required during changeover.

D.  Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, and
covered passageways, where required by authorities having jurisdiction and as indicated.
Comply with requirements in Section 015000 "Temporary Facilities and Controls."

1. Protect adjacent buildings and facilities from damage due to demolition activities.

2. Protect existing site improvements, appurtenances, and landscaping to remain.

3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip
line of groups of trees to remain.

4. Provide temporary barricades and other protection required to prevent injury to people
and damage to adjacent buildings and facilities to remain.

5. Provide protection to ensure safe passage of people around building demolition area and
to and from occupied portions of adjacent buildings and structures.

6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain
and that are exposed to building demolition operations.

7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and

dirt migration to occupied portions of adjacent buildings.
E. Remove temporary barriers and protections where hazards no longer exist. Where open
excavations or other hazardous conditions remain, leave temporary barriers and protections in
place.

3.5 DEMOLITION, GENERAL

A.  General: Demolish indicated buildings completely. Use methods required to complete the Work
within limitations of governing regulations and as follows:

1. Do not use cutting torches until work area is cleared of flammable materials. Maintain
portable fire-suppression devices during flame-cutting operations.

2. Maintain fire watch during and for at least 48 hours after flame-cutting operations.

3. Maintain adequate ventilation when using cutting torches.

4. Locate building demolition equipment and remove debris and materials so as not to

impose excessive loads on supporting walls, floors, or framing.

B.  Site Access and Temporary Controls: Conduct building demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction. Provide
alternate routes around closed or obstructed trafficways if required by authorities having
jurisdiction.

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with
governing environmental-protection regulations. Do not use water when it may damage
adjacent construction or create hazardous or objectionable conditions, such as ice,
flooding, and pollution.
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3.6

3.7

3.8

3.9

C.

Explosives: Use of explosives is not permitted.

DEMOLITION BY MECHANICAL MEANS
Proceed with demolition of structural framing members systematically, from higher to lower
level. Complete building demolition operations above each floor or tier before disturbing

supporting members on the next lower level.

Remove debris from elevated portions of the building by chute, hoist, or other device that will
convey debris to grade level in a controlled descent.

1. Remove structural framing members and lower to ground by method suitable to minimize
ground impact and dust generation.

Below-Grade Construction: Demolish foundation walls and other below-grade construction.

+ Remove below-grade construction, including basements, foundation walls, pools, and
footings completely.

Existing Utilities: Demolish and remove existing utilities and below-grade utility structures.
Hydraulic Elevator Systems: Demolish and remove elevator system, including cylinder,
plunger, well assembly, steel well casing and liner, oil supply lines, and tanks.

SITE RESTORATION

Below-Grade Areas: Completely fill below-grade areas and voids resulting from building
demolition operations according to backfill requirements in Section 02211 "Site Earthwork."

Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free
from irregular surface changes. Provide a smooth transition between adjacent existing grades
and new grades.

REPAIRS

Promptly repair damage to adjacent buildings caused by demolition operations.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction.

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
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B. Do not burn demolished materials.

3.10 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building
demolition operations. Return adjacent areas to condition existing before building demolition

operations began.

1. Clean roadways of debris caused by debris transport.

END OF SECTION 024116
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GENERAL PLAN NOTES

1. UNDERGROUND UTILITIES
FOR THE PROTECTION OF UNDERGROUND UTILITIES AND IN CONFORMANCE WITH PUBLIC ACT 174 OF 2013, THE CONTRACTOR SHALL CONTACT
MISS DIG SYSTEM, INC. BY PHONE AT "811”" OR "800-482-7171" OR VIA THE WEB AT EITHER elocate.missdig.org FOR SINGLE ADDRESS OR

rte.missdig.org, A MINIMUM OF 3 BUSINESS DAYS PRIOR TO EXCAVATING, EXCLUDING WEEKENDS AND HOLIDAYS. ALL "MISS DIG" PARTICIPATING
MEMBERS WILL BE THUS ROUTINELY NOTIFIED. THIS DOES NOT RELIEVE THE CONTRACTOR FROM NOTIFYING UTILITY OWNERS WHO MAY NOT BE

PART OF THE "MISS DIG" ALERT SYSTEM.

2. EXISTING UTILITIES

EXISTING UTILITY LINES, INCLUDING BUT NOT LIMITED TO GAS LINES, TELEPHONE LINES, WATER MAIN, CABLE TV, ELECTRIC, DATA LINES, STORM
SEWER, FORCE MAINS, SANITARY SEWER AND OTHER UNDERGROUND UTILITIES MAY BE SHOWN IN PLAN VIEW OF THE CONSTRUCTION DRAWINGS
ONLY, AND LOCATIONS ARE TO BE CONSIDERED INCOMPLETE. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ANY DAMAGE TO EXISTING
UTILITIES DURING THE CONSTRUCTION OF THIS PROJECT.

5. MONUMENT BOXES

ALL GOVERNMENT CORNERS AND PROPERTY IRONS SHALL BE PRESERVED, WHETHER SHOWN ON THE DRAWINGS OR NOT. WHERE NECESSARY,
MONUMENT BOXES SHALL BE REPLACED, ADJUSTED, OR PLACED. ANY CORNERS OR IRONS DAMAGED DURING CONSTRUCTION SHALL BE
REPLACED AND PAID FOR BY THE CONTRACTOR.

4.  RIGHT-OF-WAY AND PROPERTY LINES

THE LOCATION OF RIGHT—OF—-WAY LINES AND PROPERTY LINES SHOWN ON THE PLAN DRAWINGS ARE APPROXIMATE ONLY. ALL PROPERTY
IRONS SHALL BE PROTECTED. ANY PROPERTY IRONS DISTURBED BY CONSTRUCTION, WHETHER SHOWN ON THE DRAWINGS OR NOT, SHALL BE
RESET BY A REGISTERED SURVEYOR AT THE CONTRACTORS EXPENSE.

5. SOIL EROSION CONTROL FEATURES
PROVISIONS SHALL BE MADE FOR THE CONTROL OF SOIL EROSION ON SHOULDERS AND SLOPES BY MEANS OF SEEDING OR OTHER

ACCEPTABLE MEANS AS PART OF THIS CONTRACT. INLET FILTERS SHALL BE PLACED AS NOTED ON THE PLANS AND/OR AT LOCATIONS AS
DIRECTED BY THE ENGINEER. THE CONTRACTOR SHALL FULLY COMPLY WITH THE REQUIREMENTS OF PART 91 OF P.A. 451 OF 1994. PAYMENT
FOR PROVIDING THE REQUIRED TEMPORARY SOIL EROSION CONTROLS SHALL BE INCLUDED IN THE LUMP SUM OF THE PROJECT. THE
CONTRACTOR SHALL DETERMINE IF A SESC PERMIT IS REQUIRED FROM OTSEGO COUNTY. IF REQUIRED, THE CONTRACTOR SHALL APPLY FOR
AND OBTAIN A SESC PERMIT FROM OTSEGO COUNTY. THE CONTRACTOR SHALL BE REQUIRED TO PROVIDE ALL BONDS, INSURANCE,
PERFORMANCE DEPOSITS, ETC NECESSARY AND TO OBTAIN ANY ADDITIONAL PERMITS NECESSARY FOR THIS WORK.

6. DEED OVERLAP/PROPERTY ENCROACHMENT

C2AE DID NOT COMPLETE TOPOGRAPHIC OR LEGAL SURVEYS AS PART OF THE SCOPE OF THER WORK. THE PLAN SHEET WAS DEVELOPED
USING AN AERIAL PHOTO ONLY. PLEASE NOTE, OTSEGO COUNTY CONTRACTED WITH BRAND LAND SURVEYING, LLC TO COMPLETE A DRAFT
CERTIFICATE OF SURVEY, DATED, APRIL 26, 2019. THIS 'DRAFT" CERTIFICATE OF SURVEY INDICATES A DEED OVERLAP ALONG PORTIONS OF THE

EAST PROPERTY LINE. SEE THE 'DRAFT’ DOCUMENTS THAT ARE INCLUDED IN THE PROJECT MANUAL FOR FURTHER INFORMATION. OTSEGO
COUNTY WILL CORRECT THIS DEED OVERLAP SEPARATE FROM THIS PROJECT. ADDITIONALLY, A CERTIFICATE OF SURVEY WAS COMPLETED BY
WADE-TRIM, DATED JUNE 15, 2007 WHICH ALSO DETAILS ENCROACHMENTS OF THE EXISTING BUILDINGS ONTO THE ADJACENT PROPERTY TO

THE EAST. SEE THE °CERTIFICATE OF SURVEY' DOCUMENTS THAT ARE INCLUDED IN THE PROJECT MANUAL FOR INFORMATION DETAILING THE
ENCROACHMENTS. OTSEGO COUNTY WILL OBTAIN A 'TEMPORARY GRADING EASEMENT' FROM THE ADJACENT PROPERTY OWNERS TO COMPLETE
THE DEMOLITION/RESTORATION WORK THAT IS PART OF THIS PROJECT.

/. NO TOPOGRAPHIC SURVEY COMPLETED AS PART OF THIS PROJECT

A TOPOGRAPHIC SURVEY WAS NOT COMPLETED AS PART OF THIS PROJECT. THE CONTRACTOR SHALL NOTE THAT ALL LOCATIONS AND AREAS
ARE APPROXIMATE ONLY, AND HE SHALL MAKE HIS OWN INDEPENDENT JUDGEMENT AS TO THE DEMOLITION/REMOVAL QUANTITIES REQUIRED. THE
CONTRACTOR SHALL COMPLETE ALL DEMOLITION AS NOTED ON THIS PLANS AND IN THE SPECIFICATIONS. CERTIFICATE OF SURVEYS (COMPLETED
BY OTHERS) ARE DESCRIBED IN GENERAL NOTE #6 ABOVE.

8. REMOVAL LIMITS
REMOVAL LIMITS ARE SHOWN ON THE DRAWINGS. THE CONTRACTOR SHALL USE METHODS TO LIMIT CONSTRUCTION DISTURBANCE TO THE LIMITS
INDICATED. DISTURBANCE OUTSIDE OF THE LIMITS SHOWN ON THE DRAWING SHALL BE RESTORED AT THE CONTRACTOR'S EXPENSE.

9. EXISTING STRUCTURES WITHIN ROADWAY RIGHTS—OF —WAY

UNLESS SPECIFICALLY NOTED FOR REMOVAL ON THE CONSTRUCTION PLANS, ALL POWER POLES, SIDEWALKS, DRIVES, TREES, FENCES AND
OTHER APPURTENANCES SHALL BE PROTECTED. ALL SUCH ITEMS DAMAGED DURING THE COURSE OF CONSTRUCTION SHALL BE REPAIRED OR
REPLACED, THE COSTS OF WHICH SHALL BE BORN BY THE CONTRACTOR.

10.  PROTECTIVE FENCE
PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL INSTALL TEMPORARY PROTECTIVE FENCING AROUND THE ENTIRE PERIMETER OF THE SITE.
ACCESS TO THE SITE SHALL BE RESTRICTED TO THE CONSTRUCTION ACCESS LOCATION ONLY.

11. DUST CONTROL

THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTROLLING DUST ON THIS PROJECT THROUGH THE USE OF WATER TRUCKS OR DUST
PALLIATIVE. DUST CONTROL SHALL BE INCLUDED IN THE LUMP SUMP PRICE FOR THE WORK. DUST SHALL BE CONTINUOUSLY CONTROLLED TO
THE SATISFACTION OF THE ENGINEER.

12. PERMITS, MISC REQUIREMENTS AND DISPOSAL

THE CONTRACTOR IS RESPONSIBLE TO OBTAIN ANY/ALL PERMITS REQUIRED TO COMPLETE THE WORK. THE CONTRACTOR SHALL ALSO COMPLY
WITH ANY/ALL REQUIREMENTS TO COMPLETE THE WORK, WHATEVER THOSE MAY BE. THE CONTRACTOR SHALL ALSO OBTAIN LANDFILL DISPOSAL
APPROVAL PRIOR TO STARTING WORK.

13. RESTORATION
THE CONTRACTOR SHALL REMOVE AND STOCKPILE ANY/ALL TOPSOIL THAT WILL BE IMPACTED BY CONSTRUCTION FOR USE AT THE END OF
DEMOLITION. THE CONTRACTOR SHALL THEN TOPSOIL AND SEED ALL DISTURBED AREAS AT THE COMPLETION OF THE PROJECT.

14. SALVAGING MATERIALS
ALL ITEMS AND/OR MATERIALS REMOVED FROM THE PROJECT SITE SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE
DISPOSED OF PER MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES AND ENERGY (EGLE) REQUIREMENTS.

15.  SITE INFORMATION

OTSEGO COUNTY HAS PREVIOUSLY HIRED OTHER PROFESSIONALS TO COMPLETE SITE INFORMATION RELATIVE TO THE PROJECT. PLEASE SEE
THE INFORMATION CONTAINED IN THE APPENDIX OF THE PROJECT MANUAL/BID DOCUMENTS. PLEASE NOTE, AN EXISTING STRUCTURE CONDITION
REPORT IS NOT AVAILABLE.

16.  UTILITY SUPPORT

THE CONTRACTOR SHALL PROTECT ALL UTILITIES AND STRUCTURES ALONG THE PROJECT IN COMPLIANCE WITH THE UTILITY OWNERS REQUIREMENTS.
SPECIFICALLY, PROTECT/SUPPORT ALL POWER POLES AS NECESSARY TO COMPLETE THE WORK. NO ADDITIONAL PAYMENT WILL BE MADE TO COMPLETE
THE WORK..

17. PRE-CONSTRUCTION VIDEO RECORD
THE CONTRACTOR SHALL PROVIDE A PRE-CONSTRUCTION AUDIO-VIDEO RECORD OF THE FULL & COMPLETE PROJECT AREA AND ALL ADJACENT

STRUCTURES AND RIGHTS—OF-WAY. PROVIDE TWO (2) COPIES OF THIS AUDIO-VIDEO RECORD ON SEPARATE DVD'S TO THE ENGINEER PRIOR TO
BEGINNING CONSTRUCTION. PAYMENT FOR THIS WORK SHALL BE INCLUDED IN THE CONTRACT LUMP SUM.

18.  BASIS FOR PAYMENT
ALL WORK FOR THIS PROJECT SHALL BE INCLUDED IN THE CONTRACT LUMP SUM PRICE AS NOTED ON THE BID FORM.

PUBLIC UTILITIES

THE EXISTING UTILITIES LISTED BELOW AND SHOWN ON THESE PLANS REPRESENT THE BEST
INFORMATION AVAILABLE AS OBTAINED ON OUR SURVEYS. THIS INFORMATION DOES NOT RELIEVE THE

CONTRACTOR OF THE RESPONSIBILITY TO BE SATISFIED AS TO IT'S ACCURACY AND THE LOCATION

OF EXISTING UTILITIES.

NAME OF OWNER

DTE ENERGY GAS
CONTACT: MR. MATT LOGAN
PHONE: (231) 492-7479

CONSUMERS  ENERGY
CONTACT: MR. PHILLIP HASS
PHONE: (231) 340-9179

CHARTER COMMUNICATIONS
CONTACT: MR. STEVE THINEL
PHONE: (231) 631-5725

FRONTIER

CONTACT: MR. CHUCK HARDIN

PHONE: (989) 350-2837

MERIT
CONTACT: MR. NICK ANDRUS

PHONE: (989) 732-5475

EMPIRIC SOLUTIONS
CONTACT: MR. TIM GREGORY

PHONE: (231) 348-1035 x1008

CITY OF GAYLORD
CONTACT: MR. ED THOLL
PHONE: (989) 732-5475

KIND OF UTILITY
GAS

ELECTRIC

CABLE TV

TELEPHONE

FIBER OPTIC COMMUNICATION

UCMANN FIBER OPTIC CONDUIT

STORM SEWER
SANITARY SEWER
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ROYAL CREST MOTEL DEMOLITION

GAYLORD, MICHIGAN

OTSEGO COUNTY:

CONSTRUCTION NOTES AND
MISCELLANEOUS INFORMATION

REVISIONS

REV ~ DESCRIPTION DATE

TRAFFIC SHALL BE MAINTAINED IN ACCORDANCE WITH SECTION 812 OF THE 2012 MICHIGAN DEPARTMENT OF TRANSPORTATION
STANDARD SPECIFICATIONS FOR CONSTRUCTION, THE 2011 MICHIGAN MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES AS AMENDED,
SUPPLEMENTAL SPECIFICATIONS, AND AS HEREIN SPECIFIED WITHIN THE PLANS.

IT IS UNDERSTOOD THAT THE CONTRACTOR SHALL PERFORM ALL WORK UNDER THIS CONTRACT IN ACCORDANCE WITH ALL
APPLICABLE PROVISIONS, POLICIES, RULES AND STANDARDS OF THE MICHIGAN OCCUPATIONAL SAFETY AND HEALTH ACT (MIOSHA),
BEING ACT 154 OF THE PUBLIC ACTS OF 2013 AND AS AMENDED.

PROJ. #: 190040

DATE:  APRIL 2020

EXCEPT WHERE OTHERWISE INDICATED ON THE PLANS OR IN THE PROPOSAL AND SUPPLEMENTAL SPECIFICATIONS CONTAINED
THEREIN, ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE APPLICABLE SECTIONS OF THE MICHIGAN
DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR CONSTRUCTION, 2012 EDITION, AND THE CURRENT SUPPLEMENTAL
SPECIFICATIONS.
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1.  UNDERGROUND UTILITIES FOR THE PROTECTION OF UNDERGROUND UTILITIES AND IN CONFORMANCE WITH PUBLIC ACT 174 OF 2013, THE CONTRACTOR SHALL CONTACT MISS DIG SYSTEM, INC. BY PHONE AT "811" OR "800-482-7171" OR VIA THE WEB AT EITHER elocate.missdig.org FOR SINGLE ADDRESS OR rte.missdig.org, A MINIMUM OF 3 BUSINESS DAYS PRIOR TO EXCAVATING, EXCLUDING WEEKENDS AND HOLIDAYS.  ALL "MISS DIG" PARTICIPATING MEMBERS WILL BE THUS ROUTINELY NOTIFIED.  THIS DOES NOT RELIEVE THE CONTRACTOR FROM NOTIFYING UTILITY OWNERS WHO MAY NOT BE PART OF THE "MISS DIG" ALERT SYSTEM.   2.  EXISTING UTILITIES EXISTING UTILITY LINES, INCLUDING BUT NOT LIMITED TO GAS LINES, TELEPHONE LINES, WATER MAIN, CABLE TV,  ELECTRIC, DATA LINES, STORM SEWER, FORCE MAINS, SANITARY SEWER AND OTHER UNDERGROUND UTILITIES MAY BE SHOWN IN PLAN VIEW OF THE CONSTRUCTION DRAWINGS ONLY, AND LOCATIONS ARE TO BE CONSIDERED INCOMPLETE. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ANY DAMAGE TO EXISTING UTILITIES DURING THE CONSTRUCTION OF THIS PROJECT.  3.  MONUMENT BOXES  ALL GOVERNMENT CORNERS AND PROPERTY IRONS SHALL BE PRESERVED, WHETHER SHOWN ON THE DRAWINGS OR NOT. WHERE NECESSARY, MONUMENT BOXES SHALL BE REPLACED, ADJUSTED, OR PLACED. ANY CORNERS OR IRONS DAMAGED  DURING CONSTRUCTION SHALL BE REPLACED AND PAID FOR BY THE CONTRACTOR. 4.  RIGHT-OF-WAY AND PROPERTY LINES  THE LOCATION OF RIGHT-OF-WAY LINES AND PROPERTY LINES SHOWN ON THE PLAN DRAWINGS ARE APPROXIMATE ONLY. ALL PROPERTY  IRONS SHALL BE PROTECTED. ANY PROPERTY IRONS DISTURBED BY CONSTRUCTION, WHETHER SHOWN ON THE DRAWINGS OR NOT, SHALL BE RESET BY A REGISTERED SURVEYOR AT THE CONTRACTORS EXPENSE. 5.  SOIL EROSION CONTROL FEATURES  PROVISIONS SHALL BE MADE FOR THE CONTROL OF SOIL EROSION ON SHOULDERS AND SLOPES BY MEANS OF SEEDING OR OTHER ACCEPTABLE MEANS AS PART OF THIS CONTRACT. INLET FILTERS SHALL BE PLACED AS NOTED ON THE PLANS AND/OR AT LOCATIONS AS DIRECTED BY THE ENGINEER. THE CONTRACTOR SHALL FULLY COMPLY WITH THE REQUIREMENTS OF PART 91 OF P.A. 451 OF 1994. PAYMENT FOR PROVIDING THE REQUIRED TEMPORARY SOIL EROSION CONTROLS SHALL BE INCLUDED IN THE LUMP SUM OF THE PROJECT. THE CONTRACTOR SHALL DETERMINE IF A SESC PERMIT IS REQUIRED FROM OTSEGO COUNTY.  IF REQUIRED, THE CONTRACTOR SHALL APPLY FOR AND OBTAIN A SESC PERMIT FROM OTSEGO COUNTY.  THE CONTRACTOR SHALL BE REQUIRED TO PROVIDE ALL BONDS, INSURANCE, PERFORMANCE DEPOSITS, ETC NECESSARY AND TO OBTAIN ANY ADDITIONAL PERMITS NECESSARY FOR THIS WORK.  6.  DEED OVERLAP/PROPERTY ENCROACHMENT C2AE DID NOT COMPLETE TOPOGRAPHIC OR LEGAL SURVEYS AS PART OF THE SCOPE OF THEIR WORK.  THE PLAN SHEET WAS DEVELOPED DID NOT COMPLETE TOPOGRAPHIC OR LEGAL SURVEYS AS PART OF THE SCOPE OF THEIR WORK.  THE PLAN SHEET WAS DEVELOPED  COMPLETE TOPOGRAPHIC OR LEGAL SURVEYS AS PART OF THE SCOPE OF THEIR WORK.  THE PLAN SHEET WAS DEVELOPED USING AN AERIAL PHOTO ONLY.  PLEASE NOTE, OTSEGO COUNTY CONTRACTED WITH BRAND LAND SURVEYING, LLC TO COMPLETE A DRAFT' CERTIFICATE OF SURVEY, DATED, APRIL 26, 2019.  THIS 'DRAFT' CERTIFICATE OF SURVEY INDICATES A DEED OVERLAP ALONG PORTIONS OF THE EAST PROPERTY LINE. SEE THE 'DRAFT' DOCUMENTS THAT ARE INCLUDED IN THE PROJECT MANUAL FOR FURTHER INFORMATION.  OTSEGO COUNTY WILL CORRECT THIS DEED OVERLAP SEPARATE FROM THIS PROJECT.  ADDITIONALLY, A CERTIFICATE OF SURVEY WAS COMPLETED BY WADE-TRIM, DATED JUNE 15, 2007 WHICH ALSO DETAILS ENCROACHMENTS OF THE EXISTING BUILDINGS ONTO THE ADJACENT PROPERTY TO THE EAST. SEE THE 'CERTIFICATE OF SURVEY' DOCUMENTS THAT ARE INCLUDED IN THE PROJECT MANUAL FOR INFORMATION DETAILING THE ENCROACHMENTS. OTSEGO COUNTY WILL OBTAIN A 'TEMPORARY GRADING EASEMENT' FROM THE ADJACENT PROPERTY OWNERS TO COMPLETE THE DEMOLITION/RESTORATION WORK THAT IS PART OF THIS PROJECT. 7.  NO TOPOGRAPHIC SURVEY COMPLETED AS PART OF THIS PROJECT  NO TOPOGRAPHIC SURVEY COMPLETED AS PART OF THIS PROJECT  A TOPOGRAPHIC SURVEY WAS NOT COMPLETED AS PART OF THIS PROJECT.  THE CONTRACTOR SHALL NOTE THAT ALL LOCATIONS AND AREAS ARE APPROXIMATE ONLY, AND HE SHALL MAKE HIS OWN INDEPENDENT JUDGEMENT AS TO THE DEMOLITION/REMOVAL QUANTITIES REQUIRED. THE CONTRACTOR SHALL COMPLETE ALL DEMOLITION AS NOTED ON THIS PLANS AND IN THE SPECIFICATIONS. CERTIFICATE OF SURVEYS (COMPLETED BY OTHERS) ARE DESCRIBED IN GENERAL NOTE #6 ABOVE.  8.  REMOVAL LIMITS  REMOVAL LIMITS ARE SHOWN ON THE DRAWINGS. THE CONTRACTOR SHALL USE METHODS TO LIMIT CONSTRUCTION DISTURBANCE TO THE LIMITS INDICATED. DISTURBANCE OUTSIDE OF THE LIMITS SHOWN ON THE DRAWING SHALL BE RESTORED AT THE CONTRACTOR'S EXPENSE. 9.  EXISTING STRUCTURES WITHIN ROADWAY RIGHTS-OF-WAY  EXISTING STRUCTURES WITHIN ROADWAY RIGHTS-OF-WAY  UNLESS SPECIFICALLY NOTED FOR REMOVAL ON THE CONSTRUCTION PLANS, ALL POWER POLES, SIDEWALKS, DRIVES, TREES, FENCES  AND OTHER APPURTENANCES SHALL BE PROTECTED. ALL SUCH ITEMS DAMAGED DURING THE COURSE OF CONSTRUCTION SHALL BE REPAIRED OR REPLACED, THE COSTS OF WHICH SHALL BE BORN BY THE CONTRACTOR. 10.  PROTECTIVE FENCE  PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL INSTALL TEMPORARY PROTECTIVE FENCING AROUND THE ENTIRE PERIMETER OF THE SITE.  ACCESS TO THE SITE SHALL BE RESTRICTED TO THE CONSTRUCTION ACCESS LOCATION ONLY. 11.  DUST CONTROL  THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTROLLING DUST ON THIS PROJECT THROUGH THE USE OF WATER TRUCKS OR DUST PALLIATIVE. DUST CONTROL SHALL BE INCLUDED IN THE LUMP SUMP PRICE FOR THE WORK. DUST SHALL BE CONTINUOUSLY CONTROLLED TO THE SATISFACTION OF THE ENGINEER. 12.  PERMITS, MISC REQUIREMENTS AND DISPOSAL  THE CONTRACTOR IS RESPONSIBLE TO OBTAIN ANY/ALL PERMITS REQUIRED TO COMPLETE THE WORK. THE CONTRACTOR SHALL ALSO COMPLY WITH ANY/ALL REQUIREMENTS TO COMPLETE THE WORK, WHATEVER THOSE MAY BE. THE CONTRACTOR SHALL ALSO OBTAIN LANDFILL DISPOSAL APPROVAL PRIOR TO STARTING WORK. 13.  RESTORATION  RESTORATION  THE CONTRACTOR SHALL REMOVE AND STOCKPILE ANY/ALL TOPSOIL THAT WILL BE IMPACTED BY CONSTRUCTION FOR USE AT THE END OF DEMOLITION. THE CONTRACTOR SHALL THEN TOPSOIL AND SEED ALL DISTURBED AREAS AT THE COMPLETION OF THE PROJECT. 14.  SALVAGING MATERIALS  SALVAGING MATERIALS  ALL ITEMS AND/OR MATERIALS REMOVED FROM THE PROJECT SITE SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE DISPOSED OF PER MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES AND ENERGY (EGLE) REQUIREMENTS. 15. SITE INFORMATION SITE INFORMATION OTSEGO COUNTY HAS PREVIOUSLY HIRED OTHER PROFESSIONALS TO COMPLETE SITE INFORMATION RELATIVE TO THE PROJECT.  PLEASE SEE THE INFORMATION CONTAINED IN THE APPENDIX OF THE PROJECT MANUAL/BID DOCUMENTS. PLEASE NOTE, AN EXISTING STRUCTURE CONDITION REPORT IS NOT AVAILABLE.  16. UTILITY SUPPORT UTILITY SUPPORT THE CONTRACTOR SHALL PROTECT ALL UTILITIES AND STRUCTURES ALONG THE PROJECT IN COMPLIANCE WITH THE UTILITY OWNERS REQUIREMENTS. SPECIFICALLY, PROTECT/SUPPORT ALL POWER POLES AS NECESSARY TO COMPLETE THE WORK. NO ADDITIONAL PAYMENT WILL BE MADE TO COMPLETE THE WORK.. 17. PRE-CONSTRUCTION VIDEO RECORD PRE-CONSTRUCTION VIDEO RECORD THE CONTRACTOR SHALL PROVIDE A PRE-CONSTRUCTION AUDIO-VIDEO RECORD OF THE FULL & COMPLETE PROJECT AREA AND ALL ADJACENT STRUCTURES AND RIGHTS-OF-WAY.  PROVIDE TWO (2) COPIES OF THIS AUDIO-VIDEO RECORD ON SEPARATE DVD'S TO THE ENGINEER PRIOR TO BEGINNING CONSTRUCTION. PAYMENT FOR THIS WORK SHALL BE INCLUDED IN THE CONTRACT LUMP SUM.  18. BASIS FOR PAYMENT BASIS FOR PAYMENT ALL WORK FOR THIS PROJECT SHALL BE INCLUDED IN THE CONTRACT LUMP SUM PRICE AS NOTED ON THE BID FORM. 
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IT IS UNDERSTOOD THAT THE CONTRACTOR SHALL PERFORM ALL WORK UNDER THIS CONTRACT IN ACCORDANCE WITH ALL APPLICABLE PROVISIONS, POLICIES, RULES AND STANDARDS OF THE MICHIGAN OCCUPATIONAL SAFETY AND HEALTH ACT (MIOSHA), BEING ACT 154 OF THE PUBLIC ACTS OF 2013 AND AS AMENDED.
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DEMOLITION KEY

@ THE CONTRACTOR SHALL LOCATE ALL EXISTING SANITARY SEWER
SERVICES TO THE SITE. APPROXIMATE LOCATIONS ARE SHOWN ON

THIS PLAN SHEET. ABANDON AND BULKHEAD (PER DETAIL) SERVICE

PIPING AT THE RIGHT-OF-WAY LINE. REMOVE SERVICE/ALL

PIPING/CLEANOUT, COMPLETE, ON THE ROYAL CREST PROPERTY.
PAYMENT TO BE INCLUDED IN THE LUMP SUM PROJECT COST.

@THE CONTRACTOR SHALL LOCATE ALL EXISTING WATER SERVICES TO THE

SITE. APPROXIMATE LOCATIONS ARE SHOWN ON THIS PLAN SHEET.
UNDERSTOOD THAT ALL WATER SERVICES HAVE BEEN SHUT OFF TO

IT IS
THE

SITE EXCEPT FOR THE SERVICE TO THE EXISTING NORTHWEST BUILDING.
THE CONTRACTOR SHALL CUT, CAP AND ABANDON ALL SERVICES AT THE

RIGHT-OF—WAY LINE, BEHIND THE WATER SHUT OFF. REMOVE ALL

WATER

SERVICE PIPE AND MISCELLANEOUS APPURTENANCES, COMPLETE ON THE

ROYAL CREST PROPERTY, COMPLETE. PAYMENT TO BE INCLUDED IN
LUMP SUM PROJECT COST.

THE CONTRACTOR SHALL LOCATE AND EXPOSE THE WATER SERVICE
CORPORATION STOP ON THE EXISTING WATER MAIN. CLOSE/SHUT
OFF THE CORPORATION STOP, THEN REMOVE THE WATER SERVICE
PIPING TO THE WEST, COMPLETE. ALSO REMOVE THE CURB STOP
& BOX AT THE ROW LINE. PROTECT ALL EXISTING CONCRETE,
TREES AND FENCING NOT NOTED FOR REMOVAL. PAYMENT FOR
THIS WORK TO BE INCLUDED IN THE LUMP SUM PROJECT COST.

@THE CONTRACTOR SHALL SALVAGE EXISTING TOPSOIL FOR REUSE.
AT THE COMPLETION OF CONSTRUCTION, THE CONTRACTOR WILL
PROVIDE AND INSTALL 3" TOPSOIL AND SEED ALL DISTURBED
AREAS ON PRIVATE PROPERTY PER THE DRAWINGS AND
SPECIFICATIONS.

REMOVE EXISTING MOTEL SIGN, LIGHT, POSTS. LANDSCAPING AND
ANY/ALL ASSOCIATED CONCRETE BASES, COMPLETE. ALSO

REMOVE ANY/ALL ELECTRICAL CONDUIT/WIRING BACK TO EXISTING
ELEC PANEL, COMPLETE.

@REMOVE EXISTING LIGHT POST, CONCRETE BASE AND ANY/ALL

ELECTRICAL CONDUIT/WIRING BACK TO EXISTING ELEC PANEL,
COMPLETE.

@THE CONTRACTOR SHALL REMOVE AND SALVAGE EXISTING FENCE
AS REQUIRED TO COMPLETE THE CONCRETE REMOVAL ALONG THE
PROPERTY LINE. SAWCUT EXISTING CONCRETE APPROXIMATELY 1
FT OUTSIDE OF THE EXISTING PROPERTY LINE, THEN REINSTALL
EXISTING FENCE. IF THE EDGE IS DAMAGED PRIOR TO COMPLETION
OF THE PROJECT, THE CONTRACTOR SHALL SAWCUT THE
CONCRETE AGAIN IF DIRECTED BY THE ENGINEER. THERE WILL BE
NO ADDITIONAL PAYMENT FOR THIS WORK.

| 2 +/-
FROM END OF REMOVAL OR
EXISTING STRUCTURE

THE

NOTE: OTHER METHODS TO BE
APPROVED BY ENGINEER IN

EXISTING SEWER TO 28
BE ABANDONED BRICK DAM \/\\

FIRM UNDISTURBED EARTH,
COMPACTED SAND OR CONC.

ADVANCE OF CONSTRUCTION.

_ /— CONCRETE FILL

NOTE: WHEN PIPE TERMINATES IN AN
EXISTING MANHOLE OR CATCH BASIN,
THE CONTRACTOR SHALL APPLY A
MIN. OF 1/2" OF CEMENT PLASTER
FLUSH WITH SURFACE.

/V

BULKHEAD DETAIL FOR ABANDONING SEWERS/WATER

3 SCALE: NONE

50" MINIMUM LENGTH
LENGTH OF STABILIZED ROAD

SEDIMENT
SU

SEDIMENT SUMP

SEDIMENT SUMP

PLAN VIEW

— 50" MINIMUM LENGTH

MP v /

LENGTH OF STABILIZED ROAD
2"-3" CRUSHED ROCK (8" DEPTH)

!
NON-WOVEN GEOTEXTILE FABRIC

\OTES: PROFILE

EXISTING GROUND

1. Establish stabilized construction entrance prior to the initiation of

site construction activities.

2. Care should be taken to prevent material movement into adjacent

wetlands/waterbodies.

3. Care should be taken to maintain existing roadside drainage via
culvert installation, with sediment sump placed downflow of culvert.

STABILIZED CONSTRUCTION ACCESS DETAIL

2

SCALE: NONE
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EXISTING WATER SHUT OFF TO NW
BUILDING IS UNKNOWN. THE WATER
IS STILL ON TO THIS LOCATION.
CONTRACTOR SHALL LOCATE SERVICE

o

- | STREET. COMPLETE THE ITEMS NOTED
| IN KEYNOTE #2.

1-STORY 2-STORY
ON CRAWL SPACE ON CRAWL SPACE

(1) 1-STORY
W/BASEMENT

e, A

THE COUNTY WILL OBTAIN A
TEMPORARY GRADING EASEMENT FROM
THE EXISTING PROPERTY OWNER TO
EAST TO COMPLETE ALL WORK,
INCLUDING DEMOLITION, EXCAVATION,
RESTORATION AND ALL MISCELLANEOUS
APPURTENANT WORK REQUIRED. SEE
ATTACHED WADE-TRIM JUNE 15, 2007
SURVEY THAT DETAILS ENCROACHMENTS
ALONG THE EAST PROPERTY LINE.
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CONTRACTOR TO PROVIDE AND
INSTALL TEMPORARY SHEETING, OR
OTHER MEANS AS NECESSARY, TO
STABILIZE AND PROTECT HOME TO
EAST DURING DEMOLITION WORK.
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TEMPORARY GRADING EASEMENT FROM
THE EXISTING PROPERTY OWNER TO
EAST TO COMPLETE ALL WORK,
INCLUDING DEMOLITION, EXCAVATION,
RESTORATION AND ALL MISCELLANEOUS
APPURTENANT WORK REQUIRED. SEE
ATTACHED WADE-TRIM JUNE 15, 2007
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2-STORY
SLAB ON GRADE

CONTRACTOR TO PROVIDE AND

INSTALL TEMPORARY SHEETING, OR
OTHER MEANS AS NECESSARY, TO
STABILIZE AND PROTECT BLDG TO
SOUTH DURING DEMOLITION WORK.

CONTRACTOR TO PROVIDE AND
INSTALL TEMPORARY SHEETING, OR
OTHER MEANS AS NECESSARY, TO
STABILIZE AND PROTECT COURT
AVENUE DURING DEMOLITION
WORK. CONTRACTOR TO COMPLETE
RESTORATION (3" TOPOIL/SEED
PER SPECIFICATIONS) AT THE END
OF CONSTRUCTION.

,

THE COUNTY WILL OBTAIN A
TEMPORARY GRADING EASEMENT FROM
THE EXISTING PROPERTY OWNER TO
EAST TO COMPLETE ALL WORK,
INCLUDING DEMOLITION, EXCAVATION,
RESTORATION AND ALL MISCELLANEOUS
APPURTENANT WORK REQUIRED.
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DEMOLITION PLAN

LEGEND

REMOVE BUILDINGS COMPLETE
REMOVE CONCRETE COMPLETE

EXISTING HMA 'TO REMAIN IN PLACE
AS IS’

GENERAL DEMOLITION NOTES

1. THE SITE ADDRESS IS 803 SOUTH OTSEGO AVE, GAYLORD, MI 49735.

2. THE CONTRACTOR MUST INFORM THE NESHAP AGENCY OVERSEEING THE
SITE IN WRITING WITH A NOTICE OF INTENT TO BEGIN THE DEMOLITION OF
THE BUILDINGS A MINIMUM OF 10 DAYS PRIOR TO THE START OF ANY
WORK.

3. VERMICULITE WAS FOUND IN SOME AREAS OF THE BUILDINGS, SEE THE
ATTACHED REPORTS. VERMICULITE IS CONSIDERED ASBESTOS CONTAINING
AND THUS A REGULATED ASBESTOS CONTAINING MATERIAL (ACM). AN
APPROVED ASBESTOS ABATEMENT CONTRACTOR MUST BE USED TO
COMPLETE THIS WORK.

4. SEE THE SPECIFICATIONS FOR ADDITIONAL BUILDING DEMOLITION
REQUIREMENTS.

5. CONSTRUCTION ACCESS FOR THE SITE SHALL BE ESTABLISHED OFF OF
SEVENTH STREET. THE CONTRACTOR SHALL COORDINATE THE LOCATION WITH
OTSEGO COUNTY AND THE CITY OF GAYLORD. INSTALL THE STABILIZATION
CONSTRUCTION ACCESS AT THAT LOCATION PER THE DETAIL ON THIS SHEET.

6. THE CONTRACTOR SHALL SUBMIT A TRAFFIC CONTROL PLAN (FOR SAFE
INGRESS/EGRESS TO THE SITE AND FOR PARTIAL CLOSURE OF THE SOUTH
SIDE OF SEVENTH STREET DURING WORK NEAR THE SOUTH RIGHT—OF—-WAY
LINE) TO OTSEGO COUNTY, THE CITY OF GAYLORD AND THE GAYLORD
POLICE DEPARTMENT FOR REVIEW AND APPROVAL.

7. PROTECT ALL EXISTING TREES ON THE SITE-TYPICAL.

8. THE EXISTING ELECTRIC AND NATURAL GAS UTILITIES HAVE BEEN
DISCONNECTED BY OTSEGO COUNTY. THE CONTRACTOR SHALL REMOVE ALL
REMAINING MISCELLANEOUS APPURTENANCES RELATED TO THE DISCONNECTED
UTILITIES, COMPLETE.

9. DEMOLISH AND REMOVE FROM SITE COMPLETE, ALL BUILDINGS
(INCLUDING ALL ELEC/HVAC/PLUMBING ITEMS), ALL UNDERGROUND
CONCRETE, ALL SITE CONCRETE INCLUDING ANY CONCRETE CURB & GUTTER,
ALL BUSHES, ALL LANDSCAPING, ALL DEBRIS LEFT ON THE SITE,
DUMPSTERS, DUMPSTER SCREENING, AND ALL MISCELLANEOUS
APPURTENANCES (WHETHER SHOWN ON THE PLAN OR NOT). ONLY EXISTING
TREES SHALL BE PROTECTED AND ARE TO REMAIN. EXISTING HMA SHALL
REMAIN IN PLACE 'AS IS.’

10. ALL SITE CONCRETE, UNDERGROUND FOUNDATIONS, AND FOOTING WALLS
SHALL BE REMOVED FROM THE SITE, COMPLETE. THE DEMOLISHED SITE
CONCRETE, CONCRETE FOUNDATION AND FOOTING MATERIALS SHALL BE
REMOVED FROM THE SITE AND DISPOSED OF PER THE MICHIGAN
DEPARTMENT OF ENVIRONMENT, GREAT LAKES AND ENERGY (EGLE)
REQUIREMENTS.  THE MATERIAL IS NOT ALLOWED TO BE USED AS BACKFILL
MATERIAL.

11. ALL EXISTING HMA TO REMAIN IN PLACE 'AS IS.

12. AFTER REMOVAL OF MATERIALS, THE CONTRACTOR SHALL BACKFILL ALL
DEMOLISHED AREAS (HOLES) TO BRING ELEVATIONS UP TO MATCH THE
AVERAGE FINISHED GRADE ELEVATION. ALL BACKFILL MATERIAL SHALL BE
MDOT CLASS Il GRANULAR MATERIAL COMPACTED TO A MINIMUM OF 95
PERCENT OF THE MAXIMUM UNIT DENSITY. THEN PLACE 3" TOPSOIL AND
SEED PER THE SPECIFICATIONS.

13. CONTRACTOR TO MAINTAIN ALL DEMOLITION OPERATIONS TO WITHIN THE
COUNTY PROPERTY (ROYAL CREST) ONLY. UNDER NO CIRCUMSTANCES
SHALL OPERATIONS BE EXTENDED INTO THE ADJACENT ROADWAY
RIGHTS—OF —WAY.

14. THE CONTRACTOR SHALL COORDINATE WITH GAS, ELECTRIC, TELEPHONE
AND CABLE COMPANIES FOR ANY DISCONNECTION AND ABANDONMENT
REMAINING OF ALL EXISTING SERVICES. ALL COSTS ASSOCIATED WITH
ABANDONING THESE SERVICES SHALL BE INCLUDED IN THE LUMP SUM
PROJECT COST.

15. THE CONTRACTOR SHALL PROVIDE CLEANUP OPERATIONS ALONG AND ON
ROADWAYS WHERE DIRT AND/OR DEBRIS HAVE BEEN DEPOSITED DUE TO
CONSTRUCTION ACTIVITIES AND/OR RELATED WORK DURING THE ENTIRE
CONSTRUCTION PHASE OF THE PROJECT. AS A MINIMUM, CLEANUP WILL BE
PERFORMED ON A DAILY BASIS. ADDITIONAL CLEANUP WILL BE PERFORMED
AS DEEMED NECESSARY BY THE ENGINEER.

16. THE CONTRACTOR SHALL INSTALL INLET PROTECTION, FABRIC DROPS
(PER CURRENT MDOT SPECIFICATIONS) IN ALL EXISTING STORM SEWER
CATCH BASIN STRUCTURES (ALONG EAST SIDE OF SOUTH OTSEGO & ALONG
BOTH SIDES OF SEVENTH STREET) THAT ARE NEAR THE SITE AS DIRECTED
BY THE ENGINEER (ESTIMATED 6 REQUIRED).

17. THE CONTRACTOR SHALL USE DEMOLITION TECHNIQUES THAT DO NOT
CAUSE VISIBLE EMISSIONS—TYPICAL.

18. THE CONTRACTOR TO RESTORE ALL AREAS DISTURBED BY CONSTRUCTION
WITH 3" TOPSOIL AND SEED/MULCH PER THE SPECIFICATIONS. ALL SLOPES
ON THIS PROJECT SHALL BE CLASS A SLOPES FOR LAWN AREAS. THE
SYMBOL FOR THE PERMANENT TURF SEED MIXTURE ON THIS PROJECT IS
SYMBOL THM.

19. THE CONTRACTOR SHALL ATTEND THE MANDATORY PRE-BID SITE
INSPECTION MEETING TO BECOME FAMILIAR WITH THE SITE AND THE SCOPE
OF THE DEMOLITION WORK REQUIRED. THE MEETING WILL PROVIDE ACCESS
TO ALL BUILDINGS SO TO DETERMINE AREAS WITH BASEMENTS/CRAWL
SPACES, THE SIZE OF THE SWIMMING POOL, ETC. THE MEETING WITH BE
HELD AS NOTED IN THE 'INFORMATION FOR BIDDER' SECTION OF THE
BIDDING DOCUMENTS.
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1. THE SITE ADDRESS IS 803 SOUTH OTSEGO AVE, GAYLORD, MI 49735. 2. THE CONTRACTOR MUST INFORM THE NESHAP AGENCY OVERSEEING THE SITE IN WRITING WITH A NOTICE OF INTENT TO BEGIN THE DEMOLITION OF THE BUILDINGS A MINIMUM OF 10 DAYS PRIOR TO THE START OF ANY WORK.   3. VERMICULITE WAS FOUND IN SOME AREAS OF THE BUILDINGS, SEE THE ATTACHED REPORTS.  VERMICULITE IS CONSIDERED ASBESTOS CONTAINING AND THUS A REGULATED ASBESTOS CONTAINING MATERIAL (ACM). AN APPROVED ASBESTOS ABATEMENT CONTRACTOR MUST BE USED TO COMPLETE THIS WORK. 4. SEE THE SPECIFICATIONS FOR ADDITIONAL BUILDING DEMOLITION REQUIREMENTS. 5. CONSTRUCTION ACCESS FOR THE SITE SHALL BE ESTABLISHED OFF OF SEVENTH STREET. THE CONTRACTOR SHALL COORDINATE THE LOCATION WITH OTSEGO COUNTY AND THE CITY OF GAYLORD. INSTALL THE STABILIZATION CONSTRUCTION ACCESS AT THAT LOCATION PER THE DETAIL ON THIS SHEET.  6. THE CONTRACTOR SHALL SUBMIT A TRAFFIC CONTROL PLAN (FOR SAFE INGRESS/EGRESS TO THE SITE AND FOR PARTIAL CLOSURE OF THE SOUTH SIDE OF SEVENTH STREET DURING WORK NEAR THE SOUTH RIGHT-OF-WAY LINE) TO OTSEGO COUNTY, THE CITY OF GAYLORD AND THE GAYLORD POLICE DEPARTMENT FOR REVIEW AND APPROVAL. 7. PROTECT ALL EXISTING TREES ON THE SITE-TYPICAL. 8. THE EXISTING ELECTRIC AND NATURAL GAS UTILITIES HAVE BEEN DISCONNECTED BY OTSEGO COUNTY. THE CONTRACTOR SHALL REMOVE ALL REMAINING MISCELLANEOUS APPURTENANCES RELATED TO THE DISCONNECTED UTILITIES, COMPLETE.   9. DEMOLISH AND REMOVE FROM SITE COMPLETE, ALL BUILDINGS COMPLETE, ALL BUILDINGS , ALL BUILDINGS (INCLUDING ALL ELEC/HVAC/PLUMBING ITEMS), ALL UNDERGROUND CONCRETE, ALL SITE CONCRETE INCLUDING ANY CONCRETE CURB & GUTTER, ALL BUSHES, ALL LANDSCAPING, ALL DEBRIS LEFT ON THE SITE, DUMPSTERS, DUMPSTER SCREENING, AND ALL MISCELLANEOUS APPURTENANCES (WHETHER SHOWN ON THE PLAN OR NOT).  ONLY EXISTING TREES SHALL BE PROTECTED AND ARE TO REMAIN.  EXISTING HMA SHALL REMAIN IN PLACE 'AS IS.' 10. ALL SITE CONCRETE, UNDERGROUND FOUNDATIONS, AND FOOTING WALLS SHALL BE REMOVED FROM THE SITE, COMPLETE.  THE DEMOLISHED SITE COMPLETE.  THE DEMOLISHED SITE .  THE DEMOLISHED SITE CONCRETE, CONCRETE FOUNDATION AND FOOTING MATERIALS SHALL BE REMOVED FROM THE SITE AND DISPOSED OF PER THE MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES AND ENERGY (EGLE) REQUIREMENTS.  THE MATERIAL IS NOT ALLOWED TO BE USED AS BACKFILL MATERIAL. 11. ALL EXISTING HMA TO REMAIN IN PLACE 'AS IS.' 12. AFTER REMOVAL OF MATERIALS, THE CONTRACTOR SHALL BACKFILL ALL DEMOLISHED AREAS (HOLES) TO BRING ELEVATIONS UP TO MATCH THE AVERAGE FINISHED GRADE ELEVATION. ALL BACKFILL MATERIAL SHALL BE MDOT CLASS III GRANULAR MATERIAL COMPACTED TO A MINIMUM OF 95 PERCENT OF THE MAXIMUM UNIT DENSITY.  THEN PLACE 3" TOPSOIL AND SEED PER THE SPECIFICATIONS. 13. CONTRACTOR TO MAINTAIN ALL DEMOLITION OPERATIONS TO WITHIN THE COUNTY PROPERTY (ROYAL CREST) ONLY.  UNDER NO CIRCUMSTANCES SHALL OPERATIONS BE EXTENDED INTO THE ADJACENT ROADWAY RIGHTS-OF-WAY. 14. THE CONTRACTOR SHALL COORDINATE WITH GAS, ELECTRIC, TELEPHONE AND CABLE COMPANIES FOR ANY DISCONNECTION AND ABANDONMENT REMAINING OF ALL EXISTING SERVICES.  ALL COSTS ASSOCIATED WITH ABANDONING THESE SERVICES SHALL BE INCLUDED IN THE LUMP SUM PROJECT COST. 
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EXISTING WATER SHUT OFF TO NW BUILDING IS UNKNOWN. THE WATER IS STILL ON TO THIS LOCATION. CONTRACTOR SHALL LOCATE SERVICE IN BASEMENT AND FOLLOW THE WATER SERVICE LEAD BACK TO THE STREET. COMPLETE THE ITEMS NOTED IN KEYNOTE #2.
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THE CONTRACTOR SHALL LOCATE ALL EXISTING SANITARY SEWER SERVICES TO THE SITE. APPROXIMATE LOCATIONS ARE SHOWN ON THIS PLAN SHEET. ABANDON AND BULKHEAD (PER DETAIL) SERVICE PIPING AT THE RIGHT-OF-WAY LINE.  REMOVE SERVICE/ALL ALL PIPING/CLEANOUT, COMPLETE, ON THE ROYAL CREST PROPERTY. PAYMENT TO BE INCLUDED IN THE LUMP SUM PROJECT COST.
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THE CONTRACTOR SHALL SALVAGE EXISTING TOPSOIL FOR REUSE.  AT THE COMPLETION OF CONSTRUCTION, THE CONTRACTOR WILL PROVIDE AND INSTALL 3" TOPSOIL AND SEED ALL DISTURBED AREAS ON PRIVATE PROPERTY PER THE DRAWINGS AND SPECIFICATIONS.
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CONTRACTOR TO PROVIDE AND INSTALL TEMPORARY SHEETING, OR OTHER MEANS AS NECESSARY, TO STABILIZE AND PROTECT HOME TO EAST DURING DEMOLITION WORK.
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Sagasser & Associates, lnc.

ENVIRONMENTAL ASSESSMENT AND CONSULTING SERVICES

September 10, 2019

Mr. Chris Churches
Otsego County

225 West Main Street
Gaylord, Michigan 49735

RE: Asbestos Survey & Lead-Based Paint Sampling
Former Royal Crest Motel Buildings
803 South Otsego Avenue
Gaylord, Michigan
Sagasser & Associates, Inc. Project #31902

Sagasser & Associates, Inc. has completed an asbestos survey and lead-based paint sampling of the former
Royal Crest Motel buildings located at 803 South Otsego Avenue in Gaylord, Michigan (Site). The purpose of
the ashestos survey and sampling was to determine the presence and percentage of asbestos mineral fibers in
the identified suspect asbestos containing materials (SACM) in the building prior to renovation or demolition.
The purpose of the lead-based paint (LBP) sampling was to determine if the paint contained concentrations of
lead at levels above the regulatory criteria to provide for worker protection during renovation or demolition
activities.

Authorization

Sagasser & Associates, Inc. received authorization for performance of the assessment as part of a Michigan
Department of Environment, Great Lakes & Energy (EGLE) Brownfield Site Assessment Grant to the Otsego
County.

Scope of Work

Sagasser & Associates, Inc. completed the sampling using the standard asbestos sampling
protocolftechniques to minimize the creation of airborne fibers and standard sampling protocols for the
collection of suspect samples. Sagasser & Associates, Inc. completed the following scope of work:

Visually assessed the buildings located on the Site for suspect asbestos containing materials (SACM) and
LBP.

o Collected thirty-nine (39) bulk samples of the SACM which were submitted to SanAir Technologies
Laboratory (SanAir) for analysis by EPA Method #600/R-16/116- Polarized Light Microscopy (PLM).

o Collected five (5) composite paint samples from the exterior walls and trim and interior walls/garage doors.

o Prepared a concise letter report detailing the results of the sampling and locations of the ACM and the
paint sampling results.

As per the National Emissions Standard for Hazardous Air Pollutants (NESHAP) regulations, 40 CFR; Part 61,
Subpart M, prior to demolition or renovation of a building must be inspected for friable and non-friable ACM
and the friable/potentially friable ACM must be removed to minimize the release of asbestos emissions during
a demolition and/or renovation.

699 South Wisconsin Avemig ¢ Gaylord, Michigan 49735 ¢ 989-732-5800 ¢ Fax: 989-732-6825 ¢ e-mail- info@sagasser-assoeiates.com



Asbestos Survey & Sampling

On July 30, 2019, Mr. Scot Egleston of Sagasser & Associates, Inc. completed an asbestos survey of the
buildings which comprise the Royal Crest Motel. The buildings in the complex are comprised of the spa
building, the north building, the east building and south building. Each building was visually assessed for
SACM. Each homogeneous SACM type was touched to determine its friability.

The following building materials were identified as SACMs in the Site buildings: vermiculite insulation (2 types),
fibrous drywall covering, drywall with texture material and joint compound, 2'x4’ ceiling tiles, blown-in insulation

(confirmatory sample), linoleum flooring/mastic, mortar, stucco, roof shingles and roofing material
(membrane/flashing/tar). See Table 1 for sample analytical results.

The below photographs depict the sampled materials or building materials.

View of asbestos containing vermiculite in hasement of spa building and presumed asbestos containing
vermiculite in block wall of connector hallway.

View of asbestos containing window caulk from spa building.
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building.

Asbestos Analytical Results & Estimated Area

The sample of the vermiculite insulation located in the basement of the spa building was determined to contain
less than 1% asbestos. Approximately 100 square feet of the basement has a scattering of the vermiculite.
fine vermiculite insulation found on the ~65 feet of the east block footer wall (4-5 block high) of the connector
hallway was found not to contain asbestos. EGLE views all vermiculite insulation as asbestos containing.

The window caulk of the front windows of the spa building was determined to contain 2% asbestos. |t is
estimated that approximately 2-square feet of the non-friable caulk is present in the building.

The following building materials were determined not to contain or be considered asbestos containing: fibrous
drywall covering, drywall with texture material and joint compound, 2'x4’ ceiling tiles, blown-in insulation,
linoleum flooring/mastic, mortar, stucco, roof shingles and roofing material. A copy of the laboratory analytical
report is attached.

Lead-Based Paint Sampling

On July 30, 2019, Mr. Scot Egleston of Sagasser & Associates, Inc. completed the sampling of the various
colors of paint on the storage garage building to determine if it was lead-based. Three (3) colors of paint were
identified on the building. The black/charcoal colored paint was found on the exterior walls. The garage doors
and trim of the building were painted brown. The interior walls and interior of the garage doors were painted
beige.

Ff

View of sampled paint colors.

Sagasser & Associates, Ine. Asbestos Survey & Lead-Based Sampling Report
Project #31902 4 Royal Crest Motel - Gaylord, Mi



View of sampled paint colors.

Paint Sample Analytical Results

The following details the paint sample lead analytical results:

PS-1 — <92.2 parts per million (ppm) — Exterior Trim - Yellow
PS-2 — 101.1 ppm — Exterior Trim - Brown

PS-3 — 230.2 ppm — Building Exterior — Yellow

PS-4 — <96.9 ppm — Interior Door Jams — Cream

PS-5 — <97.4 ppm Interior Lobby Walls-— Cream

The Housing & Urban Development (HUD) definition of lead-based paint is 0.5% by weight / 1.0 mg/cm? /
5,000 ppm. All of the paint samples were below the HUD limit.

A copy of the laboratory analytical report is altached.
Conclusions

Sagasser & Associates, Inc. has completed an asbestos survey and lead-based paint sampling of the Royal
Crest Motel buildings located 803 South Otsego Avenue in Gaylord, Michigan.

The combined identified types of vermiculite insulation exceed the threshold level (160 ft?) of regulated ACM.
Per EGLE guidelines, the vermiculite is considered asbestos containing an is thereby a regulated ACM.

The identified window caulk is considered a Category Il non-friable ACM. A Category Il non-friable ACM with a
low probably of becoming crumbled, pulverized or reduced to powder during demolition is not required to be
removed or stripped prior to demolition.

The NESHAP agency overseeing the Site must be notified in writing of the intention to demolish 10 days prior
to the demolition.

The lead exposure limits as set by Housing & Urban Development (HUD) are 5,000 ppm. All of the paint
samples collected fall below that limit and are not considered lead-based paint.

Sagasser & Assoeiates, Ine. Asbestos Survey & Lead-Based Sampling Report
Project #31902 5 Royal Crest Motel - Gaylord, Ml



Closing

Sagasser & Associates, Inc. sincerely appreciated the opportunity to provide our consulting services. If you
have any questions regarding the contents of this report or require additional information, please contact our

office at your convenience.

Respectfully Submitted,
Sagasser & Associates, lne.

%AA
Scot Egleston

Environmental Scientist
(Accredltatlon Number A16147)

Scol R. Egleston
5734 Nar\.g
East Jordan, ua 49727
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Attachment

Laboratory Analytical Reports

Kevin D. Sagasser, P.E.
Senior Project Engineer

Sagasser & Associates, Ine.
Project #31902

Asbestos Survey & Lead-Based Sampling Report
Royal Crest Motel - Gaylord, M|



Limitations and Exceptions

Sagasser & Associates, Inc. has performed the proposed scope of services using due care in accordance with
good and customary practices, as ordinarily exercised by other reputable members of the profession under
similar circumstances. Maps and sketches are provided for informational purposes and should not be
considered surveys or engineering studies.

No sampling of metal, wood, materials identified as fiberglass or foam insulation, or materials not typically
identified as suspect asbestos containing was conducted. Additionally, no sampling of any electrical wiring/
components was conducted and should be presumed to contain asbestos if identified. Sagasser & Associates,
Inc. collected three samples of each identified miscellaneous materials and instructed the laboratory to analyze
each sample set to the first positive samples. Thereby, not all of the bulk samples collected and submitted for
laboratory analysis were analyzed and Sagasser & Associates, Inc. makes no representation as to the
asbestos content of untested samples.

Additionally, areas/materials deemed to be not accessible without involving significant demolition activities
and/or compromising the structural integrity of the building, were hidden, or unsafe were not assessed and
Sagasser & Associates, Inc. makes no representation as to the presence or absence of asbestos containing
materials in those areas/materials.

Sagasser & Associates, Ine. Asbestos Survey & Lead-Based Sampling Report
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Analysis Report
prepared for
Sagasser & Associates, Inc.

Report Date: 8/12/2019
Project Name: Royal Crest
Project #: 31902

SanAir ID#: 19038573

bab1p 4 16295

1551 Oakbridge Dr. Suite B | Powhatan, Virginia 23139-8061
888.895.11771804.897.1177 | fax: 804.897.0070 | IAQ@SanAir.com | SanAir.com
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SanAir ID Number
/—\A 19038573
SanAlr

- FINAL REPORT

Technologies Laboratary 8/12/2019 8:36:37 AM
Name: Sagasser & Associates, Inc. Project Number: 31902
Address: 699 South Wisconsin Avenue P.O. Number:
Gaylord, MI 49735 Project Name: Royal Crest
Phone: 989-732-5800 Collected Date: 8/1/2019

Received Date: 8/5/2019 10:54:00 AM

Dear Scot Egleston,

We at SanAir would like to thank you for the work you recently submitted. The 5 sample(s) were received on Monday,
August 05, 2019 via FedEx. The final report(s) is enclosed for the following sample(s): PS-1, PS-2, PS-3, PS-4, PS-5.

These results only pertain to this job and should not be used in the interpretation of any other job. This report is only
complete in its entirety. Refer to the listing below of the pages included in a complete final report.

Sincerely,

MicaBtor0

Abisola Kasali
Metals Laboratory Director
SanAir Technologies Laboratory

Final Report Includes:

- Cover Letter

- Analysis on Test Family AA

- Disclaimers and Additional Information

Sample conditions:
- 5 samples in Good condition.

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com Page 2 of 8



SanAir ID Number

@ir 19038573

FINAL REPORT
Technologies Laboratory 8/12/2019 8:36:37 AM
Name: Sagasser & Associates, Inc. Project Number: 31902
Address: 699 South Wisconsin Avenue P.O. Number:
Gaylord, MI 49735 Project Name: Royal Crest
Phone: 989-732-5800 Collected Date: 8/1/2019

Received Date: 8/5/2019 10:54:00 AM

Analyst: Ortega, David
Test Method: SW846/M3050B/7000B

Lead Paint Analysis

PAINT HgPb Sample Size Galculated Sample Sample

Sample Description In'Sample (grams) RL Results Results
19038573 - 1 PS-1 <10 0.1085 922 <02.2 <0.009 %
Exterior Trim-Yellow Bg/g (ppm) By Weight
19038573 - 2 PS-2 10 0.1016 98.4 101.1 0.010 %
Exterior Trim-Brown ualg (ppm) By Weight
19038573 - 3 PS-3 <10 0.1101 908 <90.8 <0.009 %
Building Exterior-Yellow uglg (ppm) By Weight
19038573 - 4 PS-4 <10 0.1032 96.9 <96.9 <0.010 %
Interior Door Jams-Cream valg (ppm) By Weight
19038573 -5 PS-5 <10 0.1027 974 <97.4 <0.010 %
Interior Lobby Walls-Cream bgfg (ppm) By Weight

Method Reparting Limit <10 pg/0.1 g paint

i 3 Reviewed: {
Signature: M o \-\-!@ﬂ—-ﬁ

Date: 8/6/2019 Date: 8/6/2019

Page 3 of 8



SanAir ID Number

{a-n\mr | 19038573

FINAL REPORT

Technologies Laboratory 8/12/2019 8:36:37 AM
Name: Sagasser & Associates, Inc. Project Number: 31902
Address: 699 South Wisconsin Avenue P.O. Number:
Gaylord, MI 49735 Project Name: Royal Crest
Phone: 989-732-5800 Collected Date: 8/1/2019

Received Date: 8/5/2019 10:54:00 AM

1651 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com Page 4 of 8



Disclaimer

SanAir Technologies Laboratory, Inc. participates in the Environmental Lead Accreditation Program (ELAP)
administered by AIHA-LAP, LLC (Lab ID162952). Refer to our accreditation certificate or
www.aihaaccreditedlabs.org for an up to date list of the Fields of Testing for which we are accredited. SanAir also
participates in the State of New York’s DOH-ELAP (Lab Id 11983), and has met the EPA's NLLAP program
standards.

Final reports cannot be reproduced, except in full, without written authorization from SanAir Technologies
Laboratory, Inc. SanAir is not responsible for sample collection or interpretation made by others. This report does not
constitute endorsement by AIHA-LAP, LLC and/or any other U.S. governmental agencies; and may not be accredited
by every local, state or federal regulatory agency. SanAir Technologies Laboratory, Inc only assures the precision and
accuracy of the data it generates and assumes no responsibility for errors or biasing that occur during collection prior
to SanAir’s receipt of the sample(s). SanAir’s Method Detection Limits (MDL) and Reporting Limits (RL) have been
derived using various materials meeting each accrediting agencies’ standards. All quality control results are
acceptable unless otherwise noted. Results are not corrected for blanks.

Lead Exposure Limits

Paint
0.5% by weigh ~ HUD definition of lead based paint
1.0 mg/cm2
5000 ppm

Revision Date 1/12/2018
Page 5 of 8
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“Sanlir

Technologies Laboratory

Compuany.

Sagasser & Associates, Inc.

1551 Oakbridge Dr STE B
Powhatan, VA 23139
804.897.1177/888.895.1177
Fax 804.897.0070

sanair.com

Metals & Lead

Chain of Custody
Form 70, Revision 10, 05/18/18

proeets, 31902

SanAir ID Number

Phone 1 9897325800

Address:

699 South Wisconsin Avenue

Project Name: ROYal Crest

cily. st 7ip Gaylord, MI 49735

| Sumples Collected By: sCOt Eglefton .

11.S. State Callected in: M

Phone #. -
Date Collected: 01 AUG 19 Fax #:
P.O. Npmhen il segleston@sagasser-associales.com

Account #, 3463 Email:
== r = — ———————]
Matrix Types Metals Analysis Types
Air (ug/m?) Total Concentration of Lead [/l 1CP-total concentration of metals (please
Wipe (ug/fi?) Total Concentration of RCRA 8 Metals Hstmgtals);

J Paint I I‘;oill |Bulk (ug/g or ppm)

TCLP for l,eadl I

Other: TCLP for RCRA § Memlsli
Turn Around Same Day 1 Day 2 days 3 Dnysl |
Tlifte | 4 Days [ Istandard (5 gay) Dplhcr Test
Sample # DS::I;CF:‘?:W Sample Identification/Location IFlow Rate ,?,:?]:: ?:::l': X?::I?ch(%
PS-1 01 AUG 19 Exterior Trim - Yellow
PS-2 Exterior Trim - Brown
PS-3 Building Exterior - Yellow
PS-4 Interior Door Jams - Cream
PS-5 Interior Lobby Walls - Cream

Special Instructions

Date Time Received by

Relinquished hy

A

Date

Time

01 AUG 19

= ‘C—a !
PN /i‘

[H711%) 52:‘% ,

————— = S R e e
If no technician is provided, then the primary contact for vour account will be selected. Unless acheduled, the turnaround time for all samples received after 3 pm
P ) p ) ) I P

AUG_D 5 2019

B850 o~

EST will be logged in the next business day. Weekend or holiday work must be scheduled ahead of time and is charged at 150% of the 3hr TAT or a minimum charge
of S150. A courier charge will be applicd for same day and one-day turnaround times for offsite work. SanAir covers Standard Overnight Fedbx shipping. Shipments
billed to San.Air with a faster shipping rate will result in additional charges.

Page1 of 1
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Technologies Laboratory Thﬂ I[Iﬂ“m":a"““ SIIEI:IHIISIS

Analysis Report
prepared for
Sagasser & Associates, Inc.

Report Date: 8/12/2019
Project Name: Royal Crest
Project #: 31902

SanAir ID#: 19038823

NVLAG)

TESTING

NVLAP LAB CODE 200870-0

1551 Oakbridge Dr. Suite B | Powhatan, Virginia 23139-8061
888.895.11771804.897.1177 | fax: 804.897.0070 | IAQ@SanAir.com | SanAir.com

Page 1 of 11



SanAir ID Number
ga'n\mfr 19038823

FINAL REPORT

Technologies Laboratory 8/12/2019 5:46:15 PM
Name: Sagasser & Associates, Inc. Project Number: 31902
Address: 699 South Wisconsin Avenue P.O. Number:
Gaylord, MI 49735 Project Name: Royal Crest
Phone: 989-732-5800 Collected Date: Not Provided on COC

Received Date: 8/5/2019 8:50:00 AM

Dear Scot Egleston,

We at SanAir would like to thank you for the work you recently submitted. The 37 sample(s) were received on
Monday, August 05, 2019 via FedEx. The final report(s) is enclosed for the following sample(s): VI-1.1, VI-2.1,
FBT-1.1, DW-1.1, DW-1.2, DW-1.3, WC-1.1, WC-1.2, WC-1.3, TP-1.1, CT-1.1, CT-1.2, CT-1.3, BI-1.1, LF-1.1, LF-1.2
LF-1.3, DW-3.1, DW-3.2, DW-3.3, DW-3.4, DW-3.5, DW-3.6, SW-1.1, SW-1.2, SW-1.3, SW-2.1, SW-2.2, SW-2.3,
DW-2.1, DW-2.2, DW-2.3, RS-1.1, RS-1.2, RS-1.3, TP-1.2, Rm-1.1.

These results only pertain to this job and should not be used in the interpretation of any other job. This report is only
complete in its entirety. Refer to the listing below of the pages included in a complete final report.

Sincerely,

)/am/éé bting

Sandra Sobrino
Asbestos & Materials Laboratory Manager
SanAir Technologies Laboratory

Final Report Includes:

- Cover Letter

- Analysis Pages

- Disclaimers and Additional Information

Sample conditions:
- 37 samples in Good condition.

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com  Page 2 of 11



SanAir ID Number

L pm 19038823
SanAI r FINAL REPORT
Technologies Laboratory 8/12/2019 5:46:15 PM

Name: Sagasser & Associates, Inc. Project Number: 31902

Address: §99 South Wisconsin Avenue P.O. Number:
Gaylord, Ml 49735 Project Name: Royal Crest
Phone: 989-732-5800 Collected Date: Not Provided on COC

Received Date: 8/5/2019 8:50:00 AM

Analyst: Roseblock, Mary | Cameron, Dennis | Tallert, Jonathan

Asbestos Bulk PLM EPA 600/R-93/116

Stereoscopic Components
SanAirID)/ Déscription Appearance % Fibrous % Non-fibrous Ashestos Fibers
VI-1.1 / 19038823-001 Gold 100% Other < 1% Actinolite
Vermiculite/Spa Basement Non-Fibrous

Heterageneous
VI-2,1/19038823-002 Gold ) 100% Other None Detected
Vermiculite/Connector Hallway Non-Fibrous

Homogeneous
FBT-1.1/ 19038823-003 Various 60% Glass 40% Other None Detected
Fibrous Covering/Drywall/Spa Fibrous :

Homogeneous
DW-1.1/ 19038823-004 White 5% Cellulose 95% Other None Detected
Drywall/Spa Building Non-Fibraus

Homogeneous
DW-1.2 / 19038823-005 Brown 5% Cellulose 95% Other None Detected
Drywall/Spa Building Non-Fibrous

Homogeneous
DW-1.3 / 19038823-006 White 5% Cellulose 95% Other None Detected
Drywall/Spa Building Non-Fibrous

Homogeneous
WC-1.1/19038823-007 Various 98% Other 2% Chrysotile
Window Caulk/Spa Non-Fibrous

Homogeneous
WC-1.2 / 19038823-008 Not Analyzed

Window Caulk/Spa

WC-1.3 / 19038823-009 Not Analyzed
Window Caulk/Spa
TP-1.1/19038823-010 Black 60% Cellulose 40% Other None Detected
Tar Paper/Spa Fibrous
Homogeneous
Analyst: M& fostlded Approved Signatory:
Analysis Date: 8/12/2019 Date: 8/12/2019

Page 3 of 11



Technologies Laboratory

Name: Sagasser & Associates, Inc.
Address: 699 South Wisconsin Avenue

Gaylord, MI 49735

Phone: 989-732-5800

Analyst: Roseblock, Mary | Cameron, Dennis | Tallert, Jonathan

Asbestos Bulk PLM EPA 600/R-93/116

SanAir ID Number

19038823
FINAL REPORT
8/12/2019 5:46:15 PM

Project Number: 31902

P.O. Number:

Project Name: Royal Crest
Collected Date: Not Provided on COC

Received Date: 8/5/2019 8:50:00 AM

Stereoscopic Components
SanAir 1D/ Description Appearance % Fibrous % Non-fibrous Ashestos Fibers
CT-1.1/19038823-011 White 60% Cellulose 10% Other None Detected
2x4 Ceiling Tile/Spa Fibrous 30% Glass

Homogeneous
CT-1.2 / 19038823-012 White 60% Cellulose 10% Other None Detected
2x%4 Ceiling Tile/Spa Fibrous 30% Glass

Homogeneous
CT-1.3 /19038823-013 White 60% Cellulose 10% Other None Detected
2x4 Ceiling Tile/Spa Fibrous 30% Glass

Homogeneous
BI-1.1 /19038823-014 Beige 90% Cellulose 10% Other None Detected
Blown-Insulation/Attic Fibrous

Homogeneous
LF-1.1/19038823-015 Yellow 30% Cellulose 70% Other None Detected
Linoleum Flooring/Office, Non-Fibrous
Linoleum Heterogeneous
LF-1.1/19038823-015 Yellow 100% Other MNone Detected
Linoleum Flooring/Office, Mastic Non-Fibrous

Homogeneous
LF-1.2 / 19038823-016 Yellow 30% Cellulose 70% Other None Detected
Linoleum Flooring/Office, Non-Fibrous
Linoleum Heterogeneous
LF-1.2 / 19038823-016 Yellow 100% Other None Detected
Linoleum Flooring/Office, Mastic Non-Fibrous

Homogeneous
LF-1.3 / 19038823-017 Yellow 30% Cellulose 70% Other None Detected
Linoleum Flooring/Office, Non-Fibrous
Linoleum Heterogeneous
LF-1.3 / 19038823-017 Yellow 100% Other None Detected
Linoleum Flooring/Office, Mastic Non-Fibrous

Homogeneous

Analyst: 7?&,,;436 Fosthtsd_

Analysis Date:

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com

- 8/12/2019

Approved Signatory:

Date:

W#

8/12/2019

Page 4 of 11



Technologies Laboratory

Name: Sagasser & Associates, Inc.

Phone: 989-732-5800

Address: 699 South Wisconsin Avenue
Gaylord, Ml 49735

Analyst: Roseblock, Mary | Cameron, Dennis | Tallert, Jonathan

Asbestos Bulk PLM EPA 600/R-93/116

Components

Stereoscopic

Project Number: 31902
P.O. Number:

Project Name: Royal Crest

SanAir ID Number

19038823
FINAL REPORT
8/12/2019 5:46:15 PM

Collected Date: Not Provided on COC
Received Date: 8/5/2019 8:50:00 AM

SanAir/ID//Description Appearance % Fibrous % Non-fibrous Ashestos Fibers
DW-3.1/19038823-018 White 5% Cellulose 95% Other None Detected
Drywall/Main Bldg, Drywall Non-Fibrous

Homogeneous
DW-3.1/19038823-018 White 100% Other None Detected
Drywall/Main Bldg, Texture Non-Fibrous

Homogeneous
DW-3.2 / 19038823-019 White 5% Cellulose 95% Other None Detected
Drywall/Main Bldg, Drywall Non-Fibrous

Homogeneous
DW-3.2 / 19038823-019 White 100% Other None Detected
Drywall/Main Bldg, Joint Non-Fibrous
Compound Homogeneous
DW-3.2 / 19038823-019 White 100% Other None Detected
Drywall/Main Bldg, Texture Non-Fibrous

Homogeneous
DW-3.3 / 19038823-020 White 5% Cellulose 95% Other None Detected
Drywall/Main Bldg, Drywall Non-Fibrous

Homogeneous
DW-3.3 / 19038823-020 White 100% Other None Detected
Drywall/Main Bldg, Texture Non-Fibrous

Homogeneous
DW-3.4 / 19038823-021 Brown 5% Cellulose 95% Other None Detected
Drywall/Main Bldg, Drywall Non-Fibrous

Homogeneous
DW-3.4 / 19038823-021 White 100% Other None Detected
Drywall/Main Bldg, Texture Non-Fibrous

Homogeneous
DW-3.5/ 19038823-022 Brown 5% Cellulose 95% Other None Detected
Drywall/Main Bldg, Drywall Non-Fibrous

Homogeneous

Analyst: %w,aé fosthlad_

Analysis Date:

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com

8/12/2019

Approved Signatory:

Date:

Page 5 of 11



SanAir

Technologies Laboratory

Name: Sagasser & Associates, Inc.
Address: 699 South Wisconsin Avenue

Gaylord, Ml 49735
Phone: 989-732-5800

Analyst: Roseblock, Mary | Cameron, Dennis | Tallert, Jonathan

Asbestos Bulk PLM EPA 600/R-93/116

Components

Stereoscopic

Project Number: 31902
P.O. Number:

Project Name: Royal Crest

SanAir ID Number

19038823
FINAL REPORT
8/12/2019 5:46:15 PM

Collected Date: Not Provided on COC
Received Date: 8/5/2019 8:50:00 AM

SanAirilD// Déescription Appearance % Fibrous % Non-fibrous Asbestos Fibers
DW-3.5 / 19038823-022 White 100% Other < 1% Chrysatile
Drywall/Main Bldg, Texture Non-Fibrous

Homogeneous
DW-3.6 / 19038823-023 Brown 5% Cellulose 95% Other None Detected
Drywall/Main Bldg, Drywall Non-Fibrous

Homogeneous
DW-3.6 / 19038823-023 White 100% Other None Detected
Drywall/Main Bldg, Texture Non-Fibrous

Homogeneous
SW-1.1 /19038823-024 Grey 100% Other None Detected
Stucco/Spa Bldg, Mortar Non-Fibraus

Homogeneous
SW-1.1/19038823-024 White 100% Other None Detected
Stucco/Spa Bldg, Stucco Non-Fibraus

Homogeneous
SW-1.2 /19038823-025 Grey 100% Other None Detected
Stucco/Main Bldg, Mortar Non-Fibrous

Homogeneous
SW-1.2 / 19038823-025 White 100% Other None Detected -
Stucco/Main Bldg, Stucco Non-Fibrous

Homogeneous
SW-1.3 /19038823-026 Grey 100% Other None Detected
Stucco/Main Bldg, Mortar Non-Fibrous

Homogeneous
SW-1.3 / 19038823-026 White 100% Other None Detected
Stucco/Main Bldg, Stucco Non-Fibrous

Homogeneous
SW-2.1/19038823-027 Grey 100% Other None Detected
Stucco-South Bldg, Mortar Non-Fibrous

Homogeneous

Analyst: %;1436 Fosthled_

Analysis Date:

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com

8/12/2019

Approved Signatory:

Date:

W%

Page 6 of 11



Technologies Laboratory

Name: Sagasser & Associates, Inc.
Address: 699 South Wisconsin Avenue

Gaylord, MI 49735
Phone: 989-732-5800

Analyst: Roseblock, Mary | Cameron, Dennis | Tallert, Jonathan

Asbestos Bulk PLIV EPA 600/R-93/116

Stereoscopic

Project Number: 31902
P.O. Number:

Project Name: Royal Crest

SanAir ID Number

19038823
FINAL REPORT
8/12/2019 5:46:15 PM

Collected Date: Not Provided on COC
Received Date: 8/5/2019 8:50:00 AM

Components

SanAir 1D}/ Description Appearance % Fibrous % Non-fibrous AsbestosiFibers
SW-2.1/19038823-027 White 100% Other None Detected
Stucco-South Bldg, Stucco Non-Fibrous

Homogeneous
SW-2.2 / 19038823-028 Grey 100% Other None Detected
Stucco-South Bldg, Maortar Non-Fibrous

Homogeneous
SW-2.2 /19038823-028 White 100% Other None Detected
Stucco-South Bldg, Stucco Non-Fibrous

Homogeneous
SW-2.3 /19038823-029 Grey 100% Other None Detected
Stucco-South Bldg, Mortar Non-Fibrous

Homogeneous
SW-2.3 /19038823-029 White 100% Other None Detected
Stucco-South Bldg, Stucco Non-Fibrous

Homogeneous
DW-2.1 /19038823-030 Beige 5% Cellulose 95% Other None Detected
Drywall-South Bldg, Drywall Non-Fibrous

Homogeneous
DW-2.1 / 19038823-030 White 100% Other None Detected
Drywall-South Bldg, Jaint Non-Fibrous
Compound Homogeneous
DW-2.1/19038823-030 Yellow 100% Other None Detected
Drywall-South Bldg, Mastic Non-Fibrous

Homogeneous
DW-2.2 / 19038823-031 White 5% Cellulose 95% Other None Detected
Drywall-South Bldg, Drywall Non-Fibrous

Homogeneous
DW-2.2 / 19038823-031 White 100% Other None Detected
Drywall-South Bldg, Joint Non-Fibrous

Compound

Homogeneous

Analyst: %.«%6 fosthla_

Analysis Date:

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com

8/12/2019

Approved Signatory:

Date:

Page 7 of 11



Technologies Laboratory

Name: Sagasser & Associates, Inc.
Address: 699 South Wisconsin Avenue

Gaylord, MI 49735

Phone: 989-732-5800

Analyst: Roseblock, Mary | Cameron, Dennis | Tallert, Jonathan

Asbestos Bulk PLM EPA 600/R-93/116

Stereoscopic

Project Number: 31902
P.O. Number:

Project Name: Royal Crest

SanAir ID Number

19038823
FINAL REPORT
8/12/2019 5:46:15 PM

Collected Date: Not Provided on COC
Received Date: 8/5/2019 8:50:00 AM

Components

SanAirllD// Description Appearance % Fibrous 7. Non-fibrous Ashestos Fibers
DW-2.3 / 19038823-032 White 5% Cellulose 95% Other None Detected
Drywall-South Bldg, Drywall Non-Fibrous

Homogeneous
DW-2.3 / 19038823-032 White 100% Other None Detected
Drywall-South Bldg, Joint Non-Fibrous
Compound Homogeneous
RS-1.1/19038823-033 Various 15% Cellulose 85% Other None Detected
Roof Shingle/Spa Non-Fibrous

Heterogeneous
RS-1.2 /19038823-034 Various 15% Cellulose 85% Other None Detected
Roof Shingle/South Bldg Non-Fibrous :

Heterogeneous
RS-1.3 / 19038823-035 Various 15% Cellulose 85% Other None Detected
Roof Shingle/Main Bldg Non-Fibrous

Heterogeneous
TP-1.2 / 19038823-036 Black 50% Cellulose 50% Other None Detected
Tar Paper/South Wall Main Bldg Fibrous

Homogeneous
Rm-1.1/19038823-037 Black 100% Other None Detected
Roofing Material/Spa, Roof Non-Fibraus
Membrane Homogeneous
Rm-1.1/19038823-037 Black 5% Synthetic 95% Other None Detected
Roofing Material/Spa, Roof Non-Fibrous
Flashing Heterogeneous
Rm-1.1/19038823-037 Black 2% Cellulose 98% Other None Detected
Roofing Material/Spa, Tar Non-Fibrous

Homogeneous

Analyst: %“66 fosthted

Analysis Date:

1551 Oakbridge Dr. Suite B, Powhatan, VA 23139 | 804.897.1177 | Fax: 804.897.0070 | www.SanAir.com | IAQ@SanAir.com

8/12/2019

Approved Signatory:

Date:

Page 8 of 11



Disclaimer

The final report cannot be reproduced, except in full, without written authorization from SanAir.
Fibers smaller than 5 microns cannot be seen with this method due to scope limitations. The
accuracy of the results is dependent upon the client's sampling procedure and information
provided to the laboratory by the client. SanAir assumes no responsibility for the sampling
procedure and will provide evaluation reports based solely on the sample and information
provided by the client. This report may not be used by the client to claim product endorsement by
NVLAP or any other agency of the U.S. government. Samples are held for a period of 60 days.

For NY state samples, method EPA 600/M4-82-020 is performed.

Polarized- light microscopy is not consistently reliable in detecting ashestos in floor covering and
similar non-friable organically bound materials. Quantitative transmission electron microscopy is
currently the only method that can be used to determine if this material can be considered or
treated as non-ashestos containing.

Asbestos Certifications

NVLAP lab code 200870

City of Philadelphia: ALL-460

PA Department of Environmental Protection Number: 68-05397
California License Number: 2915

Colorado License Number: AL-23143

Connecticut License Number: PH-0105

Massachusetts License Number: AA000222

Maine License Number: LB-0075

New York ELAP lab ID: 11983

Rhode Island License Number: AAL-126

Texas Department of State Health Services License Number: 300440
Commonwealth of Virginia 3333000323

Washington State License Number: C989

West Virginia License Number: LTO00566

Vermont License: AL166318

Revision Date: 11/30/2017
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1.0 INTRODUCTION

Sagasser & Associates, Inc. has completed a Phase Il Environmental Site Assessment (Phase Il) of the
former Royal Crest Motel located at 803 South Otsego Avenue in Gaylord, Michigan. The Subject
Property is in the Southeast 4 of Section 4, Township 30 North, Range 3 West, Gaylord, Bagley
Township, Otsego County, Michigan (Subject Property).

1.1 PURPOSE

The purpose of the Phase Il Environmental Site Assessment was to evaluate the potential environmental
impact to the Subject Property from the recognized environmental condition (REC) identified in Sagasser
& Associates, Inc. Phase | Environmental Site Assessment (Phase |) report, dated July 2019.

1.2 AUTHORIZATION

Sagasser & Associates, Inc. received authorization for performance of the assessment as part of a
Michigan Department of Environment, Great Lakes & Energy Brownfield Site Assessment Grant to the
Otsego County.

1.3 SCOPE OF WORK

Sagasser & Associates, Inc. completed the Phase |l Environmental Site Assessment using due care in
accordance with customary practices, as ordinarily exercised by other reputable members of the
profession under similar circumstances. Sagasser & Associates, Inc. completed the following scope of
work:

e Sagasser & Associates, Inc. personnel provided oversight for the advancement fifteen (15) soil
borings utilizing a Geoprobe® for the collection of soil and groundwater samples to assess the
documented historical soil and groundwater impacts from the former UST systems on the Subject
Property. Borings were also advanced in areas with identified disturbed soils/areas of fill in several
locations on the parcel to assess for impacts related to the general historical usage of the parcel.

e Field screened the soils utilizing a photoionization detector (PID) for evidence of impacts.

e Submitted fourteen (14) soil samples, one (1) duplicate, one (1) field blank & two (2) groundwater
samples for select laboratory analysis for the following parameters:

- Full List Volatile Organic Compounds (VOCs) — EPA Method 8260
- Polynuclear Aromatic Hydrocarbons (PNAs) — EPA Method 8270
- Lead (Pb) — EPA Method 6020

Reviewed and compared the analytical results to the established Residential Part 213 Risk-Based
Screening Levels (RBSLs)/Part 201 Generic Cleanup Criteria & Screening Levels.

The sampling activities completed as part of this assessment were conducted following systematic
methods and procedures. The laboratory analyses were performed on the select samples collected, and
represent the characteristics at those select sample locations at the time collected. No representation can
be made concerning the future quality of these locations, or the quality of other areas of the Subject
Property. No sampling and/or analysis of drinking water, building materials, surface water or air was
performed as part of this specific assessment task and Sagasser & Associates, Inc. makes no
representation or warranty concerning their quality.

Sagasser & Associates, lnc. Phase Il Environmental Site Assessment
Project #31902 1 Former Royal Crest Motel - Gaylord, Michigan



2.0 SITE DESCRIPTION

The Subject Property is located at the southeast corner of South Otsego Avenue and West 7t Street and
is indicated as having a parcel identification number of Tax 1.D.#101-104-000-0475-05. Three (3)
structures are located on the Subject Property. The structures are comprised of the north motel building
with connecting hallway, pool, motel office, the south motel building; and a sauna/spa/game room building
and represent a combined square footage of 22,000 ft2.

Historical information indicates that the Subject Property was a vacant field until the 1940s when a
gasoline (filling) and service station and tourist cabins were built. The Gay-Sego gasoline/service station
operated from the 1950s to the late 1980s. The original Gay-Sego motel building was constructed in the
1960s with the north and south motel buildings constructed in the 1970s. The original motel building was
demolished in the late 1980s followed by the construction of the new motel office, residence, and pool.
The former service station building was converted to the motel office and then to a spa/sauna/gameroom.
The Subject Property buildings are presently vacant.

3.0 PHASE | ENVIRONMENTAL SITE ASSESSMENT

Sagasser & Associates, Inc. completed a Phase | Environmental Site Assessment of the Subject Property
in July 2019. The assessment had revealed no evidence of recognized environmental conditions (RECs)
in connection with the Subject Property except the following:

e The historical usage of the Subject Property as a gasoline station/service garage and documented
soil/groundwater impacts which exceed the Part 213 Risk-Based Screening Levels. A Baseline
Environmental Assessment (BEA) was prepared for a previous owner in 2003.

e The presence of 55-gallon drums of unknown contents.
4.0 PHASE Il ENVIRONMENTAL SITE ASSESSMENT ACTIVITIES & ANALYTICAL RESULTS

The Phase Il assessment activities were performed by Sagasser & Associates, Inc. personnel on
November 6, 2019, to assess if the historical usage as a gasoline/service station and overall usage had
impacted the Subject Property. Sagasser & Associates, Inc. subcontracted Alluvial Earth for the use of a
Geoprobe® for direct-push soil borings and sample collection. The soil and groundwater samples were
appropriately preserved, stored on ice, and submitted to Eurofins/TestAmerica in Brighton, Michigan,
under standard chain-of-custody protocol for analysis. The following details the assessment activities and
laboratory analytical results for the samples collected. See Figure 2 and attached survey for soil boring
locations. Note: SG-1 is labeled as B-10 and the remainder of the boring locations are numbered
sequentially after that on the survey.

The soil boring logs are presented as Appendix B & the laboratory analytical report is presented as
Appendix C.

Soil Borings B-1 through B-3

Soil borings B-1 through B-3 were located along the west side of the spa building (former service station)
in the approximate vicinity of the former dispenser island(s). The soils encountered during boring
advancement were comprised of fine to medium sand with varying amounts of fine gravel to 20 feet below
ground surface (bgs). The soils were field screened with a PID and slightly elevated PID readings were
recorded. The slightly elevated readings were attributed to heating up the baggies of soils in the truck due
to frigid conditions prior to field screening. No obvious odors or staining were noted/observed in the soils.

Sagasser & Associates, lnc. Phase Il Environmental Site Assessment
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A heated empty baggie was screened with the PID which identified similar slightly elevated readings. Soil
samples were collected from soil boring B-1 at 2.5’, boring B-2 at 5’, and boring B-3 at 5. The soil
samples were analyzed for VOC, PNAs, and lead. The analytical results for B-1, B-2 & B-3 were reported
as non-detect for all VOCs and PNAs and below the Statewide Background Default Level for lead. See
Photographs 1, 2, 3 & 15 for views of boring locations.

Soil Borings B-4 through B-10 & SG-1

Soil borings B-4 through B-10 were advanced within and around the perimeter of the former UST basin as
identified by GPR. The soils encountered during boring advancement were comprised of fine to medium
sand with varying amounts of fine gravel from just below the surface to 25 feet bgs. The soils were field
screened with a PID and slightly elevated PID readings were recorded which again is attributed to the
plastic baggies. Soil samples were collected from each of the borings at the following depths: B-4-10’, B-
5-15’, B-6-15’, B-7-15’, B-8-15’ & B-9-15’. The analytical results for the soil samples were non-detect for
all VOCs and PNAs and below the Statewide Background Default Level for lead. Soil gas sample points
were installed in soil borings B-5 & B-7 at a depth of 5 feet bgs. Soil boring SG-1 was advanced to a depth
of 5 feet bgs at the northwest corner of the former spa building specifically for the installation of a soil gas
sample point. A soil sample was collected from 5 feet bgs which was non-detect for VOCs & PNAs and
below the Statewide Background Default Levels for lead.

Soil boring B-10 was blind drilled to 90 feet bgs to assess for groundwater impacts in the vicinity of the
former UST basin. Groundwater was measured at ~72 feet bgs, a shallower depth than anticipated based
on historical data. A temporary well was installed and groundwater samples were collected from two
intervals, 74’-79’ & 85’-90’ to assess both a shallow and deeper aquifer depths. The groundwater samples
were collected utilizing a Waterra to low flow hand purge the temporary well. The groundwater samples
were submitted for laboratory analysis of VOC, PNAs, and dissolved lead (only the 74’-79’ sample
interval). The groundwater analytical results from B-10-74’-79’ were non-detect for all VOCs, PNAs, and
lead. The groundwater results for B-10-85’-90’ were non-detect for all VOCs and PNAs excepting a low
concentration of acetone [25 parts per billion (ppb)]. The acetone is attributed to a laboratory artifact and
is also well below all cleanup criteria. See Photographs 4 through 10 & 16 for views of boring locations.

Soil Borings B-11 through B-14

Soil borings B-11 through B-14 were advanced in the parking areas within the motel area. The borings
were advanced within areas identified by GPR with disturbed soils/areas of fill. The soil borings were
advanced to 10-15 feet bgs with soils being comprised of fine to medium sand with occasional coarse
gravel. The soils were field screed with a PID and no elevated readings were record. No staining or
obvious odors were observed/noted in the soils during field screening and characterization. No recovery
of soils was encountered in select intervals of two borings. Soil samples were collected from 15 feet bgs in
B-11, 10 feet bgs in B-12, 5 feet bgs in B-13, and 10 feet bgs in B-14. The analytical results for the soil
samples were non-detect for all VOCs and PNAs and below the Statewide Background Default Level for
lead. See Photographs 11 through 14 for views of boring locations B-11 through B-14.

Sagasser & Associates, lnc. Phase Il Environmental Site Assessment
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5.0 FINDINGS

The purpose of the Phase Il Environmental Site Assessment was to evaluate the potential environmental
impact to the Subject Property from the recognized environmental condition, the historical usage of the as
a former gasoline/service station with identified soil and groundwater impacts, and the overall historical
usage of the property as detailed in the July 2019 Phase | report prepared by Sagasser & Associates, Inc.

Based on the results of the Phase |l assessment activities to assess the former UST systems, it does not
appear that soil and groundwater impacts remain on the Subject Property. During the advancement of
the soil borings, no elevated PID readings, stained soils, or obvious odors were noted. The analytical
results for all of the soil samples collected from the former dispenser areas and UST basin were non-
detect for all parameters. The two groundwater samples, a shallow and deep, were non-detect for
petroleum VOCs and dissolved lead.

The observed soil conditions and analytical results for the soil borings advanced within the disturbed
soils/areas of fill within the parking areas on the Subject Property did not identify any impacts.

Based on the results of the Phase Il assessment activities, no further assessment activities of the UST
systems and disturbed soils/areas of fill appear warranted at this time.

6.0 CLOSING

Sagasser & Associates, Inc. sincerely appreciated the opportunity to provide our services. In the event
that questions arise regarding the contents of this report or if you should need any further assistance,
please feel free to contact us.

Respectfully submitted,
Sagasser & Associales, Inc.

it Gt

Scot Egleston
Senior Environmental Scientist

=

Kevin D. Sagasser, P.E.
Senior Project Engineer

Sagasser & Associates, lnc. Phase Il Environmental Site Assessment
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7.0 LIMITATIONS AND EXCEPTIONS

Sagasser & Associates, Inc. has performed the scope of work using due care in accordance with good
and customary practices, as ordinarily exercised by other reputable members of the profession under
similar circumstances. The nature of the services performed inevitably results in uncertainties with
respect to exact contaminant conditions and/or subsurface characteristics, and certain interpolations and
assumptions are often necessary. Therefore, Sagasser & Associates, Inc. makes no warranty or
guarantee, expressed or implied, with respect to the services performed.

The sampling activities completed as part of this assessment were conducted following systematic
methods and procedures. The laboratory analyses were performed on the select samples collected, and
represent the characteristics at those select sample locations at the time collected. No representation
can be made concerning the future quality of these locations, or the quality of other areas of the Subject
Property. No sampling or analysis of surface water, drinking water or air was performed and Sagasser &
Associates, Inc. makes no representation or warranty concerning their quality.

This report has been prepared for the exclusive use of the Client and the Client's representatives. Maps
and sketches are provided for informational purposes and should not be considered surveys or
engineering studies.

Sagasser & Associates, Inc. conclusions and recommendation are based on the data gathered at the
date of this report. In the event additional information is obtained subsequent to the report submittal, it
will be submitted, intact, for the Client's review. Sagasser & Associates, Inc. accepts no liability for
information obtained subsequent to report submittal. The conclusions and recommendations are based
on Sagasser & Associates, Inc. interpretation of the data gathered. Sagasser & Associates, Inc.
recommends that legal counsel be consulted regarding potential liabilities and/or determination of
responsible parties with respect to the findings of this report.

Sagasser & Associates, lnc. Phase Il Environmental Site Assessment
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8.0 QUALIFICATIONS

Personnel at Sagasser & Associates, Inc. have completed numerous environmental assessment and
remediation projects ranging in scope from hydrogeologic investigations to spill prevention, control and
countermeasure (SPCC) plans. Sagasser & Associates, Inc. personnel have completed specific training
courses in performing Phase | Environmental Site Assessments and Phase Il Preliminary Contamination
Assessments, and have completed hundreds of Phase | site assessments throughout the country.

The assessment was completed by Scot Egleston under the direction of Kevin D. Sagasser, P.E. Mr.
Sagasser has over thirty years of diversified experience in the environmental field, primarily in
environmental consulting and engineering. He has significant experience in development and performance
of various environmental site investigations such as Phase | site assessments, preliminary contamination
assessments, non-intrusive geophysical surveys, and hydrogeologic/remedial investigations. He has
supervised and managed numerous site investigation projects, underground storage tank closures and
soil/ground water contaminant remediation programs. Mr. Egleston is working as an environmental scientist
with Sagasser & Associates, Inc. He has Bachelor’'s of Science degrees in Environmental Science and
Zoology with twenty-three years of experience in environmental consulting.

Sagasser & Associates, lnc. Phase Il Environmental Site Assessment
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PHOTO NO. 2: View of soil boring location B-2 looking southerly.

Photograph by:
Date:

Scot Egleston
November 6, 2019

Sagasser & Associates, Inc.

Project #31902

Phase Il Environmental Site Assessment
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PHOTO NO. 3: View of soil boring location B-3 looking southerly.

PHOTO NO. 4: View of soil boring location B-4 looking southerly.

Photograph by: Scot Egleston
Date: November 6, 2019
Sagasser & Associates, Inc. Phase Il Environmental Site Assessment

Project #31902 2 Former Royal Crest Motel — Gaylord, Michigan



PHOTO NO. 6: View of soil boring location B-6 looking northeasterly.

Photograph by: Scot Egleston
Date: November 6, 2019
Sagasser & Associates, Inc. Phase Il Environmental Site Assessment

Project #31902 3 Former Royal Crest Motel — Gaylord, Michigan
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PHOTO NO. 8: View of soil boring location B-9 looking southeasterly.

Photograph by: Scot Egleston
Date: November 6, 2019
Sagasser & Associates, Inc. Phase Il Environmental Site Assessment

Project #31902 4 Former Royal Crest Motel — Gaylord, Michigan
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PHOTO NO. 10: View of soil boring location B-10.

Photograph by: Scot Egleston
Date: November 6, 2019
Sagasser & Associates, Inc. Phase Il Environmental Site Assessment
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PHOTO NO. 12: View of soil boring location B-12 looking easterly.

Photograph by:
Date:

Scot Egleston
November 6, 2019

Sagasser & Associates, Inc.

Project #31902

Phase Il Environmental Site Assessment
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PHOTO NO. 13: View of soil boring location B-13 looking northerly.

b

PHOTO NO. 14: View of soil boring location B-14 looking easterly.

Photographs by: Scot Egleston
Date: November 6, 2019
Sagasser & Associates, Inc. Phase Il Environmental Site Assessment
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PHOTO NO. 15: View of soil boring locations collected in former dispenser island location.

PHOTO NO. 16: View of soil boring locations at former UST basin location.

Photographs by: Scot Egleston
Date: November 6, 2019
Sagasser & Associates, Inc. Phase Il Environmental Site Assessment

Project #31902 8 Former Royal Crest Motel — Gaylord, Michigan



APPENDIX B

SOIL BORING LOGS

Sagasser & Associates, Inc. Phase Il Environmental Site Assessment
Project #31902 Former Royal Crest Motel - Gaylord, Michigan



SOIL BORING LOG BORING NO: B-1
SHEET 1 OF 2
DATE: 06 NOV 19 [PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: I SEC: 4 TWN: 30N RGE: 3w LAT: LONG:
" |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Mot to Scale
&
>
<
T | 5| & FIDO
& = 8 DESCRIPTION PID® | USCS REMARKS
o il I (PPM)
= 14
=
TOPSOIL
| | fine to medum SAND, light yel'owish brown ]
L 4 dark yellowish brown with fine gravel .
| ] moderate brown 7 ]
|- 15— ]
B _ Sol sample B-1 collecled from 2.5 feet
50% moderale ye'owish orange bgs @ 1006 |
- 3 —]
= _ 5 =
4 —
-5 with fine gravel, greyish orange =i
- 6 — =
| 1 no gravel 2 _
- 7 —] =
- - 50% —
= B wilh fine gravel, dusky brown ]
- —] 3 =3
- 9 — no gravel, mottled moderate brown/pa'e yel'owish brown T
L 10 -
| ] l:ght ye'lowish brown ]
- 11 with fine gravel 6 ]
12 no gravel ]
N _ with fine to coarse gravel ]
— 13+ 50% no gravel, very pa'e orange ]
- ] g -
- 14 —| |
- 15 — ]
| ] with fine gravel ]

PREPARED BY:

Scot Egleston

Sagasser & Associates, Ine.



SOIL BORING LOG - 2

BORING NO: B-1

SHEET 2 OF

2

DATE 06 NOV 19

|PROJECT NAME:

Former Royal Crest Motel

PROJECT NO:

31902

DEPTH

TIME (MILITARY
RECOVERY

DESCRIPTION

FIDD
PID™
(PPM)

USCs

REMARKS

with fine gravel

- 50%

Lght yetlowish brown

moderate ye'lowish brown

with fine gravel, kght yeowish brown

End of Boring 20 feet bgs

Sagassir & Asseciates, fee.

EEPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-2
SHEET 1 OF 1
DATE: 06 NOV 19 |PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: I SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
M |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOL Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Scale
&
>
<
T E E FiDU
& = O DESCRIPTION PID®™ | USCS REMARKS
o] ol (PPM)
= o
=
TOPSOIL
B ] fine to medum SAND with fine gravel, dusky brown
= —]
- 2 |
_ 40% 10
L 3 —
| | stone
| 4 grayish orange
- ]
- 5 So'l sample B-2 coected from 5 feel
with fine gravel, greyish orange bgs @ 1027
- 6 —
| | no gravel 10
7
- — 50%
- 8 —
] 8
- 9 —
- 10 ‘
very pale orange
W ] with fine gravel
L 11 —
no gravel 8
- 12 light yetiowish brown
I ] 50% with fine gravel
13 — . )
no gravel, Lght ye''owish brown
- 7
- 14 —
- 15
End of Boring @ 15 feel bgs

PREPARED BY:

Scot Egleston

Sagasser & Associates, Ine.




SOIL BORING LOG BORING NO: B-3
SHEET 1 OF
DATE: 06 NOV 19 IPROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: t SEC: 4 TWN: 30N RGE: 3w LAT: LONG:
M IDRILLING CO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Nole: Not to Sca'e
&
>
<C
r | E|§ FIDO
& = 8 DESCRIPTION PID® | USCS REMARKS
a | & (PPM)
= 1
=
TOPSOIL
— 1 fine to medum SAND with fine gravel, dusky brown
| 5 wilth some silt
B ] 40% moderate brown 10
— 3 occasional coarse gravel
B i dark ye'owish orange
= % = l:ght yel'owish brown
- & Sol sample B-3 coecled from 5 feet
with fine & coarse gravel, pa'e ye'lowish brown bgs @ 1027
- 6 —]
L. 7
_ 40% 13
L 8 —
- 9 —
- 10 light yetowish brown
- 11 with fine gravel 12
- 12— wilh fine gravel
- 50%
- 13 —|
] 8
- 14 —
- 15
End of Boring @ 15 feet bgs
PREPARED BY: Scol Egleston

Ssgasser & Associsles, lne.




SOIL BORING LOG BORING NO: B-4
SHEET 1 OF 2
DATE: 06 NOV 19 |PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: I SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
N IDRILLING CO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Scale
&
>
<
£ | E % FIDO
8] = 13 DESCRIPTION PID® | USCS REMARKS
fa) a8 (PPM)
= (14
=
TOPSOIL
| ] fine lo medium SAND with fine to medium gravel, ight yel‘owish brown
L4 ] dark ye'lowish brown
7
- 2
- 40%
— 3 Tight yelowish brown
C T 3
4 —
- 5 moderate brown
- 6 light ye"owish brown
|- 7
- 10% 8
g |
9 —
- 10 Sol sample B-4 collected at 10 feel bgs |
@ 1125
11 ]
2
|-
13 — 50%
B ] with fine gravel
2
|- 14 —|
15

PREPARED BY:

Scot Egleston

Sagasser & Associsles, Iue.




SOIL BORING LOG - 2

BORING NO: B-4

SHEET 2 OF

2

DATE

06 NOV 19

|PROJECT NAME:

Former Royal Crest Motel

PROJECT NO:

31902

DEPTH

TIME (MILITARY

RECOVERY

DESCRIPTION

FipO
PID®
(PPM)

USCS

REMARKS

40%

50%

with occasional fine-med.um gravel, grayish orange

moderate ye'lowish brown

with occasional fine-medium gravel, grayish orange

with fine gravel

End of Boring 25 feet bgs

Sagasser & Assoelales, Ioe.

PREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-5
SHEET 1 OF
DATE: 06 NOV 19 IF’ROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: I SEC: 4 TWN: 30N RGE: 3w LAT: LONG:
M [DRILLING cO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Nol to Sca'e
&
>
<
T | & @ FIDD
o = o DESCRIPTION PIDE | USCS REMARKS
o T (PPM)
= 14
=
TOPSOIL
L. | fine to medium SAND, dusky brown
1 ]
- 2 |
- 40% 1
| 3
— 4 —
B ) grayish orange
-5 with fine lo coarse gravel, [ght yel'owish brown
6
- 7 =]
— — 40% 1
. 8 —
9 |
no gravel
- 10 .
very pa'e orange
— 11 with fine to medium gravel
12 ]
T 1
13+ 50% vith fine to medum gravel
I~ Ight yellowish brawn
| 14 —
| 15 Sol sample B-5 collecled at 15 feel bgs _ |
@ 1205
PREPARED BY: Scot Egleston

Sagasser & Associsles, Ine.




SOIL BORING LOG - 2

BORING NO: B-5

SHEET 2 OF

2

DATE

06 NOV 19

|PROJECT NAME:

Former Royal Crest Motel

PROJECT NO:

31902

DEPTH

TIME (MILITARY

RECOVERY

DESCRIPTION

FIpY
pID™
(PPM)

USCS

REMARKS

50%

50%

very pa'e orange

with fine gravel

End of Boring 25 feet bgs

Sagasser & Assoeltes, Ipe.

PREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-6
SHEET 1 OF
DATE: 06 NOV 19 |PROJ ECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN:;: T SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
N |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Sca'e
&
>_
<
R FIDD
% = o) DESCRIPTION PID®E | USCS REMARKS
@) il (PPM)
= (4
=
TOPSOIL
| 4 fine to med'um SAND, dusky brown
- 1 -
. 2
| ] 40% moderate yellowish brown 1
= 3 light yetlowish orange
= # = wilh occasional coarse gravel, moderate ye'lowish brown
- 5 with fine to medium gravel, light yel'owish brown
— 6 pa'e yellowish brown
. 7 —
— — 40% 1
L 8 —
F 9 — e
- 10 [:ght yel'owish brown, no gravel
— 11 pa'e yelowish brown
- 12
= = 1
- 18— 50% | \th fine to medium aravel, [ght yellowish brown
- 14 —|
L 15 —| Soll sample B-6 colected at 15 feet bgs _ |
@ 1205
PREPARED BY: Scot Egleston

Sagasser & Associales, Ine,




SOIL BORING LOG - 2

BORING NO: B-6

SHEET 2 OF

2

DATE

06 NOV 19

|PROJECT NAME:

Former Royal Crest Motel

PROJECT NO:

31902

DEPTH

TIME (MILITARY

RECOVERY

DESCRIPTION

FIDH
PID®
(PPM)

USCS

REMARKS

50%

50%

with fine gravel

no gravel

with fine gravel

no gravel

with fine to medium gravel

no gravel

with fine lo med.um gravel, pale yel'owish brown

<1

End of Boring 25 feet bgs

Sagasser & Associalss, Ioe.

IEREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-7
SHEET 1 OF
DATE: 06 NOV 19 |PROJ ECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: T SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
N |DRILLING CO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprohe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Scale
&
>_
<
|5 |G FIDO
& = D DESCRIPTION PID® | USCS REMARKS
a o B (PPM)
= o
=
TOPSOIL
| _ fine to medium SAND, light yellowish brown
L 1
- 2
| - 40% dark yellowish brown <1
e [ght yetowish orange
- 4 —
- 9 light yelowish brown
- 6 —
- 7 .
with fine to coarse gravel
= 25% <1
- 8
- 9
- 10 [ight yellowish brown, no gravel
= = pa'e yel'owish brown
- 12 — 2 i
with fine to med um gravel, [.ght yel'owish brown
B ] no gravel 2
— 13 — 50%
- 14 — . : . !
with fine to medum gravel, Ight yel'owish brown
B il no gravel
| 15 | Sol sample B-7 co'ected at 15 feet bgs _ |
@ 1230
PREPARED BY: Scot Egleston

Sagasser & Assoclales, Ine.




SOIL BORING LOG - 2

BORING NO: B-7

SHEET 2 OF

2

DATE

06 NOV 19

|PROJECT NAME:

Former Royal Crest Motel

PROJECT NO:

31902

DEPTH

TIME (MILITARY

RECOVERY

DESCRIPTION

FIDD
PID™
(PPM)

uscs

REMARKS

50%

50%

wilh fine to med'um gravel, Eighl yel'owish brown

no gravel

with fine gravel

with eccassional coarse gravel

with fine gravel

<1

<1

End of Boring 25 feet bgs

Sagasser & Associzles, Ive.

|PREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-8
SHEET 1 OF
DATE: 06 NOV 19 |PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: T SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
N |DRILLING CO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobhe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Scale
&
>
<
|5 @ FIDO
&i = o DESCRIPTION PID®E | USCS REMARKS
o =@ (PPM)
= o
=
TOPSOIL
=% = fine to med um SAND, dusky brown
L 2
- — 10% <1
| &
4 —
B ] light yel'owish brown
- 5 fine to coarse GRAVEL with sand
= 8 = fine to medum SAND with fine to medium gravel, [ght ye"owish brown
| 7
- 50% <1
|- 8 —]
L 9 —
— 10
no gravel
11 —
|42 —
- — 50% 2
L 13 —
- 14 vith fine gravel
15 Sol sample B-8 colecled al 15 feet bgs _ |
@ 1256

Sagasser & Associates, Ine.

PREPARED BY:

Scot Egleston




SOIL BORING LOG - 2

BORING NO: B-8

SHEET 2 OF

2

DATE 06 NOV 19

|PROJECT NAME: Former Royal Crest Motel

PROJECT NO:

31902

DEPTH

TIME (MILITARY
RECOVERY

DESCRIPTION

Fipt
piDm
(PPM)

USCS

REMARKS

- 50%

F 50%

[ight yelowish brown
with fine to med'um gravel, darker

with fine to coarse gravel, darker

with fine gravel

no gravel

<1

<1

End of Boring 25 feet bgs

Sagasser & Assochales, Ioe

PREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-9
SHEET 1 OF
DATE: 06 NOV 19 IPROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: t SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
M |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Scale
&
>_
<
z | E § FIDO
& s o) DESCRIPTION PID® | USCS REMARKS
o o | & (PPM)
= o
=
TOPSOIL
B ] fine to med'um SAND, dusky brown ]
L1 o]
L 2 = —
- - 40% <1 -
- 5§ - ]
- 4 — —
-5 moderate ye''owish brown |
I~ ] with fine gravel, pa'e yelowish brown |
6 — ]
- s —
no gravel
- — 40% <1 =
- 8 — ]
- 9 Fght yelowish brown .
- 10 el
= with fine gravel =
I ] no gravel =l
- 12+ with fine gravel =
B o 40% no gravel - N
- 13 — —
- 14+ with fine gravel |
15 Soil sample B-9 colected at 15 feetbgs _ |
@ 1320

Sagasser & Associales, ne,

PREPARED BY:

Scot Egleston




SOIL BORING LOG -2 BORING NO: B-9
SHEET 2 OF 2
DATE 06 NOV 19 |PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
&
>
<
x| E E>5 FIDD
E_Ll = o] DESCRIPTION PIDE | USCS REMARKS
g | o | & (PPM)
= 14
o
| 15 4
[l | Lght yeowish brown
- 167 with fine to medium grave!, darker
- 17 no gravel
- 50% <1
| 18 -
T vith fine grave!, darker
L 194
204 no gravel
SorE
B ] with fine gravel, darker
L 29
- - 50% <1
- 23 with oceassional coarse gravel
| 24 |
| N no gravel
- 25
End of Boring 25 feet bgs
L 26 —
|27 -]
| 28 -
| 29
- 30+
- 31

Sagasssr & Assoclates, loe.

PREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO:  B-10 ($G-1)
SHEET OF 1
DATE: 06 NOV 19 IF‘ROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: ‘I SEC: 4 TWN: 30N RGE: 3w LAT: LONG:
¥ |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Sca'e
&
>
<
E |5 m FIDO
& = g DESCRIPTION PID® | USCS REMARKS
o w |8 (PPM)
= o
i
ASPHALT
- .- fine to medum SAND with occassional coarse gravel, dark yelowish brown 1
- 1 - ]
<1
- 2 dusky brown ]
T 50% moderate yellowish orange ]
— 3 light ye''owish orange N
- — » ]
4 —]
] Sol sample SG-1 co'lected at 5 feel bgs
B dark yellowish orange @ 1330 ]
— 5
End of Boring @ 5 feet bgs
b= 16— -
T .
. g —]
g ]
L 10 =]
=] |
12 —]
L8] ]
- 14 ] =]
L 15 — o

PREPARED BY:

Scot Egleston

Sagasser & Associates, [ne.



SOIL BORING LOG

BORING NO: B-10

SHEET 1 OF 1

DATE: 06 NOV 19

|PROJECT NAME:

Former Royal Crest Motel

PROJECT NO: 31902

BORINGLOCATION PLAN:

See Figure 2

Note: Not to Scale

T SEC: 4 TWN: 30N RGE: 3W

LAT: LONG:

N IDRILLING CO: Alluvial Earth

DRILL CREW: Ryan & Ron

DRILLING/TRENCHING METHOD:

Geoprohe

GROUNDWATER LEVELS

DATE

ACTUAL TIME DEPTH BLS

DEPTH

TIME (MILITARY
RECOVERY

DESCRIPTION

Fip®
PIDH
(PPM)

USCs REMARKS

Blnd dned to 20 feet bgs for the colection of groundwater samples.

Cotecled groundwater samples from 74'-79' & 85'-S0' bgs

Groundwater samples B-10-74-79'
collecled at 1455 and B-10-85-20'
collecled al 1435,

Sagasser & Assoclates, Ine.

IEREPARED BY:

Scot Egleston




SOIL BORING LOG BORING NO: B-11
SHEET 1 OF
DATE: 06 NOV 19 |PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: t SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
N |DRILLING CO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not lo Scale
&
>
<
E 5 @ FIDD
E’J = O DESCRIPTION PID® | USCS REMARKS
[ il (PPM)
= 1
=
ASPHALT
| | fine lo med’um SAND, moderate brawn
L 1 —
- 2 grayish orange
- 25% <1
- 3 moderale brown
L 4 —
B il light yel'owish brown
- 5
- 6 —
-7 NO RECOVERY
- 0%
- 8 —
- 9 —
- 10 fine to med'um SAND with occassional coarse gravel, kght yel'owish brown
L 11
SR
- 25% <1
L 13
14 with fine gravel
| _ Soil sample B-11 col'ecled at 15 fest
bgs @ 1518
— 15
End of Boring 15 feet bgs

Sagasser & Associsies, lne.

PREPARED BY: Scot Egleston




SOIL BORING LOG BORING NO: B-12

SHEET 1 OF 1

DATE: 06 NOV 19 |F‘ROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: T SEC: 4 TWN: 30N RGE: 3W LAT: LONG:
N |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHQD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Scale
&
>-
<
| E| & FIDO
a [ 5|3 DESCRIPTION PID®™ | USCS REMARKS
a} o | & (PPM)
= o
=
ASPHALT
| | fine to medum SAND, dark yel'owish brown ]
- 1 — i — . =4
ight yeliowish brown
-2 with some clay, dark yel'owish brown -
B ] 60% dark ye'iowish orange <1 =
- 3 Iight yellowish orange gy
L 4 ] —
- 5 light yel'owish brown @i
- 6 — =
. with coarse gravel
no gravel |
o 50% <1 =
L. 3 ]
L 9 ]
Soil sample B-12 colected at 10 feet
B il bas @ 1530
— 10
End of Boring @ 10 feet bgs
== =
- 12 =
|- 43— -
- 14 — =
- 15 — ]
PREPARED BY: Scot Egleston

Sagasser & Assoclales, fne.



SOIL BORING LOG BORING NO: B-13
SHEET 1 OF 1
DATE: 06 NOV 19 |PROJECT NAME: Former Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: I SEC: 4 TWN: 30N RGE: 3w LAT: LONG:
N |DRILLING CO:  Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprobe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Note: Not to Sca'e
&
>..
<
|5 |G FIDD
& = ) DESCRIPTION PID® | USCS REMARKS
o |y | & (PPM)
= o
=
ASPHALT
- | fine lo medum SAND, dusky brown _
| §) - PR
| 5 - =
- — 60% <1 -
| 3 ] =
B ] light yellowish brown ]
— 4 moderate yelowish brown N
] Fight yel'owish brawn T
L= & Sol sample B-13 collected al 5 feet bgs _ |
@ 1550
- 6 |
L 7 ] -
- 0% e
- g | -
| 9 — |
10 — —
- 11 — |
12 | =
— 0% ]
— 13 — ]
- 14 —| |
- 15
End of Boring @ 15 feet bgs
PREPARED BY: Scol Egleston

Sagasser & Assoclates, Ine.




SOIL BORING LOG BORING NO: B-14
SHEET 1 OF 1
DATE: 06 NOV 19 |PROJECT NAME: Royal Crest Motel PROJECT NO: 31902
BORINGLOCATION PLAN: T SEC: 4 TWN: 30N RGE: 3w LAT: LONG:
N |DRILLING coO: Alluvial Earth
DRILL CREW: Ryan & Ron
See Figure 2 DRILLING/TRENCHING METHOD: Geoprohe
GROUNDWATER LEVELS
DATE ACTUAL TIME DEPTH BLS
Nole: Not lo Scale
&
>
<€
e = FIDO
& = 8 DESCRIPTION PID® | USCS REMARKS
fa) o | B (PPM)
= o
=
ASPHALT
N 1 fine to med'um SAND with occassional coarse gravel, dark yelowish brown
- 1 -
~ 2 dusky brown
B i 50% moderate yelowish orange =
= &= [ght yellowish orange
- 4 —
M ] moderate brown
- S no gravel, fight yelowish brown
- 6 —
L 7 | with coarse gravel
no gravel
= — 50% <1
L 8 —
- 9 —
Sol sample B-14 col’ected at 10 feet
- bgs @ 1640
- 10 ,
End of Boring @ 10 feet bgs
- 11 —
L 12 ]
- 13 —
Ls 44+
- 15

PREPARED BY:

Scot Egleston

Sagasser & Associales, Tne.




APPENDIX C

LABORATORY ANALYTICAL REPORT

Sagasser & Associates, Inc. Phase Il Environmental Site Assessment
Project #31902 Former Royal Crest Motel - Gaylord, Michigan



&% eurofins

Environment Testing
TestAmerica

ANALYTICAL REPORT

Eurofins TestAmerica, Michigan
10448 Citation Drive

Suite 200

Brighton, MI 48116

Tel: (810)229-2763

Laboratory Job ID: 190-21518-1
Client Project/Site: Royal Crest

For:

Sagasser & Associates Inc
699 South Wisconsin Avenue
Gaylord, Michigan 49735

Attn: Scot Egleston

Authorized for release hy:
11/19/2019 7:11:09 AM

Sue Schafer, Project Manager Il
(810)229-2763
sue.schafer@testamericainc.com
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Sample Summary

Job ID: 190-21518-1

Lab Sample ID Client Sample ID Matrix Collected Received

190-21518-1 B-1-2.5' Soil 11/06/19 10:06 11/08/19 10:11
190-21518-2 B-2-5' Soil 11/06/19 10:27 11/08/19 10:11
190-21518-3 B-3-5' Soil 11/06/19 10:40 11/08/19 10:11
190-21518-4 B-4-10' Soil 11/06/19 11:25 11/08/19 10:11
190-21518-5 B-5-15' Soll 11/06/19 11:42  11/08/19 10:11
190-21518-6 B-6-15' Soll 11/06/19 12:05 11/08/19 10:11
190-21518-7 B-7-15' Soil 11/06/19 12:30 11/08/19 10:11
190-21518-8 B-8-15' Soil 11/06/19 12:56 11/08/19 10:11
190-21518-9 B-9-15' Soil 11/06/19 13:20 11/08/19 10:11
190-21518-10 B-11-15' Soil 11/06/19 15:18 11/08/19 10:11
190-21518-11 B-12-10' Soil 11/06/19 15:30 11/08/19 10:11
190-21518-12 B-13-5' Soll 11/06/19 15:50 11/08/19 10:11
190-21518-13 B-14-10' Soil 11/06/19 16:40 11/08/19 10:11
190-21518-14 SG-1-5' Soll 11/06/19 13:30 11/08/19 10:11
190-21518-15 Duplicate Soll 11/06/19 00:00 11/08/19 10:11
190-21518-16 Field Blank Soil 11/06/19 13:35 11/08/19 10:11
190-21518-17 B-10-85'-90' Ground Water 11/06/19 14:35 11/08/19 10:11
190-21518-18 B-10-74'-79' Ground Water 11/06/19 14:55 11/08/19 10:11

Page 3 of 64

Eurofins TestAmerica, Michigan

11/19/2019



Case Narrative

Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Job ID: 190-21518-1

Laboratory: Eurofins TestAmerica, Michigan

Narrative

Job Narrative
190-21518-1

Comments
No additional comments.

Receipt
The samples were received on 11/8/2019 10:11 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 4.6° C.

GC/MS VOA

Method 5035: This terra core was received with a low methanol volume. B-14-10' (190-21518-13) and was prepped from a bulk jar that
was taken from the sample receiving refrigerator.

Both sets of data are reported.

Method 8260B: Surrogate recovery for the following sample was outside the upper control limit: B-14-10' (190-21518-13). This sample did
not contain any target analytes; therefore, re-extraction and/or re-analysis was not performed.

Method 8260B: The laboratory control sample (LCS) for analytical batch 240-411253 recovered outside control limits for the following
analyte: Cyclohexane. This analyte was biased high in the LCS and was not detected in the associated samples; therefore, the data has
been reported. B-10-85'-90' (190-21518-17), B-10-74'-79' (190-21518-18) and (LCS 240-411253/4)

Method 8260B: The laboratory control sample (LCS) for analytical batch 240-411253 recovered outside control limits for the following
analyte: Ethylene dibromide. This has been identified as a poor performing analyte when analyzed using this method; therefore,
re-extraction/re-analysis was not performed. B-10-85'-90' (190-21518-17), B-10-74'-79' (190-21518-18) and (LCS 240-411253/4)

Method 8260B: The laboratory control sample (LCS) analyzed in batch 240-411253 was below the recovery control criteria for multiple

analyte(s): This variance only affects results measured above the reporting limit. A MRL standard at or below the reporting limit (RL) was
analyzed with the affected samples and found to be acceptable. This demonstrates the analyte reporting limit is valid, and it is acceptable
to report ND results (non-detects). The samples associated with the LCS were non-detects for the affected analytes; therefore, the results
were reported. The following samples are impacted: B-10-85'-90' (190-21518-17), B-10-74'-79' (190-21518-18) and (LCS 240-411253/4)

Method 8260B: The pH of the sample(s) was greater than 2. The samples were analyzed within the normal 14 day holding time; however,
experimental evidence suggests that some aromatic compounds in wastewater samples, notably, Benzene, Toluene, and Ethylbenzene
are susceptible to biological degradation if samples are not preserved to a pH of 2.

B-10-85'-90' (190-21518-17) and B-10-74'-79' (190-21518-18)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

GC/MS Semi VOA
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Metals
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep
Method 3510C: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with
preparation batch 240-410213.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

VOA Prep

Eurofins TestAmerica, Michigan
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Case Narrative

Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Job ID: 190-21518-1 (Continued)
Laboratory: Eurofins TestAmerica, Michigan (Continued)

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Michigan
Page 5 of 64 11/19/2019



Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-1-2.5'
Date Collected: 11/06/19 10:06

Lab Sample ID: 190-21518-1
Matrix: Soil

Percent Solids: 89.9

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1300 1300 ug/Kg T 11/11/19 18:30 11/12/19 16:11 1
Benzene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Bromoform <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Bromomethane <330 330 ug/Kg % 11/11/1918:30 11/12/19 16:11 1
2-Butanone (MEK) <1300 1300 ug/Kg % 11/11/1918:30 11/12/19 16:11 1
Carbon disulfide <330 330 ug/Kg % 11/11/1918:30 11/12/19 16:11 1
Carbon tetrachloride <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Chlorobenzene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Chlorodibromomethane <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Chloroethane <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Chloroform <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Chloromethane <330 330 ug/Kg 0 11/11/1918:30 11/12/19 16:11 1
cis-1,2-Dichloroethene <330 330 ug/Kg 3 11/11/19 18:30  11/12/19 16:11 1
cis-1,3-Dichloropropene <330 330 ug/Kg 3 11/11/19 18:30  11/12/19 16:11 1
Cyclohexane <650 650 ug/Kg 3 11/11/19 18:30  11/12/19 16:11 1
1,2-Dibromo-3-Chloropropane <650 650 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
1,2-Dichlorobenzene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
1,3-Dichlorobenzene <330 330 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
1,4-Dichlorobenzene <330 330 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
Dichlorobromomethane <330 330 ug/Kg % 11/11/1918:30 11/12/19 16:11 1
Dichlorodifluoromethane <330 330 ug/Kg % 11/11/1918:30 11/12/19 16:11 1
1,1-Dichloroethane <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
1,2-Dichloroethane <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
1,1-Dichloroethene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
1,2-Dichloropropane <330 330 ug/Kg % 11/11/19 18:30  11/12/19 16:11 1
Ethylbenzene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 16:11 1
1,2-Dibromoethane (EDB) <330 330 ug/Kg % 11/11/19 18:30  11/12/19 16:11 1
2-Hexanone <1300 1300 ug/Kg 11/11/19 18:30  11/12/19 16:11 1
Isopropylbenzene <330 330 ug/Kg 3 11/11/19 18:30  11/12/19 16:11 1
Methyl acetate <1600 1600 ug/Kg %11/11/19 18:30  11/12/19 16:11 1
Methylcyclohexane <650 650 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
Methylene Chloride <650 650 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
2-Methylnaphthalene <1600 1600 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
4-Methyl-2-pentanone (MIBK) <1300 1300 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
Methyl tert-butyl ether <330 330 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
m-Xylene & p-Xylene <330 330 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
Naphthalene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
o-Xylene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Styrene <330 330 ug/Kg 0 11/11/1918:30 11/12/19 16:11 1
1,1,2,2-Tetrachloroethane <330 330 ug/Kg %11/11/19 18:30  11/12/19 16:11 1
Tetrachloroethene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 16:11 1
Toluene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 16:11 1
trans-1,2-Dichloroethene <330 330 ug/Kg 3 11/11/19 18:30  11/12/19 16:11 1
trans-1,3-Dichloropropene <330 330 ug/Kg 3 11/11/19 18:30  11/12/19 16:11 1
1,2,4-Trichlorobenzene <330 330 ug/Kg 2 11/11/19 18:30 11/12/19 16:11 1
1,1,1-Trichloroethane <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
1,1,2-Trichloroethane <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Trichloroethene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Trichlorofluoromethane <330 330 ug/Kg % 11/11/19 18:30 11/12/19 16:11 1
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Client Sample Results
Client: Sagasser & Associates Inc Job ID: 190-21518-1

Project/Site: Royal Crest

Client Sample ID: B-1-2.5'
Date Collected: 11/06/19 10:06
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-1
Matrix: Soil
Percent Solids: 89.9

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <330 330 ug/Kg T 11/11/19 18:30 11/12/19 16:11 1
1,2,4-Trimethylbenzene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 16:11 1
1,3,5-Trimethylbenzene <330 330 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Vinyl chloride <330 330 ug/Kg 0 11/11/1918:30 11/12/19 16:11 1
Xylenes, Total <650 650 ug/Kg ¥ 11/11/1918:30 11/12/19 16:11 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 104 51-124 11/11/19 18:30 11/12/19 16:11 1
Dibromofluoromethane (Surr) 96 49-122 11/11/19 18:30 11/12/19 16:11 1
1,2-Dichloroethane-d4 (Surr) 115 47-136 11/11/19 18:30 11/12/19 16:11 1
Toluene-d8 (Surr) 113 55_-123 11/11/19 18:30 11/12/19 16:11 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 15:25 1
Acenaphthylene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 15:25 1
Anthracene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 15:25 1
Benzo[a]anthracene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 15:25 1
Benzo[a]pyrene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 15:25 1
Benzo[b]fluoranthene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 15:25 1
Benzo[g,h,ilperylene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 15:25 1
Benzo[k]fluoranthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 15:25 1
Chrysene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:25 1
Dibenz(a,h)anthracene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:25 1
Fluoranthene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:25 1
Fluorene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:25 1
Indeno[1,2,3-cd]pyrene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 15:25 1
2-Methylnaphthalene <290 290 ug/Kg i 11/14/19 09:48 11/17/19 15:25 1
Naphthalene <290 290 ug/Kg % 11/14/19 09:48 11/17/19 15:25 1
Phenanthrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:25 1
Pyrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:25 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 80 35-120 11/14/19 09:48 11/17/19 15:25 1
2-Fluorophenol (Surr) 76 26-120 11/14/19 09:48 11/17/19 15:25 1
Nitrobenzene-d5 (Surr) 76 28-120 11/14/19 09:48 11/17/19 15:25 1
Phenol-d5 (Surr) 83 28-120 11/14/19 09:48 11/17/19 15:25 1
Terphenyl-d14 (Surr) 93 39-120 11/14/19 09:48 11/17/19 15:25 1
2,4,6-Tribromophenol (Surr) 41 10-120 11/14/19 09:48 11/17/19 15:25 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 2500 390 ug/Kg T 11/11/19 14:00 11/13/19 21:15 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 89.9 0.1 % B 11/11/19 16:08 1
Percent Moisture 10.1 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-2-5'
Date Collected: 11/06/19 10:27

Lab Sample ID: 190-21518-2
Matrix: Soil

Percent Solids: 90.1

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1200 1200 ug/Kg T 11/11/19 18:30 11/12/19 16:36 1
Benzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Bromoform <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Bromomethane <300 300 ug/Kg 0 11/11/19 18:30  11/12/19 16:36 1
2-Butanone (MEK) <1200 1200 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Carbon disulfide <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Carbon tetrachloride <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Chlorobenzene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Chlorodibromomethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Chloroethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Chloroform <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Chloromethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
cis-1,2-Dichloroethene <300 300 ug/Kg 3 11/11/19 18:30  11/12/19 16:36 1
cis-1,3-Dichloropropene <300 300 ug/Kg 3 11/11/19 18:30  11/12/19 16:36 1
Cyclohexane <590 590 ug/Kg 3 11/11/1918:30  11/12/19 16:36 1
1,2-Dibromo-3-Chloropropane <590 590 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
1,2-Dichlorobenzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
1,3-Dichlorobenzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
1,4-Dichlorobenzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Dichlorobromomethane <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Dichlorodifluoromethane <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
1,1-Dichloroethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
1,2-Dichloroethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
1,1-Dichloroethene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
1,2-Dichloropropane <300 300 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
Ethylbenzene <300 300 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
1,2-Dibromoethane (EDB) <300 300 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
2-Hexanone <1200 1200 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
Isopropylbenzene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 16:36 1
Methyl acetate <1500 1500 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
Methylcyclohexane <590 590 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Methylene Chloride <590 590 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
2-Methylnaphthalene <1500 1500 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
4-Methyl-2-pentanone (MIBK) <1200 1200 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Methyl tert-butyl ether <300 300 ug/Kg 11/11/19 18:30  11/12/19 16:36 1
m-Xylene & p-Xylene <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Naphthalene <300 300 ug/Kg *11/11/19 18:30 11/12/19 16:36 1
o-Xylene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Styrene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
1,1,2,2-Tetrachloroethane <300 300 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
Tetrachloroethene <300 300 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
Toluene <300 300 ug/Kg % 11/11/19 18:30  11/12/19 16:36 1
trans-1,2-Dichloroethene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 16:36 1
trans-1,3-Dichloropropene <300 300 ug/Kg 3 11/11/19 18:30 11/12/19 16:36 1
1,2,4-Trichlorobenzene <300 300 ug/Kg T 11/11/19 18:30 11/12/19 16:36 1
1,1,1-Trichloroethane <300 300 ug/Kg & 11/11/19 18:30  11/12/19 16:36 1
1,1,2-Trichloroethane <300 300 ug/Kg & 11/11/19 18:30  11/12/19 16:36 1
Trichloroethene <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
Trichlorofluoromethane <300 300 ug/Kg % 11/11/1918:30 11/12/19 16:36 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-2-5'
Date Collected: 11/06/19 10:27
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-2
Matrix: Soil

Percent Solids: 90.1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <300 300 ug/Kg 111119 18:30 11/12/19 16:36 1
1,2,4-Trimethylbenzene <300 300 ug/Kg % 11/11/19 18:30 11/12/19 16:36 1
1,3,5-Trimethylbenzene <300 300 ug/Kg % 11/11/19 18:30 11/12/19 16:36 1
Vinyl chloride <300 300 ug/Kg % 11/11/19 18:30 11/12/19 16:36 1
Xylenes, Total <590 590 ug/Kg ¥ 11/11/19 18:30 11/12/19 16:36 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 95 51-124 11/11/19 18:30 11/12/19 16:36 1
Dibromofluoromethane (Surr) 87 49-122 11/11/19 18:30 11/12/19 16:36 1
1,2-Dichloroethane-d4 (Surr) 108 47-136 11/11/19 18:30 11/12/19 16:36 1
Toluene-d8 (Surr) 102 55_-123 11/11/19 18:30 11/12/19 16:36 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 15:50 1
Acenaphthylene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 15:50 1
Anthracene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 15:50 1
Benzo[a]anthracene <290 290 ug/Kg % 11/14/19 09:48 11/17/19 15:50 1
Benzo[a]pyrene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 15:50 1
Benzo[b]fluoranthene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 15:50 1
Benzo[g,h,ilperylene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 15:50 1
Benzo[k]fluoranthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 15:50 1
Chrysene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:50 1
Dibenz(a,h)anthracene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:50 1
Fluoranthene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:50 1
Fluorene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:50 1
Indeno[1,2,3-cd]pyrene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 15:50 1
2-Methylnaphthalene <290 290 ug/Kg i 11/14/19 09:48 11/17/19 15:50 1
Naphthalene <290 290 ug/Kg % 11/14/19 09:48 11/17/19 15:50 1
Phenanthrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:50 1
Pyrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 15:50 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 81 35-120 11/14/19 09:48 11/17/19 15:50 1
2-Fluorophenol (Surr) 77 26-120 11/14/19 09:48 11/17/19 15:50 1
Nitrobenzene-d5 (Surr) 83 28-120 11/14/19 09:48 11/17/19 15:50 1
Phenol-d5 (Surr) 86 28-120 11/14/19 09:48 11/17/19 15:50 1
Terphenyl-d14 (Surr) 100 39-120 11/14/19 09:48 11/17/19 15:50 1
2,4,6-Tribromophenol (Surr) 52 10-120 11/14/19 09:48 11/17/19 15:50 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 1700 360 ug/Kg T 11/11/19 14:00 11/13/19 21:26 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 90.1 0.1 % B 11/11/19 16:08 1
Percent Moisture 9.9 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-3-5'
Date Collected: 11/06/19 10:40

Lab Sample ID: 190-21518-3
Matrix: Soil

Percent Solids: 85.4

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1300 1300 ug/Kg T 11/11/19 18:30 11/12/19 17:00 1
Benzene <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Bromoform <330 330 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
Bromomethane <330 330 ug/Kg 0 11/11/19 18:30  11/12/19 17:00 1
2-Butanone (MEK) <1300 1300 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Carbon disulfide <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Carbon tetrachloride <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Chlorobenzene <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Chlorodibromomethane <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Chloroethane <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Chloroform <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Chloromethane <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
cis-1,2-Dichloroethene <330 330 ug/Kg 3 11/11/1918:30  11/12/19 17:00 1
cis-1,3-Dichloropropene <330 330 ug/Kg 3 11/11/1918:30  11/12/19 17:00 1
Cyclohexane <660 660 ug/Kg 3 11/11/1918:30  11/12/19 17:00 1
1,2-Dibromo-3-Chloropropane <660 660 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
1,2-Dichlorobenzene <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
1,3-Dichlorobenzene <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
1,4-Dichlorobenzene <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Dichlorobromomethane <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Dichlorodifluoromethane <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
1,1-Dichloroethane <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
1,2-Dichloroethane <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
1,1-Dichloroethene <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
1,2-Dichloropropane <330 330 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
Ethylbenzene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
1,2-Dibromoethane (EDB) <330 330 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
2-Hexanone <1300 1300 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
Isopropylbenzene <330 330 ug/Kg 3 11/11/1918:30  11/12/19 17:00 1
Methyl acetate <1600 1600 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
Methylcyclohexane <660 660 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Methylene Chloride <660 660 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
2-Methylnaphthalene <1600 1600 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
4-Methyl-2-pentanone (MIBK) <1300 1300 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Methyl tert-butyl ether <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
m-Xylene & p-Xylene <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Naphthalene <330 330 ug/Kg *11/11/19 18:30 11/12/19 17:00 1
o-Xylene <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Styrene <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
1,1,2,2-Tetrachloroethane <330 330 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
Tetrachloroethene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
Toluene <330 330 ug/Kg % 11/11/19 18:30  11/12/19 17:00 1
trans-1,2-Dichloroethene <330 330 ug/Kg 3 11/11/1918:30  11/12/19 17:00 1
trans-1,3-Dichloropropene <330 330 ug/Kg 3 11/11/1918:30  11/12/19 17:00 1
1,2,4-Trichlorobenzene <330 330 ug/Kg 2 11/11/19 18:30 11/12/19 17:00 1
1,1,1-Trichloroethane <330 330 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
1,1,2-Trichloroethane <330 330 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:00 1
Trichloroethene <330 330 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
Trichlorofluoromethane <330 330 ug/Kg % 11/11/1918:30 11/12/19 17:00 1

Page 10 of 64

Eurofins TestAmerica, Michigan

11/19/2019



Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-3-5'
Date Collected: 11/06/19 10:40
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-3
Matrix: Soil

Percent Solids: 85.4

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <330 330 ug/Kg 111119 18:30 11/12/19 17:00 1
1,2,4-Trimethylbenzene <330 330 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
1,3,5-Trimethylbenzene <330 330 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
Vinyl chloride <330 330 ug/Kg % 11/11/19 18:30 11/12/19 17:00 1
Xylenes, Total <660 660 ug/Kg % 11/11/1918:30 11/12/19 17:00 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 95 51-124 11/11/19 18:30 11/12/19 17:00 1
Dibromofluoromethane (Surr) 87 49-122 11/11/19 18:30 11/12/19 17:00 1
1,2-Dichloroethane-d4 (Surr) 108 47-136 11/11/19 18:30 11/12/19 17:00 1
Toluene-d8 (Surr) 104 55_-123 11/11/19 18:30 11/12/19 17:00 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <310 310 ug/Kg T 11/14/19 09:48 11/17/19 16:15 1
Acenaphthylene <310 310 ug/Kg 3 11/14/19 09:48 11/17/19 16:15 1
Anthracene <310 310 ug/Kg 3 11/14/19 09:48 11/17/19 16:15 1
Benzo[a]anthracene <310 310 ug/Kg %t 11/14/19 09:48 11/17/19 16:15 1
Benzo[a]pyrene <310 310 ug/Kg %t 11/14/19 09:48 11/17/19 16:15 1
Benzo[b]fluoranthene <310 310 ug/Kg %t 11/14/19 09:48 11/17/19 16:15 1
Benzo[g,h,ilperylene <310 310 ug/Kg T 11/14/19 09:48 11/17/19 16:15 1
Benzo[k]fluoranthene <310 310 ug/Kg T 11/14/19 09:48 11/17/19 16:15 1
Chrysene <310 310 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:15 1
Dibenz(a,h)anthracene <310 310 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:15 1
Fluoranthene <310 310 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:15 1
Fluorene <310 310 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:15 1
Indeno[1,2,3-cd]pyrene <310 310 ug/Kg 3 11/14/19 09:48 11/17/19 16:15 1
2-Methylnaphthalene <310 310 ug/Kg i 11/14/19 09:48 11/17/19 16:15 1
Naphthalene <310 310 ug/Kg i 11/14/19 09:48 11/17/19 16:15 1
Phenanthrene <310 310 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:15 1
Pyrene <310 310 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:15 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 73 35-120 11/14/19 09:48 11/17/19 16:15 1
2-Fluorophenol (Surr) 71 26-120 11/14/19 09:48 11/17/19 16:15 1
Nitrobenzene-d5 (Surr) 75 28-120 11/14/19 09:48 11/17/19 16:15 1
Phenol-d5 (Surr) 79 28-120 11/14/19 09:48 11/17/19 16:15 1
Terphenyl-d14 (Surr) 87 39-120 11/14/19 09:48 11/17/19 16:15 1
2,4,6-Tribromophenol (Surr) 47 10-120 11/14/19 09:48 11/17/19 16:15 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 3400 400 ug/Kg T 11/11/19 14:00 11/13/19 21:28 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 85.4 0.1 % B 11/11/19 16:08 1
Percent Moisture 14.6 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-4-10'
Date Collected: 11/06/19 11:25

Lab Sample ID: 190-21518-4
Matrix: Soil

Percent Solids: 94.1

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/1918:30 11/12/19 17:25 1
Benzene <270 270 ug/Kg % 11/11/19 18:30 11/12/19 17:25 1
Bromoform <270 270 ug/Kg % 11/11/19 18:30 11/12/19 17:25 1
Bromomethane <270 270 ug/Kg 0 11/11/19 18:30  11/12/19 17:25 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/1917:25 1
Carbon disulfide <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
Carbon tetrachloride <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Chlorobenzene <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 17:25 1
Chlorodibromomethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Chloroethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Chloroform <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Chloromethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
cis-1,2-Dichloroethene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
cis-1,3-Dichloropropene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
Cyclohexane <550 550 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
1,2-Dibromo-3-Chloropropane <550 550 ug/Kg % 11/11/1918:30 11/12/19 17:25 1
1,2-Dichlorobenzene <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
1,3-Dichlorobenzene <270 270 ug/Kg ¥ 11/11/1918:30 11/12/19 17:25 1
1,4-Dichlorobenzene <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
Dichlorobromomethane <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
Dichlorodifluoromethane <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
1,1-Dichloroethane <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 17:25 1
1,2-Dichloroethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
1,1-Dichloroethene <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
1,2-Dichloropropane <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
Ethylbenzene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
1,2-Dibromoethane (EDB) <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
Isopropylbenzene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
Methyl acetate <1400 1400 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
Methylcyclohexane <550 550 ug/Kg % 11/11/1918:30 11/12/19 17:25 1
Methylene Chloride <550 550 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
2-Methylnaphthalene <1400 1400 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/1917:25 1
Methyl tert-butyl ether <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
m-Xylene & p-Xylene <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
Naphthalene <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 17:25 1
o-Xylene <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Styrene <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 17:25 1
1,1,2,2-Tetrachloroethane <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
Tetrachloroethene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
Toluene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
trans-1,2-Dichloroethene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
trans-1,3-Dichloropropene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 17:25 1
1,2,4-Trichlorobenzene <270 270 ug/Kg T 11/11/19 18:30 11/12/19 17:25 1
1,1,1-Trichloroethane <270 270 ug/Kg % 11/11/19 18:30 11/12/19 17:25 1
1,1,2-Trichloroethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Trichloroethene <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Trichlorofluoromethane <270 270 ug/Kg % 11/11/1918:30 11/12/1917:25 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-4-10'
Date Collected: 11/06/19 11:25
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-4
Matrix: Soil

Percent Solids: 94.1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <270 270 ug/Kg 111119 18:30 11/12/19 17:25 1
1,2,4-Trimethylbenzene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 17:25 1
1,3,5-Trimethylbenzene <270 270 ug/Kg % 11/11/19 18:30 11/12/19 17:25 1
Vinyl chloride <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Xylenes, Total <550 550 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:25 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 99 51-124 11/11/19 18:30 11/12/19 17:25 1
Dibromofluoromethane (Surr) 87 49-122 11/11/19 18:30 11/12/19 17:25 1
1,2-Dichloroethane-d4 (Surr) 110 47-136 11/11/19 18:30 11/12/19 17:25 1
Toluene-d8 (Surr) 107 55_-123 11/11/19 18:30 11/12/19 17:25 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 16:41 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 16:41 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 16:41 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 16:41 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 16:41 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 16:41 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 16:41 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 16:41 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:41 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:41 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:41 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:41 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 16:41 1
2-Methylnaphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 16:41 1
Naphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 16:41 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:41 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 16:41 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 81 35-120 11/14/19 09:48 11/17/19 16:41 1
2-Fluorophenol (Surr) 78 26-120 11/14/19 09:48 11/17/19 16:41 1
Nitrobenzene-d5 (Surr) 83 28-120 11/14/19 09:48 11/17/19 16:41 1
Phenol-d5 (Surr) 84 28-120 11/14/19 09:48 11/17/19 16:41 1
Terphenyl-d14 (Surr) 95 39-120 11/14/19 09:48 11/17/19 16:41 1
2,4,6-Tribromophenol (Surr) 41 10-120 11/14/19 09:48 11/17/19 16:41 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 6700 360 ug/Kg T 11/11/19 14:00 11/13/19 21:35 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 94.1 0.1 % B 11/11/19 16:08 1
Percent Moisture 5.9 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-5-15'
Date Collected: 11/06/19 11:42

Lab Sample ID: 190-21518-5
Matrix: Soil

Percent Solids: 97.3

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1000 1000 ug/Kg € 11/11/19 18:30 11/12/19 17:50 1
Benzene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Bromoform <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Bromomethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
2-Butanone (MEK) <1000 1000 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Carbon disulfide <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Carbon tetrachloride <260 260 ug/Kg 0 11/11/19 18:30 11/12/19 17:50 1
Chlorobenzene <260 260 ug/Kg 0 11/11/19 18:30 11/12/19 17:50 1
Chlorodibromomethane <260 260 ug/Kg 0 11/11/19 18:30 11/12/19 17:50 1
Chloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Chloroform <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Chloromethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
cis-1,2-Dichloroethene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 17:50 1
cis-1,3-Dichloropropene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 17:50 1
Cyclohexane <510 510 ug/Kg 3 11/11/1918:30  11/12/19 17:50 1
1,2-Dibromo-3-Chloropropane <510 510 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
1,2-Dichlorobenzene <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
1,3-Dichlorobenzene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
1,4-Dichlorobenzene <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Dichlorobromomethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Dichlorodifluoromethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
1,1-Dichloroethane <260 260 ug/Kg *11/11/19 18:30 11/12/19 17:50 1
1,2-Dichloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
1,1-Dichloroethene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
1,2-Dichloropropane <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
Ethylbenzene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
1,2-Dibromoethane (EDB) <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
2-Hexanone <1000 1000 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
Isopropylbenzene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 17:50 1
Methyl acetate <1300 1300 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
Methylcyclohexane <510 510 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Methylene Chloride <510 510 ug/Kg % 11/11/19 18:30 11/12/19 17:50 1
2-Methylnaphthalene <1300 1300 ug/Kg % 11/11/19 18:30 11/12/19 17:50 1
4-Methyl-2-pentanone (MIBK) <1000 1000 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Methyl tert-butyl ether <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
m-Xylene & p-Xylene <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
Naphthalene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
o-Xylene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Styrene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
1,1,2,2-Tetrachloroethane <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
Tetrachloroethene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
Toluene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
trans-1,2-Dichloroethene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 17:50 1
trans-1,3-Dichloropropene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 17:50 1
1,2,4-Trichlorobenzene <260 260 ug/Kg 2 11/11/19 18:30 11/12/19 17:50 1
1,1,1-Trichloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
1,1,2-Trichloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Trichloroethene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Trichlorofluoromethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 17:50 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-5-15'
Date Collected: 11/06/19 11:42
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-5
Matrix: Soil

Percent Solids: 97.3

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <260 260 ug/Kg 111119 18:30 11/12/19 17:50 1
1,2,4-Trimethylbenzene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 17:50 1
1,3,5-Trimethylbenzene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Vinyl chloride <260 260 ug/Kg % 11/11/19 18:30 11/12/19 17:50 1
Xylenes, Total <510 510 ug/Kg ¥ 11/11/19 18:30 11/12/19 17:50 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 99 51-124 11/11/19 18:30 11/12/19 17:50 1
Dibromofluoromethane (Surr) 92 49-122 11/11/19 18:30 11/12/19 17:50 1
1,2-Dichloroethane-d4 (Surr) 113 47-136 11/11/19 18:30 11/12/19 17:50 1
Toluene-d8 (Surr) 107 55_-123 11/11/19 18:30 11/12/19 17:50 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <270 270 ug/Kg T* 11/14/19 09:48 11/17/19 17:06 1
Acenaphthylene <270 270 ug/Kg 3 11/14/19 09:48 11/17/19 17:06 1
Anthracene <270 270 ug/Kg 3 11/14/19 09:48 11/17/19 17:06 1
Benzo[a]anthracene <270 270 ug/Kg %t 11/14/19 09:48 11/17/19 17:06 1
Benzo[a]pyrene <270 270 ug/Kg %t 11/14/19 09:48 11/17/19 17:06 1
Benzo[b]fluoranthene <270 270 ug/Kg %t 11/14/19 09:48 11/17/19 17:06 1
Benzo[g,h,ilperylene <270 270 ug/Kg T 11/14/19 09:48 11/17/19 17:06 1
Benzo[k]fluoranthene <270 270 ug/Kg T 11/14/19 09:48 11/17/19 17:06 1
Chrysene <270 270 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:06 1
Dibenz(a,h)anthracene <270 270 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:06 1
Fluoranthene <270 270 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:06 1
Fluorene <270 270 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:06 1
Indeno[1,2,3-cd]pyrene <270 270 ug/Kg 3 11/14/19 09:48 11/17/19 17:06 1
2-Methylnaphthalene <270 270 ug/Kg i 11/14/19 09:48 11/17/19 17:06 1
Naphthalene <270 270 ug/Kg % 11/14/19 09:48 11/17/19 17:06 1
Phenanthrene <270 270 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:06 1
Pyrene <270 270 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:06 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 86 35-120 11/14/19 09:48 11/17/19 17:06 1
2-Fluorophenol (Surr) 80 26-120 11/14/19 09:48 11/17/19 17:06 1
Nitrobenzene-d5 (Surr) 87 28-120 11/14/19 09:48 11/17/19 17:06 1
Phenol-d5 (Surr) 90 28-120 11/14/19 09:48 11/17/19 17:06 1
Terphenyl-d14 (Surr) 103 39-120 11/14/19 09:48 11/17/19 17:06 1
2,4,6-Tribromophenol (Surr) 55 10-120 11/14/19 09:48 11/17/19 17:06 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 620 340 ug/Kg T 11/11/19 14:00 11/13/19 21:38 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 97.3 0.1 % B 11/11/19 16:08 1
Percent Moisture 2.7 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-6-15'
Date Collected: 11/06/19 12:05

Lab Sample ID: 190-21518-6
Matrix: Soil

Percent Solids: 93.1

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg T 11/11/19 18:30 11/12/19 18:15 1
Benzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 18:15 1
Bromoform <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Bromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Carbon disulfide <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Carbon tetrachloride <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
Chlorobenzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
Chlorodibromomethane <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 18:15 1
Chloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
Chloroform <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
Chloromethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
cis-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 18:15 1
cis-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 18:15 1
Cyclohexane <560 560 ug/Kg 3 11/11/1918:30  11/12/19 18:15 1
1,2-Dibromo-3-Chloropropane <560 560 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
1,2-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
1,3-Dichlorobenzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
1,4-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Dichlorobromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Dichlorodifluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
1,1-Dichloroethane <280 280 ug/Kg *11/11/19 18:30 11/12/19 18:15 1
1,2-Dichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
1,1-Dichloroethene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
1,2-Dichloropropane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
Ethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
1,2-Dibromoethane (EDB) <280 280 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
Isopropylbenzene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 18:15 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
Methylcyclohexane <560 560 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Methylene Chloride <560 560 ug/Kg % 11/11/19 18:30 11/12/19 18:15 1
2-Methylnaphthalene <1400 1400 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Methyl tert-butyl ether <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
m-Xylene & p-Xylene <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Naphthalene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 18:15 1
o-Xylene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
Styrene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
1,1,2,2-Tetrachloroethane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
Tetrachloroethene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
Toluene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 18:15 1
trans-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 18:15 1
trans-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 18:15 1
1,2,4-Trichlorobenzene <280 280 ug/Kg 2 11/11/19 18:30 11/12/19 18:15 1
1,1,1-Trichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
1,1,2-Trichloroethane <280 280 ug/Kg % 11/11/19 18:30 11/12/19 18:15 1
Trichloroethene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 18:15 1
Trichlorofluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-6-15'
Date Collected: 11/06/19 12:05
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-6
Matrix: Soil

Percent Solids: 93.1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <280 280 ug/Kg 111119 18:30 11/12/19 18:15 1
1,2,4-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 18:15 1
1,3,5-Trimethylbenzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:15 1
Vinyl chloride <280 280 ug/Kg % 11/11/19 18:30 11/12/19 18:15 1
Xylenes, Total <560 560 ug/Kg % 11/11/1918:30 11/12/19 18:15 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 95 51-124 11/11/19 18:30 11/12/19 18:15 1
Dibromofluoromethane (Surr) 78 49-122 11/11/19 18:30 11/12/19 18:15 1
1,2-Dichloroethane-d4 (Surr) 106 47-136 11/11/19 18:30 11/12/19 18:15 1
Toluene-d8 (Surr) 104 55_-123 11/11/19 18:30 11/12/19 18:15 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 17:31 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 17:31 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 17:31 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 17:31 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 17:31 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 17:31 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 17:31 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 17:31 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/1917:31 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:31 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:31 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:31 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 17:31 1
2-Methylnaphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 17:31 1
Naphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 17:31 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:31 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:31 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 79 35-120 11/14/19 09:48 11/17/19 17:31 1
2-Fluorophenol (Surr) 74 26-120 11/14/19 09:48 11/17/19 17:31 1
Nitrobenzene-d5 (Surr) 79 28-120 11/14/19 09:48 11/17/19 17:31 1
Phenol-d5 (Surr) 84 28-120 11/14/19 09:48 11/17/19 17:31 1
Terphenyl-d14 (Surr) 91 39-120 11/14/19 09:48 11/17/19 17:31 1
2,4,6-Tribromophenol (Surr) 38 10-120 11/14/19 09:48 11/17/19 17:31 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 800 390 ug/Kg T 11/11/19 14:00 11/13/19 21:40 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 93.1 0.1 % B 11/11/19 16:08 1
Percent Moisture 6.9 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-7-15'
Date Collected: 11/06/19 12:30

Lab Sample ID: 190-21518-7
Matrix: Soil

Percent Solids: 93.2

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/19 18:30 11/12/19 18:39 1
Benzene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Bromoform <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Bromomethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Carbon disulfide <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Carbon tetrachloride <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Chlorobenzene <290 290 ug/Kg 0 11/11/19 18:30 11/12/19 18:39 1
Chlorodibromomethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Chloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Chloroform <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Chloromethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
cis-1,2-Dichloroethene <290 290 ug/Kg 3 11/11/19 18:30  11/12/19 18:39 1
cis-1,3-Dichloropropene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 18:39 1
Cyclohexane <570 570 ug/Kg 3 11/11/1918:30  11/12/19 18:39 1
1,2-Dibromo-3-Chloropropane <570 570 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
1,2-Dichlorobenzene <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
1,3-Dichlorobenzene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
1,4-Dichlorobenzene <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Dichlorobromomethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Dichlorodifluoromethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
1,1-Dichloroethane <290 290 ug/Kg *11/11/19 18:30 11/12/19 18:39 1
1,2-Dichloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
1,1-Dichloroethene <290 290 ug/Kg *11/11/19 18:30 11/12/19 18:39 1
1,2-Dichloropropane <290 290 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
Ethylbenzene <290 290 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
1,2-Dibromoethane (EDB) <290 290 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
Isopropylbenzene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 18:39 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
Methylcyclohexane <570 570 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Methylene Chloride <570 570 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
2-Methylnaphthalene <1400 1400 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Methyl tert-butyl ether <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
m-Xylene & p-Xylene <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
Naphthalene <290 290 ug/Kg 0 11/11/19 18:30 11/12/19 18:39 1
o-Xylene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Styrene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
1,1,2,2-Tetrachloroethane <290 290 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
Tetrachloroethene <290 290 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
Toluene <290 290 ug/Kg % 11/11/19 18:30  11/12/19 18:39 1
trans-1,2-Dichloroethene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 18:39 1
trans-1,3-Dichloropropene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 18:39 1
1,2,4-Trichlorobenzene <290 290 ug/Kg T 11/11/19 18:30 11/12/19 18:39 1
1,1,1-Trichloroethane <290 290 ug/Kg & 11/11/19 18:30  11/12/19 18:39 1
1,1,2-Trichloroethane <290 290 ug/Kg & 11/11/19 18:30  11/12/19 18:39 1
Trichloroethene <290 290 ug/Kg % 11/11/19 18:30 11/12/19 18:39 1
Trichlorofluoromethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 18:39 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-7-15'
Date Collected: 11/06/19 12:30
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-7
Matrix: Soil

Percent Solids: 93.2

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <290 290 ug/Kg T 1111/19 18:30 11/12/19 18:39 1
1,2,4-Trimethylbenzene <290 290 ug/Kg % 11/11/19 18:30 11/12/19 18:39 1
1,3,5-Trimethylbenzene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Vinyl chloride <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Xylenes, Total <570 570 ug/Kg ¥ 11/11/19 18:30 11/12/19 18:39 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 96 51-124 11/11/19 18:30 11/12/19 18:39 1
Dibromofluoromethane (Surr) 81 49-122 11/11/19 18:30 11/12/19 18:39 1
1,2-Dichloroethane-d4 (Surr) 107 47-136 11/11/19 18:30 11/12/19 18:39 1
Toluene-d8 (Surr) 104 55_-123 11/11/19 18:30 11/12/19 18:39 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg Tf 11/14/19 09:48 11/17/19 17:56 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 17:56 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 17:56 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 17:56 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 17:56 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 17:56 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 17:56 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 17:56 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:56 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:56 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:56 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:56 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 17:56 1
2-Methylnaphthalene <280 280 ug/Kg % 11/14/19 09:48 11/17/19 17:56 1
Naphthalene <280 280 ug/Kg % 11/14/19 09:48 11/17/19 17:56 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:56 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 17:56 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 78 35-120 11/14/19 09:48 11/17/19 17:56 1
2-Fluorophenol (Surr) 76 26-120 11/14/19 09:48 11/17/19 17:56 1
Nitrobenzene-d5 (Surr) 79 28-120 11/14/19 09:48 11/17/19 17:56 1
Phenol-d5 (Surr) 85 28-120 11/14/19 09:48 11/17/19 17:56 1
Terphenyl-d14 (Surr) 92 39-120 11/14/19 09:48 11/17/19 17:56 1
2,4,6-Tribromophenol (Surr) 39 10-120 11/14/19 09:48 11/17/19 17:56 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 880 360 ug/Kg T 11/11/19 14:00 11/13/19 21:42 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 93.2 0.1 % B 11/11/19 16:08 1
Percent Moisture 6.8 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-8-15'
Date Collected: 11/06/19 12:56

Lab Sample ID: 190-21518-8
Matrix: Soil

Percent Solids: 93.5

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/19 18:30 11/12/19 19:04 1
Benzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:04 1
Bromoform <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Bromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Carbon disulfide <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Carbon tetrachloride <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
Chlorobenzene <280 280 ug/Kg ¥ 11/11/19 18:30  11/12/19 19:04 1
Chlorodibromomethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
Chloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
Chloroform <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
Chloromethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
cis-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/19 18:30  11/12/19 19:04 1
cis-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:04 1
Cyclohexane <560 560 ug/Kg 3 11/11/1918:30  11/12/19 19:04 1
1,2-Dibromo-3-Chloropropane <560 560 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
1,2-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
1,3-Dichlorobenzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
1,4-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Dichlorobromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Dichlorodifluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
1,1-Dichloroethane <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 19:04 1
1,2-Dichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
1,1-Dichloroethene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
1,2-Dichloropropane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
Ethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
1,2-Dibromoethane (EDB) <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
Isopropylbenzene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:04 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
Methylcyclohexane <560 560 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Methylene Chloride <560 560 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
2-Methylnaphthalene <1400 1400 ug/Kg % 11/11/19 18:30 11/12/19 19:04 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Methyl tert-butyl ether <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
m-Xylene & p-Xylene <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Naphthalene <280 280 ug/Kg *11/11/19 18:30  11/12/19 19:04 1
o-Xylene <280 280 ug/Kg *11/11/19 18:30 11/12/19 19:04 1
Styrene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
1,1,2,2-Tetrachloroethane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
Tetrachloroethene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
Toluene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
trans-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:04 1
trans-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:04 1
1,2,4-Trichlorobenzene <280 280 ug/Kg T 11/11/19 18:30 11/12/19 19:04 1
1,1,1-Trichloroethane <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:04 1
1,1,2-Trichloroethane <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:04 1
Trichloroethene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
Trichlorofluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
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Client Sample Results
Client: Sagasser & Associates Inc Job ID: 190-21518-1

Project/Site: Royal Crest

Client Sample ID: B-8-15'
Date Collected: 11/06/19 12:56
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-8
Matrix: Soil
Percent Solids: 93.5

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <280 280 ug/Kg 111119 18:30 11/12/19 19:04 1
1,2,4-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:04 1
1,3,5-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:04 1
Vinyl chloride <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:04 1
Xylenes, Total <560 560 ug/Kg % 11/11/1918:30 11/12/19 19:04 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 98 51-124 11/11/19 18:30 11/12/19 19:04 1
Dibromofluoromethane (Surr) 91 49-122 11/11/19 18:30 11/12/19 19:04 1
1,2-Dichloroethane-d4 (Surr) 114 47-136 11/11/19 18:30 11/12/19 19:04 1
Toluene-d8 (Surr) 107 55_-123 11/11/19 18:30 11/12/19 19:04 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg TF 11/14/19 09:48 11/17/19 18:22 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 18:22 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 18:22 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 18:22 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 18:22 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 18:22 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 18:22 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 18:22 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:22 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:22 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:22 1
Fluorene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 18:22 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 18:22 1
2-Methylnaphthalene <280 280 ug/Kg 5 11/14/19 09:48 11/17/19 18:22 1
Naphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 18:22 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:22 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:22 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 79 35-120 11/14/19 09:48 11/17/19 18:22 1
2-Fluorophenol (Surr) 78 26-120 11/14/19 09:48 11/17/19 18:22 1
Nitrobenzene-d5 (Surr) 79 28-120 11/14/19 09:48 11/17/19 18:22 1
Phenol-d5 (Surr) 86 28-120 11/14/19 09:48 11/17/19 18:22 1
Terphenyl-d14 (Surr) 95 39-120 11/14/19 09:48 11/17/19 18:22 1
2,4,6-Tribromophenol (Surr) 47 10-120 11/14/19 09:48 11/17/19 18:22 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 680 290 ug/Kg T 11/11/19 14:00 11/13/19 21:44 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 93.5 0.1 % B 11/11/19 16:08 1
Percent Moisture 6.5 0.1 % 11/11/19 16:08 1

Page 21 of 64

Eurofins TestAmerica, Michigan

11/19/2019



Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-9-15'
Date Collected: 11/06/19 13:20

Lab Sample ID: 190-21518-9
Matrix: Soil

Percent Solids: 92.0

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/19 18:30 11/12/19 19:29 1
Benzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
Bromoform <280 280 ug/Kg ¥ 11/11/1918:30 11/12/19 19:29 1
Bromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
Carbon disulfide <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
Carbon tetrachloride <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
Chlorobenzene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 19:29 1
Chlorodibromomethane <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 19:29 1
Chloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
Chloroform <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
Chloromethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
cis-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:29 1
cis-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:29 1
Cyclohexane <570 570 ug/Kg 3 11/11/1918:30  11/12/19 19:29 1
1,2-Dibromo-3-Chloropropane <570 570 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
1,2-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
1,3-Dichlorobenzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
1,4-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
Dichlorobromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
Dichlorodifluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
1,1-Dichloroethane <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 19:29 1
1,2-Dichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
1,1-Dichloroethene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
1,2-Dichloropropane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
Ethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
1,2-Dibromoethane (EDB) <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
Isopropylbenzene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:29 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
Methylcyclohexane <570 570 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
Methylene Chloride <570 570 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
2-Methylnaphthalene <1400 1400 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
Methyl tert-butyl ether <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
m-Xylene & p-Xylene <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
Naphthalene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 19:29 1
o-Xylene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
Styrene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:29 1
1,1,2,2-Tetrachloroethane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
Tetrachloroethene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
Toluene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
trans-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:29 1
trans-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 19:29 1
1,2,4-Trichlorobenzene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 19:29 1
1,1,1-Trichloroethane <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:29 1
1,1,2-Trichloroethane <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:29 1
Trichloroethene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:29 1
Trichlorofluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 19:29 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-9-15'
Date Collected: 11/06/19 13:20
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-9
Matrix: Soil

Percent Solids: 92.0

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <280 280 ug/Kg 111119 18:30 11/12/19 19:29 1
1,2,4-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 19:29 1
1,3,5-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:29 1
Vinyl chloride <280 280 ug/Kg % 11/11/19 18:30 11/12/19 19:29 1
Xylenes, Total <570 570 ug/Kg % 11/11/19 18:30 11/12/19 19:29 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 98 51-124 11/11/19 18:30 11/12/19 19:29 1
Dibromofluoromethane (Surr) 90 49-122 11/11/19 18:30 11/12/19 19:29 1
1,2-Dichloroethane-d4 (Surr) 115 47-136 11/11/19 18:30 11/12/19 19:29 1
Toluene-d8 (Surr) 106 55_-123 11/11/19 18:30 11/12/19 19:29 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <290 290 ug/Kg Tf 11/14/19 09:48 11/17/19 18:47 1
Acenaphthylene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 18:47 1
Anthracene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 18:47 1
Benzo[a]anthracene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 18:47 1
Benzo[a]pyrene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 18:47 1
Benzo[b]fluoranthene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 18:47 1
Benzo[g,h,ilperylene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 18:47 1
Benzo[k]fluoranthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 18:47 1
Chrysene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:47 1
Dibenz(a,h)anthracene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:47 1
Fluoranthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 18:47 1
Fluorene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 18:47 1
Indeno[1,2,3-cd]pyrene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 18:47 1
2-Methylnaphthalene <290 290 ug/Kg i 11/14/19 09:48 11/17/19 18:47 1
Naphthalene <290 290 ug/Kg i 11/14/19 09:48 11/17/19 18:47 1
Phenanthrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:47 1
Pyrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 18:47 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 82 35-120 11/14/19 09:48 11/17/19 18:47 1
2-Fluorophenol (Surr) 76 26-120 11/14/19 09:48 11/17/19 18:47 1
Nitrobenzene-d5 (Surr) 83 28-120 11/14/19 09:48 11/17/19 18:47 1
Phenol-d5 (Surr) 86 28-120 11/14/19 09:48 11/17/19 18:47 1
Terphenyl-d14 (Surr) 98 39-120 11/14/19 09:48 11/17/19 18:47 1
2,4,6-Tribromophenol (Surr) 51 10-120 11/14/19 09:48 11/17/19 18:47 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 1400 390 ug/Kg T 11/11/19 14:00 11/13/19 21:46 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 92.0 0.1 % B 11/11/19 16:08 1
Percent Moisture 8.0 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-11-15'
Date Collected: 11/06/19 15:18

Lab Sample ID: 190-21518-10
Matrix: Soil

Percent Solids: 89.9

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1200 1200 ug/Kg € 11/11/1918:30 11/12/19 19:53 1
Benzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Bromoform <300 300 ug/Kg ¥ 11/11/1918:30 11/12/19 19:53 1
Bromomethane <300 300 ug/Kg 0 11/11/19 18:30  11/12/19 19:53 1
2-Butanone (MEK) <1200 1200 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Carbon disulfide <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Carbon tetrachloride <300 300 ug/Kg *11/11/19 18:30 11/12/19 19:53 1
Chlorobenzene <300 300 ug/Kg 0 11/11/19 18:30 11/12/19 19:53 1
Chlorodibromomethane <300 300 ug/Kg 0 11/11/19 18:30 11/12/19 19:53 1
Chloroethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
Chloroform <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
Chloromethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
cis-1,2-Dichloroethene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 19:53 1
cis-1,3-Dichloropropene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 19:53 1
Cyclohexane <610 610 ug/Kg 3 11/11/1918:30  11/12/19 19:53 1
1,2-Dibromo-3-Chloropropane <610 610 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
1,2-Dichlorobenzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
1,3-Dichlorobenzene <300 300 ug/Kg ¥ 11/11/1918:30 11/12/19 19:53 1
1,4-Dichlorobenzene <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Dichlorobromomethane <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Dichlorodifluoromethane <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
1,1-Dichloroethane <300 300 ug/Kg *11/11/19 18:30 11/12/19 19:53 1
1,2-Dichloroethane <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
1,1-Dichloroethene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
1,2-Dichloropropane <300 300 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
Ethylbenzene <300 300 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
1,2-Dibromoethane (EDB) <300 300 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
2-Hexanone <1200 1200 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
Isopropylbenzene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 19:53 1
Methyl acetate <1500 1500 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
Methylcyclohexane <610 610 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
Methylene Chloride <610 610 ug/Kg % 11/11/19 18:30 11/12/19 19:53 1
2-Methylnaphthalene <1500 1500 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
4-Methyl-2-pentanone (MIBK) <1200 1200 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Methyl tert-butyl ether <300 300 ug/Kg 0 11/11/19 18:30  11/12/19 19:53 1
m-Xylene & p-Xylene <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Naphthalene <300 300 ug/Kg *11/11/19 18:30 11/12/19 19:53 1
o-Xylene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
Styrene <300 300 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
1,1,2,2-Tetrachloroethane <300 300 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
Tetrachloroethene <300 300 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
Toluene <300 300 ug/Kg % 11/11/19 18:30  11/12/19 19:53 1
trans-1,2-Dichloroethene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 19:53 1
trans-1,3-Dichloropropene <300 300 ug/Kg 3 11/11/1918:30  11/12/19 19:53 1
1,2,4-Trichlorobenzene <300 300 ug/Kg 2 11/11/19 18:30 11/12/19 19:53 1
1,1,1-Trichloroethane <300 300 ug/Kg & 11/11/19 18:30  11/12/19 19:53 1
1,1,2-Trichloroethane <300 300 ug/Kg & 11/11/19 18:30  11/12/19 19:53 1
Trichloroethene <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
Trichlorofluoromethane <300 300 ug/Kg % 11/11/1918:30 11/12/19 19:53 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-11-15'
Date Collected: 11/06/19 15:18
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-10
Matrix: Soil

Percent Solids: 89.9

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <300 300 ug/Kg % 1111/19 18:30 11/12/19 19:53 1
1,2,4-Trimethylbenzene <300 300 ug/Kg % 11/11/19 18:30 11/12/19 19:53 1
1,3,5-Trimethylbenzene <300 300 ug/Kg % 11/11/19 18:30 11/12/19 19:53 1
Vinyl chloride <300 300 ug/Kg % 11/11/19 18:30 11/12/19 19:53 1
Xylenes, Total <610 610 ug/Kg ¥ 11/11/19 18:30 11/12/19 19:53 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 95 51-124 11/11/19 18:30 11/12/19 19:53 1
Dibromofluoromethane (Surr) 84 49-122 11/11/19 18:30 11/12/19 19:53 1
1,2-Dichloroethane-d4 (Surr) 111 47-136 11/11/19 18:30 11/12/19 19:53 1
Toluene-d8 (Surr) 103 55_-123 11/11/19 18:30 11/12/19 19:53 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <300 300 ug/Kg T 11/14/19 09:48 11/17/19 19:12 1
Acenaphthylene <300 300 ug/Kg 3 11/14/19 09:48 11/17/19 19:12 1
Anthracene <300 300 ug/Kg 3 11/14/19 09:48 11/17/19 19:12 1
Benzo[a]anthracene <300 300 ug/Kg %t 11/14/19 09:48 11/17/19 19:12 1
Benzo[a]pyrene <300 300 ug/Kg %t 11/14/19 09:48 11/17/19 19:12 1
Benzo[b]fluoranthene <300 300 ug/Kg %t 11/14/19 09:48 11/17/19 19:12 1
Benzo[g,h,ilperylene <300 300 ug/Kg T 11/14/19 09:48 11/17/19 19:12 1
Benzo[k]fluoranthene <300 300 ug/Kg T 11/14/19 09:48 11/17/19 19:12 1
Chrysene <300 300 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:12 1
Dibenz(a,h)anthracene <300 300 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:12 1
Fluoranthene <300 300 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:12 1
Fluorene <300 300 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:12 1
Indeno[1,2,3-cd]pyrene <300 300 ug/Kg 3 11/14/19 09:48 11/17/19 19:12 1
2-Methylnaphthalene <300 300 ug/Kg i 11/14/19 09:48 11/17/19 19:12 1
Naphthalene <300 300 ug/Kg i 11/14/19 09:48 11/17/19 19:12 1
Phenanthrene <300 300 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:12 1
Pyrene <300 300 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:12 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 78 35-120 11/14/19 09:48 11/17/19 19:12 1
2-Fluorophenol (Surr) 72 26-120 11/14/19 09:48 11/17/19 19:12 1
Nitrobenzene-d5 (Surr) 79 28-120 11/14/19 09:48 11/17/19 19:12 1
Phenol-d5 (Surr) 85 28-120 11/14/19 09:48 11/17/19 19:12 1
Terphenyl-d14 (Surr) 87 39-120 11/14/19 09:48 11/17/19 19:12 1
2,4,6-Tribromophenol (Surr) 33 10-120 11/14/19 09:48 11/17/19 19:12 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 1300 320 ug/Kg T 11/11/19 14:00 11/13/19 21:49 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 89.9 0.1 % B 11/11/19 16:08 1
Percent Moisture 10.1 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-12-10'
Date Collected: 11/06/19 15:30

Lab Sample ID: 190-21518-11
Matrix: Soil

Percent Solids: 92.9

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1200 1200 ug/Kg € 11/11/19 18:30 11/12/19 20:18 1
Benzene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
Bromoform <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Bromomethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
2-Butanone (MEK) <1200 1200 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Carbon disulfide <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Carbon tetrachloride <290 290 ug/Kg 0 11/11/19 18:30 11/12/19 20:18 1
Chlorobenzene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
Chlorodibromomethane <290 290 ug/Kg 0 11/11/19 18:30 11/12/19 20:18 1
Chloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
Chloroform <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
Chloromethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
cis-1,2-Dichloroethene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 20:18 1
cis-1,3-Dichloropropene <290 290 ug/Kg 3 11/11/19 18:30  11/12/19 20:18 1
Cyclohexane <580 580 ug/Kg 3 11/11/1918:30  11/12/19 20:18 1
1,2-Dibromo-3-Chloropropane <580 580 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
1,2-Dichlorobenzene <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
1,3-Dichlorobenzene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
1,4-Dichlorobenzene <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Dichlorobromomethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Dichlorodifluoromethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
1,1-Dichloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
1,2-Dichloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
1,1-Dichloroethene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
1,2-Dichloropropane <290 290 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
Ethylbenzene <290 290 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
1,2-Dibromoethane (EDB) <290 290 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
2-Hexanone <1200 1200 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
Isopropylbenzene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 20:18 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
Methylcyclohexane <580 580 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Methylene Chloride <580 580 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
2-Methylnaphthalene <1400 1400 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
4-Methyl-2-pentanone (MIBK) <1200 1200 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Methyl tert-butyl ether <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
m-Xylene & p-Xylene <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Naphthalene <290 290 ug/Kg 0 11/11/19 18:30 11/12/19 20:18 1
o-Xylene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
Styrene <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
1,1,2,2-Tetrachloroethane <290 290 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
Tetrachloroethene <290 290 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
Toluene <290 290 ug/Kg % 11/11/19 18:30  11/12/19 20:18 1
trans-1,2-Dichloroethene <290 290 ug/Kg 3 11/11/19 18:30  11/12/19 20:18 1
trans-1,3-Dichloropropene <290 290 ug/Kg 3 11/11/1918:30  11/12/19 20:18 1
1,2,4-Trichlorobenzene <290 290 ug/Kg 2 11/11/19 18:30 11/12/19 20:18 1
1,1,1-Trichloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
1,1,2-Trichloroethane <290 290 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:18 1
Trichloroethene <290 290 ug/Kg % 11/11/19 18:30 11/12/19 20:18 1
Trichlorofluoromethane <290 290 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-12-10'
Date Collected: 11/06/19 15:30
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-11
Matrix: Soil

Percent Solids: 92.9

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <290 290 ug/Kg % 1111/1918:30 11/12/19 20:18 1
1,2,4-Trimethylbenzene <290 290 ug/Kg % 11/11/19 18:30 11/12/19 20:18 1
1,3,5-Trimethylbenzene <290 290 ug/Kg % 11/11/19 18:30 11/12/19 20:18 1
Vinyl chloride <290 290 ug/Kg % 11/11/19 18:30 11/12/19 20:18 1
Xylenes, Total <580 580 ug/Kg % 11/11/1918:30 11/12/19 20:18 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 90 51-124 11/11/19 18:30 11/12/19 20:18 1
Dibromofluoromethane (Surr) 78 49-122 11/11/19 18:30 11/12/19 20:18 1
1,2-Dichloroethane-d4 (Surr) 102 47-136 11/11/19 18:30 11/12/19 20:18 1
Toluene-d8 (Surr) 103 55_-123 11/11/19 18:30 11/12/19 20:18 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg T* 11/14/19 09:48 11/17/19 19:37 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 19:37 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 19:37 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 19:37 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 19:37 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 19:37 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 19:37 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 19:37 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:37 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:37 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:37 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:37 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 19:37 1
2-Methylnaphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 19:37 1
Naphthalene <280 280 ug/Kg 5 11/14/19 09:48 11/17/19 19:37 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:37 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 19:37 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 78 35-120 11/14/19 09:48 11/17/19 19:37 1
2-Fluorophenol (Surr) 72 26-120 11/14/19 09:48 11/17/19 19:37 1
Nitrobenzene-d5 (Surr) 78 28-120 11/14/19 09:48 11/17/19 19:37 1
Phenol-d5 (Surr) 82 28-120 11/14/19 09:48 11/17/19 19:37 1
Terphenyl-d14 (Surr) 90 39-120 11/14/19 09:48 11/17/19 19:37 1
2,4,6-Tribromophenol (Surr) 49 10-120 11/14/19 09:48 11/17/19 19:37 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 5300 330 ug/Kg T 11/11/19 14:00 11/13/19 21:51 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 92.9 0.1 % B 11/11/19 16:08 1
Percent Moisture 71 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-13-5'
Date Collected: 11/06/19 15:50

Lab Sample ID: 190-21518-12
Matrix: Soil

Percent Solids: 93.7

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/19 18:30 11/12/19 20:43 1
Benzene <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
Bromoform <270 270 ug/Kg T 11/11/1918:30 11/12/19 20:43 1
Bromomethane <270 270 ug/Kg 0 11/11/19 18:30  11/12/19 20:43 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
Carbon disulfide <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
Carbon tetrachloride <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
Chlorobenzene <270 270 ug/Kg 0 11/11/19 18:30  11/12/19 20:43 1
Chlorodibromomethane <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
Chloroethane <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
Chloroform <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
Chloromethane <270 270 ug/Kg ¥ 11/11/19 18:30  11/12/19 20:43 1
cis-1,2-Dichloroethene <270 270 ug/Kg 3 11/11/19 18:30  11/12/19 20:43 1
cis-1,3-Dichloropropene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 20:43 1
Cyclohexane <540 540 ug/Kg 3 11/11/1918:30  11/12/19 20:43 1
1,2-Dibromo-3-Chloropropane <540 540 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
1,2-Dichlorobenzene <270 270 ug/Kg T 11/11/1918:30 11/12/19 20:43 1
1,3-Dichlorobenzene <270 270 ug/Kg T 11/11/1918:30 11/12/19 20:43 1
1,4-Dichlorobenzene <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
Dichlorobromomethane <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
Dichlorodifluoromethane <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
1,1-Dichloroethane <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
1,2-Dichloroethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
1,1-Dichloroethene <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
1,2-Dichloropropane <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
Ethylbenzene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
1,2-Dibromoethane (EDB) <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
Isopropylbenzene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 20:43 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
Methylcyclohexane <540 540 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
Methylene Chloride <540 540 ug/Kg % 11/11/19 18:30 11/12/19 20:43 1
2-Methylnaphthalene <1400 1400 ug/Kg % 11/11/19 18:30 11/12/19 20:43 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
Methyl tert-butyl ether <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
m-Xylene & p-Xylene <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
Naphthalene <270 270 ug/Kg 0 11/11/19 18:30  11/12/19 20:43 1
o-Xylene <270 270 ug/Kg *11/11/19 18:30 11/12/19 20:43 1
Styrene <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
1,1,2,2-Tetrachloroethane <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
Tetrachloroethene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
Toluene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
trans-1,2-Dichloroethene <270 270 ug/Kg 3 11/11/19 18:30  11/12/19 20:43 1
trans-1,3-Dichloropropene <270 270 ug/Kg 3 11/11/1918:30  11/12/19 20:43 1
1,2,4-Trichlorobenzene <270 270 ug/Kg 0 11/11/19 18:30 11/12/19 20:43 1
1,1,1-Trichloroethane <270 270 ug/Kg % 11/11/19 18:30 11/12/19 20:43 1
1,1,2-Trichloroethane <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
Trichloroethene <270 270 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
Trichlorofluoromethane <270 270 ug/Kg % 11/11/1918:30 11/12/19 20:43 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-13-5'
Date Collected: 11/06/19 15:50
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-12
Matrix: Soil

Percent Solids: 93.7

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <270 270 ug/Kg 111119 18:30 11/12/19 20:43 1
1,2,4-Trimethylbenzene <270 270 ug/Kg % 11/11/19 18:30  11/12/19 20:43 1
1,3,5-Trimethylbenzene <270 270 ug/Kg % 11/11/19 18:30 11/12/19 20:43 1
Vinyl chloride <270 270 ug/Kg % 11/11/19 18:30 11/12/19 20:43 1
Xylenes, Total <540 540 ug/Kg ¥ 11/11/19 18:30 11/12/19 20:43 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 95 51-124 11/11/19 18:30 11/12/19 20:43 1
Dibromofluoromethane (Surr) 80 49-122 11/11/19 18:30 11/12/19 20:43 1
1,2-Dichloroethane-d4 (Surr) 104 47-136 11/11/19 18:30 11/12/19 20:43 1
Toluene-d8 (Surr) 105 55_-123 11/11/19 18:30 11/12/19 20:43 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg T* 11/14/19 09:48 11/17/19 20:03 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:03 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:03 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 20:03 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 20:03 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 20:03 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:03 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:03 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:03 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:03 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:03 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:03 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:03 1
2-Methylnaphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 20:03 1
Naphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 20:03 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:03 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:03 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 62 35-120 11/14/19 09:48 11/17/19 20:03 1
2-Fluorophenol (Surr) 49 26-120 11/14/19 09:48 11/17/19 20:03 1
Nitrobenzene-d5 (Surr) 49 28-120 11/14/19 09:48 11/17/19 20:03 1
Phenol-d5 (Surr) 59 28-120 11/14/19 09:48 11/17/19 20:03 1
Terphenyl-d14 (Surr) 84 39-120 11/14/19 09:48 11/17/19 20:03 1
2,4,6-Tribromophenol (Surr) 55 10-120 11/14/19 09:48 11/17/19 20:03 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 3700 290 ug/Kg T 11/11/19 14:00 11/13/19 21:53 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 93.7 0.1 % B 11/11/19 16:08 1
Percent Moisture 6.3 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-14-10'
Date Collected: 11/06/19 16:40

Lab Sample ID: 190-21518-13
Matrix: Soil

Percent Solids: 94.6

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <2000 2000 ug/Kg € 11/11/19 18:30 11/12/19 21:08 1
Benzene <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Bromoform <500 500 ug/Kg % 11/11/19 18:30 11/12/19 21:08 1
Bromomethane <500 500 ug/Kg 0 11/11/19 18:30  11/12/19 21:08 1
2-Butanone (MEK) <2000 2000 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Carbon disulfide <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Carbon tetrachloride <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
Chlorobenzene <500 500 ug/Kg 0 11/11/19 18:30 11/12/19 21:08 1
Chlorodibromomethane <500 500 ug/Kg 0 11/11/19 18:30 11/12/19 21:08 1
Chloroethane <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
Chloroform <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
Chloromethane <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
cis-1,2-Dichloroethene <500 500 ug/Kg 3 11/11/1918:30  11/12/19 21:08 1
cis-1,3-Dichloropropene <500 500 ug/Kg 3 11/11/1918:30  11/12/19 21:08 1
Cyclohexane <1000 1000 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
1,2-Dibromo-3-Chloropropane <1000 1000 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
1,2-Dichlorobenzene <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
1,3-Dichlorobenzene <500 500 ug/Kg ¥ 11/11/1918:30 11/12/19 21:08 1
1,4-Dichlorobenzene <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Dichlorobromomethane <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Dichlorodifluoromethane <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
1,1-Dichloroethane <500 500 ug/Kg 0 11/11/19 18:30 11/12/19 21:08 1
1,2-Dichloroethane <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
1,1-Dichloroethene <500 500 ug/Kg 0 11/11/19 18:30 11/12/19 21:08 1
1,2-Dichloropropane <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
Ethylbenzene <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
1,2-Dibromoethane (EDB) <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
2-Hexanone <2000 2000 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
Isopropylbenzene <500 500 ug/Kg 3 11/11/1918:30  11/12/19 21:08 1
Methyl acetate <2500 2500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
Methylcyclohexane <1000 1000 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Methylene Chloride <1000 1000 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
2-Methylnaphthalene <2500 2500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
4-Methyl-2-pentanone (MIBK) <2000 2000 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Methyl tert-butyl ether <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
m-Xylene & p-Xylene <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
Naphthalene <500 500 ug/Kg 0 11/11/19 18:30 11/12/19 21:08 1
o-Xylene <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
Styrene <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
1,1,2,2-Tetrachloroethane <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
Tetrachloroethene <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
Toluene <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
trans-1,2-Dichloroethene <500 500 ug/Kg 3 11/11/1918:30  11/12/19 21:08 1
trans-1,3-Dichloropropene <500 500 ug/Kg 3 11/11/1918:30  11/12/19 21:08 1
1,2,4-Trichlorobenzene <500 500 ug/Kg T 11/11/19 18:30 11/12/19 21:08 1
1,1,1-Trichloroethane <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
1,1,2-Trichloroethane <500 500 ug/Kg % 11/11/19 18:30 11/12/19 21:08 1
Trichloroethene <500 500 ug/Kg % 11/11/19 18:30 11/12/19 21:08 1
Trichlorofluoromethane <500 500 ug/Kg % 11/11/1918:30 11/12/19 21:08 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-14-10'
Date Collected: 11/06/19 16:40
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-13
Matrix: Soil
Percent Solids: 94.6

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <500 500 ug/Kg T 1111/19 18:30 11/12/19 21:08 1
1,2,4-Trimethylbenzene <500 500 ug/Kg % 11/11/19 18:30  11/12/19 21:08 1
1,3,5-Trimethylbenzene <500 500 ug/Kg % 11/11/19 18:30 11/12/19 21:08 1
Vinyl chloride <500 500 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
Xylenes, Total <1000 1000 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:08 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 262 X 51-124 11/11/19 18:30 11/12/19 21:08 1
Dibromofluoromethane (Surr) 208 X 49-122 11/11/19 18:30 11/12/19 21:08 1
1,2-Dichloroethane-d4 (Surr) 283 X 47-136 11/11/19 18:30 11/12/19 21:08 1
Toluene-d8 (Surr) 288 X 55_-123 11/11/19 18:30 11/12/19 21:08 1
Method: 8260B - Volatile Organic Compounds (GC/MS) - RE

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg T 11/11/1919:37  11/13/19 14:59 1
Benzene <270 270 ug/Kg %11/11/19 19:37  11/13/19 14:59 1
Bromoform <270 270 ug/Kg %11/11/19 19:37  11/13/19 14:59 1
Bromomethane <270 270 ug/Kg % 11/11/1919:37  11/13/19 14:59 1
2-Butanone (MEK) <1100 1100 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Carbon disulfide <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Carbon tetrachloride <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Chlorobenzene <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
Chlorodibromomethane <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Chloroethane <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
Chloroform <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
Chloromethane <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
cis-1,2-Dichloroethene <270 270 ug/Kg %11/11/19 19:37  11/13/19 14:59 1
cis-1,3-Dichloropropene <270 270 ug/Kg 3 11/11/19 19:37  11/13/19 14:59 1
Cyclohexane <540 540 ug/Kg 1111119 19:37  11/13/19 14:59 1
1,2-Dibromo-3-Chloropropane <540 540 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
1,2-Dichlorobenzene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
1,3-Dichlorobenzene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
1,4-Dichlorobenzene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Dichlorobromomethane <270 270 ug/Kg % 11/11/1919:37 11/13/19 14:59 1
Dichlorodifluoromethane <270 270 ug/Kg % 11/11/1919:37 11/13/19 14:59 1
1,1-Dichloroethane <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
1,2-Dichloroethane <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
1,1-Dichloroethene <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
1,2-Dichloropropane <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Ethylbenzene <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
1,2-Dibromoethane (EDB) <270 270 ug/Kg 11/11/19 19:37  11/13/19 14:59 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 19:37  11/13/19 14:59 1
Isopropylbenzene <270 270 ug/Kg 3 11/11/19 19:37  11/13/19 14:59 1
Methyl acetate <1400 1400 ug/Kg %11/11/19 19:37  11/13/19 14:59 1
Methylcyclohexane <540 540 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Methylene Chloride <540 540 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
2-Methylnaphthalene <1400 1400 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1919:37 11/13/19 14:59 1
Methyl tert-butyl ether <270 270 ug/Kg ¥ 11/11/1919:37 11/13/19 14:59 1
m-Xylene & p-Xylene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-14-10'
Date Collected: 11/06/19 16:40
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-13
Matrix: Soil
Percent Solids: 94.6

Method: 8260B - Volatile Organic Compounds (GC/MS) - RE (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Naphthalene <270 270 ug/Kg T 11/11/19 19:37  11/13/19 14:59 1
o-Xylene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Styrene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
1,1,2,2-Tetrachloroethane <270 270 ug/Kg % 11/11/1919:37 11/13/19 14:59 1
Tetrachloroethene <270 270 ug/Kg % 11/11/1919:37 11/13/19 14:59 1
Toluene <270 270 ug/Kg % 11/11/1919:37 11/13/19 14:59 1
trans-1,2-Dichloroethene <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
trans-1,3-Dichloropropene <270 270 ug/Kg & 11/11/19 19:37  11/13/19 14:59 1
1,2,4-Trichlorobenzene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
1,1,1-Trichloroethane <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
1,1,2-Trichloroethane <270 270 ug/Kg 11/11/19 19:37  11/13/19 14:59 1
Trichloroethene <270 270 ug/Kg ¥ 11/11/19 19:37  11/13/19 14:59 1
Trichlorofluoromethane <270 270 ug/Kg 3 11/11/19 19:37  11/13/19 14:59 1
1,1,2-Trichloro-1,2,2-trifluoroethane <270 270 ug/Kg % 11/11/19 19:37  11/13/19 14:59 1
1,2,4-Trimethylbenzene <270 270 ug/Kg 3 11/11/1919:37  11/13/19 14:59 1
1,3,5-Trimethylbenzene <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Vinyl chloride <270 270 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Xylenes, Total <540 540 ug/Kg 0 11/11/19 19:37  11/13/19 14:59 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 88 51-124 11/11/19 19:37  11/13/19 14:59 1
Dibromofluoromethane (Surr) 80 49-122 11/11/19 19:37 11/13/19 14:59 1
1,2-Dichloroethane-d4 (Surr) 102 47-136 11/11/19 19:37  11/13/19 14:59 1
Toluene-d8 (Surr) 95 55_123 11/11/19 19:37 11/13/19 14:59 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:53 1
Acenaphthylene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:53 1
Anthracene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:53 1
Benzo[a]anthracene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:53 1
Benzo[a]pyrene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:53 1
Benzo[b]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:53 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:53 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:53 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:53 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:53 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:53 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:53 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:53 1
2-Methylnaphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 20:53 1
Naphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 20:53 1
Phenanthrene <280 280 ug/Kg % 11/14/19 09:48 11/17/19 20:53 1
Pyrene <280 280 ug/Kg % 11/14/19 09:48 11/17/19 20:53 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 74 35-120 11/14/19 09:48 11/17/19 20:53 1
2-Fluorophenol (Surr) 73 26-120 11/14/19 09:48 11/17/19 20:53 1
Nitrobenzene-d5 (Surr) 79 28-120 11/14/19 09:48 11/17/19 20:53 1
Phenol-d5 (Surr) 82 28-120 11/14/19 09:48 11/17/19 20:53 1
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Client Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Client Sample ID: B-14-10'
Date Collected: 11/06/19 16:40
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-13

Matrix: Soil
Percent Solids: 94.6

Method: 8270C - Semivolatile Organic Compounds (GC/MS) (Continued)

Page 33 of 64

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Terphenyl-d14 (Surr) 95 39-120 11/14/19 09:48 11/17/19 20:53 1
2,4,6-Tribromophenol (Surr) 45 10-120 11/14/19 09:48 11/17/19 20:53 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 590 340 ug/Kg £ 11/11/19 14:00 11/13/19 21:56 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 94.6 0.1 % B 11/11/19 16:08 1
Percent Moisture 5.4 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: SG-1-5'
Date Collected: 11/06/19 13:30

Lab Sample ID: 190-21518-14
Matrix: Soil

Percent Solids: 91.2

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/19 18:30 11/12/19 21:32 1
Benzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 21:32 1
Bromoform <280 280 ug/Kg T 11/11/1918:30 11/12/19 21:32 1
Bromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
Carbon disulfide <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
Carbon tetrachloride <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
Chlorobenzene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
Chlorodibromomethane <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
Chloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
Chloroform <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
Chloromethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
cis-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 21:32 1
cis-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 21:32 1
Cyclohexane <560 560 ug/Kg 3 11/11/1918:30  11/12/19 21:32 1
1,2-Dibromo-3-Chloropropane <560 560 ug/Kg ¥ 11/11/1918:30 11/12/19 21:32 1
1,2-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
1,3-Dichlorobenzene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
1,4-Dichlorobenzene <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
Dichlorobromomethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
Dichlorodifluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
1,1-Dichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
1,2-Dichloroethane <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
1,1-Dichloroethene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
1,2-Dichloropropane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
Ethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
1,2-Dibromoethane (EDB) <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
2-Hexanone <1100 1100 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
Isopropylbenzene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 21:32 1
Methyl acetate <1400 1400 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
Methylcyclohexane <560 560 ug/Kg ¥ 11/11/1918:30 11/12/19 21:32 1
Methylene Chloride <560 560 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
2-Methylnaphthalene <1400 1400 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
Methyl tert-butyl ether <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
m-Xylene & p-Xylene <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
Naphthalene <280 280 ug/Kg *11/11/19 18:30 11/12/19 21:32 1
o-Xylene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
Styrene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
1,1,2,2-Tetrachloroethane <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
Tetrachloroethene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
Toluene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
trans-1,2-Dichloroethene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 21:32 1
trans-1,3-Dichloropropene <280 280 ug/Kg 3 11/11/1918:30  11/12/19 21:32 1
1,2,4-Trichlorobenzene <280 280 ug/Kg 0 11/11/19 18:30 11/12/19 21:32 1
1,1,1-Trichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
1,1,2-Trichloroethane <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
Trichloroethene <280 280 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
Trichlorofluoromethane <280 280 ug/Kg % 11/11/1918:30 11/12/19 21:32 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: SG-1-5'
Date Collected: 11/06/19 13:30
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-14
Matrix: Soil

Percent Solids: 91.2

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <280 280 ug/Kg 111119 18:30 11/12/19 21:32 1
1,2,4-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30  11/12/19 21:32 1
1,3,5-Trimethylbenzene <280 280 ug/Kg % 11/11/19 18:30 11/12/19 21:32 1
Vinyl chloride <280 280 ug/Kg % 11/11/19 18:30 11/12/19 21:32 1
Xylenes, Total <560 560 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:32 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 103 51-124 11/11/19 18:30 11/12/19 21:32 1
Dibromofluoromethane (Surr) 88 49-122 11/11/19 18:30 11/12/19 21:32 1
1,2-Dichloroethane-d4 (Surr) 116 47-136 11/11/19 18:30 11/12/19 21:32 1
Toluene-d8 (Surr) 107 55_-123 11/11/19 18:30 11/12/19 21:32 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <290 290 ug/Kg Tf 11/14/19 09:48 11/17/19 21:18 1
Acenaphthylene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 21:18 1
Anthracene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 21:18 1
Benzo[a]anthracene <290 290 ug/Kg % 11/14/19 09:48 11/17/19 21:18 1
Benzo[a]pyrene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 21:18 1
Benzo[b]fluoranthene <290 290 ug/Kg %t 11/14/19 09:48 11/17/19 21:18 1
Benzo[g,h,ilperylene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 21:18 1
Benzo[k]fluoranthene <290 290 ug/Kg T 11/14/19 09:48 11/17/19 21:18 1
Chrysene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 21:18 1
Dibenz(a,h)anthracene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 21:18 1
Fluoranthene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 21:18 1
Fluorene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 21:18 1
Indeno[1,2,3-cd]pyrene <290 290 ug/Kg 3 11/14/19 09:48 11/17/19 21:18 1
2-Methylnaphthalene <290 290 ug/Kg i 11/14/19 09:48 11/17/19 21:18 1
Naphthalene <290 290 ug/Kg i 11/14/19 09:48 11/17/19 21:18 1
Phenanthrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 21:18 1
Pyrene <290 290 ug/Kg ¥ 11/14/19 09:48 11/17/19 21:18 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 69 35-120 11/14/19 09:48 11/17/19 21:18 1
2-Fluorophenol (Surr) 66 26-120 11/14/19 09:48 11/17/19 21:18 1
Nitrobenzene-d5 (Surr) 70 28-120 11/14/19 09:48 11/17/19 21:18 1
Phenol-d5 (Surr) 72 28-120 11/14/19 09:48 11/17/19 21:18 1
Terphenyl-d14 (Surr) 84 39-120 11/14/19 09:48 11/17/19 21:18 1
2,4,6-Tribromophenol (Surr) 43 10-120 11/14/19 09:48 11/17/19 21:18 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 1700 300 ug/Kg T 11/11/19 14:00 11/13/19 22:02 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 91.2 0.1 % B 11/11/19 16:08 1
Percent Moisture 8.8 0.1 % 11/11/19 16:08 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: Duplicate
Date Collected: 11/06/19 00:00

Lab Sample ID: 190-21518-15
Matrix: Soil

Percent Solids: 96.2

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1100 1100 ug/Kg € 11/11/19 18:30 11/12/19 21:57 1
Benzene <260 260 ug/Kg % 11/11/19 18:30 11/12/19 21:57 1
Bromoform <260 260 ug/Kg T 11/11/1918:30 11/12/19 21:57 1
Bromomethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
2-Butanone (MEK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
Carbon disulfide <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
Carbon tetrachloride <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Chlorobenzene <260 260 ug/Kg *11/11/19 18:30 11/12/19 21:57 1
Chlorodibromomethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Chloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Chloroform <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Chloromethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
cis-1,2-Dichloroethene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 21:57 1
cis-1,3-Dichloropropene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 21:57 1
Cyclohexane <530 530 ug/Kg 3 11/11/1918:30  11/12/19 21:57 1
1,2-Dibromo-3-Chloropropane <530 530 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
1,2-Dichlorobenzene <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
1,3-Dichlorobenzene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
1,4-Dichlorobenzene <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
Dichlorobromomethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
Dichlorodifluoromethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
1,1-Dichloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
1,2-Dichloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
1,1-Dichloroethene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
1,2-Dichloropropane <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
Ethylbenzene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
1,2-Dibromoethane (EDB) <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
2-Hexanone <1100 1100 ug/Kg 11/11/19 18:30  11/12/19 21:57 1
Isopropylbenzene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 21:57 1
Methyl acetate <1300 1300 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
Methylcyclohexane <530 530 ug/Kg ¥ 11/11/1918:30 11/12/19 21:57 1
Methylene Chloride <530 530 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
2-Methylnaphthalene <1300 1300 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
4-Methyl-2-pentanone (MIBK) <1100 1100 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
Methyl tert-butyl ether <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
m-Xylene & p-Xylene <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
Naphthalene <260 260 ug/Kg *11/11/19 18:30 11/12/19 21:57 1
o-Xylene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Styrene <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
1,1,2,2-Tetrachloroethane <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
Tetrachloroethene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
Toluene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
trans-1,2-Dichloroethene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 21:57 1
trans-1,3-Dichloropropene <260 260 ug/Kg 3 11/11/1918:30  11/12/19 21:57 1
1,2,4-Trichlorobenzene <260 260 ug/Kg T 11/11/19 18:30 11/12/19 21:57 1
1,1,1-Trichloroethane <260 260 ug/Kg % 11/11/19 18:30 11/12/19 21:57 1
1,1,2-Trichloroethane <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Trichloroethene <260 260 ug/Kg % 11/11/19 18:30 11/12/19 21:57 1
Trichlorofluoromethane <260 260 ug/Kg % 11/11/1918:30 11/12/19 21:57 1
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Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: Duplicate
Date Collected: 11/06/19 00:00
Date Received: 11/08/19 10:11

Lab Sample ID: 190-21518-15
Matrix: Soil

Percent Solids: 96.2

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <260 260 ug/Kg 111119 18:30 11/12/19 21:57 1
1,2,4-Trimethylbenzene <260 260 ug/Kg % 11/11/19 18:30  11/12/19 21:57 1
1,3,5-Trimethylbenzene <260 260 ug/Kg 0 11/11/19 18:30 11/12/19 21:57 1
Vinyl chloride <260 260 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Xylenes, Total <530 530 ug/Kg ¥ 11/11/19 18:30 11/12/19 21:57 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 97 51-124 11/11/19 18:30 11/12/19 21:57 1
Dibromofluoromethane (Surr) 79 49-122 11/11/19 18:30 11/12/19 21:57 1
1,2-Dichloroethane-d4 (Surr) 106 47-136 11/11/19 18:30 11/12/19 21:57 1
Toluene-d8 (Surr) 100 55_-123 11/11/19 18:30 11/12/19 21:57 1
Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <280 280 ug/Kg Tf 11/14/19 09:48 11/17/19 20:28 1
Acenaphthylene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:28 1
Anthracene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:28 1
Benzo[a]anthracene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 20:28 1
Benzo[a]pyrene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 20:28 1
Benzo[b]fluoranthene <280 280 ug/Kg %t 11/14/19 09:48 11/17/19 20:28 1
Benzo[g,h,ilperylene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:28 1
Benzo[k]fluoranthene <280 280 ug/Kg T 11/14/19 09:48 11/17/19 20:28 1
Chrysene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:28 1
Dibenz(a,h)anthracene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:28 1
Fluoranthene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:28 1
Fluorene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:28 1
Indeno[1,2,3-cd]pyrene <280 280 ug/Kg 3 11/14/19 09:48 11/17/19 20:28 1
2-Methylnaphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 20:28 1
Naphthalene <280 280 ug/Kg i 11/14/19 09:48 11/17/19 20:28 1
Phenanthrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:28 1
Pyrene <280 280 ug/Kg ¥ 11/14/19 09:48 11/17/19 20:28 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 79 35-120 11/14/19 09:48 11/17/19 20:28 1
2-Fluorophenol (Surr) 78 26-120 11/14/19 09:48 11/17/19 20:28 1
Nitrobenzene-d5 (Surr) 81 28-120 11/14/19 09:48 11/17/19 20:28 1
Phenol-d5 (Surr) 86 28-120 11/14/19 09:48 11/17/19 20:28 1
Terphenyl-d14 (Surr) 94 39-120 11/14/19 09:48 11/17/19 20:28 1
2,4,6-Tribromophenol (Surr) 41 10-120 11/14/19 09:48 11/17/19 20:28 1
Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead 1900 350 ug/Kg T 11/11/19 14:00 11/13/19 22:05 2
General Chemistry

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Percent Solids 96.2 0.1 % B 11/11/19 16:08 1
Percent Moisture 3.8 0.1 % 11/11/19 16:08 1
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Client Sample Results

Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Client Sample ID: Field Blank Lab Sample ID: 190-21518-16
Date Collected: 11/06/19 13:35 Matrix: Soil

Date Received: 11/08/19 10:11
7Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <1000 1000 ug/Kg © 11/11/1918:30  11/12/19 22:22 1
Benzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Bromoform <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Bromomethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
2-Butanone (MEK) <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Carbon disulfide <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Carbon tetrachloride <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Chlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Chlorodibromomethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Chloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Chloroform <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Chloromethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
cis-1,2-Dichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
cis-1,3-Dichloropropene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Cyclohexane <500 500 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,2-Dibromo-3-Chloropropane <500 500 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,2-Dichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,3-Dichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,4-Dichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Dichlorobromomethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Dichlorodifluoromethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,1-Dichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,2-Dichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,1-Dichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,2-Dichloropropane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Ethylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,2-Dibromoethane (EDB) <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
2-Hexanone <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Isopropylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Methyl acetate <1300 1300 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Methylcyclohexane <500 500 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Methylene Chloride <500 500 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
2-Methylnaphthalene <1300 1300 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
4-Methyl-2-pentanone (MIBK) <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Methyl tert-butyl ether <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
m-Xylene & p-Xylene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Naphthalene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
o-Xylene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Styrene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,1,2,2-Tetrachloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Tetrachloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Toluene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
trans-1,2-Dichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
trans-1,3-Dichloropropene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,2,4-Trichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,1,1-Trichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,1,2-Trichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Trichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Trichlorofluoromethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
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Client Sample Results

Client: Sagasser & Associates Inc Job ID: 190-21518-1

Project/Site: Royal Crest
Client Sample ID: Field Blank

Lab Sample ID: 190-21518-16

Date Collected: 11/06/19 13:35 Matrix: Soil

Date Received: 11/08/19 10:11
Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <250 250 ug/Kg 111119 18:30 11/12/19 22:22 1
1,2,4-Trimethylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
1,3,5-Trimethylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Vinyl chloride <250 250 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Xylenes, Total <500 500 ug/Kg 11/11/19 18:30 11/12/19 22:22 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 104 51.124 11/11/19 18:30 11/12/19 22:22 1
Dibromofluoromethane (Surr) 91 49.122 11/11/19 18:30 11/12/19 22:22 1
1,2-Dichloroethane-d4 (Surr) 116 47136 11/11/19 18:30 11/12/19 22:22 1
Toluene-d8 (Surr) 113 55.123 11/11/19 18:30 11/12/19 22:22 1
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-10-85'-90"
Date Collected: 11/06/19 14:35

Lab Sample ID: 190-21518-17

Matrix: Ground Water

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone 25 10 ug/L B 11/16/19 16:02 1
Benzene <1.0 1.0 ug/L 11/16/19 16:02 1
Bromodichloromethane <1.0 1.0 ug/L 11/16/19 16:02 1
Bromoform <1.0 1.0 ug/L 11/16/19 16:02 1
Bromomethane <1.0 1.0 ug/L 11/16/19 16:02 1
2-Butanone (MEK) <10 10 ug/L 11/16/19 16:02 1
Carbon disulfide <5.0 5.0 ug/L 11/16/19 16:02 1
Carbon tetrachloride <1.0 1.0 ug/L 11/16/19 16:02 1
Chlorobenzene <1.0 1.0 ug/L 11/16/19 16:02 1
Chloroethane <1.0 1.0 ug/L 11/16/19 16:02 1
Chloroform <1.0 1.0 ug/L 11/16/19 16:02 1
Chloromethane <1.0 1.0 ug/L 11/16/19 16:02 1
cis-1,2-Dichloroethene <1.0 1.0 ug/L 11/16/19 16:02 1
cis-1,3-Dichloropropene <1.0 1.0 ug/L 11/16/19 16:02 1
Cyclohexane <1.0 1.0 ug/L 11/16/19 16:02 1
Dibromochloromethane <1.0 1.0 ug/L 11/16/19 16:02 1
1,2-Dibromo-3-Chloropropane <1.0 1.0 ug/L 11/16/19 16:02 1
1,2-Dibromoethane (EDB) <1.0 1.0 ug/L 11/16/19 16:02 1
1,2-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 16:02 1
1,3-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 16:02 1
1,4-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 16:02 1
Dichlorodifluoromethane <1.0 1.0 ug/L 11/16/19 16:02 1
1,1-Dichloroethane <1.0 1.0 ug/L 11/16/19 16:02 1
1,2-Dichloroethane <1.0 1.0 ug/L 11/16/19 16:02 1
1,1-Dichloroethene <1.0 1.0 ug/L 11/16/19 16:02 1
1,2-Dichloropropane <1.0 1.0 ug/L 11/16/19 16:02 1
Ethylbenzene <1.0 1.0 ug/L 11/16/19 16:02 1
2-Hexanone <10 10 ug/L 11/16/19 16:02 1
Isopropylbenzene <1.0 1.0 ug/L 11/16/19 16:02 1
Methyl acetate <10 10 ug/L 11/16/19 16:02 1
Methylcyclohexane <1.0 1.0 ug/L 11/16/19 16:02 1
Methylene Chloride <5.0 5.0 ug/L 11/16/19 16:02 1
2-Methylnaphthalene <5.0 5.0 ug/L 11/16/19 16:02 1
4-Methyl-2-pentanone (MIBK) <10 10 ug/L 11/16/19 16:02 1
Methyl tert-butyl ether <1.0 1.0 ug/L 11/16/19 16:02 1
m-Xylene & p-Xylene <2.0 2.0 ug/L 11/16/19 16:02 1
Naphthalene <1.0 1.0 ug/L 11/16/19 16:02 1
o-Xylene <1.0 1.0 ug/L 11/16/19 16:02 1
Styrene <1.0 1.0 ug/L 11/16/19 16:02 1
1,1,2,2-Tetrachloroethane <1.0 1.0 ug/L 11/16/19 16:02 1
Tetrachloroethene <1.0 1.0 ug/L 11/16/19 16:02 1
Toluene <1.0 1.0 ug/L 11/16/19 16:02 1
trans-1,2-Dichloroethene <1.0 1.0 ug/L 11/16/19 16:02 1
trans-1,3-Dichloropropene <1.0 1.0 ug/L 11/16/19 16:02 1
1,2,4-Trichlorobenzene <1.0 1.0 ug/L 11/16/19 16:02 1
1,1,1-Trichloroethane <1.0 1.0 ug/L 11/16/19 16:02 1
1,1,2-Trichloroethane <1.0 1.0 ug/L 11/16/19 16:02 1
Trichloroethene <1.0 1.0 ug/L 11/16/19 16:02 1
Trichlorofluoromethane <1.0 1.0 ug/L 11/16/19 16:02 1
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Client Sample Results

Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Client Sample ID: B-10-85'-90" Lab Sample ID: 190-21518-17
Date Collected: 11/06/19 14:35 Matrix: Ground Water

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <1.0 1.0 ug/L B 11/16/19 16:02 1
1,2,4-Trimethylbenzene <1.0 1.0 ug/L 11/16/19 16:02 1
1,3,5-Trimethylbenzene <1.0 1.0 ug/L 11/16/19 16:02 1
Vinyl chloride <1.0 1.0 ug/L 11/16/19 16:02 1
Xylenes, Total <2.0 2.0 ug/L 11/16/19 16:02 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 83 47-134 11/16/19 16:02 1
Dibromofluoromethane (Surr) 118 78-129 11/16/19 16:02 1
1,2-Dichloroethane-d4 (Surr) 101 75-130 11/16/19 16:02 1
Toluene-d8 (Surr) 99 69-122 11/16/19 16:02 1

7Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <9.3 9.3 ug/L ~ 11/11/1909:41 11/14/19 09:34 1
Acenaphthylene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Anthracene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Benzo[a]anthracene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Benzo[b]fluoranthene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Benzo[k]fluoranthene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Benzo[g,h,ilperylene <9.3 9.3 ug/L 11/11/19 09:41 11/14/19 09:34 1
Benzo[a]pyrene <9.3 9.3 ug/L 11/11/19 09:41 11/14/19 09:34 1
Chrysene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
2-Methylnaphthalene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Dibenz(a,h)anthracene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Fluoranthene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Fluorene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Indenol[1,2,3-cd]pyrene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Naphthalene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Phenanthrene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Pyrene <9.3 9.3 ug/L 11/11/19 09:41  11/14/19 09:34 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 81 46-120 11/11/19 09:41 11/14/19 09:34 1
2-Fluorophenol (Surr) 74 27-123 11/11/19 09:41 11/14/19 09:34 1
2,4,6-Tribromophenol (Surr) 78 33-120 11/11/19 09:41 11/14/19 09:34 1
Nitrobenzene-d5 (Surr) 76 46-120 11/11/19 09:41 11/14/19 09:34 1
Phenol-d5 (Surr) 67 23-120 11/11/19 09:41 11/14/19 09:34 1
Terphenyl-d14 (Surr) 83 53-120 11/11/19 09:41 11/14/19 09:34 1

Eurofins TestAmerica, Michigan

Page 41 of 64 11/19/2019



Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Client Sample Results

Job ID: 190-21518-1

Client Sample ID: B-10-74'-79'
Date Collected: 11/06/19 14:55

Lab Sample ID: 190-21518-18

Matrix: Ground Water

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <10 10 ug/L B 11/16/19 16:28 1
Benzene <1.0 1.0 ug/L 11/16/19 16:28 1
Bromodichloromethane <1.0 1.0 ug/L 11/16/19 16:28 1
Bromoform <1.0 1.0 ug/L 11/16/19 16:28 1
Bromomethane <1.0 1.0 ug/L 11/16/19 16:28 1
2-Butanone (MEK) <10 10 ug/L 11/16/19 16:28 1
Carbon disulfide <5.0 5.0 ug/L 11/16/19 16:28 1
Carbon tetrachloride <1.0 1.0 ug/L 11/16/19 16:28 1
Chlorobenzene <1.0 1.0 ug/L 11/16/19 16:28 1
Chloroethane <1.0 1.0 ug/L 11/16/19 16:28 1
Chloroform <1.0 1.0 ug/L 11/16/19 16:28 1
Chloromethane <1.0 1.0 ug/L 11/16/19 16:28 1
cis-1,2-Dichloroethene <1.0 1.0 ug/L 11/16/19 16:28 1
cis-1,3-Dichloropropene <1.0 1.0 ug/L 11/16/19 16:28 1
Cyclohexane <1.0 1.0 ug/L 11/16/19 16:28 1
Dibromochloromethane <1.0 1.0 ug/L 11/16/19 16:28 1
1,2-Dibromo-3-Chloropropane <1.0 1.0 ug/L 11/16/19 16:28 1
1,2-Dibromoethane (EDB) <1.0 1.0 ug/L 11/16/19 16:28 1
1,2-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 16:28 1
1,3-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 16:28 1
1,4-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 16:28 1
Dichlorodifluoromethane <1.0 1.0 ug/L 11/16/19 16:28 1
1,1-Dichloroethane <1.0 1.0 ug/L 11/16/19 16:28 1
1,2-Dichloroethane <1.0 1.0 ug/L 11/16/19 16:28 1
1,1-Dichloroethene <1.0 1.0 ug/L 11/16/19 16:28 1
1,2-Dichloropropane <1.0 1.0 ug/L 11/16/19 16:28 1
Ethylbenzene <1.0 1.0 ug/L 11/16/19 16:28 1
2-Hexanone <10 10 ug/L 11/16/19 16:28 1
Isopropylbenzene <1.0 1.0 ug/L 11/16/19 16:28 1
Methyl acetate <10 10 ug/L 11/16/19 16:28 1
Methylcyclohexane <1.0 1.0 ug/L 11/16/19 16:28 1
Methylene Chloride <5.0 5.0 ug/L 11/16/19 16:28 1
2-Methylnaphthalene <5.0 5.0 ug/L 11/16/19 16:28 1
4-Methyl-2-pentanone (MIBK) <10 10 ug/L 11/16/19 16:28 1
Methyl tert-butyl ether <1.0 1.0 ug/L 11/16/19 16:28 1
m-Xylene & p-Xylene <2.0 2.0 ug/L 11/16/19 16:28 1
Naphthalene <1.0 1.0 ug/L 11/16/19 16:28 1
o-Xylene <1.0 1.0 ug/L 11/16/19 16:28 1
Styrene <1.0 1.0 ug/L 11/16/19 16:28 1
1,1,2,2-Tetrachloroethane <1.0 1.0 ug/L 11/16/19 16:28 1
Tetrachloroethene <1.0 1.0 ug/L 11/16/19 16:28 1
Toluene <1.0 1.0 ug/L 11/16/19 16:28 1
trans-1,2-Dichloroethene <1.0 1.0 ug/L 11/16/19 16:28 1
trans-1,3-Dichloropropene <1.0 1.0 ug/L 11/16/19 16:28 1
1,2,4-Trichlorobenzene <1.0 1.0 ug/L 11/16/19 16:28 1
1,1,1-Trichloroethane <1.0 1.0 ug/L 11/16/19 16:28 1
1,1,2-Trichloroethane <1.0 1.0 ug/L 11/16/19 16:28 1
Trichloroethene <1.0 1.0 ug/L 11/16/19 16:28 1
Trichlorofluoromethane <1.0 1.0 ug/L 11/16/19 16:28 1
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Client Sample Results

Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Client Sample ID: B-10-74'-79' Lab Sample ID: 190-21518-18
Date Collected: 11/06/19 14:55 Matrix: Ground Water

Date Received: 11/08/19 10:11

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroethane <1.0 1.0 ug/L B 11/16/19 16:28 1
1,2,4-Trimethylbenzene <1.0 1.0 ug/L 11/16/19 16:28 1
1,3,5-Trimethylbenzene <1.0 1.0 ug/L 11/16/19 16:28 1
Vinyl chloride <1.0 1.0 ug/L 11/16/19 16:28 1
Xylenes, Total <2.0 2.0 ug/L 11/16/19 16:28 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 77 47-134 11/16/19 16:28 1
Dibromofluoromethane (Surr) 118 78-129 11/16/19 16:28 1
1,2-Dichloroethane-d4 (Surr) 95 75-130 11/16/19 16:28 1
Toluene-d8 (Surr) 96 69-122 11/16/19 16:28 1

7Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <9.6 9.6 ug/L ~ 11/11/1909:41 11/14/19 09:57 1
Acenaphthylene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Anthracene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Benzo[a]anthracene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Benzo[b]fluoranthene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Benzo[k]fluoranthene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Benzo[g,h,ilperylene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Benzo[a]pyrene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Chrysene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
2-Methylnaphthalene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Dibenz(a,h)anthracene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Fluoranthene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Fluorene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Indeno[1,2,3-cd]pyrene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Naphthalene <9.6 9.6 ug/L 11/11/19 09:41 11/14/19 09:57 1
Phenanthrene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Pyrene <9.6 9.6 ug/L 11/11/19 09:41  11/14/19 09:57 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 75 46-120 11/11/19 09:41 11/14/19 09:57 1
2-Fluorophenol (Surr) 68 27-123 11/11/19 09:41 11/14/19 09:57 1
2,4,6-Tribromophenol (Surr) 82 33-120 11/11/19 09:41 11/14/19 09:57 1
Nitrobenzene-d5 (Surr) 60 46-120 11/11/19 09:41 11/14/19 09:57 1
Phenol-d5 (Surr) 61 23-120 11/11/19 09:41 11/14/19 09:57 1
Terphenyl-d14 (Surr) 71 53.120 11/11/19 09:41 11/14/19 09:57 1

Method: 6020 - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL Unit Prepared Analyzed Dil Fac

Lead <1.0 1.0 ug/L ~ 11/11/1914:00 11/13/19 19:07 1

o
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Client: Sagasser & Associates Inc

Project/Site: Royal Crest

QC Sample Results

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: MB 240-410327/1-A

Client Sample ID: Method Blank

Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410440 Prep Batch: 410327
MB MB
Analyte Result Qualifier RL Unit Prepared Analyzed Dil Fac
Acetone <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Benzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Bromoform <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Bromomethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
2-Butanone (MEK) <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Carbon disulfide <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Carbon tetrachloride <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Chlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Chloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Chloroform <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Chloromethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
cis-1,2-Dichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
cis-1,3-Dichloropropene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Cyclohexane <500 500 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Chlorodibromomethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2-Dibromo-3-Chloropropane <500 500 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2-Dichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,3-Dichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Dichlorobromomethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,4-Dichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Dichlorodifluoromethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,1-Dichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2-Dichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,1-Dichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2-Dichloropropane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2-Dibromoethane (EDB) <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Ethylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
2-Hexanone <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Isopropylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Methyl acetate <1300 1300 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Methylcyclohexane <500 500 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Methylene Chloride <500 500 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
2-Methylnaphthalene <1300 1300 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
4-Methyl-2-pentanone (MIBK) <1000 1000 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Methyl tert-butyl ether <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
m-Xylene & p-Xylene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Naphthalene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
o-Xylene <250 250 ug/Kg 11/11/1918:30 11/12/19 13:43 1
Styrene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,1,2,2-Tetrachloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Tetrachloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Toluene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
trans-1,2-Dichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
trans-1,3-Dichloropropene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2,4-Trichlorobenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,1,1-Trichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,1,2-Trichloroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Trichloroethene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
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QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: MB 240-410327/1-A
Matrix: Solid
Analysis Batch: 410440

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 410327

MB MB
Analyte Result Qualifier RL Unit Prepared Analyzed Dil Fac
Trichlorofluoromethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,1,2-Trichloro-1,2,2-trifluoroethane <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,2,4-Trimethylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
1,3,5-Trimethylbenzene <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Vinyl chloride <250 250 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
Xylenes, Total <500 500 ug/Kg 11/11/19 18:30 11/12/19 13:43 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofiuorobenzene (Surr) 84 51-124 11/11/19 18:30 11/12/19 13:43 1
Dibromofluoromethane (Surr) 80 49-122 11/11/19 18:30 11/12/19 13:43 1
1,2-Dichloroethane-d4 (Surr) 96 47-136 11/11/19 18:30 11/12/19 13:43 1
Toluene-d8 (Surr) 96 55_123 11/11/19 18:30 11/12/19 13:43 1
Lab Sample ID: LCS 240-410327/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410440 Prep Batch: 410327
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Acetone 2000 1510 ug/Kg o 75  47-157

Benzene 1000 890 ug/Kg 89 75-120

Bromoform 1000 589 ug/Kg 59 44 131

Bromomethane 1000 <250 ug/Kg 16 10-158

2-Butanone (MEK) 2000 1570 ug/Kg 79 61-131

Carbon disulfide 1000 671 ug/Kg 67 33.144

Carbon tetrachloride 1000 761 ug/Kg 76 54130

Chlorobenzene 1000 945 ug/Kg 95 79-120

Chloroethane 1000 <250 ug/Kg 13 10-159

Chloroform 1000 893 ug/Kg 89 74-120

Chloromethane 1000 754 ug/Kg 75 40-127
cis-1,2-Dichloroethene 1000 875 ug/Kg 88 76-120
cis-1,3-Dichloropropene 1000 840 ug/Kg 84 62-124

Cyclohexane 1000 884 ug/Kg 88 57-126
Chlorodibromomethane 1000 753 ug/Kg 75 60-121
1,2-Dibromo-3-Chloropropane 1000 618 ug/Kg 62 35.137
1,2-Dichlorobenzene 1000 927 ug/Kg 93 74120
1,3-Dichlorobenzene 1000 952 ug/Kg 95 74120
Dichlorobromomethane 1000 789 ug/Kg 79 63-121
1,4-Dichlorobenzene 1000 968 ug/Kg 97 74-120
Dichlorodifluoromethane 1000 618 ug/Kg 62 18-137
1,1-Dichloroethane 1000 855 ug/Kg 86 69-120
1,2-Dichloroethane 1000 991 ug/Kg 99 66 -120
1,1-Dichloroethene 1000 833 ug/Kg 83 48140
1,2-Dichloropropane 1000 887 ug/Kg 89 77-120
1,2-Dibromoethane (EDB) 1000 892 ug/Kg 89 73-126

Ethylbenzene 1000 957 ug/Kg 96 75-120

2-Hexanone 2000 1430 ug/Kg 72 54135
Isopropylbenzene 1000 948 ug/Kg 95 74-120

Methyl acetate 2000 1560 ug/Kg 78 63-120

Page 45 of 64

Eurofins TestAmerica, Michigan

11/19/2019



Client: Sagasser & Associates Inc

Project/Site: Royal Crest

QC Sample Results

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Matrix: Solid
Analysis Batch: 410440

Lab Sample ID: LCS 240-410327/2-A

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 410327

Toluene-d8 (Surr)

Page 46 of 64

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methylcyclohexane 1000 923 ug/Kg o 92 62-124
Methylene Chloride 1000 817 ug/Kg 82 48 -142
4-Methyl-2-pentanone (MIBK) 2000 1420 ug/Kg 71 56 -124
Methyl tert-butyl ether 1000 855 ug/Kg 85 66 -120
m-Xylene & p-Xylene 1000 947 ug/Kg 95 76-120
Naphthalene 1000 767 ug/Kg 77 43.127
o-Xylene 1000 929 ug/Kg 93 76-120
Styrene 1000 944 ug/Kg 94 70-120
1,1,2,2-Tetrachloroethane 1000 932 ug/Kg 93 61-134
Tetrachloroethene 1000 916 ug/Kg 92 75-124
Toluene 1000 985 ug/Kg 98 76-120
trans-1,2-Dichloroethene 1000 909 ug/Kg 91 74125
trans-1,3-Dichloropropene 1000 807 ug/Kg 81 58-120
1,2,4-Trichlorobenzene 1000 818 ug/Kg 82 56-120
1,1,1-Trichloroethane 1000 824 ug/Kg 82 60-126
1,1,2-Trichloroethane 1000 916 ug/Kg 92 78-120
Trichloroethene 1000 890 ug/Kg 89 75-123
Trichlorofluoromethane 1000 882 ug/Kg 88 33-152
1,1,2-Trichloro-1,2,2-trifluoroetha 1000 899 ug/Kg 90  58-144
ne
1,2,4-Trimethylbenzene 1000 989 ug/Kg 99 69-122
1,3,5-Trimethylbenzene 1000 1030 ug/Kg 103 68-126
Vinyl chloride 1000 828 ug/Kg 83 39-140
Xylenes, Total 2000 1880 ug/Kg 94 77-120

LCS LCS

Surrogate %Recovery Qualifier Limits
4-Bromofluorobenzene (Surr) 87 51-124
Dibromofluoromethane (Surr) 82 49-122
1,2-Dichloroethane-d4 (Surr) 91 47 -136
Toluene-d8 (Surr) 91 55_123
Lab Sample ID: LCS 240-410327/4-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410647 Prep Batch: 410327

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
2-Methylnaphthalene 2000 1100 J ug/Kg o 55 50-134

LCS LCS
Surrogate %Recovery Qualifier Limits
4-Bromofluorobenzene (Surr) 81 51.124
Dibromofluoromethane (Surr) 76 49.122
1,2-Dichloroethane-d4 (Surr) 89 47 -136
90 55-123

Eurofins TestAmerica, Michigan

11/19/2019



QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: LCSD 240-410327/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410440 Prep Batch: 410327

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Acetone 2000 1530 ug/Kg a 77 47-157 2 40
Benzene 1000 890 ug/Kg 89 75-120 0 40
Bromoform 1000 611 ug/Kg 61 44 131 4 40
Bromomethane 1000 <250 ug/Kg 16 10-158 3 40
2-Butanone (MEK) 2000 1730 ug/Kg 86 61-131 9 40
Carbon disulfide 1000 655 ug/Kg 66 33-144 2 40
Carbon tetrachloride 1000 746 ug/Kg 75 54130 2 40
Chlorobenzene 1000 964 ug/Kg 96 79-120 2 40
Chloroethane 1000 <250 ug/Kg 10 10-159 22 40
Chloroform 1000 896 ug/Kg 90 74-120 0 40
Chloromethane 1000 742 ug/Kg 74 40-127 2 40
cis-1,2-Dichloroethene 1000 891 ug/Kg 89 76-120 2 40
cis-1,3-Dichloropropene 1000 846 ug/Kg 85 62-124 1 40
Cyclohexane 1000 853 ug/Kg 85 57-126 4 40
Chlorodibromomethane 1000 774 ug/Kg 77 60-121 3 40
1,2-Dibromo-3-Chloropropane 1000 675 ug/Kg 68 35-137 9 40
1,2-Dichlorobenzene 1000 951 ug/Kg 95 74-120 2 40
1,3-Dichlorobenzene 1000 971 ug/Kg 97 74.120 2 40
Dichlorobromomethane 1000 793 ug/Kg 79 63-121 0 40
1,4-Dichlorobenzene 1000 969 ug/Kg 97 74-120 0 40
Dichlorodifluoromethane 1000 560 ug/Kg 56 18-137 10 40
1,1-Dichloroethane 1000 861 ug/Kg 86 69-120 1 40
1,2-Dichloroethane 1000 983 ug/Kg 98 66-120 1 40
1,1-Dichloroethene 1000 820 ug/Kg 82  48-140 2 40
1,2-Dichloropropane 1000 885 ug/Kg 88 77-120 0 40
1,2-Dibromoethane (EDB) 1000 934 ug/Kg 93 73-126 5 40
Ethylbenzene 1000 965 ug/Kg 97 75-120 1 40
2-Hexanone 2000 1670 ug/Kg 83 54.135 15 40
Isopropylbenzene 1000 954 ug/Kg 95 74120 1 40
Methyl acetate 2000 1690 ug/Kg 85 63-120 8 40
Methylcyclohexane 1000 876 ug/Kg 88 62-124 5 40
Methylene Chloride 1000 809 ug/Kg 81 48142 1 40
4-Methyl-2-pentanone (MIBK) 2000 1560 ug/Kg 78 56-124 10 40
Methyl tert-butyl ether 1000 902 ug/Kg 90 66-120 5 40
m-Xylene & p-Xylene 1000 983 ug/Kg 98 76-120 4 40
Naphthalene 1000 822 ug/Kg 82  43-127 7 40
o-Xylene 1000 963 ug/Kg 96 76-120 4 40
Styrene 1000 977 ug/Kg 98 70-120 3 40
1,1,2,2-Tetrachloroethane 1000 997 ug/Kg 100 61-134 7 40
Tetrachloroethene 1000 949 ug/Kg 95 75-124 4 40
Toluene 1000 1010 ug/Kg 101 76-120 3 40
trans-1,2-Dichloroethene 1000 903 ug/Kg 90 74125 1 40
trans-1,3-Dichloropropene 1000 846 ug/Kg 85 58-120 5 40
1,2,4-Trichlorobenzene 1000 800 ug/Kg 80 56-120 2 40
1,1,1-Trichloroethane 1000 841 ug/Kg 84 60-126 2 40
1,1,2-Trichloroethane 1000 992 ug/Kg 99 78-120 8 40
Trichloroethene 1000 877 ug/Kg 88 75-123 1 40
Trichlorofluoromethane 1000 829 ug/Kg 83 33-152 6 40
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QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: LCSD 240-410327/3-A
Matrix: Solid
Analysis Batch: 410440

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 410327

Lab Sample ID: MB 240-411253/7
Matrix: Water
Analysis Batch: 411253

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
1,1,2-Trichloro-1,2,2-trifluoroetha 1000 861 ug/Kg B 86 58-144 4 40
ne
1,2,4-Trimethylbenzene 1000 1000 ug/Kg 100 69-122 1 40
1,3,5-Trimethylbenzene 1000 1020 ug/Kg 102 68-126 1 40
Vinyl chloride 1000 792 ug/Kg 79 39-140 4 40
Xylenes, Total 2000 1950 ug/Kg 97 77-120 4 40
LCSD LCSD
Surrogate %Recovery Qualifier Limits
4-Bromofluorobenzene (Surr) 88 51.124
Dibromofluoromethane (Surr) 82 49.122
1,2-Dichloroethane-d4 (Surr) 91 47 -136
Toluene-d8 (Surr) 92 55.123
Lab Sample ID: LCSD 240-410327/5-A Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410647 Prep Batch: 410327
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
2-Methylnaphthalene 2000 1110 J ug/Kg o 55 50-134 1 40
LCSD LCSD
Surrogate %Recovery Qualifier Limits
4-Bromofluorobenzene (Surr) 83 51.124
Dibromofluoromethane (Surr) 78 49-122
1,2-Dichloroethane-d4 (Surr) 93 47 -136
Toluene-d8 (Surr) 92 55.123

Client Sample ID: Method Blank
Prep Type: Total/NA
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MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acetone <10 10 ug/L B 11/16/19 13:52 1
Benzene <1.0 1.0 ug/L 11/16/19 13:52 1
Bromoform <1.0 1.0 ug/L 11/16/19 13:52 1
Bromomethane <1.0 1.0 ug/L 11/16/19 13:52 1
2-Butanone (MEK) <10 10 ug/L 11/16/19 13:52 1
Carbon disulfide <5.0 5.0 ug/L 11/16/19 13:52 1
Carbon tetrachloride <1.0 1.0 ug/L 11/16/19 13:52 1
Chlorobenzene <1.0 1.0 ug/L 11/16/19 13:52 1
Chloroethane <1.0 1.0 ug/L 11/16/19 13:52 1
Chloroform <1.0 1.0 ug/L 11/16/19 13:52 1
Chloromethane <1.0 1.0 ug/L 11/16/19 13:52 1
cis-1,2-Dichloroethene <1.0 1.0 ug/L 11/16/19 13:52 1
cis-1,3-Dichloropropene <1.0 1.0 ug/L 11/16/19 13:52 1
Cyclohexane <1.0 1.0 ug/L 11/16/19 13:52 1
Dibromochloromethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,2-Dibromo-3-Chloropropane <1.0 1.0 ug/L 11/16/19 13:52 1
1,2-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 13:52 1
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QC Sample Results

Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: MB 240-411253/7 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 411253
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
1,3-Dichlorobenzene <1.0 1.0 ug/L B 11/16/19 13:52 1
Bromodichloromethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,4-Dichlorobenzene <1.0 1.0 ug/L 11/16/19 13:52 1
Dichlorodifluoromethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,1-Dichloroethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,2-Dichloroethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,1-Dichloroethene <1.0 1.0 ug/L 11/16/19 13:52 1
1,2-Dichloropropane <1.0 1.0 ug/L 11/16/19 13:52 1
1,2-Dibromoethane (EDB) <1.0 1.0 ug/L 11/16/19 13:52 1
Ethylbenzene <1.0 1.0 ug/L 11/16/19 13:52 1
2-Hexanone <10 10 ug/L 11/16/19 13:52 1
Isopropylbenzene <1.0 1.0 ug/L 11/16/19 13:52 1
Methyl acetate <10 10 ug/L 11/16/19 13:52 1
Methylcyclohexane <1.0 1.0 ug/L 11/16/19 13:52 1
Methylene Chloride <5.0 5.0 ug/L 11/16/19 13:52 1
2-Methylnaphthalene <5.0 5.0 ug/L 11/16/19 13:52 1
4-Methyl-2-pentanone (MIBK) <10 10 ug/L 11/16/19 13:52 1
Methyl tert-butyl ether <1.0 1.0 ug/L 11/16/19 13:52 1
m-Xylene & p-Xylene <2.0 2.0 ug/L 11/16/19 13:52 1
Naphthalene <1.0 1.0 ug/L 11/16/19 13:52 1
o-Xylene <1.0 1.0 ug/L 11/16/19 13:52 1
Styrene <1.0 1.0 ug/L 11/16/19 13:52 1
1,1,2,2-Tetrachloroethane <1.0 1.0 ug/L 11/16/19 13:52 1
Tetrachloroethene <1.0 1.0 ug/L 11/16/19 13:52 1
Toluene <1.0 1.0 ug/L 11/16/19 13:52 1
trans-1,2-Dichloroethene <1.0 1.0 ug/L 11/16/19 13:52 1
trans-1,3-Dichloropropene <1.0 1.0 ug/L 11/16/19 13:52 1
1,2,4-Trichlorobenzene <1.0 1.0 ug/L 11/16/19 13:52 1
1,1,1-Trichloroethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,1,2-Trichloroethane <1.0 1.0 ug/L 11/16/19 13:52 1
Trichloroethene <1.0 1.0 ug/L 11/16/19 13:52 1
Trichlorofluoromethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,1,2-Trichloro-1,2,2-trifluoroethane <1.0 1.0 ug/L 11/16/19 13:52 1
1,2,4-Trimethylbenzene <1.0 1.0 ug/L 11/16/19 13:52 1
1,3,5-Trimethylbenzene <1.0 1.0 ug/L 11/16/19 13:52 1
Vinyl chloride <1.0 1.0 ug/L 11/16/19 13:52 1
Xylenes, Total <2.0 2.0 ug/L 11/16/19 13:52 1
MB MB

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 83 47-134 11/16/19 13:52 1
Dibromofluoromethane (Surr) 109 78-129 11/16/19 13:52 1
1,2-Dichloroethane-d4 (Surr) 98 75-130 11/16/19 13:52 1
Toluene-d8 (Surr) 98 69.122 11/16/19 13:52 1

Eurofins TestAmerica, Michigan

Page 49 of 64 11/19/2019



Client: Sagasser & Associates Inc

Project/Site: Royal Crest

QC Sample Results

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: LCS 240-411253/4

Matrix: Water

Analysis Batch: 411253

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Acetone 20.0 12.6 ug/L a 63 33-155
Benzene 10.0 9.71 ug/L 97 77-123
Bromoform 10.0 6.28 ug/L 63 47 133
Bromomethane 10.0 9.54 ug/L 95 48 .144
2-Butanone (MEK) 20.0 13.9 ug/L 69 41.151
Carbon disulfide 10.0 8.59 ug/L 86 67-127
Carbon tetrachloride 10.0 11.7 ug/L 117 61-142
Chlorobenzene 10.0 9.66 ug/L 97 80-120
Chloroethane 10.0 11.4 ug/L 114 41147
Chloroform 10.0 10.2 ug/L 102 74-127
Chloromethane 10.0 12.9 ug/L 129 46-148
cis-1,2-Dichloroethene 10.0 9.97 ug/L 100 75-124
cis-1,3-Dichloropropene 10.0 7.51 ug/L 75 68-128
Cyclohexane 10.0 145 * ug/L 145 69-133
Dibromochloromethane 10.0 742 * ug/L 74 75-120
1,2-Dibromo-3-Chloropropane 10.0 4.87 ug/L 49 34-136
1,2-Dichlorobenzene 10.0 8.93 ug/L 89 74.120
1,3-Dichlorobenzene 10.0 9.61 ug/L 96 74120
Bromodichloromethane 10.0 8.61 ug/L 86 73-122
1,4-Dichlorobenzene 10.0 9.58 ug/L 96 75-120
Dichlorodifluoromethane 10.0 5.76 ug/L 58 35-137
1,1-Dichloroethane 10.0 121 ug/L 121 74-126
1,2-Dichloroethane 10.0 10.2 ug/L 102  66-129
1,1-Dichloroethene 10.0 8.96 ug/L 90 73-129
1,2-Dichloropropane 10.0 11.4 ug/L 114 79-127
1,2-Dibromoethane (EDB) 10.0 6.14 * ug/L 61 73-120
Ethylbenzene 10.0 9.95 ug/L 99  80-120
2-Hexanone 20.0 141 ug/L 70 43.142
Isopropylbenzene 10.0 9.72 ug/L 97 73-123
Methyl acetate 20.0 17.4 ug/L 87 47 - 140
Methylcyclohexane 10.0 8.48 ug/L 85 64-123
Methylene Chloride 10.0 7.58 ug/L 76 63-134
4-Methyl-2-pentanone (MIBK) 20.0 16.7 ug/L 83 43-145
Methyl tert-butyl ether 10.0 6.81 ug/L 68 57-127
m-Xylene & p-Xylene 10.0 9.60 ug/L 96 79-121
Naphthalene 10.0 4.97 ug/L 50 28-130
o-Xylene 10.0 9.48 ug/L 95 75-123
Styrene 10.0 9.00 ug/L 90 75-121
1,1,2,2-Tetrachloroethane 10.0 4.92 ug/L 49 45_151
Tetrachloroethene 10.0 11.4 ug/L 114 70-125
Toluene 10.0 8.71 ug/L 87 79-122
trans-1,2-Dichloroethene 10.0 9.35 ug/L 93 74-130
trans-1,3-Dichloropropene 10.0 564 * ug/L 56 64 -120
1,2,4-Trichlorobenzene 10.0 8.08 ug/L 81 47 -120
1,1,1-Trichloroethane 10.0 11.3 ug/L 113 65-141
1,1,2-Trichloroethane 10.0 6.79 * ug/L 68 79-121
Trichloroethene 10.0 10.7 ug/L 107 71-121
Trichlorofluoromethane 10.0 11.0 ug/L 110 52-148
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QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: LCS 240-411253/4
Matrix: Water
Analysis Batch: 411253

Client Sample ID: Lab Control Sample

Prep Type: Total/NA

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
1,1,2-Trichloro-1,2,2-trifluoroetha 10.0 11.6 ug/L B 116 54148
ne
1,2,4-Trimethylbenzene 10.0 9.17 ug/L 92 66-129
1,3,5-Trimethylbenzene 10.0 8.86 ug/L 89 65-130
Vinyl chloride 10.0 10.4 ug/L 104 61-134
Xylenes, Total 20.0 19.1 ug/L 95 78-122

LCS LCS

Surrogate %Recovery Qualifier Limits
4-Bromofluorobenzene (Surr) 85 47 -134
Dibromofluoromethane (Surr) 113 78-129
1,2-Dichloroethane-d4 (Surr) 89 75-130
Toluene-d8 (Surr) 95 69-122

Method: 8270C - Semivolatile Organic Compounds (GC/MS)

Lab Sample ID: MB 240-410213/21-A
Matrix: Water
Analysis Batch: 410782

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 410213

MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <10 10 ug/L ~ 11/11/1909:41 11/14/19 06:00 1
Acenaphthylene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Anthracene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Benzo[a]anthracene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Benzol[b]fluoranthene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Benzolg,h,i]perylene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Benzo[a]pyrene <10 10 ug/L 11/11/19 09:41 11/14/19 06:00 1
Benzo[k]fluoranthene <10 10 ug/L 11/11/19 09:41 11/14/19 06:00 1
Chrysene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Dibenz(a,h)anthracene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Fluoranthene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Fluorene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Indeno[1,2,3-cd]pyrene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
2-Methylnaphthalene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Naphthalene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Phenanthrene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
Pyrene <10 10 ug/L 11/11/19 09:41  11/14/19 06:00 1
vMB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 88 46-120 11/11/19 09:41 11/14/19 06:00 1
2-Fluorophenol (Surr) 109 27-123 11/11/19 09:41 11/14/19 06:00 1
Nitrobenzene-d5 (Surr) 78 46-120 11/11/19 09:41 11/14/19 06:00 1
Phenol-d5 (Surr) 70 23-120 11/11/19 09:41 11/14/19 06:00 1
2,4,6-Tribromophenol (Surr) 59 33-120 11/11/19 09:41 11/14/19 06:00 1
Terphenyl-d14 (Surr) 99 53-120 11/11/19 09:41 11/14/19 06:00 1
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QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8270C - Semivolatile Organic Compounds (GC/MS) (Continued)

7Lab Sample ID: LCS 240-410213/22-A
Matrix: Water
Analysis Batch: 410782

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 410213

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Acenaphthene 32.0 25.6 ug/L a 80 60-120
Acenaphthylene 32.0 254 ug/L 79 62-120
Anthracene 32.0 26.4 ug/L 82 60-120
Benzo[a]anthracene 32.0 28.0 ug/L 88 62-120
Benzo[b]fluoranthene 32.0 26.6 ug/L 83 64-120
Benzo[g,h,ilperylene 32.0 28.2 ug/L 88 63-120
Benzo[a]pyrene 32.0 25.5 ug/L 80 61-120
Benzo[k]fluoranthene 32.0 26.4 ug/L 83 63-120
Chrysene 32.0 28.7 ug/L 90 61-120
Dibenz(a,h)anthracene 32.0 26.2 ug/L 82 62-120
Fluoranthene 32.0 27.6 ug/L 86 62-120
Fluorene 32.0 259 ug/L 81 61-120
Indeno[1,2,3-cd]pyrene 32.0 253 ug/L 79 64 -120
2-Methylnaphthalene 32.0 25.6 ug/L 80 58-120
Naphthalene 32.0 26.3 ug/L 82 57-120
Phenanthrene 32.0 26.6 ug/L 83 59.120
Pyrene 32.0 28.8 ug/L 90 61-120

LCS LCS
Surrogate %Recovery Qualifier Limits
2-Fluorobiphenyl (Surr) 92 46-120
2-Fluorophenol (Surr) 113 27-123
Nitrobenzene-d5 (Surr) 94 46-120
Phenol-d5 (Surr) 77 23-120
2,4,6-Tribromophenol (Surr) 109 33-120
Terphenyl-d14 (Surr) 103 53-120

7Lab Sample ID: MB 240-410860/20-A
Matrix: Solid
Analysis Batch: 411282

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 410860

MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Acenaphthene <260 260 ug/Kg ~ 11/14/19.09:48 11/17/19 14:34 1
Acenaphthylene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Anthracene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Benzo[a]anthracene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Benzo[b]fluoranthene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Benzo[g,h,ilperylene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Benzo[a]pyrene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Benzo[k]fluoranthene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Chrysene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Dibenz(a,h)anthracene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Fluoranthene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Fluorene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Indeno[1,2,3-cd]pyrene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
2-Methylnaphthalene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Naphthalene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Phenanthrene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
Pyrene <260 260 ug/Kg 11/14/19 09:48 11/17/19 14:34 1
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QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8270C - Semivolatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: MB 240-410860/20-A
Matrix: Solid
Analysis Batch: 411282

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 410860

vMB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
2-Fluorobiphenyl (Surr) 77 35-120 11/14/19 09:48 11/17/19 14:34 1
2-Fluorophenol (Surr) 73 26-120 11/14/19 09:48 11/17/19 14:34 1
Nitrobenzene-d5 (Surr) 80 28-120 11/14/19 09:48 11/17/19 14:34 1
Phenol-d5 (Surr) 81 28-120 11/14/19 09:48 11/17/19 14:34 1
2,4,6-Tribromophenol (Surr) 50 10-120 11/14/19 09:48 11/17/19 14:34 1
Terphenyl-d14 (Surr) 99 39-120 11/14/19 09:48 11/17/19 14:34 1
Lab Sample ID: LCS 240-410860/21-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 411282 Prep Batch: 410860
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Acenaphthene 667 467 ug/Kg B 70 45.120
Acenaphthylene 667 455 ug/Kg 68 45.120
Anthracene 667 555 ug/Kg 83 52-120
Benzo[a]anthracene 667 579 ug/Kg 87 52-120
Benzo[b]fluoranthene 667 548 ug/Kg 82 52-120
Benzo[g,h,i]perylene 667 522 ug/Kg 78 54120
Benzo[a]pyrene 667 549 ug/Kg 82 50-120
Benzo[k]fluoranthene 667 572 ug/Kg 86 54.120
Chrysene 667 555 ug/Kg 83 53-120
Dibenz(a,h)anthracene 667 536 ug/Kg 80 50-120
Fluoranthene 667 580 ug/Kg 87 54.120
Fluorene 667 478 ug/Kg 72 48-120
Indeno[1,2,3-cd]pyrene 667 532 ug/Kg 80 52-120
2-Methylnaphthalene 667 472 ug/Kg 71 42-120
Naphthalene 667 452 ug/Kg 68 39-120
Phenanthrene 667 519 ug/Kg 78 50-120
Pyrene 667 574 ug/Kg 86  50-120
LCS LCS

Surrogate %Recovery Qualifier Limits
2-Fluorobiphenyl (Surr) 76 35-120
2-Fluorophenol (Surr) 74 26-120
Nitrobenzene-d5 (Surr) 81 28-120
Phenol-d5 (Surr) 82 28-120
2,4,6-Tribromophenol (Surr) 43 10-120
Terphenyl-d14 (Surr) 100 39.120
Lab Sample ID: 190-21518-14 MS Client Sample ID: SG-1-5'
Matrix: Soil Prep Type: Total/NA
Analysis Batch: 411282 Prep Batch: 410860

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Acenaphthene <290 730 550 ug/Kg £ 75 41-.120
Acenaphthylene <290 730 537 ug/Kg S 74 39-120
Anthracene <290 730 618 ug/Kg S 85 43-.106
Benzo[a]anthracene <290 730 610 ug/Kg S 84 32-120
Benzo[b]fluoranthene <290 730 580 ug/Kg S 80 27-126

Page 53 of 64

Eurofins TestAmerica, Michigan

11/19/2019



QC Sample Results

Client: Sagasser & Associates Inc

Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8270C - Semivolatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 190-21518-14 MS

Matrix: Soil

Analysis Batch: 411282

Client Sample ID: SG-1-5'
Prep Type: Total/NA
Prep Batch: 410860

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Benzo[g,h,i]perylene <290 730 566 ug/Kg Tt 78 29-122
Benzo[a]pyrene <290 730 570 ug/Kg S 78 35-120
Benzo[k]fluoranthene <290 730 559 ug/Kg S 77 39-120
Chrysene <290 730 596 ug/Kg S 81 31-121
Dibenz(a,h)anthracene <290 730 569 ug/Kg it 78 36-120
Fluoranthene <290 730 615 ug/Kg S 84 30-125
Fluorene <290 730 552 ug/Kg S 76 44.120
Indeno[1,2,3-cd]pyrene <290 730 561 ug/Kg 3 77 34-120
2-Methylnaphthalene <290 730 542 ug/Kg ESS 74 10-133
Naphthalene <290 730 518 ug/Kg 3 71 30-120
Phenanthrene <290 730 586 ug/Kg S 80 31-120
Pyrene <290 730 591 ug/Kg £ 81 28-122

MS MS

Surrogate %Recovery Qualifier Limits
2-Fluorobiphenyl (Surr) 79 35-120
2-Fluorophenol (Surr) 76 26-120
Nitrobenzene-d5 (Surr) 89 28-120
Phenol-d5 (Surr) 86 28-120
2,4,6-Tribromophenol (Surr) 61 10-120
Terphenyl-d14 (Surr) 91 39-120
Lab Sample ID: 190-21518-14 MSD Client Sample ID: SG-1-5'
Matrix: Soil Prep Type: Total/NA
Analysis Batch: 411282 Prep Batch: 410860

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Acenaphthene <290 722 513 ug/Kg < 71 41-120 7 34
Acenaphthylene <290 722 505 ug/Kg S 70 39-120 6 34
Anthracene <290 722 582 ug/Kg S 81 43-106 6 32
Benzo[a]anthracene <290 722 612 ug/Kg S 85 32-120 0 37
Benzo[b]fluoranthene <290 722 559 ug/Kg S 77 27-126 4 40
Benzo[g,h,i]perylene <290 722 542 ug/Kg S 75 29122 4 40
Benzo[a]pyrene <290 722 561 ug/Kg ES 78 35-120 2 38
Benzo[k]fluoranthene <290 722 569 ug/Kg ESS 79 39-120 2 37
Chrysene <290 722 595 ug/Kg u 82 31-121 0 37
Dibenz(a,h)anthracene <290 722 559 ug/Kg S 77 36-120 2 38
Fluoranthene <290 722 591 ug/Kg S 82 30-125 4 31
Fluorene <290 722 525 ug/Kg ESS 73 44120 5 32
Indeno[1,2,3-cd]pyrene <290 722 547 ug/Kg S 76 34-120 3 40
2-Methylnaphthalene <290 722 528 ug/Kg S 73 10-133 3 40
Naphthalene <290 722 503 ug/Kg S 70 30-120 3 40
Phenanthrene <290 722 579 ug/Kg S 79  31-.120 1 35
Pyrene <290 722 578 ug/Kg S 80 28-122 2 30

MSD MSD

Surrogate %Recovery Qualifier Limits
2-Fluorobiphenyl (Surr) 73 35-120
2-Fluorophenol (Surr) 79 26-120
Nitrobenzene-d5 (Surr) 83 28-120
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QC Sample Results

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Method: 8270C - Semivolatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 190-21518-14 MSD
Matrix: Soil
Analysis Batch: 411282

Client Sample ID: SG-1-5'
Prep Type: Total/NA
Prep Batch: 410860

MSD MSD
Surrogate %Recovery Qualifier Limits
Phenol-d5 (Surr) 83 28-120
2,4,6-Tribromophenol (Surr) 56 10-120
Terphenyl-d14 (Surr) 91 39.120
Method: 6020 - Metals (ICP/MS)
Lab Sample ID: MB 240-410264/1-A *2 Client Sample ID: Method Blank
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410823 Prep Batch: 410264
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead <400 400 ug/Kg ~ 11/11/1914:00 11/13/19 21:11 2
Lab Sample ID: LCS 240-410264/2-A 2 Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 410823 Prep Batch: 410264
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Lead 50000 48700 ug/Kg o 97 80-120
Lab Sample ID: 190-21518-1 MS Client Sample ID: B-1-2.5'
Matrix: Soil Prep Type: Total/NA
Analysis Batch: 410823 Prep Batch: 410264
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Lead 2500 51000 51900 ug/Kg ks 97 ~ 75-125
Lab Sample ID: 190-21518-1 MSD Client Sample ID: B-1-2.5'
Matrix: Soil Prep Type: Total/NA
Analysis Batch: 410823 Prep Batch: 410264
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Lead 2500 51000 51400 ug/Kg ¥t 96 75-125 1 20
Lab Sample ID: MB 240-410255/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 410823 Prep Batch: 410255
MB MB
Analyte Result Qualifier RL Unit D Prepared Analyzed Dil Fac
Lead <1.0 1.0 ug/L ~ 11/11/1914:00 11/13/19 18:48 1
Lab Sample ID: LCS 240-410255/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 410823 Prep Batch: 410255
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Lead 500 442 ug/L a 88 80-120
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QC Sample Results
Client: Sagasser & Associates Inc Job ID: 190-21518-1
Project/Site: Royal Crest

Method: Moisture - Percent Moisture

Lab Sample ID: 190-21518-7 DU Client Sample ID: B-7-15'
Matrix: Soil Prep Type: Total/NA
Analysis Batch: 410266

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Percent Solids 93.2 94.5 % a 1 20
Percent Moisture 6.8 55 F3 % 21 20

Eurofins TestAmerica, Michigan
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Definitions/Glossary

Client: Sagasser & Associates Inc
Project/Site: Royal Crest

Job ID: 190-21518-1

Qualifiers

GC/MS VOA

Qualifier Qualifier Description

* LCS or LCSD is outside acceptance limits.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
X Surrogate is outside control limits

General Chemistry

Qualifier Qualifier Description
F3 Duplicate RPD exceeds the control limit
Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

ol
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MDA
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Michigan
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SDS or Known Hazard information Supplie

4 Discrepancies
4 Short Hold

ed by Client

Clent 1D S«c,a-,w 8 Aesucials
Waork Or::r# 1Go. AIsSlE
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O Rush 324hr J2day D3day J5day Oother
.. Raca ¢! evsluation pefarmad by - Intals _AmY  Da's el Tz _le-u
Method of Shipment: Shipping Contairer Type Custody Seals Intact:
J Walk-In Clignt d TestAmserica FleidiCou o Cogler 3 Bex FvYes 93T D No
23 Other Client/3™ Party Courier A tNzre 2 Other J N/A (ot used or requirss)
gd Ex Tracking # Packing Materials: Cooling Materials:
S UPS Tracking # __ 12 1AY. 1Y ©3 Geal 64s9 HPlzstic Bags @Foam  Zce (solid) QA lce (Melted)
7 Other Grevundd & Busble Wrap J Paper J Bluzlce 0 Norne
0 Packing Pzanuis 1 Nons 0 'Offrer
Q Cther
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Cooler Received on //‘ C?~/‘-?’ Opened on //‘/o ‘/

7

T Kf

Eurofins TestAmerica Canton Sample Receipt Form/Narrative Login # :
Canton Facili
Client __/Z /7 /7 clusan Site Name COWF

FedEx: 1" Grd

UPS FAS Clipper Client Drop Off TestAmerica Courier Other 7

[ Receipt After-hours: Drop-off Date/Time Storage Location 7
Client er  Box Other
Foam @ftﬁ:‘ﬂBag “Wone  Other
COOLANT: tlce) Bluelce Drylce Water None

1. Cooler temperature upon receipt O See Multiple Cooler Form

IR GUN#IR-10 (CF +0.7°C) Observed Cooler Temp._/+ & °C Corrected Cooler TempA<S_ °C

IR GUN #IR-11 (CF +0.9°C) Observed Cooler Temp.__ °C Corrected CoolerTemp._ °C
2. Were tamper/custody seals on the outside of the cooler(s)? If Yes Quantity Yes @

“Were the seals on the outside of the cooler(s) signed & dated? Yes No (@

-Were tamper/custody seals on the bottle(s) or bottle kits (LLH g/MeHg)? Yes No»

-Were tamper/custody seals intact and uncompromised? Yes No(RAD
3. Shippers' packing slip attached to the cooler(s)? &e® No
4. Did custody papers accomp‘z‘my t.hc samplu?(s)? . ‘ &de No el Gt el
5. Were the custody papers refinquished & signed in the appropriate place? ey No checked for pH by
6. Was/were the person(s) who collected the samples clearly identified on the COC?  Yes Receiving:
7. Did all bottles arrive in good condition (Unbroken)? No
8. Could all bottle labels be reconciled with the COC? No VOAs
9. Were correct bottle(s) used for the test(s) indicated? No ggé“d Grease
10. Sufficient quantity received to perform indicated analyses? / No
11. Are these work share samples? @ No

If yes, Questions 12-16 have been checked at the originating laboratory.

12. Were all preserved sample(s) at the correct pH upon receipt? NA  pH Strip Lot HC991818
13. Were VOAs on the COC? Yes
14. Were air bubbles >6 mm in any VOA vials? ¢ Larger than this. Yes NA
15. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes
16. Was a LL Hg or Me Hg trip blank present? Yes
Contacted PM Date by via Verbal Voice Mail Other
Conceming

17. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES

Samples processed by:

18. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

19. SAMPLE PRESERVATION

Sample(s)

were further preserved in the laboratory.

Time preserved:

Preservative(s) added/Lot number(s):

VOA Sample Preservation - Date/Time VOAs Frozen:
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Eurofins TestAmerica Canton Sample Receipt Form/Narrative Login # : ]
Canton Facility
Client ___/~ //4’ ST ctlcan Site Name Cooler unpacked by:

Coolcheceive’don //“C?‘/Y Opened on //‘/0 ‘/q //Z/ ‘
FedEx: 1" Grd £xp) UPS FAS Clipper Client Drop Off TestAmerica Courier Other =

Receipt After-hours: Drop-off Date/Time Storage Location i

TestAmerica Cooler # Z‘ __é ——Foam Box Client Cooler ~ Box Other

Packing material used(__Bubble WraE > Foam @stic Bag Nome  Other
COOLANT: Wetlce> Bluelce Drylce  Water _None

1. Cooler temperature upon receipt See Multiple Cooler Form

O
IR GUN# IR-10 (CF +0.7°C) Observed Cooler Temp._/+ & °C Corrected Cooler Temp7=5__°C

IR GUN #IR-11 (CF +0.9°C) Observed Cooler Temp.______°C Corrected Cooler Temp._ _ °C
2. Were tamper/custody seals on the outside of the cooler(s)? If Yes Quantity Yes Noo
-Were the seals on the outside of the cooler(s) signed & dated? Yes No (NA>
-Were tamper/custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? Yes No»
-Were tamper/custody seals intact and uncompromised? Yes No(NAD
3. Shippers' packing slip attached to the cooler(s)? e’ No
4. Did custody papers accompany the sample(s)? e No cur et 1
5. Were the custody papers relinquished & signed in the appropriate place? ey No checked for pH by
6. Was/were the person(s) who collected the samples clearly identified on the COC?  Yes o Receiving:
7. Did all bottles arrive in good condition (Unbroken)? gﬁ@ No
8. Could all bottle labels be reconciled with the COC? Yes, No VOAs
9. Were correct bottle(s) used for the test(s) indicated? No gg(‘:“d Grease
10. Sufficient quantity received to perform indicated analyses? Yes No
11. Are these work share samples? e No

If yes, Questions 12-16 have been checked at the originating laboratory.
12. Were all preserved sample(s) at the correct pH upon receipt?
13. Were VOAs on the COC?
14. Were air bubbles >6 mm in any VOA vials? . ¢ Larger than this.
15. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot #
16. Was a LL Hg or Me Hg trip blank present?

NA  pH Strip Lowt HC991818

Contacted PM Date by via Verbal Voice Mail Other
Conceming
17. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

18. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

19. SAMPLE PRESERVATION

Sample(s) were further preserved in the laboratory.
Time preserved: Preservative(s) added/Lot number(s):

VOA Sample Preservation - Date/Time VOAs Frozen:

WI-NC-099

Page 64 of 64 11/19/2019



APPENDIX D

GROUND PENETRATING RADAR REPORT

Sagasser & Associates, Inc. Phase Il Environmental Site Assessment
Project #31902 Former Royal Crest Motel - Gaylord, Michigan



FACILITY MANAGEMENT CONSULTANTS INTERNATIONAL

SSFMCI

July 26, 2019

Kevin Sagasser

Sagasser & Associates, Inc.
699 South Wisconsin Avenue
Gaylord, MI 49735

Survey Site: Royal Crest Motel-805 South Otsego Avenue-Gaylord, MI
Project Objective:

Utilize Ground Penetrating Radar and ElectroMagnetic locating to investigate for any evidence of
remaining underground structures, evidence of removal of previously existing underground structures,
evidence of remaining footings or debris from previously existing buildings, and location of
underground utilities in the areas indicated in the drawing provided by Kevin Sagasser of Sagasser &
Associates.

GPR Information and Background:

GPR has been used extensively in the past for geological and archeological exploration and mapping;
however, it has only been since 2001 that GPR had the capability to image shallow targets. The system
used for this project has the ability to image targets to a depth of 12 feet with an accuracy of & 2
inches. The 400 MHz antenna broadcasts a microwave energy pulse of less than 1/6'" watt at a rate of
100 ns. This energy pulse is timed as it propagates through a material noting when a return pulse
arrives. The time and strength of the return pulse is captured and analyzed and interpreted graphically.
This process is shown in the figure of a 1500 MHz antenna below.

Receiver Groove Transmitter 5100 antenna (side view)

_ﬁ..m— S — — }' Direct coupling

§ L

Improve profitability. Reduce risk. Manage liability.
www.facilitiescompliance.com
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FACILITY MANAGEMENT CONSULTANTS INTERNATIONAL

SSFMCI

Project Procedures:

Scans were completed every 5 feet in a grid pattern throughout the defined areas using Ground
Penetrating Radar. Also, electromagnetic locating was used to verify locations of utilities found and/or
find any utilities that were not discovered by the Ground Penetrating Radar. Any utilities, remaining
underground storage tanks, septic areas, and significant soil debris were marked on site, photographed,
and identified on the drawing attached to this report. Any utility with known origin or purpose was
marked according to the MISS DIG standards listed below. Any unknown anomalies, remaining
underground storage tanks, or unknown utilities were marked in pink.

Communication-Orange
Electric-Red
Sewer-Green or Brown
Gas-Yellow

Water-Blue

All data was collected on July 22, 2019.
Project Results:

There were no anomalies found indicative of remaining underground storage tanks. There were four
areas of excavation/backfilled soils found scattered throughout the survey area. One of the
excavation/backfilled areas was consistent with the documented underground storage tank removal
area on the northwest corner of the property. The other three excavation/backfilled areas are from
unknown sources or causes. These excavation areas were marked on site in white paint. The following
utilities were marked on site: natural gas marked in yellow, sewer marked in green, communications
in orange, and water marked in blue.

All results of the data collected are documented in the attached drawing and pictures of markings are

also attached. The pictures attached have a number that corresponds with the drawing attached to give
area of where the picture was taken.

Sincerely,

b

Nick Schwartz
Facility Management Consultants International
nick@facilitiescompliance.com

(616) 730-3331

Improve profitability. Reduce risk. Manage liability.
www.facilitiescompliance.com
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FACILITY MANAGEMENT CONSULTANTS INTERNATIONAL

SSFMCI

Image 1 shows excavation/backfill area marked in white.
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Image 3 shows excavation/backfill area marked in white.
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Image 4 shows excavation/backfill area marked in white.

- Wl
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Image 6 shows natural gas marked in yellow and water in blue.
0
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Image 7 shows natural gas marked in blue and excavation/backfill area in white.
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Image 8 shows communications marked in orange and unknown marked in pink.
SRS | AR = z an = ;

Improve profitability. Reduce risk. Manage liability.
www.facilitiescompliance.com


http://www.facilitiescompliance.com/

S=FMCI

FACILITY MANAGEMENT CONSULTANTS INTERNATIONAL

Pt - ' ko

Image 9 shows communications marked in orange and natural gas in yellow.
R e AR | e ==
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Image 10 shows water marked in blue.
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Image 11 shows sewer marked in green and communications in orange.
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Image 12 shows communications marked in orange.
D L 35 Ay,
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SSFMCI

Image taken by drone footage after GPR survey was completed.

|
|
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age after GPR survey was completed.

Image taken by drone foot
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Raw Data Images:

Excavation/Backfill Area
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Water Pipe
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APPENDIX C

Brand Land Surveying LLC ‘Draft’ Certificate of Survey
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Ronald C

MEASURED BEARINGS ARE BASED ON THE
NAD83(2011) MICHIGAN CENTRAL STATE PLANE

Brand Land Surveying LLC
533 Greenfield Drive MEASURED DISTANCES SHOWN ARE NAD 83 MIC
089-732-8077 FEET. CONVERSION TO GROUND DISTANCE IS

www.brandlandsurveying.Com | covBINED GRID FACTOR WHICH IS 0.999852052

CLIENT:  C2AE

GRID. | LocATION:
Section 4, T30N, R3W
HIGAN | City of Gaylord

Gaylord, Michigan 49735 CENTRAL ZONE STATE PLANE GRID IN INTERNATIONAL [ Otsego County
PERFORMED BY DIVIDING THE GRID DISTANCE BY THE |0~ BK- 5158  PG. 12

DATE: 4/26 /2019
SHEET 1 OF 2 FILE NO. 195063

D:\survey_data\SURVEY\T30N-R3W\04195063.dwg



Ronald C Brand
Draft


CERTIFICATE OF SURVEY

Quit Claim Deed recorded at Liber 1473, Page 254, Otsego County Records.

The following lands situated in THE CITY OF GAYLORD, County of Otsego, and State of
Michigan, to wit:

COMM AT THE S 1/4 CORNER OF SEC 4 AND PROCEEDING NODEG42'00"W 620.95 FT ALG THE
N—S 1/4 LINE AND NB9DEG16'20"E 33 FT TO THE POB, TH NODEG42'00"W 308.48 PT ALG THE
E LINE OF OLD 27 SOUTH, TH N89DEG16°20"E, ALG THE SOUTH LINE OF SEVENTH ST, TO A PT
THAT IS 100 FT WEST OF THE INTERSECTION OF THE S LINE OF SEVENTH ST AND THE WEST

LINE OF COURT ST, TH SODEG05'40"W 330. FT, TH N89DEG16°20"E 110.00 FT, TH
SODEGO05'40"W 127.43 FT ALG THE W LINE OF COURT ST, TH N76DEG35'55°W 291.81 FT, TH
NODEG42'00"W 77.68 FT, TH S89DEG16°20”"W 110.00 FT, TO THE POB EXCEPT PART OF THE SE
1/4 OF SEC 4, T30ON R3W, CITY OF GAYLORD, COMM AT THE S 1/4 CORNER OF SEC 4, TH
NOODEG42'00"W 929.51 FT, TH ALG THE N 1/4 LINE OF SEC 4, TH N89DEG16'01°E 322.51 FT
ALG THE S LINE OF SEVENTH ST, TH SOODEGO5'50"W 330.01 FT, TO THE POB, TH
N8IDEG16'01"E 110.02 FT, TH SOODEGQO6’06"W 127.35 FT, TH N76DEG36'23"W 113.03 FT, TH
NOODEGO5'50"E 99.77 FT TO THE POB.

The description above does not form a mathematically closed figure. It is this surveyors
opinion, based on the language in the description, that the error is in the fifth line of the
description where it reads "TH N89DEG16°20”E 110.00 FT". | believe this call is in error
because previously in the description a point is called out that is 100 feet West of the West
line of Court Street and the next call in the description indicates the line is along the West
line of Court Street. | believe the erroneous call should be corrected to say "TH
N89DEG16°20"E 100.00 FT".

The description is in harmony with parcels to the East described in Warranty Deed at Liber
1172, Page 784 and Quit Claim Deed at Liber 1272, Page 160, Otsego County Records.

The description overlaps the lands described in Warranty Deed at Liber 1232, Page 644,
Otsego County Records, by approximately 10 feet. The reason for this overlap and the
ownership of the 10 foot wide parcel of land is unknown to this surveyor at this time.

DRAKFT

rana Land surveying LLC

Professional Surveyor No. 43046

CLIENT:  C2AE

\ LOCATION:
Brand Land Surveying LLC Section 4, T30N, R3W

533 Greenfield Drive City of Gaylord
Gaylord, Michigan 49735 Otsego County
989-732-8077 FLD. BK. 5158 PG. 12
www.brandlandsurveying.com DATE: 4,/26 /2019

SHEET 2 OF 2 FILE NO. 195063

D:\survey_data\SURVEY\T30N-R3W\04195063.dwg



Ronald C Brand
Draft


APPENDIX D

Wade-Trim Certificate of Survey




: CERTIFICATE OF SURVEY

LEGEND:

" 1. ALL DIMENSIONS ARE IN FEET AND DECIMALS THEREOF.
2. e’ = 1/2" BARS WITH IDENTIFICATION CAPS HAVE BEEN SET UNLESS NOTED
OTHERWISE.
3. = DESCRIBED BOUNDARY LINE.
4. ALL BEARINGS ARE RELATIVE AND REFERENCED TO A PREVIOUS UNRECORDED

SURVEY BY CARL ROBINSON, PS, JOB NO. 78162/3.

j CENTER OF SECTION 4, T30N, R3W,

FOUND 1/2"" IRON IN MONUMENT BOX
MDOT TAG PP N48%E, 22.89’

SET TAG PP SO8°%, 94.00

SE COR BLDG 408 N79°W, 43.00'
MDOT TAG PP N28°W, 46.95

-

Z
2619.41"

SEVENTH ST 66’ WIDE (PUBLIC)
P.0.B. PARCEL 3A

N89°16'01 :m:l 432.55

" 331 199.79' 89.72° 110.04' [
! | | EXISTING
_ * _ BUILDING _

100’

10:

SCALE:

_

_

|

NOQ®45'04"" W e _
100.28' ¢ |
|

_

!

_

~

|
_
L PK
_
_
|
_
|
_
_
_
_

\

S89°14'56"'W
3.00'

429.78

SEE SHEET 2 FOR
DETAIL OF
ENCROACHMENTS

SOUTH 1/4 LINE AND THE C/L
COURT ST 66' WIDE (PUBLIC)

SOUTH OTSEGO AVENUE 66' WIDE (PUBLIC)

P.0.8. PARCEL 38

N89°16'50"E
92.46'

NOO°37'33""W 208.11"

NORTH -

N89°16'01"E
110.02

S00°05'50"" W

.
T
|
|
|

NOQ°37"18"W

H PARCEL 3A
77.71

1.00 ACRE

ARCEL 3B
.29 ACRES

o

33

127.35'

S00°06'06"'W

B = FOUND IRON OF RECORD

NOQ®42'00"' W
929.51"

SOUTH 1/4 CORNER SECTION 4, T30N, R3W,
FOUND 1/2" IRON IN MONUMENT BOX

TAG 26466 PP N67°E, 40.09'

TAG 19001 PP S43°E, 85.84'

TAG 26466 PP N36°W, 62.90'

1/2" IRON IN BOX S21°W, 5.47°

BOOK #: PAGE #: SEC. 4 , T30N , R3W

DRAWN BY: JsC |COMPUTED BY: ABC |JOB #: GSUB230-016
CHECKED BY: SmJ |SURVEYED BY: ABC |SHEET: 1 OF 3

FOR:

FESSIOMAL

K WaoeTriv ey T
TOM ZAMOYSKI 271 West McCoy Road, P.O. Box 618

Gaylord, M1 49734

989.732.3584/800.968.4440

FAX: 989.732.6391

www.wadetrim.com Building relationships on a foundation of excellence

AG 9602

© Wade Trim Group, Inc.




_

40'

1" =

SCALE:

BUILDING FOUNDATION IS
0.21" WEST OF THE EAST
LINE OF PARCEL 3A /

ENCROACHMENT DETAIL

~—_T120.23 1 26.78 T

ﬁf&

: CERTIFICATE OF SURVEY

SANITARY CLEAN OUT

\ AC UNIT IS 5  EAST OF

THE EAST LINE OF
PARCEL 3A

BUILDING FOUNDATION IS
ON THE EAST LINE OF
PARCEL 3A

ox\\\\

.
BUILDING FOUNDATION IS
0.15" EAST OF THE EAST
LINE OF PARCEL 3A

\ BUILDING FOUNDATION IS

0.27' EAST OF THE EAST
LINE OF PARCEL 3A

PARCEL 2

CONCRETE DRIVE

44.36'

A~ 44.42’ \4 63.50'

32.20' _

PARCEL 3A

81.62" TO CONCRETE

BUILDING FOUNDATION IS
1.22" EAST OF THE EAST
LINE OF PARCEL 3A

PARCEL 3B

BOOK #: PAGE #:

SEC. 4 T30N , R3W

DRAWN BY: JsCc |COMPUTED BY: ABC [JOB #: GSU6230-016

CHECKED BY: smJ |SURVEYED BY: ABC |SHEET: 2 OF 3

FOR:

TOM ZAMOYSKI

K8 WapETrM

271 West McCoy Road, P.O. Box 618

Gaylord, M1 49734

989.732.3584/800.968.4440

FAX: 989.732.6391

www.wadetrim.com Building relationships on a foundation of excellence

JASCON
CAYERSON

AG 9602

© Wade Trim Group, Inc.



CERTIFICATE OF SURVEY

©

PARCEL 3A

A parcel of land on part of the Southeast 1/4 of Section 4, T30N, R3W, City of
Gaylord, Otsego County, Michigan, being described as: OoBBm:Q:@ at the South
1/4 corner of said Section 4; thence N00°42'00"W, 929.51" along the North—South
1/4 line of said Section 4; thence N89°16'017E, 232.79" along the South line of
Seventh Street to the POINT OF BEGINNING; thence continuing N89°16°017E, 89.72
along said South line; thence SO0°05'50"'W, 429.78": thence N76°36'23"W, 178.86';
thence NOQ°37°18°W, 77.71"; thence N89°16'50"E, 92.46"; thence NO0°37'33"W,
208.11": thence S89°14'56"'W, 3.00"; thence NOO0°45'04"W, 100.28 to the Point of
Beginning, containing 1.00 acre.

PARCEL 3B

A parcel of land on part of the Southeast 1/4 of Section 4, T30N, R3W, City of
Gaylord, Otsego County, Michigan, being described as: Commencing ot the South
1/4 corner of said Section 4; thence NO0°42°00"W, 929.51" along the North—South
1/4 line of said Section 4; thence N89°16'01"E, 322.51" along the South line of
Seventh Street; thence S00°05'50”W, 330.01" to the POINT OF BEGINNING; thence
N89°16’01E, 110.02"; thence S00°06°06"'W, 127.35" thence N76°36'23"W, 113.03;
thence NO0°05'50"E, 99.77° to the Point of Beginning, containing 0.29 acres.

CERTIFICATE OF SURVEY:

| hereby certify to the parties named hereon that we have surveyed and divided
into several parcels, at the direction of said parties, a tract of land (previously
described as):

Land located in the City of Gaylord, Otsego County, Michigan being part of the SE
1/4 of Section 4, T30N, R3W, described as commencing at the South 1/4 corner
of said Section 4 and proceeding NO0°42'00”W 929.45" along the N & S 1/4 line;
and N89°16°20"E, 232.81" along the South line of Seventh Street to the POINT OF
BEGINNING; thence continuing N839°16'20"E, 89.55" along said South line; thence
S00°05°40”"W, 330.00": thence N89°16’20E, 110.00"; thence S00°05°40"'W, 127.43
along the West line of Court Street; thence N76°35'55"W, 291.81"; thence
NOOP42'00""W, 77.68"; thence N89°16'20"'E, 92.46"; thence N0O0°34'48"W, 208.20';
thence S89°15'15"W, 3.00°; thence N0O0%°44'45”W, 100.28" to the Point of
Beginning, containing 1.29 acres.

and that we have found or set, as noted hereon, permanent markers to all
corners and angle points of the boundaries of said parcels; and that the more
particular legal descriptions of said parcels are as designated hereon.

This survey complies with the requirements of P.A. 132 of 1970.

This survey was performed with an unadjusted error of closure of no greater than
a ratio of 1 in 5,000.

kr C . 6-/5-02

Jasgn Caverson, Date
Registration No. #mmwm

BOOK #: PAGE #: SEC. 4 , T3ON , R3W
DRAWN BY: Jsc |COMPUTED BY: ABC |[JOB #: GSUB230-01G s,
CHECKED BY: SMJ |SURVEYED BY: ABC |SHEET: 3  OF 3 ; JASON A

CAVERSON

b
W PROFESSIONAL § 3
SURVEYOR 3

K WapeTrM

48
TOM ZAMOYSKI 271 West McCoy Road, P.O. Box 618 i
Gaylord, Ml 49734 FESS X
989.732.3584/800.968.4440 G ITIAY

FAX: 989.732.6391
www.wadetrim.com Building relationships on a foundation of excellence

AG 9602

© Wode Trim Group, Inc.



COUNTY OF OTSEGO
Administrative Policy Manual

ESTABLISHED 1875 M1 CHIGAN

Policy No Subject Date Issued
500.01 Purchasing 4/13/04
Application Revised
General Fund Functions Business-Type Functions 08/14/12
X General Fund Departments X Delinquent Tax Revolving
X1 46" Trial Court X Commissary Applicable Forms
X] Other Jointly Governed Organizations X Bus System
XI Administrative Services
Special Revenue Functions X Building and Grounds
X] Parks and Recreation
[] Library Component Units
[] Social Welfare (Family Independence Agency) [ ] University Center
[ ] Commission on Aging [] Road Commission
[] Other Special Revenue Funds [] Ambulance
[] Sportsplex
X Building Authority
[] Other:
Contact Department Contact Phone Number Contact Fax Number | Contact E-Mail
Administration 989-731-7520 989-731-7529 rfrisch@otsegocountymi.gov

Summary

The purpose of this policy is to establish procedures for the purchase of all supplies, equipment,
vehicles, and all construction or altering of County facilities for any department of the County of Otsego
in a manner that maximizes the purchasing value of public funds in procurement. This policy includes
capital leases on any such item as listed above. When the procurement involves the expenditure of
federal or state assistance or contract funds, the procurement shall be conducted in accordance with any
mandatory applicable federal or state laws and regulations. Nothing in this policy shall prevent any
public agency from complying with the terms and conditions of any grant, gift or bequest that is
otherwise consistent with law. Professional service contracts and contracts for specific, non-repetitive
services are exempt from the requirements of this Policy with the exception of the requirements
contained in Sections 2.18 and 2.19 of the Policy.

Procedures

1. Definitions
1.1  Capital Outlay Items: Non-expendable items itemized in the County’s capital
improvement budget/plan.

1.2 Competitive Bids: Prices received from vendors on items or services $10,001 or more.
Competitive bids are received as sealed bids only and are opened at advertised public bid
openings. The requirement for sealed competitive bids shall not apply to intergovernmental
contracts, contracts for professional services, contracts for specific, non-repetitive services, or
emergency repairs, or for the reauthorization of contracts, which have been previously approved
by the Otsego County Board of Commissioners.

1.3 Expendable/Recurrent Supplies: Routine supplies needed to carry on the County’s daily
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business (i.e. food, medical supplies, office supplies). Expendable supplies are generally
acquired using preferred vendors.

1.4 Final Approver: Person(s) designated to utilize the electronic purchasing system with the
authority to convert requisitions to purchase orders.

1.5  Formal Bidding: Formal bidding procedure should be used for purchases from $5,001 to
$10,000. It includes solicitation of written bids through the mail, e-mail, and facsimile.

1.6 Informal Bidding: Purchases of $501 to $5000 are subject to informal bidding. Informal
bids (quotes) includes solicitation of written bids and may be solicited by telephone, personal
contact, or in writing.

1.7 Public Bid Opening: A place, date and time established to open competitive bids
received on items and/or services being procured. Adequate public notice of the invitation for
bids shall be given not less than 7 calendar days prior to the date set forth therein for the opening
of bids. Such notice may include publication in a newspaper of general circulation within the
County for a reasonable time prior to the bid opening.

1.8 Request for Proposal (RFP): A document issued by the County Administrator, which
contains specifications and County bidding procedures for procurement of items and/or services.
An RFP is sent out to vendors as a mechanism to solicit for competitive bids.

1.9  Request for Quotation (RFQ): A document (less formal than an RFP) issued by the
County Administrator/Management Team Member, which contains specifications for the
procurement of items and/or services. An RFQ is sent out to vendors as a mechanism to solicit
for competitive quotes.

1.10  Professional Service Contract: A Contract for unique, technical, and/or infrequent
functions performed by an independent contractor qualified by education, experience, and/or
technical ability to provide services. In most cases, these services are of a specific project
nature, and are not a continuing, ongoing responsibility of the institution.

1.11 Service Contract: an agreement whereby a contractor supplies time, effort and/or expertise
instead of a good (tangible product).

2. POLICY: The County utilizes an electronic accounting system with a purchasing module that
includes a requisition and purchase order system. Every purchase on behalf of the County (unless
specifically exempted) shall require a requisition and purchase order. Except as otherwise specified
herein, purchases / contracts will be awarded to a contractor or bidder based on price, record of
performance, availability, dependability and experience. All purchases by contract, or otherwise, as
herein authorized, will be in accordance with such appropriations as have been made by the Board of
Commissioners for the support of the respective departments.
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It shall be unethical for any County employee to participate directly or indirectly in a procurement
contract when (the County employee knows that) the County employee or any member of the County
employee’s immediate family has a financial interest pertaining to the procurement contract.

2.1  Basic Purchases: Items valued at $500 or less are considered basic purchases. There are
not any bidding requirements for these purchases; however, the requisition and purchase order
system must be utilized. Management Team Members or their designee(s) are authorized to draft
requisitions and act as the final approver. The responsible party shall exercise reasonable
scrutiny when expending funds under the $500 threshold.

2.2  Informal Bidding: Purchases of $501 to $5000 are subject to informal bidding.
Individual employees, with approval of the County Administrator, may solicit informal bids as
outlined below. Bids must be written. The County Administrator (their designee when absent)
must act as final approver.

A. Bid Information: To insure fairness in, each vendor solicited should be given the same
information. This information should include:
e Description of items to be purchased
e Special terms and/or specifications
e Desired delivery date

B. Record of Bids: All bids solicited shall be in writing and will be electronically recorded
in the requisition “Post It” note window. Each record should contain:
e Bid Information
e Record of all bids
e Manager’s explanation if lowest priced vendor not selected.

2.3  Formal Bidding: Purchases from $5,001 to $10,000 are subject to the formal bidding
procedure. The respective department shall follow the formal bidding process. The
Management Team Member must approve with the County Administrator or designee
acting as the final approver. It includes solicitation of written quotations/bids through
direct contact, public advertisement or any combination of the same.

A. The solicitation/advertisement must include the following:
e |dentification of item(s) to be bid upon
e Location bids are to be submitted
e Date and time of bid deadline for submission

e Contact for further information
e Statement of County’s rights to reject bids
e Contract compliance terms
e Product specifications
B. Record of Bids: All bids solicited shall be electronically recorded in the
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requisition “Post It” note window. Each record should contain:

e Bid Information

e Record of all bids

e Department Head explanation if lowest priced vendor not selected.

2.4  Competitive Bidding: Purchases with an anticipated obligation of $10,001 or more are
required to have sealed, competitive bidding and comply with Public Act 167 and 168 of
1993. Two (2) competitive bids are required for purchases of $10,001 or more.
Professional  services, contracts for specific, non-repetitive services, and
intergovernmental contracts and emergency repairs, or reauthorization of contracts that
have been previously approved are exempted from this policy. The inability to obtain
two (2) competitive bids, upon due diligence, shall not prevent the County from awarding
the bid. A copy of all bid document material must be provided to the Administration
Department.

A. If a bid document must be prepared ($10,001 or more), it shall include:
Bid Reference Number as assigned by the Administration Department
Bid advertisement

Bid preparation instructions

Proposal

Contract

General conditions

Special conditions

General specifications

Detailed specifications

State or Federal guidelines (if necessary)

The County reserves the right to accept, reject or negotiate any or all bids, to waive or not waive
informalities or irregularities in bids or bidding procedures, to rebid the project/purchase, and to accept
any bid determined by the County to be in the best interest of the County, regardless of price. The
reason for rejection may include past performance issues, and compatibility with existing equipment or
software. Local Vendors, as defined below, are hereby granted a 5% cost variance for low bid
determination.

A “local vendor” is defined as a business that has had a fixed office or distribution point located in and
having a street address within the county for at least six months immediately prior to the issuance of the
request for competitive bids (post office boxes do not qualify as a business address). In addition, the
business must employ at least one full-time or two part-time employees whose primary residence is
located within Otsego County, or if the business has no employees, shall be at least fifty percent owned
by one or more persons whose primary residence(s) is located within Otsego County.

B. All bids shall be opened at the time, date and place specified, and the opening and
inspection of all bids shall be made by the County Administrator. A complete
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2.5

2.6

2.7

2.8

2.9

summary of the bids, including the bidding firm’s name, cost, qualifying data, and
any other relevant information, shall be kept on file. Final approval, acceptance
and selection of bids that are low bid and meet specifications shall be
recommended by the County Administrator to the Board of Commissioners.

Expendable Supplies: For each expendable category of purchases, the County
Administrator, with the assistance of the respective department staff (i.e. maintenance/jail
food staff), will compile and maintain a list of preferred suppliers. Such lists will be
reviewed and updated periodically. Typically one — three vendors will be listed to provide
comparison pricing and selection options.

Open Purchase Orders: Open Purchase Orders shall be utilized for vendors that provide
routine repetitive services. Open Purchase Orders may be opened and closed within any
calendar month. Examples of authorized open purchase orders include: oil changes, car
wash and other similar services.

Emergency Purchase Orders: In case of emergency needs, appropriate departments
(maintenance, sheriff) are authorized to make emergency procurements of supplies, services
or construction items when there exists a threat to public health, welfare or safety. Electronic
access shall be provided to authorize the issuance of emergency purchase orders. Emergency
procurements shall be made with such competition as is practicable under the circumstances
and the cost shall not exceed $5,000. An emergency purchase of up to $10,000 may be made
by the County Administrator without prior approval by the chair or vice-chair of the Board of
Commissioners. The very nature of emergency expenditures may necessitate a significant
financial decision without prior approval. All emergency expenditures in excess of $10,000
shall be reported to the Board of Commissioners, in writing, within three business days.

In the case of emergency repairs where delays may cause further damage to county property,
the County Administrator is authorized to spend up to $10,000 without prior approval by the
chair or Vice-Chair. Emergency repairs in excess of $10,000 may be made by the County
Administrator with advanced authorization from the chair or vice-chair.

Cooperative Government Contracts: Bidding requirements shall be waived if the County
is able to secure favorable prices on purchases by joining with other local governments,
or participating with the State of Michigan or the Federal Government in purchasing.
The County Administrator is authorized to enter into the necessary agreements or
contracts on behalf of the County.

Exempted Purchases: Exempted purchases include maintenance agreement billings,
utility billings, contracted service invoices, insurance payments, and other like services as
noted in the Otsego County Payables Policy. The appropriate account number and
signature of a Management Team member is required for exempted purchases, and shall
appear across the invoice.
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2.10

211

2.12

2.13

2.14

2.15

2.16

2.17

Payment Procedure: The respective Management Team member will be responsible for
inspection of all orders, upon receipt of the order and prior to the acceptance of the
delivery. Upon acceptance of items, verification that the packing slip matches the
purchase order must accompany the invoice in order to obtain payment. Whenever a
department rejects any orders, the County Administrator shall be notified immediately
and given the reason for the rejection.

Capital Leases: The process for bidding capital leases shall be similar to other purchases.
Should the price of the purchase not be reasonably known prior to engaging the bidding
process, the Formal Bidding Process shall be used.

Bid Specification Changes: All changes in bid specifications shall be reported to all
known potential bidders. Such notification shall provide appropriate time for all such
potential bidders to have adequate time to make adjustments to their bids.

Demo Models: Bidding requirements shall be waived if the County is able to secure
favorable prices on purchases by purchasing a demonstration model.

Rebidding: Should it become necessary to rebid a project/purchase, the County
Administrator may waive the newspaper posting requirement for Competitive Bids, with
notification being given to the Budget & Finance Committee members.

Amending contracts on projects requiring bids: The County Administrator may approve
minor amendments to capital project contracts up to an amount of $5,000, not to exceed
more than 10% of the original contract amount. The County Administrator may
approve minor amendments to capital project contracts up to an amount of $10,000, not
to exceed 10% of the original contract amount, with pre-notification to the Budget &
Finance Committee. Any contract amendment beyond the limits specified above requires
approval by the Board of Commissioners.

Bond Requirements: Bid bonds are required for construction or repair projects in the
amount of $100,000 or more. Bid bonds and performance bonds are required for
construction or repair projects in the amount of $250,000 or more. Bid bonds shall be in
the amount of 10% of the total contract price. Performance bonds will be in the amount
of 100% of the total contract price. Bond requirements cannot be waived.

Lien Waivers: For construction or repair projects in the amount of $50,000 or more, the
contractor is required to provide partial lien waivers, verifying all subcontractors and
suppliers have been paid for their work to date, for payment requests beyond 25% of the
total contract price. The final 10% of the contract price can be paid prior to receipt of lien
waivers. The contractor will provide final lien waivers within 30 days of contract
completion. In the event that a contractor does not provide the required lien waivers, the
contract will not be eligible for future County projects without the consent of the County
Infrastructure Committee.
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2.18 Insurance Requirements: All contractors and/or vendors are required to maintain the
following Insurance:

A. Workers Compensation and Employers’ Liability, Michigan Statutory Limits of
Liability.

B. Commercial General Liability Insurance

C. Motor Vehicle Liability Coverage, and Michigan No-Fault Coverages including all
owned, non-owned, and hired vehicles.

D. Otsego County will be named as Additional Insured on all insurance coverage, with
the exception of Workers Compensation and Employers’ Liability insurance.

Limits of Liability for General Liability, and Vehicle Liability shall be within the
following guidelines based on contract amount:

e Projects up to $750,000: Minimum of $1,000,000 per occurrence and aggregate.

e Projects $750,001 to $1,750,000: Minimum of $2,000,000 per occurrence and
aggregate.

e Projects $1,750,001 to $2,750,000: Minimum of $3,000,000 per occurrence and
aggregate.

e The required amounts continue to escalate by adding $1,000,000 to the beginning
and ending project range and to the minimum insurance requirement.

e A Waiver of Subrogation is required on the certificate of liability insurance.

e The certificate of liability insurance is required to have a 30-day notice of
cancellation.

2.19 Professional Services Contracts Requirements: Professional Liability Coverage
(Errors and Omissions) is required for all contracts for professional services such as
architect, engineer, design firm or similar professions, and the medical professions, etc.

e In the event that services delivered either directly or indirectly involve or require
professional services (e.g. architectural, engineering, medical), Professional
Liability Coverage (Errors and Omissions) insurance coverage must be provided
with a limit of liability of not less than $1,000,000 per occurrence and aggregate
generally, and must further be in an amount to be equal to or greater than the total
project cost.

e A Waiver of Subrogation is required on the certificate of liability insurance.
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e The certificate of liability insurance is required to have a 30-day notice of
cancellation.

2.20 Other Contractor Insurance Requirements: For projects of over $250,000, all vendor
insurance must be obtained through an insurance company that has a financial strength
rating of A or better by a reputable insurance rating company such as A.M. Best.

2.21 Purchases on Behalf of Other Agencies: For purchases made by Otsego County while
acting as a grant fiduciary on behalf of other agencies, Otsego County will allow
Preferred Vendors at the written request of an authorized representative from the
requesting agency.

2.22  Nepotism: A County employee or grant administrator may not hire a person related to
him/her to do contractual work until approved by the County Administrator for
compliance with the spirit of the County’s Purchasing Policy and Nepotism Policy.
For the purposes of this policy, “related” shall cover the following relationships:

1. Parent (natural, step, or in-law)

2. Child (natural or step)

3. Brother/sister (natural, step, or in-law)
4. Spouse

5. Grandparent

6.

Legal Guardian

The County of Otsego will accept delivery of and authorize payment of only those services,
supplies, merchandise or articles authorized for purchase, and acceptable under terms of the
purchase agreement, in accordance with the procedures stated herein.

Payment for any services, supplies, merchandise or articles not authorized for purchase by the
County Administrator and/or the Otsego County Board of Commissioners in accordance with the
policies and procedures stated herein becomes the responsibility of the person or persons
requesting such service, supplies, merchandise or article and the County may deny payment of
the claim.

Any service being performed for the County that has not been authorized in accordance with the
policies and procedures stated herein, shall be immediately discontinued and the original
conditions restored at the expense of the person or persons requesting such service.

Payment in full for any service, supplies, merchandise or articles not acceptable for delivery or
the use required, as put forth in the bid specifications or purchase agreement for such service,
supplies, merchandise or articles, will be held in abeyance until such time as a replacement or
replacements meeting the specifications put forth in the purchase agreement and acceptable for
the use required are received.
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TABLE 1
Dollar Amount Bidding Requirement Final Approval
$0 - $500 None Management Team Member or
Designee
$501 - $5,000 Informal Bid County Administrator
$5,001 - $10,000 Formal or Competitive County Administrator
Quote
$10,001 or more Competitive Bids (2) Board of Commissioners

Approvals (name and department)

Board of Commissioners April 13, 2004
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	033000 fl - cast-in-place concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.

	1.5 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 2T40 deg F6T2T6T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by 2TACI 3016T2T6T.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. 2TACI 3016T2T6T.
	2. 2TACI 1176T2T6T.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.



	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, 2TGrade 606T2T6T, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A 775/A 775M.
	C. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I, gray.
	2. Fly Ash: ASTM C 618, Class F.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

	C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 1N coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  2T3/4 inch6T2T6T nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Lightweight Aggregate: ASTM C 330/C 330M, 2T1/2-inch6T2T6T nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C 260/C 260M.

	2.5 FLOOR AND SLAB TREATMENTS
	A. Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, moisture...
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAnti-Hydro International, Inc5T.
	b. 5TDayton Superior5T.
	c. 5TL&M Construction Chemicals, Inc5T.
	d. 5TLambert Corporation5T.
	e. 5TMetalcrete Industries5T.



	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to 2TACI 3016T2T6T, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of 2TACI 1176T2T6T.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 2T1/8 inch6T2T6T for smooth-formed finished surfaces.
	2. Class B, 2T1/4 inch6T2T6T for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 VAPOR-RETARDER INSTALLATION
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 2T6 inches6T2T6T and seal with manufacturer's recommended tape.

	B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.

	3.3 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.


	3.4 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...

	3.5 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2T2 inches6T2T6T deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.6 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a 2TNo. 166T2T6T sieve, using only enough water for handling and placing.
	C. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.



	230519 fl - meters and gages for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers.
	2. Thermowells.
	3. Dial-type pressure gages.
	4. Test plugs.
	5. .

	B. Related Requirements:
	1. Section 231123 "Facility Natural-Gas Piping".


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TFlo Fab Inc5T.
	b. 5TWATTS5T.
	c. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.200.
	3. Case:  Plastic; 2T6-inch6T2T6T nominal size.
	4. Case Form:  Straight unless otherwise indicated.
	5. Tube: Glass with magnifying lens and blue organic liquid.
	6. Tube Background: Nonreflective with permanently etched scale markings graduated in 2Tdeg F6T2T6T.
	7. Window: Glass or plastic.
	8. Stem: Aluminum or brass and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	9. Connector: 2T3/4 inch6T2T6T, with ASME B1.1 screw threads.
	10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.2 DIAL-TYPE PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAshcroft Inc5T.
	b. 5TFlo Fab Inc5T.
	c. 5TMiljoco Corporation5T.
	d. 5TWATTS5T.
	e. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.100.
	3. Case:  Liquid-filled Sealed type(s); cast aluminum or drawn steel; 2T6-inch6T2T6T nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in 2Tpsi6T2T6T.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Metal.
	11. Accuracy:  Grade C, plus or minus 3 percent of middle half of scale range.


	2.3 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Valves:  Brass or stainless-steel needle, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads.

	2.4 TEST PLUGS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TFlow Design, Inc5T.
	2. 5TMiljoco Corporation5T.
	3. 5TPeterson Equipment Co., Inc5T.
	4. 5TWATTS5T.
	5. 5TWeiss Instruments, Inc5T.

	B. Description: Test-station fitting made for insertion in piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  2TNPS 1/46T2T6T or 2TNPS 1/26T2T6T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  2T200 psig at 200 deg F6T2T6T.
	F. Core Inserts:  EPDM self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	H. Install test plugs in piping tees.
	I. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic boiler.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow space for service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic boiler shall be  the following:
	1.  Industrial-style, liquid-in-glass type.

	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 250 deg F6T2T6T.

	3.6 PRESSURE-GAGE SCHEDULE
	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 160 psi6T2T6T.



	230523.12 fl - ball valves for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Steel ball valves.


	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. SWP: Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and weld ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. Iron Ball Valves, Class 125:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAmerican Valve, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TWATTS5T.

	2. Description:
	a. Standard: MSS SP-72.
	b. CWP Rating: 2T200 psig6T2T6T.
	c. Body Design: Split body.
	d. Body Material: ASTM A 126, gray iron.
	e. Ends: Flanged.
	f. Seats: PTFE.
	g. Stem: Stainless steel.
	h. Ball: Stainless steel.
	i. Port: Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Steel Piping, 2TNPS 26T2T6T and Smaller: Threaded ends.
	2. For Steel Piping, 2TNPS 2-1/2 to NPS 46T2T6T: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Steel Piping, 2TNPS 56T2T6T and Larger: Flanged ends.


	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe 2TNPS 26T2T6T and Smaller:  bronze ball valves, two piece with bronze trim, and full port.
	1. Valves may be provided with solder-joint ends instead of threaded ends.

	B. Pipe 2TNPS 2-1/26T2T6T and Larger:
	1. Iron ball valves, Class 125.
	a. Iron Valves, 2TNPS 2-1/2 to NPS 46T2T6T: May be provided with threaded ends instead of flanged ends.

	2. Steel ball valves, Class 150.




	230529 fl - hangers and supports for hvac piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Thermal-hanger shield inserts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.


	2.3 THERMAL-HANGER SHIELD INSERTS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TCarpenter & Paterson, Inc5T.
	2. 5TERICO International Corporation5T.
	3. 5TNational Pipe Hanger Corporation5T.
	4. 5TPipe Shields Inc5T.
	5. 5TRilco Manufacturing Co., Inc5T.

	B. Insulation-Insert Material for Hot Piping:  Water-repellent-treated, ASTM C 533, Type I calcium silicate with 2T100-psi6T2T6T ASTM C 552, Type II cellular glass with 2T100-psi6T2T6T or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 2T125-psi6T2...
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2T2 inches6T2T6T beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TB-line, an Eaton business5T.
	b. 5THilti, Inc5T.

	2. Indoor Applications:  Zinc-coatedsteel.


	2.5 MATERIALS
	A. Carbon Steel: ASTM A 1011/A 1011M.
	B. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods.
	D. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 2T5000-psi6T2T6T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Install lateral bracing with pipe hangers and supports to prevent swaying.
	E. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, 2TNPS 2-1/26T2T6T and larger and at changes in direction of piping. In...
	F. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	G. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	H. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe 2TNPS 46T2T6T and larger if pipe is installed on rollers.

	3. Shield Dimensions for Pipe: Not less than the following:
	a. 2TNPS 1/4 to NPS 3-1/26T2T6T: 2T12 inches6T2T6T long and 2T0.048 inch6T2T6T thick.
	b. 2TNPS 46T2T6T: 2T12 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	c. 2TNPS 5 and NPS 66T2T6T: 2T18 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	d. .

	4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.3 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 2T1-1/2 inches6T2T6T.

	3.4 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	E. Use thermal-hanger shield inserts for insulated piping and tubing.
	F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes 2TNPS 1/2 to NPS 306T2T6T.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 2T1050 deg F6T2T6T, pipes 2TNPS 4 to NPS 246T2T6T, requiring up to 2T4 inches6T2T6T of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 2TNPS 3/4 to NPS 366T2T6T, requiring clamp flexibility and up to 2T4 inches6T2T6T of insulation.
	4. Pipe Hangers (MSS Type 5): For suspension of pipes 2TNPS 1/2 to NPS 46T2T6T, to allow off-center closure for hanger installation before pipe erection.
	5. U-Bolts (MSS Type 24): For support of heavy pipes 2TNPS 1/2 to NPS 306T2T6T.
	6. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	7. Single-Pipe Rolls (MSS Type 41): For suspension of pipes 2TNPS 1 to NPS 306T2T6T, from two rods if longitudinal movement caused by expansion and contraction might occur.
	8. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes 2TNPS 2-1/2 to NPS 246T2T6T, from single rod if horizontal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes 2TNPS 2 to NPS 426T2T6T if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is unnecessary.

	G. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 2TNPS 3/4 to NPS 246T2T6T.

	H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Clevises (MSS Type 14): For 2T120 to 450 deg F6T2T6T piping installations.
	2. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	3. Steel Weldless Eye Nuts (MSS Type 17): For 2T120 to 450 deg F6T2T6T piping installations.

	I. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.

	J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	K. Use or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 fl - identification for hvac piping and equipment
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	B. Plastic Labels for Equipment:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TBrady Corporation5T.
	b. 5TCarlton Industries, LP5T.
	c. 5TChampion America5T.
	d. 5TCraftmark Pipe Markers5T.
	e. 5TMarking Services, Inc5T.
	f. 5TSeton Identification Products5T.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	3. Letter Color: White
	4. Background Color:  Black
	5. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	7. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	8. Fasteners: Stainless-steel rivets or self-tapping screws
	9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content: Include equipment's Drawing designation or unique equipment number,
	2.2 WARNING SIGNS AND LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,  2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  Red
	D. Background Color:  White
	E. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	G. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	H. Fasteners: Stainless-steel rivets or self-tapping screws.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 2T1/2 inch2T for viewing distances up to 2T72 inches2T and proportionately larger lettering for greater viewing distances.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."
	B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 2T50 feet2T along each run. Reduce intervals to 2T25 feet2Tin areas of congested piping and equipment.

	C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	D. Pipe Label Color Schedule:
	1. Heating Water Piping: White letters on a safety-green background
	2. Natural Gas Piping: Black letters on a safety-yellow background


	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 fl - testing, adjusting, and balancing for hvac
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.
	b. Variable-flow hydronic systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Boilers.

	3. Testing, adjusting, and balancing existing systems and equipment.
	4. Control system verification.


	1.3 DEFINITIONS
	A. NEBB: National Environmental Balancing Bureau.
	B. TAB: Testing, adjusting, and balancing.
	C. TABB: Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	E. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Certified TAB reports.

	1.5 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

	B. TAB Specialists Qualifications: Certified by NEBB or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB as a TAB technician.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	D. Examine system pumps to ensure absence of entrained air in the suction piping.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with equipment installed.
	c. Systems are flushed, filled, and air purged.
	d. Control valves are functioning per the sequence of operation.
	e. Shutoff and balance valves have been verified to be 100 percent open.
	f. Pumps are started and proper rotation is verified.
	g. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	h. Variable-frequency controllers' startup is complete and safeties are verified.
	i. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.4 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.5 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals, and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	1. Verify that the differential-pressure sensor is located as indicated.
	2. Determine whether there is diversity in the system.

	C. For systems with no diversity:
	1. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	2. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	4. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	5. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	6. Prior to verifying final system conditions, determine the system differential-pressure set point.
	7. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Rec...
	8. Mark final settings and verify that all memory stops have been set.
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	10. Verify that memory stops have been set.

	D. For systems with diversity:
	1. Determine diversity factor.
	2. Simulate system diversity by closing required number of control valves, as approved by the design engineer.
	3. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	4. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	5. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	6. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure, and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	7. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	8. Open control valves that were shut. Close a sufficient number of control valves that were previously open to maintain diversity, and balance terminals that were just opened.
	9. Prior to verifying final system conditions, determine system differential-pressure set point.
	10. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Re...
	11. Mark final settings and verify that memory stops have been set.
	12. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	13. Verify that memory stops have been set.


	3.6 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
	A. Balance the primary circuit flow first.
	B. Balance the secondary circuits after the primary circuits are complete.
	C. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	D. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	E. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	F. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	G. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	H. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	I. Verify that memory stops have been set.

	3.7 PROCEDURES FOR BOILERS
	A. Hydronic Boilers:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Record relief valve pressure setting.


	3.8 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Confirm that the sequences of operation are in compliance with Contract Documents.
	2. Verify that controllers are calibrated and function as intended.
	3. Verify that controller set points are as indicated.
	4. Verify the operation of lockout or interlock systems.
	5. Verify the operation of valve and damper actuators.
	6. Verify that controlled devices are properly installed and connected to correct controller.
	7. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	8. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to Verify the following:
	1. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.10 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Heating-Water Flow Rate:  Plus or minus 10 percent
	2. >.

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.11 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Manufacturers' test data.
	2. Field test reports prepared by system and equipment installers.
	3. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in 2TBtu/h2T.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in 2Tinches2T, and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in 2Tinches2T.

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 2Tcfm2T.
	b. Entering-air temperature in 2Tdeg F2T.
	c. Leaving-air temperature in 2Tdeg F2T.
	d. Air temperature differential in 2Tdeg F2T.
	e. Entering-air static pressure in 2Tinches wg2T.
	f. Leaving-air static pressure in 2Tinches wg2T.
	g. Air static-pressure differential in 2Tinches wg2T.
	h. Low-fire fuel input in 2TBtu/h2T.
	i. High-fire fuel input in 2TBtu/h2T.
	j. Manifold pressure in 2Tpsig2T.
	k. High-temperature-limit setting in 2Tdeg F2T.
	l. Operating set point in 2TBtu/h2T.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in 2TBtu/h2T.


	F. Prepare test and inspection reports.



	230719 fl - hvac piping insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following HVAC piping systems:
	1. Heating hot-water piping, indoors.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...

	1.6 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	1. Preformed Pipe Sections: Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C 533, Type I.
	2. Prefabricated Fitting Covers: Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	G. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	1. Block Insulation: ASTM C 552, Type I.
	2. Board Insulation: ASTM C 552, Type IV.
	3. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
	4. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, Type II, Class 2.
	5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

	H. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	I. Mineral-Fiber, Preformed Pipe Insulation:

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature range of 2T50 to 800 deg F6T2T6T.
	C. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of 2Tminus 100 to plus 200 deg F6T2T6T.
	D. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	E. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	F. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.4 SEALANTS
	A. Cellular-Glass, Phenolic, and Polyisocyanurate Joint Sealants:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 2T3-inch-6T2T6T wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 2T4 inches6T2T6T o.c.
	3. Overlap jacket longitudinal seams at least 2T1-1/2 inches6T2T6T. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2T4 inches6T2...
	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 2T4 inches6T2T6T beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.3 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.4 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.

	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 2T200 Deg F6T2T6T and Below:
	1. 2TNPS 126T2T6T and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  2T1-1/2 inches6T2T6T thick.
	b. Mineral-Fiber, Preformed Pipe, Type I:  2T1 inch6T2T6T thick.





	231123 fl - facility natural-gas piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping and tubing joining materials.
	3. Manual gas shutoff valves.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attac...
	1. Detail mounting, supports, and valve arrangements for pressure regulator assembly.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For pressure regulators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.7 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-gas...
	1. Notify Owner no fewer than three days in advance of proposed interruption of natural-gas service.
	2. Do not proceed with interruption of natural-gas service without Owner's written permission.


	1.8 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group: 1.1.
	b. End Connections: Threaded or butt welding to match pipe.
	c. Lapped Face: Not permitted underground.
	d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.



	2.2 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.3 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, 2TNPS 26T2T6T and Smaller: Comply with ASME B16.33.
	1. CWP Rating 2T125 psig
	2. Threaded Ends: Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
	4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 2T1 inch6T2T6T and smaller.
	6. Service Mark: Valves 2T1-1/4 inches6T2T6T to 2TNPS 26T2T6T shall have initials "WOG" permanently marked on valve body.

	B. General Requirements for Metallic Valves, 2TNPS 2-1/26T2T6T and Larger: Comply with ASME B16.38.
	1. CWP Rating:  2T125 psig
	2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	b. 5TBrassCraft Manufacturing Co.; a Masco company5T.
	c. 5TLyall, R. W. & Company, Inc5T.

	2. Body: Bronze, complying with ASTM B 584.
	3. Ball: Chrome-plated bronze.
	4. Stem: Bronze; blowout proof.
	5. Seats: Reinforced TFE; blowout proof.
	6. Packing: Threaded-body packnut design with adjustable-stem packing.
	7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating: 2T600 psig6T2T6T.
	9. Listing: Valves 2TNPS 16T2T6T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.


	2.4 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 2T6 inches6T2T6T wide and 2T4 mils6T2T6T thick, continuously inscribed with a description of util...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and                                                                                                                                                                                                     ...
	C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 INDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Locate valves for easy access.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Verify final equipment locations for roughing-in.
	I. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	J. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 2T3 inches6T2T6T long and same size as connected pipe. Install with space below bottom of ...

	K. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	L. Connect branch piping from top or side of horizontal piping.
	M. Install unions in pipes 2TNPS 26T2T6T and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	N. Do not use natural-gas piping as grounding electrode.

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. Install gasket concentrically positioned.
	F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 16T2T6T and Smaller: Maximum span, 2T96 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	2. 2TNPS 1-1/46T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	3. 2TNPS 1-1/2 and NPS 26T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	4. 2TNPS 2-1/2 to NPS 3-1/26T2T6T: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T1/2 inch6T2T6T.
	5. 2TNPS 46T2T6T and Larger: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T5/8 inch6T2T6T.


	3.7 CONNECTIONS
	A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 2T72 inches6T2T6T of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.8 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.

	3.9 PAINTING
	A. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior latex matching topcoat.
	c. Topcoat: Interior latex  flat
	d. Color: Yellow


	B. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.10 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base
	1. Construct concrete bases of dimensions indicated, but not less than 2T4 inches6T2T6T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 2T18-inch6T2T6Tcenters around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Use 2T3000-psig6T2T6T28-day, compressive-strength concrete and reinforcement.


	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 2T0.5 PSIG
	A. Aboveground, distribution piping shall be  one of  the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.13 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 2T0.5 PSIG6T2T6T AND LESS THAN 2T5 PSIG
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with steel welding fittings and welded joints.


	3.14 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes 2TNPS 26T2T6T and smaller at service meter shall be one of  the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes 2TNPS 2-1/26T2T6T and larger at service meter shall be one of the following:
	1. Two-piece, full port, bronze ball valves with bronze trim.




	232113 fl - hydronic piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Steel pipe and fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.


	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping:  2T100 psig6T2T 6Tat 2T200 deg F
	2. Blowdown-Drain Piping:  2T180 deg F
	3. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Grooved Mechanical-Joint Fittings and Couplings:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TGrinnell Mechanical Products5T.
	b. 5TVictaulic Company5T.

	2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground,  2TNPS 26T2T6Tand smaller shall be any of the following:
	1.   Schedule 40 Grade B steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded joints.

	B. Hot-water heating piping, aboveground,  2TNPS 2-1/26T2T6T and larger  range>, shall be  any of the following:
	1.   Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.

	C. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	D. Air-Vent Piping:
	1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to piping manufacturer's written instructions.
	2. Outlet: 2TType K6T2T6T, annealed-temper copper tubing with soldered or flared joints.

	E. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems according...

	3.2 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	C. Install piping to permit valve servicing.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	J. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	K. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.

	3.3 HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 2T20 feet6T2T6T long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 2T20 feet6T2T6T or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 2T20 feet6T2T6T or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
	6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.

	C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 3/46T2T6T: Maximum span, 2T7 feet6T2T6T.
	2. 2TNPS 16T2T6T: Maximum span, 2T7 feet6T2T6T.
	3. 2TNPS 1-1/26T2T6T: Maximum span, 2T9 feet6T2T6T.
	4. 2TNPS 26T2T6T: Maximum span, 2T10 feet6T2T6T.
	5. 2TNPS 2-1/26T2T6T: Maximum span, 2T11 feet6T2T6T.
	6. 2TNPS 36T2T6T and Larger: Maximum span, 2T12 feet6T2T6T.

	D. Support vertical runs at roof, at each floor, and at 2T10-foot6T2T6T intervals between floors.

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	F. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...

	3.5 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.

	3.6 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.




	232116 fl - hydronic piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Air-control devices.

	B. Related Requirements:
	1. Section 230523.12 "Ball Valves for HVAC Piping" for specification and installation requirements for ball valves common to most piping systems.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product:
	1. Include construction details and material descriptions for hydronic piping specialties.
	2. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.


	PART 2 -  PRODUCTS
	2.1 AIR-CONTROL DEVICES
	A. Manual Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TArmstrong Pumps, Inc5T.
	d. 5TBell & Gossett; a Xylem brand5T.
	e. 5THays Fluid Controls5T.
	f. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze.
	3. Internal Parts: Nonferrous.
	4. Operator: Screwdriver or thumbscrew.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/86T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T225 deg F6T2T6T.

	B. Automatic Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TArmstrong Pumps, Inc5T.
	c. 5TBell & Gossett; a Xylem brand5T.
	d. 5TSpirotherm, Inc5T.
	e. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze or cast iron.
	3. Internal Parts: Nonferrous.
	4. Operator: Noncorrosive metal float.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/46T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T240 deg F6T2T6T.


	2.2 CONNECTORS
	A. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections: Threaded or flanged to match equipment connected.
	3. Performance: Capable of 2T3/4-inch6T2T6T misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.

	B. Spherical, Rubber, Flexible Connectors:
	1. Body: Fiber-reinforced rubber body.
	2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
	3. Performance: Capable of misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicate...

	3.2 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.



	235223 fl - cast-iron boilers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-iron boilers, trim, and accessories for generating hot water.

	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For boilers, boiler trim, and accessories.
	1. Include plans, elevations, sections, and attachment details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For boilers, components, and accessories to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace controls and heat exchangers of boilers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Controls: One year from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers:   10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and Pressure Vessel Code.
	C. Mounting Frame: Steel rails used to mount assembled boiler package on concrete base.

	2.2 MANUFACTURERS
	A. 5TManufacturers:5T Basis of design: Weil-McLain. Subject to compliance with requirements, voluntary alternates are:
	1. 5TBurnham Hydronics5T.
	2. 5TViessmann Manufacturing Co. (US) Inc5T.


	2.3 MANUFACTURED UNITS
	A. Description: Factory fabricated and assembled.
	1. Cast-iron sections shall be sealed pressure tight and held together with tie rods set on an insulated steel base, including insulated jacket and flue-gas vent connection.

	B. Cast-Iron Section Design:
	1. Number of Passes:  Single or Multiple.
	2. Sectional Joints: High-temperature sealant to seal flue-gas passages not in contact with heating medium, fiber roping, and held together with tie rods.
	3. Drain and blowdown tappings.
	4. Return injection tube to equalize water flow to all sections.
	5. Crown inspection tappings with brass plugs.
	6. Cast in air elimination.

	C. Combustion Chamber: Equipped with ceramic-fiber target wall insulation and flame observation ports, front and back.
	D. Casing:
	1. Jacket:  Sheet metal, with snap-in or interlocking closures and powder-coated protective finish.
	2. Insulation: Minimum 2T1-inch-6T2T6T thick, mineral-fiber insulation surrounding the heat exchanger.
	3. Draft Hood: Flue canopy and rear flue connection shall be constructed of aluminized or stainless steel containing adjustable outlet damper assembly.
	4. Control Cabinet: Sheet metal casing shall cover all controls, gas train, and burner.


	2.4 ATMOSPHERIC-GAS BURNER
	A. Burner Tubes and Orifices:  Stainless steel or Cast iron, for natural gas.
	B. Gas Train: Control devices and low-high-low control sequence shall comply with requirements in ASME CSD-1.
	C. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	D. Burner Tubes and Orifices:  Stainless steel Cast iron, for natural gas.
	E. Gas Train: Combination gas valve with manual shutoff, pressure regulator, and pilot adjustment.
	F. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	G. Burner: Welded construction with multivane, stainless-steel, flame-retention diffuser for natural gas.
	H. Blower: Forward-curved centrifugal fan integral to burner, directly driven by motor, with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

	2.5 TRIM FOR HOT-WATER BOILERS
	A. Include devices sized to comply with ASME B31.9.
	B. Combination high and operating temperature limit control with adjustable differential. Max temp 240F.
	C. Aquastat Controllers: Operating, firing rate, and high limit.
	D. Safety Relief Valve: ASME rated. Verify existing system pressure prior to utilizing standard 30 psig relief valve. Provide relief valve with setting above normal operating system pressure.
	E. Pressure and Temperature Gage: Minimum 2T3-1/2-inch-6T2T6T diameter, combination water-pressure and -temperature gage. Gages shall have operating-pressure and -temperature ranges, so normal operating range is about 50 percent of full range.
	F. Boiler Air Vent:  Automatic.
	G. Transformer for controls.
	H. Drain Valve: Minimum 2TNPS 3/46T2T6T hose-end gate valve.
	I. Electronic low water cut off with manual reset.

	2.6 CONTROLS
	A. Boiler operating controls shall include the following devices and features:
	1. Control transformer.
	2. Pilot proving with manual reset upon two failures.
	3. Main flame control.
	4. Intermittent electronic pilot ignition with proven low fire start and high fire run modes.
	5. Set-Point Adjust: Set points shall be adjustable.
	6. Sequence of Operation: Electric, factory-fabricated and field-installed panel to control burner firing rate to reset supply-water temperature inversely with outside-air temperature. At 2T0 deg F6T2T6T outside-air temperature, set supply-water tempe...
	a. Include automatic, alternating-firing sequence for multiple boilers to provide equal runtime for boilers.


	B. Safety Controls: To maintain safe operating conditions, burner safety controls limit burner operation.
	1. High Cutoff:  Manual reset stops burner if operating conditions rise above maximum boiler design temperature.
	2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water. Cutoff switch shall be manual-reset type.
	3. Fifteen second flame response timing with five minute lockout if pilot flame not proven.
	4. Blocked Vent Safety Switch: Manual-reset switch factory mounted on draft diverter.
	5. Flame failure alarm panel that indicates Call for Heat, Pilot Proven, Main Flame Proven, and Flame Failure with audible alarm.
	6. Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm for above conditions.


	2.7 ELECTRICAL POWER
	A. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical Sections.
	B. Single-Point Field Power Connection: Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler.
	1. House in NEMA 250, Type 1 enclosure.
	2. Wiring shall be numbered and color coded to match wiring diagram.
	3. Install factory wiring outside of an enclosure in a metal raceway.
	4. Field power interface shall be to fused disconnect switch.
	5. Provide branch power circuit to each motor and to controls with disconnect switch or circuit breaker.
	6. Provide each motor with overcurrent protection.


	2.8 CAPACITIES AND CHARACTERISTICS
	A. Hot-Water Heating:
	1. Refer to drawings.

	B. Minimum Combustion Efficiency: 85 percent.

	2.9 SOURCE QUALITY CONTROL
	A. Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME Boiler and Pressure Vessel Code.
	B. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform hydrostatic test.
	C. Allow Owner access to source quality-control testing of boilers. Notify Architect 14 days in advance of testing.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical connections to verify actual locations, sizes, and other conditions affecting performance of the Work.
	1. Final boiler locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.

	B. Examine mechanical spaces for suitable conditions where boilers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BOILER INSTALLATION
	A. Equipment Mounting:
	1. Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

	B. Install gas-fired boilers according to NFPA 54.
	C. Assemble boiler sections in sequence and seal between each section.
	D. Assemble and install boiler trim.
	E. Install electrical devices furnished with boiler but not specified to be factory mounted.
	F. Install control wiring to field-mounted electrical devices.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Section 232113 "Hydronic Piping" Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to boiler to allow service and maintenance.
	C. Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of gas-train connection. Provide a reducer if required.
	D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each connection.
	E. Install piping from safety relief valves to nearest floor drain.
	F. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.
	3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency.
	b. Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level, and water temperature.
	c. Set field-adjustable switches and circuit-breaker trip ranges as indicated.


	C. Remove and replace malfunctioning units and retest as specified above.
	D. Boiler will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain boilers.
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	033000 fl - cast-in-place concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.

	1.5 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 2T40 deg F6T2T6T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by 2TACI 3016T2T6T.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. 2TACI 3016T2T6T.
	2. 2TACI 1176T2T6T.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.



	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, 2TGrade 606T2T6T, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A 775/A 775M.
	C. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I, gray.
	2. Fly Ash: ASTM C 618, Class F.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

	C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 1N coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  2T3/4 inch6T2T6T nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Lightweight Aggregate: ASTM C 330/C 330M, 2T1/2-inch6T2T6T nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C 260/C 260M.

	2.5 FLOOR AND SLAB TREATMENTS
	A. Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, moisture...
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAnti-Hydro International, Inc5T.
	b. 5TDayton Superior5T.
	c. 5TL&M Construction Chemicals, Inc5T.
	d. 5TLambert Corporation5T.
	e. 5TMetalcrete Industries5T.



	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to 2TACI 3016T2T6T, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of 2TACI 1176T2T6T.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 2T1/8 inch6T2T6T for smooth-formed finished surfaces.
	2. Class B, 2T1/4 inch6T2T6T for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 VAPOR-RETARDER INSTALLATION
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 2T6 inches6T2T6T and seal with manufacturer's recommended tape.

	B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.

	3.3 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.


	3.4 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...

	3.5 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2T2 inches6T2T6T deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.6 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a 2TNo. 166T2T6T sieve, using only enough water for handling and placing.
	C. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.



	230519 fl - meters and gages for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers.
	2. Thermowells.
	3. Dial-type pressure gages.
	4. Test plugs.
	5. .

	B. Related Requirements:
	1. Section 231123 "Facility Natural-Gas Piping".


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TFlo Fab Inc5T.
	b. 5TWATTS5T.
	c. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.200.
	3. Case:  Plastic; 2T6-inch6T2T6T nominal size.
	4. Case Form:  Straight unless otherwise indicated.
	5. Tube: Glass with magnifying lens and blue organic liquid.
	6. Tube Background: Nonreflective with permanently etched scale markings graduated in 2Tdeg F6T2T6T.
	7. Window: Glass or plastic.
	8. Stem: Aluminum or brass and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	9. Connector: 2T3/4 inch6T2T6T, with ASME B1.1 screw threads.
	10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.2 DIAL-TYPE PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAshcroft Inc5T.
	b. 5TFlo Fab Inc5T.
	c. 5TMiljoco Corporation5T.
	d. 5TWATTS5T.
	e. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.100.
	3. Case:  Liquid-filled Sealed type(s); cast aluminum or drawn steel; 2T6-inch6T2T6T nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in 2Tpsi6T2T6T.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Metal.
	11. Accuracy:  Grade C, plus or minus 3 percent of middle half of scale range.


	2.3 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Valves:  Brass or stainless-steel needle, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads.

	2.4 TEST PLUGS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TFlow Design, Inc5T.
	2. 5TMiljoco Corporation5T.
	3. 5TPeterson Equipment Co., Inc5T.
	4. 5TWATTS5T.
	5. 5TWeiss Instruments, Inc5T.

	B. Description: Test-station fitting made for insertion in piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  2TNPS 1/46T2T6T or 2TNPS 1/26T2T6T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  2T200 psig at 200 deg F6T2T6T.
	F. Core Inserts:  EPDM self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	H. Install test plugs in piping tees.
	I. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic boiler.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow space for service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic boiler shall be  the following:
	1.  Industrial-style, liquid-in-glass type.

	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 250 deg F6T2T6T.

	3.6 PRESSURE-GAGE SCHEDULE
	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 160 psi6T2T6T.



	230523.12 fl - ball valves for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Steel ball valves.


	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. SWP: Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and weld ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. Iron Ball Valves, Class 125:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAmerican Valve, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TWATTS5T.

	2. Description:
	a. Standard: MSS SP-72.
	b. CWP Rating: 2T200 psig6T2T6T.
	c. Body Design: Split body.
	d. Body Material: ASTM A 126, gray iron.
	e. Ends: Flanged.
	f. Seats: PTFE.
	g. Stem: Stainless steel.
	h. Ball: Stainless steel.
	i. Port: Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Steel Piping, 2TNPS 26T2T6T and Smaller: Threaded ends.
	2. For Steel Piping, 2TNPS 2-1/2 to NPS 46T2T6T: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Steel Piping, 2TNPS 56T2T6T and Larger: Flanged ends.


	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe 2TNPS 26T2T6T and Smaller:  bronze ball valves, two piece with bronze trim, and full port.
	1. Valves may be provided with solder-joint ends instead of threaded ends.

	B. Pipe 2TNPS 2-1/26T2T6T and Larger:
	1. Iron ball valves, Class 125.
	a. Iron Valves, 2TNPS 2-1/2 to NPS 46T2T6T: May be provided with threaded ends instead of flanged ends.

	2. Steel ball valves, Class 150.




	230529 fl - hangers and supports for hvac piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Thermal-hanger shield inserts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.


	2.3 THERMAL-HANGER SHIELD INSERTS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TCarpenter & Paterson, Inc5T.
	2. 5TERICO International Corporation5T.
	3. 5TNational Pipe Hanger Corporation5T.
	4. 5TPipe Shields Inc5T.
	5. 5TRilco Manufacturing Co., Inc5T.

	B. Insulation-Insert Material for Hot Piping:  Water-repellent-treated, ASTM C 533, Type I calcium silicate with 2T100-psi6T2T6T ASTM C 552, Type II cellular glass with 2T100-psi6T2T6T or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 2T125-psi6T2...
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2T2 inches6T2T6T beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TB-line, an Eaton business5T.
	b. 5THilti, Inc5T.

	2. Indoor Applications:  Zinc-coatedsteel.


	2.5 MATERIALS
	A. Carbon Steel: ASTM A 1011/A 1011M.
	B. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods.
	D. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 2T5000-psi6T2T6T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Install lateral bracing with pipe hangers and supports to prevent swaying.
	E. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, 2TNPS 2-1/26T2T6T and larger and at changes in direction of piping. In...
	F. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	G. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	H. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe 2TNPS 46T2T6T and larger if pipe is installed on rollers.

	3. Shield Dimensions for Pipe: Not less than the following:
	a. 2TNPS 1/4 to NPS 3-1/26T2T6T: 2T12 inches6T2T6T long and 2T0.048 inch6T2T6T thick.
	b. 2TNPS 46T2T6T: 2T12 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	c. 2TNPS 5 and NPS 66T2T6T: 2T18 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	d. .

	4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.3 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 2T1-1/2 inches6T2T6T.

	3.4 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	E. Use thermal-hanger shield inserts for insulated piping and tubing.
	F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes 2TNPS 1/2 to NPS 306T2T6T.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 2T1050 deg F6T2T6T, pipes 2TNPS 4 to NPS 246T2T6T, requiring up to 2T4 inches6T2T6T of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 2TNPS 3/4 to NPS 366T2T6T, requiring clamp flexibility and up to 2T4 inches6T2T6T of insulation.
	4. Pipe Hangers (MSS Type 5): For suspension of pipes 2TNPS 1/2 to NPS 46T2T6T, to allow off-center closure for hanger installation before pipe erection.
	5. U-Bolts (MSS Type 24): For support of heavy pipes 2TNPS 1/2 to NPS 306T2T6T.
	6. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	7. Single-Pipe Rolls (MSS Type 41): For suspension of pipes 2TNPS 1 to NPS 306T2T6T, from two rods if longitudinal movement caused by expansion and contraction might occur.
	8. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes 2TNPS 2-1/2 to NPS 246T2T6T, from single rod if horizontal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes 2TNPS 2 to NPS 426T2T6T if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is unnecessary.

	G. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 2TNPS 3/4 to NPS 246T2T6T.

	H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Clevises (MSS Type 14): For 2T120 to 450 deg F6T2T6T piping installations.
	2. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	3. Steel Weldless Eye Nuts (MSS Type 17): For 2T120 to 450 deg F6T2T6T piping installations.

	I. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.

	J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	K. Use or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 fl - identification for hvac piping and equipment
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	B. Plastic Labels for Equipment:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TBrady Corporation5T.
	b. 5TCarlton Industries, LP5T.
	c. 5TChampion America5T.
	d. 5TCraftmark Pipe Markers5T.
	e. 5TMarking Services, Inc5T.
	f. 5TSeton Identification Products5T.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	3. Letter Color: White
	4. Background Color:  Black
	5. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	7. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	8. Fasteners: Stainless-steel rivets or self-tapping screws
	9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content: Include equipment's Drawing designation or unique equipment number,
	2.2 WARNING SIGNS AND LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,  2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  Red
	D. Background Color:  White
	E. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	G. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	H. Fasteners: Stainless-steel rivets or self-tapping screws.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 2T1/2 inch2T for viewing distances up to 2T72 inches2T and proportionately larger lettering for greater viewing distances.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."
	B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 2T50 feet2T along each run. Reduce intervals to 2T25 feet2Tin areas of congested piping and equipment.

	C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	D. Pipe Label Color Schedule:
	1. Heating Water Piping: White letters on a safety-green background
	2. Natural Gas Piping: Black letters on a safety-yellow background


	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 fl - testing, adjusting, and balancing for hvac
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.
	b. Variable-flow hydronic systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Boilers.

	3. Testing, adjusting, and balancing existing systems and equipment.
	4. Control system verification.


	1.3 DEFINITIONS
	A. NEBB: National Environmental Balancing Bureau.
	B. TAB: Testing, adjusting, and balancing.
	C. TABB: Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	E. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Certified TAB reports.

	1.5 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

	B. TAB Specialists Qualifications: Certified by NEBB or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB as a TAB technician.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	D. Examine system pumps to ensure absence of entrained air in the suction piping.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with equipment installed.
	c. Systems are flushed, filled, and air purged.
	d. Control valves are functioning per the sequence of operation.
	e. Shutoff and balance valves have been verified to be 100 percent open.
	f. Pumps are started and proper rotation is verified.
	g. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	h. Variable-frequency controllers' startup is complete and safeties are verified.
	i. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.4 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.5 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals, and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	1. Verify that the differential-pressure sensor is located as indicated.
	2. Determine whether there is diversity in the system.

	C. For systems with no diversity:
	1. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	2. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	4. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	5. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	6. Prior to verifying final system conditions, determine the system differential-pressure set point.
	7. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Rec...
	8. Mark final settings and verify that all memory stops have been set.
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	10. Verify that memory stops have been set.

	D. For systems with diversity:
	1. Determine diversity factor.
	2. Simulate system diversity by closing required number of control valves, as approved by the design engineer.
	3. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	4. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	5. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	6. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure, and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	7. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	8. Open control valves that were shut. Close a sufficient number of control valves that were previously open to maintain diversity, and balance terminals that were just opened.
	9. Prior to verifying final system conditions, determine system differential-pressure set point.
	10. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Re...
	11. Mark final settings and verify that memory stops have been set.
	12. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	13. Verify that memory stops have been set.


	3.6 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
	A. Balance the primary circuit flow first.
	B. Balance the secondary circuits after the primary circuits are complete.
	C. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	D. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	E. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	F. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	G. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	H. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	I. Verify that memory stops have been set.

	3.7 PROCEDURES FOR BOILERS
	A. Hydronic Boilers:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Record relief valve pressure setting.


	3.8 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Confirm that the sequences of operation are in compliance with Contract Documents.
	2. Verify that controllers are calibrated and function as intended.
	3. Verify that controller set points are as indicated.
	4. Verify the operation of lockout or interlock systems.
	5. Verify the operation of valve and damper actuators.
	6. Verify that controlled devices are properly installed and connected to correct controller.
	7. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	8. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to Verify the following:
	1. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.10 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Heating-Water Flow Rate:  Plus or minus 10 percent
	2. >.

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.11 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Manufacturers' test data.
	2. Field test reports prepared by system and equipment installers.
	3. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in 2TBtu/h2T.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in 2Tinches2T, and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in 2Tinches2T.

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 2Tcfm2T.
	b. Entering-air temperature in 2Tdeg F2T.
	c. Leaving-air temperature in 2Tdeg F2T.
	d. Air temperature differential in 2Tdeg F2T.
	e. Entering-air static pressure in 2Tinches wg2T.
	f. Leaving-air static pressure in 2Tinches wg2T.
	g. Air static-pressure differential in 2Tinches wg2T.
	h. Low-fire fuel input in 2TBtu/h2T.
	i. High-fire fuel input in 2TBtu/h2T.
	j. Manifold pressure in 2Tpsig2T.
	k. High-temperature-limit setting in 2Tdeg F2T.
	l. Operating set point in 2TBtu/h2T.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in 2TBtu/h2T.


	F. Prepare test and inspection reports.



	230719 fl - hvac piping insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following HVAC piping systems:
	1. Heating hot-water piping, indoors.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...

	1.6 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	1. Preformed Pipe Sections: Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C 533, Type I.
	2. Prefabricated Fitting Covers: Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	G. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	1. Block Insulation: ASTM C 552, Type I.
	2. Board Insulation: ASTM C 552, Type IV.
	3. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
	4. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, Type II, Class 2.
	5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

	H. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	I. Mineral-Fiber, Preformed Pipe Insulation:

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature range of 2T50 to 800 deg F6T2T6T.
	C. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of 2Tminus 100 to plus 200 deg F6T2T6T.
	D. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	E. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	F. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.4 SEALANTS
	A. Cellular-Glass, Phenolic, and Polyisocyanurate Joint Sealants:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 2T3-inch-6T2T6T wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 2T4 inches6T2T6T o.c.
	3. Overlap jacket longitudinal seams at least 2T1-1/2 inches6T2T6T. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2T4 inches6T2...
	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 2T4 inches6T2T6T beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.3 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.4 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.

	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 2T200 Deg F6T2T6T and Below:
	1. 2TNPS 126T2T6T and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  2T1-1/2 inches6T2T6T thick.
	b. Mineral-Fiber, Preformed Pipe, Type I:  2T1 inch6T2T6T thick.





	231123 fl - facility natural-gas piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping and tubing joining materials.
	3. Manual gas shutoff valves.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attac...
	1. Detail mounting, supports, and valve arrangements for pressure regulator assembly.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For pressure regulators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.7 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-gas...
	1. Notify Owner no fewer than three days in advance of proposed interruption of natural-gas service.
	2. Do not proceed with interruption of natural-gas service without Owner's written permission.


	1.8 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group: 1.1.
	b. End Connections: Threaded or butt welding to match pipe.
	c. Lapped Face: Not permitted underground.
	d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.



	2.2 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.3 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, 2TNPS 26T2T6T and Smaller: Comply with ASME B16.33.
	1. CWP Rating 2T125 psig
	2. Threaded Ends: Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
	4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 2T1 inch6T2T6T and smaller.
	6. Service Mark: Valves 2T1-1/4 inches6T2T6T to 2TNPS 26T2T6T shall have initials "WOG" permanently marked on valve body.

	B. General Requirements for Metallic Valves, 2TNPS 2-1/26T2T6T and Larger: Comply with ASME B16.38.
	1. CWP Rating:  2T125 psig
	2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	b. 5TBrassCraft Manufacturing Co.; a Masco company5T.
	c. 5TLyall, R. W. & Company, Inc5T.

	2. Body: Bronze, complying with ASTM B 584.
	3. Ball: Chrome-plated bronze.
	4. Stem: Bronze; blowout proof.
	5. Seats: Reinforced TFE; blowout proof.
	6. Packing: Threaded-body packnut design with adjustable-stem packing.
	7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating: 2T600 psig6T2T6T.
	9. Listing: Valves 2TNPS 16T2T6T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.


	2.4 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 2T6 inches6T2T6T wide and 2T4 mils6T2T6T thick, continuously inscribed with a description of util...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and                                                                                                                                                                                                     ...
	C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 INDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Locate valves for easy access.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Verify final equipment locations for roughing-in.
	I. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	J. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 2T3 inches6T2T6T long and same size as connected pipe. Install with space below bottom of ...

	K. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	L. Connect branch piping from top or side of horizontal piping.
	M. Install unions in pipes 2TNPS 26T2T6T and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	N. Do not use natural-gas piping as grounding electrode.

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. Install gasket concentrically positioned.
	F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 16T2T6T and Smaller: Maximum span, 2T96 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	2. 2TNPS 1-1/46T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	3. 2TNPS 1-1/2 and NPS 26T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	4. 2TNPS 2-1/2 to NPS 3-1/26T2T6T: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T1/2 inch6T2T6T.
	5. 2TNPS 46T2T6T and Larger: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T5/8 inch6T2T6T.


	3.7 CONNECTIONS
	A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 2T72 inches6T2T6T of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.8 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.

	3.9 PAINTING
	A. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior latex matching topcoat.
	c. Topcoat: Interior latex  flat
	d. Color: Yellow


	B. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.10 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base
	1. Construct concrete bases of dimensions indicated, but not less than 2T4 inches6T2T6T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 2T18-inch6T2T6Tcenters around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Use 2T3000-psig6T2T6T28-day, compressive-strength concrete and reinforcement.


	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 2T0.5 PSIG
	A. Aboveground, distribution piping shall be  one of  the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.13 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 2T0.5 PSIG6T2T6T AND LESS THAN 2T5 PSIG
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with steel welding fittings and welded joints.


	3.14 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes 2TNPS 26T2T6T and smaller at service meter shall be one of  the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes 2TNPS 2-1/26T2T6T and larger at service meter shall be one of the following:
	1. Two-piece, full port, bronze ball valves with bronze trim.




	232113 fl - hydronic piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Steel pipe and fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.


	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping:  2T100 psig6T2T 6Tat 2T200 deg F
	2. Blowdown-Drain Piping:  2T180 deg F
	3. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Grooved Mechanical-Joint Fittings and Couplings:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TGrinnell Mechanical Products5T.
	b. 5TVictaulic Company5T.

	2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground,  2TNPS 26T2T6Tand smaller shall be any of the following:
	1.   Schedule 40 Grade B steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded joints.

	B. Hot-water heating piping, aboveground,  2TNPS 2-1/26T2T6T and larger  range>, shall be  any of the following:
	1.   Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.

	C. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	D. Air-Vent Piping:
	1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to piping manufacturer's written instructions.
	2. Outlet: 2TType K6T2T6T, annealed-temper copper tubing with soldered or flared joints.

	E. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems according...

	3.2 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	C. Install piping to permit valve servicing.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	J. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	K. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.

	3.3 HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 2T20 feet6T2T6T long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 2T20 feet6T2T6T or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 2T20 feet6T2T6T or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
	6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.

	C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 3/46T2T6T: Maximum span, 2T7 feet6T2T6T.
	2. 2TNPS 16T2T6T: Maximum span, 2T7 feet6T2T6T.
	3. 2TNPS 1-1/26T2T6T: Maximum span, 2T9 feet6T2T6T.
	4. 2TNPS 26T2T6T: Maximum span, 2T10 feet6T2T6T.
	5. 2TNPS 2-1/26T2T6T: Maximum span, 2T11 feet6T2T6T.
	6. 2TNPS 36T2T6T and Larger: Maximum span, 2T12 feet6T2T6T.

	D. Support vertical runs at roof, at each floor, and at 2T10-foot6T2T6T intervals between floors.

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	F. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...

	3.5 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.

	3.6 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.




	232116 fl - hydronic piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Air-control devices.

	B. Related Requirements:
	1. Section 230523.12 "Ball Valves for HVAC Piping" for specification and installation requirements for ball valves common to most piping systems.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product:
	1. Include construction details and material descriptions for hydronic piping specialties.
	2. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.


	PART 2 -  PRODUCTS
	2.1 AIR-CONTROL DEVICES
	A. Manual Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TArmstrong Pumps, Inc5T.
	d. 5TBell & Gossett; a Xylem brand5T.
	e. 5THays Fluid Controls5T.
	f. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze.
	3. Internal Parts: Nonferrous.
	4. Operator: Screwdriver or thumbscrew.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/86T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T225 deg F6T2T6T.

	B. Automatic Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TArmstrong Pumps, Inc5T.
	c. 5TBell & Gossett; a Xylem brand5T.
	d. 5TSpirotherm, Inc5T.
	e. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze or cast iron.
	3. Internal Parts: Nonferrous.
	4. Operator: Noncorrosive metal float.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/46T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T240 deg F6T2T6T.


	2.2 CONNECTORS
	A. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections: Threaded or flanged to match equipment connected.
	3. Performance: Capable of 2T3/4-inch6T2T6T misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.

	B. Spherical, Rubber, Flexible Connectors:
	1. Body: Fiber-reinforced rubber body.
	2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
	3. Performance: Capable of misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicate...

	3.2 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.



	235223 fl - cast-iron boilers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-iron boilers, trim, and accessories for generating hot water.

	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For boilers, boiler trim, and accessories.
	1. Include plans, elevations, sections, and attachment details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For boilers, components, and accessories to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace controls and heat exchangers of boilers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Controls: One year from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers:   10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and Pressure Vessel Code.
	C. Mounting Frame: Steel rails used to mount assembled boiler package on concrete base.

	2.2 MANUFACTURERS
	A. 5TManufacturers:5T Basis of design: Weil-McLain. Subject to compliance with requirements, voluntary alternates are:
	1. 5TBurnham Hydronics5T.
	2. 5TViessmann Manufacturing Co. (US) Inc5T.


	2.3 MANUFACTURED UNITS
	A. Description: Factory fabricated and assembled.
	1. Cast-iron sections shall be sealed pressure tight and held together with tie rods set on an insulated steel base, including insulated jacket and flue-gas vent connection.

	B. Cast-Iron Section Design:
	1. Number of Passes:  Single or Multiple.
	2. Sectional Joints: High-temperature sealant to seal flue-gas passages not in contact with heating medium, fiber roping, and held together with tie rods.
	3. Drain and blowdown tappings.
	4. Return injection tube to equalize water flow to all sections.
	5. Crown inspection tappings with brass plugs.
	6. Cast in air elimination.

	C. Combustion Chamber: Equipped with ceramic-fiber target wall insulation and flame observation ports, front and back.
	D. Casing:
	1. Jacket:  Sheet metal, with snap-in or interlocking closures and powder-coated protective finish.
	2. Insulation: Minimum 2T1-inch-6T2T6T thick, mineral-fiber insulation surrounding the heat exchanger.
	3. Draft Hood: Flue canopy and rear flue connection shall be constructed of aluminized or stainless steel containing adjustable outlet damper assembly.
	4. Control Cabinet: Sheet metal casing shall cover all controls, gas train, and burner.


	2.4 ATMOSPHERIC-GAS BURNER
	A. Burner Tubes and Orifices:  Stainless steel or Cast iron, for natural gas.
	B. Gas Train: Control devices and low-high-low control sequence shall comply with requirements in ASME CSD-1.
	C. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	D. Burner Tubes and Orifices:  Stainless steel Cast iron, for natural gas.
	E. Gas Train: Combination gas valve with manual shutoff, pressure regulator, and pilot adjustment.
	F. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	G. Burner: Welded construction with multivane, stainless-steel, flame-retention diffuser for natural gas.
	H. Blower: Forward-curved centrifugal fan integral to burner, directly driven by motor, with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

	2.5 TRIM FOR HOT-WATER BOILERS
	A. Include devices sized to comply with ASME B31.9.
	B. Combination high and operating temperature limit control with adjustable differential. Max temp 240F.
	C. Aquastat Controllers: Operating, firing rate, and high limit.
	D. Safety Relief Valve: ASME rated. Verify existing system pressure prior to utilizing standard 30 psig relief valve. Provide relief valve with setting above normal operating system pressure.
	E. Pressure and Temperature Gage: Minimum 2T3-1/2-inch-6T2T6T diameter, combination water-pressure and -temperature gage. Gages shall have operating-pressure and -temperature ranges, so normal operating range is about 50 percent of full range.
	F. Boiler Air Vent:  Automatic.
	G. Transformer for controls.
	H. Drain Valve: Minimum 2TNPS 3/46T2T6T hose-end gate valve.
	I. Electronic low water cut off with manual reset.

	2.6 CONTROLS
	A. Boiler operating controls shall include the following devices and features:
	1. Control transformer.
	2. Pilot proving with manual reset upon two failures.
	3. Main flame control.
	4. Intermittent electronic pilot ignition with proven low fire start and high fire run modes.
	5. Set-Point Adjust: Set points shall be adjustable.
	6. Sequence of Operation: Electric, factory-fabricated and field-installed panel to control burner firing rate to reset supply-water temperature inversely with outside-air temperature. At 2T0 deg F6T2T6T outside-air temperature, set supply-water tempe...
	a. Include automatic, alternating-firing sequence for multiple boilers to provide equal runtime for boilers.


	B. Safety Controls: To maintain safe operating conditions, burner safety controls limit burner operation.
	1. High Cutoff:  Manual reset stops burner if operating conditions rise above maximum boiler design temperature.
	2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water. Cutoff switch shall be manual-reset type.
	3. Fifteen second flame response timing with five minute lockout if pilot flame not proven.
	4. Blocked Vent Safety Switch: Manual-reset switch factory mounted on draft diverter.
	5. Flame failure alarm panel that indicates Call for Heat, Pilot Proven, Main Flame Proven, and Flame Failure with audible alarm.
	6. Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm for above conditions.


	2.7 ELECTRICAL POWER
	A. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical Sections.
	B. Single-Point Field Power Connection: Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler.
	1. House in NEMA 250, Type 1 enclosure.
	2. Wiring shall be numbered and color coded to match wiring diagram.
	3. Install factory wiring outside of an enclosure in a metal raceway.
	4. Field power interface shall be to fused disconnect switch.
	5. Provide branch power circuit to each motor and to controls with disconnect switch or circuit breaker.
	6. Provide each motor with overcurrent protection.


	2.8 CAPACITIES AND CHARACTERISTICS
	A. Hot-Water Heating:
	1. Refer to drawings.

	B. Minimum Combustion Efficiency: 85 percent.

	2.9 SOURCE QUALITY CONTROL
	A. Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME Boiler and Pressure Vessel Code.
	B. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform hydrostatic test.
	C. Allow Owner access to source quality-control testing of boilers. Notify Architect 14 days in advance of testing.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical connections to verify actual locations, sizes, and other conditions affecting performance of the Work.
	1. Final boiler locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.

	B. Examine mechanical spaces for suitable conditions where boilers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BOILER INSTALLATION
	A. Equipment Mounting:
	1. Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

	B. Install gas-fired boilers according to NFPA 54.
	C. Assemble boiler sections in sequence and seal between each section.
	D. Assemble and install boiler trim.
	E. Install electrical devices furnished with boiler but not specified to be factory mounted.
	F. Install control wiring to field-mounted electrical devices.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Section 232113 "Hydronic Piping" Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to boiler to allow service and maintenance.
	C. Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of gas-train connection. Provide a reducer if required.
	D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each connection.
	E. Install piping from safety relief valves to nearest floor drain.
	F. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.
	3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency.
	b. Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level, and water temperature.
	c. Set field-adjustable switches and circuit-breaker trip ranges as indicated.


	C. Remove and replace malfunctioning units and retest as specified above.
	D. Boiler will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain boilers.





	Demo Advertisment For Bids.pdf
	1. Sealed Bids for the Demolish and Dispose of the former Royal Crest Motel buildings complete, 803 South Otsego Avenue will be received by Otsego County Administration, 225 West Main Suite 203, Gaylord, Michigan 49735 until 1:00 pm local time, on Wed...
	2. The full bid package will be available on-line at http://www.otsegocountymi.gov/general-information/bids-and-proposals/ beginning Friday, April _____, 2020.  Hard copies of the Bid Documents are available upon request, starting April _____, 2020, a...

	A Demo Instruction to Bidders.pdf
	BID FORM

	190140_Specs.pdf
	024116 FL - Structure Demolition_KMMarkup.pdf
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of buildings.
	2. Removing below-grade construction.
	3. Disconnecting, capping or sealing, and removing site utilities.
	4. All demolished items become the property of the Contractor.

	B. Related Requirements:
	1. Section 013200 "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	1.
	2. Section 02110 "Site Preparation" for site clearing and removal of above- and below-grade site improvements not part of building demolition.
	3. Section 02211 “Site Earthwork” for other project requirements.
	4. Drawing sheets for additional project requirements.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and store for Contractor removal and disposal from the site.  Include fasteners or brackets needed for reattachment elsewhere.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Royal Crest Motel, Otsego County.
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For refrigerant recovery technician.
	B. Engineering Survey: Submit engineering survey of condition of building.
	C. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property for environmental protection.  Indicate proposed locations and construction of barriers.
	1. Adjacent Buildings: Detail special measures proposed to protect adjacent buildings to remain including means of egress from those buildings.

	D. Schedule of Building Demolition Activities: Indicate the following:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Temporary interruption of utility services.
	3. Shutoff and capping of utility services.

	E. Predemolition Photographs or Video: Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by salvage and demolition operations. Comply with Section 013233 "P...
	F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations. Include n...

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.8 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification program.

	1.9 FIELD CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied. Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before building demolition, Owner will remove the following items:
	a.  All items have been removed by the Owner.


	D. Hazardous Materials: Present in buildings and structures to be demolished. A report on the presence of hazardous materials is in the Appendix for review and use. Examine report to become aware of locations where hazardous materials are present.
	1. Hazardous material remediation is specified elsewhere in the Contract Documents.
	2. Do not disturb hazardous materials or items suspected of containing hazardous materials except under procedures specified by the EPA, Michigan EGLE and all other regulations.
	3. Owner will provide material safety data sheets (if available) for materials that are known to be present in buildings and structures to be demolished because of building operations or processes performed there.

	E. On-site storage or sale of removed items or materials is not permitted.

	1.10 COORDINATION
	A. Arrange demolition schedule so as not to interfere with operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

	2.2 SOIL MATERIALS
	A. Satisfactory Soils: Comply with requirements in Section  02211 " Site Earthwork"


	PART 3 -  EXECUTION
	1.1
	1.1
	1.1
	1.1
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. The Demolition Contractor shall engage a professional engineer to perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structu...
	D. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning.
	E. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	F. Inventory and record the condition of items to be removed and salvaged.

	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.
	B. Salvaged Items: Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off utilities serving buildings and structures to be demolished.
	1. Owner will arrange to shut off utilities when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	4. Cut off pipe or conduit a minimum of 24 inches below grade. Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.
	5. Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.


	3.4 PROTECTION
	A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations. Maintain exits from existing buildings.
	B. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	C. Existing Utilities to Remain: Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	D. Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated. Comply with requirements in Section 015000 "Temporary Faciliti...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	E. Remove temporary barriers and protections where hazards no longer exist. Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.5 DEMOLITION, GENERAL
	A. General: Demolish indicated buildings completely. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials. Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and for at least 48 hours after flame-cutting operations.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Site Access and Temporary Controls: Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction. Provide alternate routes around closed or obstructed trafficways if required by auth...
	2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with governing environmental-protection regulations. Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, such ...

	C. Explosives: Use of explosives is not permitted.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.6 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level. Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Below-Grade Construction: Demolish foundation walls and other below-grade construction.
	1. Remove below-grade construction, including basements, foundation walls, pools, and footings completely.

	A.
	A.
	A.
	D. Existing Utilities: Demolish and remove existing utilities and below-grade utility structures.
	E. Hydraulic Elevator Systems: Demolish and remove elevator system, including cylinder, plunger, well assembly, steel well casing and liner, oil supply lines, and tanks.

	3.7 SITE RESTORATION
	A.
	A. Below-Grade Areas: Completely fill below-grade areas and voids resulting from building demolition operations according to backfill requirements in Section 02211 "Site Earthwork."
	B. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes. Provide a smooth transition between adjacent existing grades and new grades.

	3.8 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.

	3.9 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations. Return adjacent areas to condition existing before building demolition operations began.
	1. Clean roadways of debris caused by debris transport.
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	033000 fl - cast-in-place concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.

	1.5 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 2T40 deg F6T2T6T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by 2TACI 3016T2T6T.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. 2TACI 3016T2T6T.
	2. 2TACI 1176T2T6T.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.



	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, 2TGrade 606T2T6T, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A 775/A 775M.
	C. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I, gray.
	2. Fly Ash: ASTM C 618, Class F.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

	C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 1N coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  2T3/4 inch6T2T6T nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Lightweight Aggregate: ASTM C 330/C 330M, 2T1/2-inch6T2T6T nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C 260/C 260M.

	2.5 FLOOR AND SLAB TREATMENTS
	A. Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, moisture...
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAnti-Hydro International, Inc5T.
	b. 5TDayton Superior5T.
	c. 5TL&M Construction Chemicals, Inc5T.
	d. 5TLambert Corporation5T.
	e. 5TMetalcrete Industries5T.



	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to 2TACI 3016T2T6T, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of 2TACI 1176T2T6T.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 2T1/8 inch6T2T6T for smooth-formed finished surfaces.
	2. Class B, 2T1/4 inch6T2T6T for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 VAPOR-RETARDER INSTALLATION
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 2T6 inches6T2T6T and seal with manufacturer's recommended tape.

	B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.

	3.3 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.


	3.4 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...

	3.5 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2T2 inches6T2T6T deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.6 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a 2TNo. 166T2T6T sieve, using only enough water for handling and placing.
	C. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.



	230519 fl - meters and gages for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers.
	2. Thermowells.
	3. Dial-type pressure gages.
	4. Test plugs.
	5. .

	B. Related Requirements:
	1. Section 231123 "Facility Natural-Gas Piping".


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TFlo Fab Inc5T.
	b. 5TWATTS5T.
	c. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.200.
	3. Case:  Plastic; 2T6-inch6T2T6T nominal size.
	4. Case Form:  Straight unless otherwise indicated.
	5. Tube: Glass with magnifying lens and blue organic liquid.
	6. Tube Background: Nonreflective with permanently etched scale markings graduated in 2Tdeg F6T2T6T.
	7. Window: Glass or plastic.
	8. Stem: Aluminum or brass and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	9. Connector: 2T3/4 inch6T2T6T, with ASME B1.1 screw threads.
	10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.2 DIAL-TYPE PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAshcroft Inc5T.
	b. 5TFlo Fab Inc5T.
	c. 5TMiljoco Corporation5T.
	d. 5TWATTS5T.
	e. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.100.
	3. Case:  Liquid-filled Sealed type(s); cast aluminum or drawn steel; 2T6-inch6T2T6T nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in 2Tpsi6T2T6T.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Metal.
	11. Accuracy:  Grade C, plus or minus 3 percent of middle half of scale range.


	2.3 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Valves:  Brass or stainless-steel needle, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads.

	2.4 TEST PLUGS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TFlow Design, Inc5T.
	2. 5TMiljoco Corporation5T.
	3. 5TPeterson Equipment Co., Inc5T.
	4. 5TWATTS5T.
	5. 5TWeiss Instruments, Inc5T.

	B. Description: Test-station fitting made for insertion in piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  2TNPS 1/46T2T6T or 2TNPS 1/26T2T6T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  2T200 psig at 200 deg F6T2T6T.
	F. Core Inserts:  EPDM self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	H. Install test plugs in piping tees.
	I. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic boiler.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow space for service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic boiler shall be  the following:
	1.  Industrial-style, liquid-in-glass type.

	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 250 deg F6T2T6T.

	3.6 PRESSURE-GAGE SCHEDULE
	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 160 psi6T2T6T.



	230523.12 fl - ball valves for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Steel ball valves.


	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. SWP: Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and weld ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. Iron Ball Valves, Class 125:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAmerican Valve, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TWATTS5T.

	2. Description:
	a. Standard: MSS SP-72.
	b. CWP Rating: 2T200 psig6T2T6T.
	c. Body Design: Split body.
	d. Body Material: ASTM A 126, gray iron.
	e. Ends: Flanged.
	f. Seats: PTFE.
	g. Stem: Stainless steel.
	h. Ball: Stainless steel.
	i. Port: Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Steel Piping, 2TNPS 26T2T6T and Smaller: Threaded ends.
	2. For Steel Piping, 2TNPS 2-1/2 to NPS 46T2T6T: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Steel Piping, 2TNPS 56T2T6T and Larger: Flanged ends.


	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe 2TNPS 26T2T6T and Smaller:  bronze ball valves, two piece with bronze trim, and full port.
	1. Valves may be provided with solder-joint ends instead of threaded ends.

	B. Pipe 2TNPS 2-1/26T2T6T and Larger:
	1. Iron ball valves, Class 125.
	a. Iron Valves, 2TNPS 2-1/2 to NPS 46T2T6T: May be provided with threaded ends instead of flanged ends.

	2. Steel ball valves, Class 150.




	230529 fl - hangers and supports for hvac piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Thermal-hanger shield inserts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.


	2.3 THERMAL-HANGER SHIELD INSERTS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TCarpenter & Paterson, Inc5T.
	2. 5TERICO International Corporation5T.
	3. 5TNational Pipe Hanger Corporation5T.
	4. 5TPipe Shields Inc5T.
	5. 5TRilco Manufacturing Co., Inc5T.

	B. Insulation-Insert Material for Hot Piping:  Water-repellent-treated, ASTM C 533, Type I calcium silicate with 2T100-psi6T2T6T ASTM C 552, Type II cellular glass with 2T100-psi6T2T6T or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 2T125-psi6T2...
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2T2 inches6T2T6T beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TB-line, an Eaton business5T.
	b. 5THilti, Inc5T.

	2. Indoor Applications:  Zinc-coatedsteel.


	2.5 MATERIALS
	A. Carbon Steel: ASTM A 1011/A 1011M.
	B. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods.
	D. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 2T5000-psi6T2T6T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Install lateral bracing with pipe hangers and supports to prevent swaying.
	E. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, 2TNPS 2-1/26T2T6T and larger and at changes in direction of piping. In...
	F. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	G. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	H. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe 2TNPS 46T2T6T and larger if pipe is installed on rollers.

	3. Shield Dimensions for Pipe: Not less than the following:
	a. 2TNPS 1/4 to NPS 3-1/26T2T6T: 2T12 inches6T2T6T long and 2T0.048 inch6T2T6T thick.
	b. 2TNPS 46T2T6T: 2T12 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	c. 2TNPS 5 and NPS 66T2T6T: 2T18 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	d. .

	4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.3 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 2T1-1/2 inches6T2T6T.

	3.4 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	E. Use thermal-hanger shield inserts for insulated piping and tubing.
	F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes 2TNPS 1/2 to NPS 306T2T6T.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 2T1050 deg F6T2T6T, pipes 2TNPS 4 to NPS 246T2T6T, requiring up to 2T4 inches6T2T6T of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 2TNPS 3/4 to NPS 366T2T6T, requiring clamp flexibility and up to 2T4 inches6T2T6T of insulation.
	4. Pipe Hangers (MSS Type 5): For suspension of pipes 2TNPS 1/2 to NPS 46T2T6T, to allow off-center closure for hanger installation before pipe erection.
	5. U-Bolts (MSS Type 24): For support of heavy pipes 2TNPS 1/2 to NPS 306T2T6T.
	6. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	7. Single-Pipe Rolls (MSS Type 41): For suspension of pipes 2TNPS 1 to NPS 306T2T6T, from two rods if longitudinal movement caused by expansion and contraction might occur.
	8. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes 2TNPS 2-1/2 to NPS 246T2T6T, from single rod if horizontal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes 2TNPS 2 to NPS 426T2T6T if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is unnecessary.

	G. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 2TNPS 3/4 to NPS 246T2T6T.

	H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Clevises (MSS Type 14): For 2T120 to 450 deg F6T2T6T piping installations.
	2. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	3. Steel Weldless Eye Nuts (MSS Type 17): For 2T120 to 450 deg F6T2T6T piping installations.

	I. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.

	J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	K. Use or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 fl - identification for hvac piping and equipment
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	B. Plastic Labels for Equipment:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TBrady Corporation5T.
	b. 5TCarlton Industries, LP5T.
	c. 5TChampion America5T.
	d. 5TCraftmark Pipe Markers5T.
	e. 5TMarking Services, Inc5T.
	f. 5TSeton Identification Products5T.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	3. Letter Color: White
	4. Background Color:  Black
	5. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	7. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	8. Fasteners: Stainless-steel rivets or self-tapping screws
	9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content: Include equipment's Drawing designation or unique equipment number,
	2.2 WARNING SIGNS AND LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,  2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  Red
	D. Background Color:  White
	E. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	G. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	H. Fasteners: Stainless-steel rivets or self-tapping screws.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 2T1/2 inch2T for viewing distances up to 2T72 inches2T and proportionately larger lettering for greater viewing distances.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."
	B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 2T50 feet2T along each run. Reduce intervals to 2T25 feet2Tin areas of congested piping and equipment.

	C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	D. Pipe Label Color Schedule:
	1. Heating Water Piping: White letters on a safety-green background
	2. Natural Gas Piping: Black letters on a safety-yellow background


	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 fl - testing, adjusting, and balancing for hvac
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.
	b. Variable-flow hydronic systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Boilers.

	3. Testing, adjusting, and balancing existing systems and equipment.
	4. Control system verification.


	1.3 DEFINITIONS
	A. NEBB: National Environmental Balancing Bureau.
	B. TAB: Testing, adjusting, and balancing.
	C. TABB: Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	E. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Certified TAB reports.

	1.5 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

	B. TAB Specialists Qualifications: Certified by NEBB or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB as a TAB technician.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	D. Examine system pumps to ensure absence of entrained air in the suction piping.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with equipment installed.
	c. Systems are flushed, filled, and air purged.
	d. Control valves are functioning per the sequence of operation.
	e. Shutoff and balance valves have been verified to be 100 percent open.
	f. Pumps are started and proper rotation is verified.
	g. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	h. Variable-frequency controllers' startup is complete and safeties are verified.
	i. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.4 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.5 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals, and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	1. Verify that the differential-pressure sensor is located as indicated.
	2. Determine whether there is diversity in the system.

	C. For systems with no diversity:
	1. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	2. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	4. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	5. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	6. Prior to verifying final system conditions, determine the system differential-pressure set point.
	7. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Rec...
	8. Mark final settings and verify that all memory stops have been set.
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	10. Verify that memory stops have been set.

	D. For systems with diversity:
	1. Determine diversity factor.
	2. Simulate system diversity by closing required number of control valves, as approved by the design engineer.
	3. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	4. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	5. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	6. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure, and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	7. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	8. Open control valves that were shut. Close a sufficient number of control valves that were previously open to maintain diversity, and balance terminals that were just opened.
	9. Prior to verifying final system conditions, determine system differential-pressure set point.
	10. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Re...
	11. Mark final settings and verify that memory stops have been set.
	12. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	13. Verify that memory stops have been set.


	3.6 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
	A. Balance the primary circuit flow first.
	B. Balance the secondary circuits after the primary circuits are complete.
	C. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	D. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	E. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	F. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	G. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	H. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	I. Verify that memory stops have been set.

	3.7 PROCEDURES FOR BOILERS
	A. Hydronic Boilers:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Record relief valve pressure setting.


	3.8 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Confirm that the sequences of operation are in compliance with Contract Documents.
	2. Verify that controllers are calibrated and function as intended.
	3. Verify that controller set points are as indicated.
	4. Verify the operation of lockout or interlock systems.
	5. Verify the operation of valve and damper actuators.
	6. Verify that controlled devices are properly installed and connected to correct controller.
	7. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	8. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to Verify the following:
	1. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.10 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Heating-Water Flow Rate:  Plus or minus 10 percent
	2. >.

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.11 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Manufacturers' test data.
	2. Field test reports prepared by system and equipment installers.
	3. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in 2TBtu/h2T.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in 2Tinches2T, and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in 2Tinches2T.

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 2Tcfm2T.
	b. Entering-air temperature in 2Tdeg F2T.
	c. Leaving-air temperature in 2Tdeg F2T.
	d. Air temperature differential in 2Tdeg F2T.
	e. Entering-air static pressure in 2Tinches wg2T.
	f. Leaving-air static pressure in 2Tinches wg2T.
	g. Air static-pressure differential in 2Tinches wg2T.
	h. Low-fire fuel input in 2TBtu/h2T.
	i. High-fire fuel input in 2TBtu/h2T.
	j. Manifold pressure in 2Tpsig2T.
	k. High-temperature-limit setting in 2Tdeg F2T.
	l. Operating set point in 2TBtu/h2T.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in 2TBtu/h2T.


	F. Prepare test and inspection reports.



	230719 fl - hvac piping insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following HVAC piping systems:
	1. Heating hot-water piping, indoors.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...

	1.6 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	1. Preformed Pipe Sections: Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C 533, Type I.
	2. Prefabricated Fitting Covers: Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	G. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	1. Block Insulation: ASTM C 552, Type I.
	2. Board Insulation: ASTM C 552, Type IV.
	3. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
	4. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, Type II, Class 2.
	5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

	H. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	I. Mineral-Fiber, Preformed Pipe Insulation:

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature range of 2T50 to 800 deg F6T2T6T.
	C. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of 2Tminus 100 to plus 200 deg F6T2T6T.
	D. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	E. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	F. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.4 SEALANTS
	A. Cellular-Glass, Phenolic, and Polyisocyanurate Joint Sealants:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 2T3-inch-6T2T6T wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 2T4 inches6T2T6T o.c.
	3. Overlap jacket longitudinal seams at least 2T1-1/2 inches6T2T6T. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2T4 inches6T2...
	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 2T4 inches6T2T6T beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.3 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.4 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.

	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 2T200 Deg F6T2T6T and Below:
	1. 2TNPS 126T2T6T and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  2T1-1/2 inches6T2T6T thick.
	b. Mineral-Fiber, Preformed Pipe, Type I:  2T1 inch6T2T6T thick.





	231123 fl - facility natural-gas piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping and tubing joining materials.
	3. Manual gas shutoff valves.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attac...
	1. Detail mounting, supports, and valve arrangements for pressure regulator assembly.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For pressure regulators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.7 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-gas...
	1. Notify Owner no fewer than three days in advance of proposed interruption of natural-gas service.
	2. Do not proceed with interruption of natural-gas service without Owner's written permission.


	1.8 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group: 1.1.
	b. End Connections: Threaded or butt welding to match pipe.
	c. Lapped Face: Not permitted underground.
	d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.



	2.2 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.3 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, 2TNPS 26T2T6T and Smaller: Comply with ASME B16.33.
	1. CWP Rating 2T125 psig
	2. Threaded Ends: Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
	4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 2T1 inch6T2T6T and smaller.
	6. Service Mark: Valves 2T1-1/4 inches6T2T6T to 2TNPS 26T2T6T shall have initials "WOG" permanently marked on valve body.

	B. General Requirements for Metallic Valves, 2TNPS 2-1/26T2T6T and Larger: Comply with ASME B16.38.
	1. CWP Rating:  2T125 psig
	2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	b. 5TBrassCraft Manufacturing Co.; a Masco company5T.
	c. 5TLyall, R. W. & Company, Inc5T.

	2. Body: Bronze, complying with ASTM B 584.
	3. Ball: Chrome-plated bronze.
	4. Stem: Bronze; blowout proof.
	5. Seats: Reinforced TFE; blowout proof.
	6. Packing: Threaded-body packnut design with adjustable-stem packing.
	7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating: 2T600 psig6T2T6T.
	9. Listing: Valves 2TNPS 16T2T6T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.


	2.4 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 2T6 inches6T2T6T wide and 2T4 mils6T2T6T thick, continuously inscribed with a description of util...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and                                                                                                                                                                                                     ...
	C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 INDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Locate valves for easy access.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Verify final equipment locations for roughing-in.
	I. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	J. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 2T3 inches6T2T6T long and same size as connected pipe. Install with space below bottom of ...

	K. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	L. Connect branch piping from top or side of horizontal piping.
	M. Install unions in pipes 2TNPS 26T2T6T and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	N. Do not use natural-gas piping as grounding electrode.

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. Install gasket concentrically positioned.
	F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 16T2T6T and Smaller: Maximum span, 2T96 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	2. 2TNPS 1-1/46T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	3. 2TNPS 1-1/2 and NPS 26T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	4. 2TNPS 2-1/2 to NPS 3-1/26T2T6T: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T1/2 inch6T2T6T.
	5. 2TNPS 46T2T6T and Larger: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T5/8 inch6T2T6T.


	3.7 CONNECTIONS
	A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 2T72 inches6T2T6T of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.8 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.

	3.9 PAINTING
	A. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior latex matching topcoat.
	c. Topcoat: Interior latex  flat
	d. Color: Yellow


	B. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.10 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base
	1. Construct concrete bases of dimensions indicated, but not less than 2T4 inches6T2T6T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 2T18-inch6T2T6Tcenters around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Use 2T3000-psig6T2T6T28-day, compressive-strength concrete and reinforcement.


	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 2T0.5 PSIG
	A. Aboveground, distribution piping shall be  one of  the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.13 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 2T0.5 PSIG6T2T6T AND LESS THAN 2T5 PSIG
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with steel welding fittings and welded joints.


	3.14 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes 2TNPS 26T2T6T and smaller at service meter shall be one of  the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes 2TNPS 2-1/26T2T6T and larger at service meter shall be one of the following:
	1. Two-piece, full port, bronze ball valves with bronze trim.




	232113 fl - hydronic piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Steel pipe and fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.


	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping:  2T100 psig6T2T 6Tat 2T200 deg F
	2. Blowdown-Drain Piping:  2T180 deg F
	3. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Grooved Mechanical-Joint Fittings and Couplings:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TGrinnell Mechanical Products5T.
	b. 5TVictaulic Company5T.

	2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground,  2TNPS 26T2T6Tand smaller shall be any of the following:
	1.   Schedule 40 Grade B steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded joints.

	B. Hot-water heating piping, aboveground,  2TNPS 2-1/26T2T6T and larger  range>, shall be  any of the following:
	1.   Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.

	C. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	D. Air-Vent Piping:
	1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to piping manufacturer's written instructions.
	2. Outlet: 2TType K6T2T6T, annealed-temper copper tubing with soldered or flared joints.

	E. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems according...

	3.2 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	C. Install piping to permit valve servicing.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	J. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	K. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.

	3.3 HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 2T20 feet6T2T6T long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 2T20 feet6T2T6T or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 2T20 feet6T2T6T or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
	6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.

	C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 3/46T2T6T: Maximum span, 2T7 feet6T2T6T.
	2. 2TNPS 16T2T6T: Maximum span, 2T7 feet6T2T6T.
	3. 2TNPS 1-1/26T2T6T: Maximum span, 2T9 feet6T2T6T.
	4. 2TNPS 26T2T6T: Maximum span, 2T10 feet6T2T6T.
	5. 2TNPS 2-1/26T2T6T: Maximum span, 2T11 feet6T2T6T.
	6. 2TNPS 36T2T6T and Larger: Maximum span, 2T12 feet6T2T6T.

	D. Support vertical runs at roof, at each floor, and at 2T10-foot6T2T6T intervals between floors.

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	F. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...

	3.5 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.

	3.6 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.




	232116 fl - hydronic piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Air-control devices.

	B. Related Requirements:
	1. Section 230523.12 "Ball Valves for HVAC Piping" for specification and installation requirements for ball valves common to most piping systems.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product:
	1. Include construction details and material descriptions for hydronic piping specialties.
	2. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.


	PART 2 -  PRODUCTS
	2.1 AIR-CONTROL DEVICES
	A. Manual Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TArmstrong Pumps, Inc5T.
	d. 5TBell & Gossett; a Xylem brand5T.
	e. 5THays Fluid Controls5T.
	f. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze.
	3. Internal Parts: Nonferrous.
	4. Operator: Screwdriver or thumbscrew.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/86T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T225 deg F6T2T6T.

	B. Automatic Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TArmstrong Pumps, Inc5T.
	c. 5TBell & Gossett; a Xylem brand5T.
	d. 5TSpirotherm, Inc5T.
	e. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze or cast iron.
	3. Internal Parts: Nonferrous.
	4. Operator: Noncorrosive metal float.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/46T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T240 deg F6T2T6T.


	2.2 CONNECTORS
	A. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections: Threaded or flanged to match equipment connected.
	3. Performance: Capable of 2T3/4-inch6T2T6T misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.

	B. Spherical, Rubber, Flexible Connectors:
	1. Body: Fiber-reinforced rubber body.
	2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
	3. Performance: Capable of misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicate...

	3.2 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.



	235223 fl - cast-iron boilers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-iron boilers, trim, and accessories for generating hot water.

	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For boilers, boiler trim, and accessories.
	1. Include plans, elevations, sections, and attachment details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For boilers, components, and accessories to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace controls and heat exchangers of boilers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Controls: One year from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers:   10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and Pressure Vessel Code.
	C. Mounting Frame: Steel rails used to mount assembled boiler package on concrete base.

	2.2 MANUFACTURERS
	A. 5TManufacturers:5T Basis of design: Weil-McLain. Subject to compliance with requirements, voluntary alternates are:
	1. 5TBurnham Hydronics5T.
	2. 5TViessmann Manufacturing Co. (US) Inc5T.


	2.3 MANUFACTURED UNITS
	A. Description: Factory fabricated and assembled.
	1. Cast-iron sections shall be sealed pressure tight and held together with tie rods set on an insulated steel base, including insulated jacket and flue-gas vent connection.

	B. Cast-Iron Section Design:
	1. Number of Passes:  Single or Multiple.
	2. Sectional Joints: High-temperature sealant to seal flue-gas passages not in contact with heating medium, fiber roping, and held together with tie rods.
	3. Drain and blowdown tappings.
	4. Return injection tube to equalize water flow to all sections.
	5. Crown inspection tappings with brass plugs.
	6. Cast in air elimination.

	C. Combustion Chamber: Equipped with ceramic-fiber target wall insulation and flame observation ports, front and back.
	D. Casing:
	1. Jacket:  Sheet metal, with snap-in or interlocking closures and powder-coated protective finish.
	2. Insulation: Minimum 2T1-inch-6T2T6T thick, mineral-fiber insulation surrounding the heat exchanger.
	3. Draft Hood: Flue canopy and rear flue connection shall be constructed of aluminized or stainless steel containing adjustable outlet damper assembly.
	4. Control Cabinet: Sheet metal casing shall cover all controls, gas train, and burner.


	2.4 ATMOSPHERIC-GAS BURNER
	A. Burner Tubes and Orifices:  Stainless steel or Cast iron, for natural gas.
	B. Gas Train: Control devices and low-high-low control sequence shall comply with requirements in ASME CSD-1.
	C. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	D. Burner Tubes and Orifices:  Stainless steel Cast iron, for natural gas.
	E. Gas Train: Combination gas valve with manual shutoff, pressure regulator, and pilot adjustment.
	F. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	G. Burner: Welded construction with multivane, stainless-steel, flame-retention diffuser for natural gas.
	H. Blower: Forward-curved centrifugal fan integral to burner, directly driven by motor, with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

	2.5 TRIM FOR HOT-WATER BOILERS
	A. Include devices sized to comply with ASME B31.9.
	B. Combination high and operating temperature limit control with adjustable differential. Max temp 240F.
	C. Aquastat Controllers: Operating, firing rate, and high limit.
	D. Safety Relief Valve: ASME rated. Verify existing system pressure prior to utilizing standard 30 psig relief valve. Provide relief valve with setting above normal operating system pressure.
	E. Pressure and Temperature Gage: Minimum 2T3-1/2-inch-6T2T6T diameter, combination water-pressure and -temperature gage. Gages shall have operating-pressure and -temperature ranges, so normal operating range is about 50 percent of full range.
	F. Boiler Air Vent:  Automatic.
	G. Transformer for controls.
	H. Drain Valve: Minimum 2TNPS 3/46T2T6T hose-end gate valve.
	I. Electronic low water cut off with manual reset.

	2.6 CONTROLS
	A. Boiler operating controls shall include the following devices and features:
	1. Control transformer.
	2. Pilot proving with manual reset upon two failures.
	3. Main flame control.
	4. Intermittent electronic pilot ignition with proven low fire start and high fire run modes.
	5. Set-Point Adjust: Set points shall be adjustable.
	6. Sequence of Operation: Electric, factory-fabricated and field-installed panel to control burner firing rate to reset supply-water temperature inversely with outside-air temperature. At 2T0 deg F6T2T6T outside-air temperature, set supply-water tempe...
	a. Include automatic, alternating-firing sequence for multiple boilers to provide equal runtime for boilers.


	B. Safety Controls: To maintain safe operating conditions, burner safety controls limit burner operation.
	1. High Cutoff:  Manual reset stops burner if operating conditions rise above maximum boiler design temperature.
	2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water. Cutoff switch shall be manual-reset type.
	3. Fifteen second flame response timing with five minute lockout if pilot flame not proven.
	4. Blocked Vent Safety Switch: Manual-reset switch factory mounted on draft diverter.
	5. Flame failure alarm panel that indicates Call for Heat, Pilot Proven, Main Flame Proven, and Flame Failure with audible alarm.
	6. Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm for above conditions.


	2.7 ELECTRICAL POWER
	A. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical Sections.
	B. Single-Point Field Power Connection: Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler.
	1. House in NEMA 250, Type 1 enclosure.
	2. Wiring shall be numbered and color coded to match wiring diagram.
	3. Install factory wiring outside of an enclosure in a metal raceway.
	4. Field power interface shall be to fused disconnect switch.
	5. Provide branch power circuit to each motor and to controls with disconnect switch or circuit breaker.
	6. Provide each motor with overcurrent protection.


	2.8 CAPACITIES AND CHARACTERISTICS
	A. Hot-Water Heating:
	1. Refer to drawings.

	B. Minimum Combustion Efficiency: 85 percent.

	2.9 SOURCE QUALITY CONTROL
	A. Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME Boiler and Pressure Vessel Code.
	B. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform hydrostatic test.
	C. Allow Owner access to source quality-control testing of boilers. Notify Architect 14 days in advance of testing.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical connections to verify actual locations, sizes, and other conditions affecting performance of the Work.
	1. Final boiler locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.

	B. Examine mechanical spaces for suitable conditions where boilers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BOILER INSTALLATION
	A. Equipment Mounting:
	1. Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

	B. Install gas-fired boilers according to NFPA 54.
	C. Assemble boiler sections in sequence and seal between each section.
	D. Assemble and install boiler trim.
	E. Install electrical devices furnished with boiler but not specified to be factory mounted.
	F. Install control wiring to field-mounted electrical devices.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Section 232113 "Hydronic Piping" Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to boiler to allow service and maintenance.
	C. Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of gas-train connection. Provide a reducer if required.
	D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each connection.
	E. Install piping from safety relief valves to nearest floor drain.
	F. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.
	3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency.
	b. Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level, and water temperature.
	c. Set field-adjustable switches and circuit-breaker trip ranges as indicated.


	C. Remove and replace malfunctioning units and retest as specified above.
	D. Boiler will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain boilers.
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	033000 fl - cast-in-place concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.

	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.

	1.5 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 2T40 deg F6T2T6T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by 2TACI 3016T2T6T.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. 2TACI 3016T2T6T.
	2. 2TACI 1176T2T6T.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.



	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, 2TGrade 606T2T6T, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A 775/A 775M.
	C. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, Type I, gray.
	2. Fly Ash: ASTM C 618, Class F.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

	C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 1N coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  2T3/4 inch6T2T6T nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Lightweight Aggregate: ASTM C 330/C 330M, 2T1/2-inch6T2T6T nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C 260/C 260M.

	2.5 FLOOR AND SLAB TREATMENTS
	A. Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, moisture...
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAnti-Hydro International, Inc5T.
	b. 5TDayton Superior5T.
	c. 5TL&M Construction Chemicals, Inc5T.
	d. 5TLambert Corporation5T.
	e. 5TMetalcrete Industries5T.



	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to 2TACI 3016T2T6T, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of 2TACI 1176T2T6T.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 2T1/8 inch6T2T6T for smooth-formed finished surfaces.
	2. Class B, 2T1/4 inch6T2T6T for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 VAPOR-RETARDER INSTALLATION
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 2T6 inches6T2T6T and seal with manufacturer's recommended tape.

	B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.

	3.3 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.


	3.4 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...

	3.5 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2T2 inches6T2T6T deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.6 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a 2TNo. 166T2T6T sieve, using only enough water for handling and placing.
	C. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.



	230519 fl - meters and gages for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Liquid-in-glass thermometers.
	2. Thermowells.
	3. Dial-type pressure gages.
	4. Test plugs.
	5. .

	B. Related Requirements:
	1. Section 231123 "Facility Natural-Gas Piping".


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Plastic-Case, Compact-Style, Liquid-in-Glass Thermometers:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TFlo Fab Inc5T.
	b. 5TWATTS5T.
	c. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.200.
	3. Case:  Plastic; 2T6-inch6T2T6T nominal size.
	4. Case Form:  Straight unless otherwise indicated.
	5. Tube: Glass with magnifying lens and blue organic liquid.
	6. Tube Background: Nonreflective with permanently etched scale markings graduated in 2Tdeg F6T2T6T.
	7. Window: Glass or plastic.
	8. Stem: Aluminum or brass and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	9. Connector: 2T3/4 inch6T2T6T, with ASME B1.1 screw threads.
	10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.2 DIAL-TYPE PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAshcroft Inc5T.
	b. 5TFlo Fab Inc5T.
	c. 5TMiljoco Corporation5T.
	d. 5TWATTS5T.
	e. 5TWeiss Instruments, Inc5T.

	2. Standard: ASME B40.100.
	3. Case:  Liquid-filled Sealed type(s); cast aluminum or drawn steel; 2T6-inch6T2T6T nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in 2Tpsi6T2T6T.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Metal.
	11. Accuracy:  Grade C, plus or minus 3 percent of middle half of scale range.


	2.3 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Valves:  Brass or stainless-steel needle, with 2TNPS 1/4 or NPS 1/26T2T6T, ASME B1.20.1 pipe threads.

	2.4 TEST PLUGS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TFlow Design, Inc5T.
	2. 5TMiljoco Corporation5T.
	3. 5TPeterson Equipment Co., Inc5T.
	4. 5TWATTS5T.
	5. 5TWeiss Instruments, Inc5T.

	B. Description: Test-station fitting made for insertion in piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size:  2TNPS 1/46T2T6T or 2TNPS 1/26T2T6T, ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating:  2T200 psig at 200 deg F6T2T6T.
	F. Core Inserts:  EPDM self-sealing rubber.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	H. Install test plugs in piping tees.
	I. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic boiler.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow space for service and maintenance of meters, gages, machines, and equipment.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic boiler shall be  the following:
	1.  Industrial-style, liquid-in-glass type.

	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 250 deg F6T2T6T.

	3.6 PRESSURE-GAGE SCHEDULE
	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  2T0 to 160 psi6T2T6T.



	230523.12 fl - ball valves for hvac piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Steel ball valves.


	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. SWP: Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and weld ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. Iron Ball Valves, Class 125:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAmerican Valve, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TWATTS5T.

	2. Description:
	a. Standard: MSS SP-72.
	b. CWP Rating: 2T200 psig6T2T6T.
	c. Body Design: Split body.
	d. Body Material: ASTM A 126, gray iron.
	e. Ends: Flanged.
	f. Seats: PTFE.
	g. Stem: Stainless steel.
	h. Ball: Stainless steel.
	i. Port: Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Steel Piping, 2TNPS 26T2T6T and Smaller: Threaded ends.
	2. For Steel Piping, 2TNPS 2-1/2 to NPS 46T2T6T: Flanged ends except where threaded valve-end option is indicated in valve schedules below.
	3. For Steel Piping, 2TNPS 56T2T6T and Larger: Flanged ends.


	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe 2TNPS 26T2T6T and Smaller:  bronze ball valves, two piece with bronze trim, and full port.
	1. Valves may be provided with solder-joint ends instead of threaded ends.

	B. Pipe 2TNPS 2-1/26T2T6T and Larger:
	1. Iron ball valves, Class 125.
	a. Iron Valves, 2TNPS 2-1/2 to NPS 46T2T6T: May be provided with threaded ends instead of flanged ends.

	2. Steel ball valves, Class 150.




	230529 fl - hangers and supports for hvac piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Thermal-hanger shield inserts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:  Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.


	2.3 THERMAL-HANGER SHIELD INSERTS
	A. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	1. 5TCarpenter & Paterson, Inc5T.
	2. 5TERICO International Corporation5T.
	3. 5TNational Pipe Hanger Corporation5T.
	4. 5TPipe Shields Inc5T.
	5. 5TRilco Manufacturing Co., Inc5T.

	B. Insulation-Insert Material for Hot Piping:  Water-repellent-treated, ASTM C 533, Type I calcium silicate with 2T100-psi6T2T6T ASTM C 552, Type II cellular glass with 2T100-psi6T2T6T or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 2T125-psi6T2...
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2T2 inches6T2T6T beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TB-line, an Eaton business5T.
	b. 5THilti, Inc5T.

	2. Indoor Applications:  Zinc-coatedsteel.


	2.5 MATERIALS
	A. Carbon Steel: ASTM A 1011/A 1011M.
	B. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods.
	D. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 2T5000-psi6T2T6T, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Install lateral bracing with pipe hangers and supports to prevent swaying.
	E. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, 2TNPS 2-1/26T2T6T and larger and at changes in direction of piping. In...
	F. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	G. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	H. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe 2TNPS 46T2T6T and larger if pipe is installed on rollers.

	3. Shield Dimensions for Pipe: Not less than the following:
	a. 2TNPS 1/4 to NPS 3-1/26T2T6T: 2T12 inches6T2T6T long and 2T0.048 inch6T2T6T thick.
	b. 2TNPS 46T2T6T: 2T12 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	c. 2TNPS 5 and NPS 66T2T6T: 2T18 inches6T2T6T long and 2T0.06 inch6T2T6T thick.
	d. .

	4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.3 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 2T1-1/2 inches6T2T6T.

	3.4 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	E. Use thermal-hanger shield inserts for insulated piping and tubing.
	F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes 2TNPS 1/2 to NPS 306T2T6T.
	2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 2T1050 deg F6T2T6T, pipes 2TNPS 4 to NPS 246T2T6T, requiring up to 2T4 inches6T2T6T of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 2TNPS 3/4 to NPS 366T2T6T, requiring clamp flexibility and up to 2T4 inches6T2T6T of insulation.
	4. Pipe Hangers (MSS Type 5): For suspension of pipes 2TNPS 1/2 to NPS 46T2T6T, to allow off-center closure for hanger installation before pipe erection.
	5. U-Bolts (MSS Type 24): For support of heavy pipes 2TNPS 1/2 to NPS 306T2T6T.
	6. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	7. Single-Pipe Rolls (MSS Type 41): For suspension of pipes 2TNPS 1 to NPS 306T2T6T, from two rods if longitudinal movement caused by expansion and contraction might occur.
	8. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes 2TNPS 2-1/2 to NPS 246T2T6T, from single rod if horizontal movement caused by expansion and contraction might occur.
	9. Complete Pipe Rolls (MSS Type 44): For support of pipes 2TNPS 2 to NPS 426T2T6T if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is unnecessary.

	G. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 2TNPS 3/4 to NPS 246T2T6T.

	H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Clevises (MSS Type 14): For 2T120 to 450 deg F6T2T6T piping installations.
	2. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	3. Steel Weldless Eye Nuts (MSS Type 17): For 2T120 to 450 deg F6T2T6T piping installations.

	I. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.

	J. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	K. Use or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 fl - identification for hvac piping and equipment
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	B. Plastic Labels for Equipment:
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TBrady Corporation5T.
	b. 5TCarlton Industries, LP5T.
	c. 5TChampion America5T.
	d. 5TCraftmark Pipe Markers5T.
	e. 5TMarking Services, Inc5T.
	f. 5TSeton Identification Products5T.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	3. Letter Color: White
	4. Background Color:  Black
	5. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	6. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	7. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	8. Fasteners: Stainless-steel rivets or self-tapping screws
	9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	C. Label Content: Include equipment's Drawing designation or unique equipment number,
	2.2 WARNING SIGNS AND LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,  2T1/8 inch2T thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  Red
	D. Background Color:  White
	E. Maximum Temperature: Able to withstand temperatures up to 2T160 deg F2T.
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2T2-1/2 by 3/4 inch2T.
	G. Minimum Letter Size: 2T1/4 inch2T for name of units if viewing distance is less than 2T24 inches2T, 2T1/2 inch2T for viewing distances up to 2T72 inches2T, and proportionately larger lettering for greater viewing distances. Include secondary letter...
	H. Fasteners: Stainless-steel rivets or self-tapping screws.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	1. 5TBrady Corporation5T.
	2. 5TCarlton Industries, LP5T.
	3. 5TChampion America5T.
	4. 5TCraftmark Pipe Markers5T.
	5. 5TMarking Sevices Inc5T.
	6. 5TSeton Identification Products5T.

	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 2T1/2 inch2T for viewing distances up to 2T72 inches2T and proportionately larger lettering for greater viewing distances.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."
	B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 2T50 feet2T along each run. Reduce intervals to 2T25 feet2Tin areas of congested piping and equipment.

	C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	D. Pipe Label Color Schedule:
	1. Heating Water Piping: White letters on a safety-green background
	2. Natural Gas Piping: Black letters on a safety-yellow background


	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	230593 fl - testing, adjusting, and balancing for hvac
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.
	b. Variable-flow hydronic systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Boilers.

	3. Testing, adjusting, and balancing existing systems and equipment.
	4. Control system verification.


	1.3 DEFINITIONS
	A. NEBB: National Environmental Balancing Bureau.
	B. TAB: Testing, adjusting, and balancing.
	C. TABB: Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	E. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Certified TAB reports.

	1.5 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

	B. TAB Specialists Qualifications: Certified by NEBB or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB as a TAB technician.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	D. Examine system pumps to ensure absence of entrained air in the suction piping.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with equipment installed.
	c. Systems are flushed, filled, and air purged.
	d. Control valves are functioning per the sequence of operation.
	e. Shutoff and balance valves have been verified to be 100 percent open.
	f. Pumps are started and proper rotation is verified.
	g. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	h. Variable-frequency controllers' startup is complete and safeties are verified.
	i. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.4 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.5 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange terminals, and proceed as specified above for hydronic systems.
	B. Adjust the variable-flow hydronic system as follows:
	1. Verify that the differential-pressure sensor is located as indicated.
	2. Determine whether there is diversity in the system.

	C. For systems with no diversity:
	1. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	2. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	3. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	4. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	5. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	6. Prior to verifying final system conditions, determine the system differential-pressure set point.
	7. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Rec...
	8. Mark final settings and verify that all memory stops have been set.
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	10. Verify that memory stops have been set.

	D. For systems with diversity:
	1. Determine diversity factor.
	2. Simulate system diversity by closing required number of control valves, as approved by the design engineer.
	3. Adjust pumps to deliver total design gpm.
	a. Measure total water flow.
	1) Position valves for full flow through coils.
	2) Measure flow by main flow meter, if installed.
	3) If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	b. Measure pump TDH as follows:
	1) Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	2) Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	3) Convert pressure to head and correct for differences in gage heights.
	4) Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	5) With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	c. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	4. Adjust flow-measuring devices installed in mains and branches to design water flows.
	a. Measure flow in main and branch pipes.
	b. Adjust main and branch balance valves for design flow.
	c. Re-measure each main and branch after all have been adjusted.

	5. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	a. Measure flow at terminals.
	b. Adjust each terminal to design flow.
	c. Re-measure each terminal after it is adjusted.
	d. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	e. Perform temperature tests after flows have been balanced.

	6. For systems with pressure-independent valves at terminals:
	a. Measure differential pressure, and verify that it is within manufacturer's specified range.
	b. Perform temperature tests after flows have been verified.

	7. For systems without pressure-independent valves or flow-measuring devices at terminals:
	a. Measure and balance coils by either coil pressure drop or temperature method.
	b. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	8. Open control valves that were shut. Close a sufficient number of control valves that were previously open to maintain diversity, and balance terminals that were just opened.
	9. Prior to verifying final system conditions, determine system differential-pressure set point.
	10. If the pump discharge valve was used to set total system flow with variable-frequency controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-frequency controller to control system differential-pressure set point. Re...
	11. Mark final settings and verify that memory stops have been set.
	12. Verify final system conditions as follows:
	a. Re-measure and confirm that total water flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	c. Mark final settings.

	13. Verify that memory stops have been set.


	3.6 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
	A. Balance the primary circuit flow first.
	B. Balance the secondary circuits after the primary circuits are complete.
	C. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	D. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	E. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	F. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	G. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	H. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	I. Verify that memory stops have been set.

	3.7 PROCEDURES FOR BOILERS
	A. Hydronic Boilers:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Record relief valve pressure setting.


	3.8 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Confirm that the sequences of operation are in compliance with Contract Documents.
	2. Verify that controllers are calibrated and function as intended.
	3. Verify that controller set points are as indicated.
	4. Verify the operation of lockout or interlock systems.
	5. Verify the operation of valve and damper actuators.
	6. Verify that controlled devices are properly installed and connected to correct controller.
	7. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	8. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to Verify the following:
	1. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.10 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Heating-Water Flow Rate:  Plus or minus 10 percent
	2. >.

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.11 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Manufacturers' test data.
	2. Field test reports prepared by system and equipment installers.
	3. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in 2TBtu/h2T.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in 2Tinches2T, and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in 2Tinches2T.

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 2Tcfm2T.
	b. Entering-air temperature in 2Tdeg F2T.
	c. Leaving-air temperature in 2Tdeg F2T.
	d. Air temperature differential in 2Tdeg F2T.
	e. Entering-air static pressure in 2Tinches wg2T.
	f. Leaving-air static pressure in 2Tinches wg2T.
	g. Air static-pressure differential in 2Tinches wg2T.
	h. Low-fire fuel input in 2TBtu/h2T.
	i. High-fire fuel input in 2TBtu/h2T.
	j. Manifold pressure in 2Tpsig2T.
	k. High-temperature-limit setting in 2Tdeg F2T.
	l. Operating set point in 2TBtu/h2T.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.
	o. Heating value of fuel in 2TBtu/h2T.


	F. Prepare test and inspection reports.



	230719 fl - hvac piping insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following HVAC piping systems:
	1. Heating hot-water piping, indoors.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail attachment and covering of heat tracing inside insulation.
	3. Detail insulation application at pipe expansion joints for each type of insulation.
	4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	5. Detail removable insulation at piping specialties.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...

	1.6 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	1. Preformed Pipe Sections: Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C 533, Type I.
	2. Prefabricated Fitting Covers: Comply with ASTM C 450 and ASTM C 585 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

	G. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	1. Block Insulation: ASTM C 552, Type I.
	2. Board Insulation: ASTM C 552, Type IV.
	3. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
	4. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with ASTM C 552, Type II, Class 2.
	5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

	H. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	I. Mineral-Fiber, Preformed Pipe Insulation:

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature range of 2T50 to 800 deg F6T2T6T.
	C. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of 2Tminus 100 to plus 200 deg F6T2T6T.
	D. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	E. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	F. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.

	2.4 SEALANTS
	A. Cellular-Glass, Phenolic, and Polyisocyanurate Joint Sealants:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 2T3-inch-6T2T6T wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 2T4 inches6T2T6T o.c.
	3. Overlap jacket longitudinal seams at least 2T1-1/2 inches6T2T6T. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2T4 inches6T2...
	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 2T4 inches6T2T6T beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.3 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.4 INSTALLATION OF CELLULAR-GLASS INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available. Secure according to manufacturer's written instructions.
	2. When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of cellular-glass insulation to valve body.
	2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.


	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturers’ recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 2T6 inches6T2T6T o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 2T1 inch6T2T6T, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.

	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 2T200 Deg F6T2T6T and Below:
	1. 2TNPS 126T2T6T and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  2T1-1/2 inches6T2T6T thick.
	b. Mineral-Fiber, Preformed Pipe, Type I:  2T1 inch6T2T6T thick.





	231123 fl - facility natural-gas piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping and tubing joining materials.
	3. Manual gas shutoff valves.


	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attac...
	1. Detail mounting, supports, and valve arrangements for pressure regulator assembly.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For pressure regulators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.

	1.7 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-gas...
	1. Notify Owner no fewer than three days in advance of proposed interruption of natural-gas service.
	2. Do not proceed with interruption of natural-gas service without Owner's written permission.


	1.8 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group: 1.1.
	b. End Connections: Threaded or butt welding to match pipe.
	c. Lapped Face: Not permitted underground.
	d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground.



	2.2 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.3 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, 2TNPS 26T2T6T and Smaller: Comply with ASME B16.33.
	1. CWP Rating 2T125 psig
	2. Threaded Ends: Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
	4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 2T1 inch6T2T6T and smaller.
	6. Service Mark: Valves 2T1-1/4 inches6T2T6T to 2TNPS 26T2T6T shall have initials "WOG" permanently marked on valve body.

	B. General Requirements for Metallic Valves, 2TNPS 2-1/26T2T6T and Larger: Comply with ASME B16.38.
	1. CWP Rating:  2T125 psig
	2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark: Initials "WOG" shall be permanently marked on valve body.

	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	1. 5TManufacturers:5T Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	b. 5TBrassCraft Manufacturing Co.; a Masco company5T.
	c. 5TLyall, R. W. & Company, Inc5T.

	2. Body: Bronze, complying with ASTM B 584.
	3. Ball: Chrome-plated bronze.
	4. Stem: Bronze; blowout proof.
	5. Seats: Reinforced TFE; blowout proof.
	6. Packing: Threaded-body packnut design with adjustable-stem packing.
	7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating: 2T600 psig6T2T6T.
	9. Listing: Valves 2TNPS 16T2T6T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.


	2.4 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 2T6 inches6T2T6T wide and 2T4 mils6T2T6T thick, continuously inscribed with a description of util...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and                                                                                                                                                                                                     ...
	C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 INDOOR PIPING INSTALLATION
	A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping ...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Locate valves for easy access.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Verify final equipment locations for roughing-in.
	I. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	J. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of 3 pipe diameters, but not less than 2T3 inches6T2T6T long and same size as connected pipe. Install with space below bottom of ...

	K. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	L. Connect branch piping from top or side of horizontal piping.
	M. Install unions in pipes 2TNPS 26T2T6T and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	N. Do not use natural-gas piping as grounding electrode.

	3.4 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.

	3.5 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. Install gasket concentrically positioned.
	F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

	3.6 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 16T2T6T and Smaller: Maximum span, 2T96 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	2. 2TNPS 1-1/46T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	3. 2TNPS 1-1/2 and NPS 26T2T6T: Maximum span, 2T108 inches6T2T6T; minimum rod size, 2T3/8 inch6T2T6T.
	4. 2TNPS 2-1/2 to NPS 3-1/26T2T6T: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T1/2 inch6T2T6T.
	5. 2TNPS 46T2T6T and Larger: Maximum span, 2T10 feet6T2T6T; minimum rod size, 2T5/8 inch6T2T6T.


	3.7 CONNECTIONS
	A. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	B. Install piping adjacent to appliances to allow service and maintenance of appliances.
	C. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 2T72 inches6T2T6T of each gas-fired appliance and equipment. Install union between valve and appliances or equipment.
	D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.8 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.

	3.9 PAINTING
	A. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat: Interior latex matching topcoat.
	c. Topcoat: Interior latex  flat
	d. Color: Yellow


	B. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.10 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base
	1. Construct concrete bases of dimensions indicated, but not less than 2T4 inches6T2T6T larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 2T18-inch6T2T6Tcenters around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Use 2T3000-psig6T2T6T28-day, compressive-strength concrete and reinforcement.


	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 2T0.5 PSIG
	A. Aboveground, distribution piping shall be  one of  the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.13 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 2T0.5 PSIG6T2T6T AND LESS THAN 2T5 PSIG
	A. Aboveground, distribution piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with steel welding fittings and welded joints.


	3.14 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes 2TNPS 26T2T6T and smaller at service meter shall be one of  the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.

	B. Valves for pipe sizes 2TNPS 2-1/26T2T6T and larger at service meter shall be one of the following:
	1. Two-piece, full port, bronze ball valves with bronze trim.




	232113 fl - hydronic piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Steel pipe and fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.


	1.4 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping:  2T100 psig6T2T 6Tat 2T200 deg F
	2. Blowdown-Drain Piping:  2T180 deg F
	3. Safety-Valve-Inlet and -Outlet Piping: Equal to the pressure of the piping system to which it is attached.


	2.2 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Grooved Mechanical-Joint Fittings and Couplings:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TGrinnell Mechanical Products5T.
	b. 5TVictaulic Company5T.

	2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground,  2TNPS 26T2T6Tand smaller shall be any of the following:
	1.   Schedule 40 Grade B steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and flange fittings; and threaded joints.

	B. Hot-water heating piping, aboveground,  2TNPS 2-1/26T2T6T and larger  range>, shall be  any of the following:
	1.   Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange fittings, and welded and flanged joints.
	2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, mechanical joints.

	C. Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the service in which blowdown drain is installed.
	D. Air-Vent Piping:
	1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic piping systems according to piping manufacturer's written instructions.
	2. Outlet: 2TType K6T2T6T, annealed-temper copper tubing with soldered or flared joints.

	E. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining methods as for piping specified for the service in which safety valve is installed with metal-to-plastic transition fittings for plastic piping systems according...

	3.2 PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	C. Install piping to permit valve servicing.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	J. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	K. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.

	3.3 HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hanger, support, and anchor devices. Comply with the following requirements for maximum spacing of supports.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 2T20 feet6T2T6T long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 2T20 feet6T2T6T or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 2T20 feet6T2T6T or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
	6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.

	C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes:
	1. 2TNPS 3/46T2T6T: Maximum span, 2T7 feet6T2T6T.
	2. 2TNPS 16T2T6T: Maximum span, 2T7 feet6T2T6T.
	3. 2TNPS 1-1/26T2T6T: Maximum span, 2T9 feet6T2T6T.
	4. 2TNPS 26T2T6T: Maximum span, 2T10 feet6T2T6T.
	5. 2TNPS 2-1/26T2T6T: Maximum span, 2T11 feet6T2T6T.
	6. 2TNPS 36T2T6T and Larger: Maximum span, 2T12 feet6T2T6T.

	D. Support vertical runs at roof, at each floor, and at 2T10-foot6T2T6T intervals between floors.

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	F. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...

	3.5 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.

	3.6 FIELD QUALITY CONTROL
	A. Prepare hydronic piping according to ASME B31.9 and as follows:
	1. Leave joints, including welds, uninsulated and exposed for examination during test.
	2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure. If temporary restraints are impractical, isolate expansion joints from testing.
	3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.
	4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blinds in flanged joints to isolate equipment.
	5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect against damage by expanding liquid or other source of overpressure during test.

	B. Perform the following tests on hydronic piping:
	1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing. Another liquid that is safe for workers and compatible with piping may be used.
	2. While filling system, use vents installed at high points of system to release air. Use drains installed at low points for complete draining of test liquid.
	3. Isolate expansion tanks and determine that hydronic system is full of water.
	4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's working pressure. Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in system under test. Verify that stre...
	5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing components and repeat hydrostatic test until there are no leaks.
	6. Prepare written report of testing.

	C. Perform the following before operating the system:
	1. Open manual valves fully.
	2. Inspect pumps for proper rotation.
	3. Set makeup pressure-reducing valves for required system pressure.
	4. Inspect air vents at high points of system and determine if all are installed and operating freely (automatic type), or bleed air completely (manual type).
	5. Set temperature controls so all coils are calling for full flow.
	6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, cooling towers, to specified values.
	7. Verify lubrication of motors and bearings.




	232116 fl - hydronic piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Air-control devices.

	B. Related Requirements:
	1. Section 230523.12 "Ball Valves for HVAC Piping" for specification and installation requirements for ball valves common to most piping systems.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product:
	1. Include construction details and material descriptions for hydronic piping specialties.
	2. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code: Section IX.
	B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.


	PART 2 -  PRODUCTS
	2.1 AIR-CONTROL DEVICES
	A. Manual Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TApollo Flow Controls; Conbraco Industries, Inc5T.
	c. 5TArmstrong Pumps, Inc5T.
	d. 5TBell & Gossett; a Xylem brand5T.
	e. 5THays Fluid Controls5T.
	f. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze.
	3. Internal Parts: Nonferrous.
	4. Operator: Screwdriver or thumbscrew.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/86T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T225 deg F6T2T6T.

	B. Automatic Air Vents:
	1. 5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	a. 5TAMTROL, Inc5T.
	b. 5TArmstrong Pumps, Inc5T.
	c. 5TBell & Gossett; a Xylem brand5T.
	d. 5TSpirotherm, Inc5T.
	e. 5TTACO Comfort Solutions, Inc5T.

	2. Body: Bronze or cast iron.
	3. Internal Parts: Nonferrous.
	4. Operator: Noncorrosive metal float.
	5. Inlet Connection: 2TNPS 1/26T2T6T.
	6. Discharge Connection: 2TNPS 1/46T2T6T.
	7. CWP Rating: 2T150 psig6T2T6T.
	8. Maximum Operating Temperature: 2T240 deg F6T2T6T.


	2.2 CONNECTORS
	A. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections: Threaded or flanged to match equipment connected.
	3. Performance: Capable of 2T3/4-inch6T2T6T misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.

	B. Spherical, Rubber, Flexible Connectors:
	1. Body: Fiber-reinforced rubber body.
	2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
	3. Performance: Capable of misalignment.
	4. CWP Rating: 2T150 psig6T2T6T.
	5. Maximum Operating Temperature: 2T250 deg F6T2T6T.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicate...

	3.2 HYDRONIC SPECIALTIES INSTALLATION
	A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.
	B. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.



	235223 fl - cast-iron boilers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-iron boilers, trim, and accessories for generating hot water.

	1.3 ACTION SUBMITTALS
	A. Shop Drawings: For boilers, boiler trim, and accessories.
	1. Include plans, elevations, sections, and attachment details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For boilers, components, and accessories to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace controls and heat exchangers of boilers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Controls: One year from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers:   10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and Pressure Vessel Code.
	C. Mounting Frame: Steel rails used to mount assembled boiler package on concrete base.

	2.2 MANUFACTURERS
	A. 5TManufacturers:5T Basis of design: Weil-McLain. Subject to compliance with requirements, voluntary alternates are:
	1. 5TBurnham Hydronics5T.
	2. 5TViessmann Manufacturing Co. (US) Inc5T.


	2.3 MANUFACTURED UNITS
	A. Description: Factory fabricated and assembled.
	1. Cast-iron sections shall be sealed pressure tight and held together with tie rods set on an insulated steel base, including insulated jacket and flue-gas vent connection.

	B. Cast-Iron Section Design:
	1. Number of Passes:  Single or Multiple.
	2. Sectional Joints: High-temperature sealant to seal flue-gas passages not in contact with heating medium, fiber roping, and held together with tie rods.
	3. Drain and blowdown tappings.
	4. Return injection tube to equalize water flow to all sections.
	5. Crown inspection tappings with brass plugs.
	6. Cast in air elimination.

	C. Combustion Chamber: Equipped with ceramic-fiber target wall insulation and flame observation ports, front and back.
	D. Casing:
	1. Jacket:  Sheet metal, with snap-in or interlocking closures and powder-coated protective finish.
	2. Insulation: Minimum 2T1-inch-6T2T6T thick, mineral-fiber insulation surrounding the heat exchanger.
	3. Draft Hood: Flue canopy and rear flue connection shall be constructed of aluminized or stainless steel containing adjustable outlet damper assembly.
	4. Control Cabinet: Sheet metal casing shall cover all controls, gas train, and burner.


	2.4 ATMOSPHERIC-GAS BURNER
	A. Burner Tubes and Orifices:  Stainless steel or Cast iron, for natural gas.
	B. Gas Train: Control devices and low-high-low control sequence shall comply with requirements in ASME CSD-1.
	C. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	D. Burner Tubes and Orifices:  Stainless steel Cast iron, for natural gas.
	E. Gas Train: Combination gas valve with manual shutoff, pressure regulator, and pilot adjustment.
	F. Pilot:  Intermittent-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.
	G. Burner: Welded construction with multivane, stainless-steel, flame-retention diffuser for natural gas.
	H. Blower: Forward-curved centrifugal fan integral to burner, directly driven by motor, with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

	2.5 TRIM FOR HOT-WATER BOILERS
	A. Include devices sized to comply with ASME B31.9.
	B. Combination high and operating temperature limit control with adjustable differential. Max temp 240F.
	C. Aquastat Controllers: Operating, firing rate, and high limit.
	D. Safety Relief Valve: ASME rated. Verify existing system pressure prior to utilizing standard 30 psig relief valve. Provide relief valve with setting above normal operating system pressure.
	E. Pressure and Temperature Gage: Minimum 2T3-1/2-inch-6T2T6T diameter, combination water-pressure and -temperature gage. Gages shall have operating-pressure and -temperature ranges, so normal operating range is about 50 percent of full range.
	F. Boiler Air Vent:  Automatic.
	G. Transformer for controls.
	H. Drain Valve: Minimum 2TNPS 3/46T2T6T hose-end gate valve.
	I. Electronic low water cut off with manual reset.

	2.6 CONTROLS
	A. Boiler operating controls shall include the following devices and features:
	1. Control transformer.
	2. Pilot proving with manual reset upon two failures.
	3. Main flame control.
	4. Intermittent electronic pilot ignition with proven low fire start and high fire run modes.
	5. Set-Point Adjust: Set points shall be adjustable.
	6. Sequence of Operation: Electric, factory-fabricated and field-installed panel to control burner firing rate to reset supply-water temperature inversely with outside-air temperature. At 2T0 deg F6T2T6T outside-air temperature, set supply-water tempe...
	a. Include automatic, alternating-firing sequence for multiple boilers to provide equal runtime for boilers.


	B. Safety Controls: To maintain safe operating conditions, burner safety controls limit burner operation.
	1. High Cutoff:  Manual reset stops burner if operating conditions rise above maximum boiler design temperature.
	2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water. Cutoff switch shall be manual-reset type.
	3. Fifteen second flame response timing with five minute lockout if pilot flame not proven.
	4. Blocked Vent Safety Switch: Manual-reset switch factory mounted on draft diverter.
	5. Flame failure alarm panel that indicates Call for Heat, Pilot Proven, Main Flame Proven, and Flame Failure with audible alarm.
	6. Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm for above conditions.


	2.7 ELECTRICAL POWER
	A. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical Sections.
	B. Single-Point Field Power Connection: Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler.
	1. House in NEMA 250, Type 1 enclosure.
	2. Wiring shall be numbered and color coded to match wiring diagram.
	3. Install factory wiring outside of an enclosure in a metal raceway.
	4. Field power interface shall be to fused disconnect switch.
	5. Provide branch power circuit to each motor and to controls with disconnect switch or circuit breaker.
	6. Provide each motor with overcurrent protection.


	2.8 CAPACITIES AND CHARACTERISTICS
	A. Hot-Water Heating:
	1. Refer to drawings.

	B. Minimum Combustion Efficiency: 85 percent.

	2.9 SOURCE QUALITY CONTROL
	A. Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME Boiler and Pressure Vessel Code.
	B. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform hydrostatic test.
	C. Allow Owner access to source quality-control testing of boilers. Notify Architect 14 days in advance of testing.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical connections to verify actual locations, sizes, and other conditions affecting performance of the Work.
	1. Final boiler locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.

	B. Examine mechanical spaces for suitable conditions where boilers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BOILER INSTALLATION
	A. Equipment Mounting:
	1. Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

	B. Install gas-fired boilers according to NFPA 54.
	C. Assemble boiler sections in sequence and seal between each section.
	D. Assemble and install boiler trim.
	E. Install electrical devices furnished with boiler but not specified to be factory mounted.
	F. Install control wiring to field-mounted electrical devices.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Section 232113 "Hydronic Piping" Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to boiler to allow service and maintenance.
	C. Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of gas-train connection. Provide a reducer if required.
	D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each connection.
	E. Install piping from safety relief valves to nearest floor drain.
	F. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.
	3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	a. Burner Test: Adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency.
	b. Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level, and water temperature.
	c. Set field-adjustable switches and circuit-breaker trip ranges as indicated.


	C. Remove and replace malfunctioning units and retest as specified above.
	D. Boiler will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain boilers.
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