
PROJECT MANUAL 
FOR THE  

HARBOR HALL COURTYARD IMPROVEMENTS 

 

UNIVERSITY OF MARYLAND 
BALTIMORE COUNTY 

 
FOR 

DESIGN AND CONSTRUCTION SERVICES 
DEPARTMENT OF FACILITIES MANAGEMENT 

 
RFP:23-126 

MDE NO. 24-SF-0026 
 

January 31, 2024 
 
 
 

CONSULTING TEAM 
A MORTON THOMAS AND ASSOCIATES 

Civil Engineering/Prime 

FLORA TEETER, INC. 
Landscape Architecture 

KIM ENGINEERING 
Geotechnical Engineer 

CARROLL ENGINEERING 
Structural Engineering 

NMP Engineering 

MDE Expedited Review 

WFT ENGINEERING 

Electrical Engineering 

FORELLA GROUP LLC 
Cost Estimating 

 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 23-126  100% Construction Documents Submission 
 

ENGINEERS SEAL PAGE 1 
   

CIVIL ENGINEERING  

 

“I hereby certify that these documents were 
prepared or approved by me, and that I am a duly 
licensed professional engineer under the laws of the 
State of Maryland, License No. 32561, Expiration 
Date 01/06/26.” 

 

A Morton Thomas and Associates  

By: Michael Wychulis, P.E.  

  
 

LANDSCAPE ARCHITECTURE   
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07/11/24.” 

 

Flora Teeter Landscape Architecture  

By: Joan Floura, PLA  
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“I hereby certify that these documents were 
prepared or approved by me, and that I am a duly 
licensed professional engineer under the laws of the 
State of Maryland, License No.20021, Expiration 
Date 04/23/25.”  

 

WFT Engineering  

By: Bernard Mahon, P.E.  
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SECTION 003132 

GEOTECHNICAL DATA 

1.1 GEOTECHNICAL DATA 

A. This Document with its referenced attachments is part of the Procurement and Contracting 
Requirements for Project. They provide Owner's information for Bidders' convenience and are 
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made 
available for Bidders' convenience and information. This Document and its attachments are not 
part of the Contract Documents. 

B. Because subsurface conditions indicated by the soil borings are a sampling in relation to the 
entire construction area, and for other reasons, the Owner, the Engineer, the Engineer's 
consultants, and the firm reporting the subsurface conditions do not warranty the conditions 
below the depths of the borings or that the strata logged from the borings are necessarily typical 
of the entire site. Any party using the information described in the soil borings and geotechnical 
report shall accept full responsibility for its use. 

C. Soil-boring data for Project, obtained by Kim Engineering, dated 07/28/2023, is available for 
viewing as appended to this Document. 

D. A geotechnical investigation report for Project, prepared by Kim Engineering., dated 
09/22/2023, is available for viewing as appended to this Document. 

1. The opinions expressed in this report are those of a geotechnical engineer and represent 
interpretations of subsoil conditions, tests, and results of analyses conducted by a 
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn 
from the data. 

2. Any party using information described in the geotechnical report shall make additional 
test borings and conduct other exploratory operations that may be required to determine 
the character of subsurface materials that may be encountered. 

END OF DOCUMENT 003132 
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Type of contract. 
4. Phased construction. 
5. Contractor-furnished/Owner-installed (CFOI) products. 
6. Contractor's use of site and premises. 
7. Coordination with occupants. 
8. Work restrictions. 
9. Parking Requirements 
10. Specification and Drawing conventions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

2. Section 017300 "Execution" for coordination of Owner-installed products. 

1.3 PROJECT INFORMATION 

A. Project Identification: Harbor Hall Courtyard Improvements. 

1. Project Location: 1000 Hilltop Circle, Baltimore, MD 21250. 

B. Owner: Design and Construction Services, Department of Facilities Management, University of 
Maryland, Baltimore County, 1000 Hilltop Circle, Baltimore, MD 21250. 

1. Owner's Representative: Mr. Phillip Cho, Project Manager. 

C. Engineer: A. Morton Thomas and Associates, Inc., 700 King Farm Blvd., Suite 300, Rockville, 
MD 20850. 

D. Engineer's Consultants: Engineer has retained the following design professionals, who have 
prepared designated portions of the Contract Documents: 

1. Landscape Architect: Flora Teeter 

2. Electrical Engineering: WFT Engineering 
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3. Geotechnical Engineering: Kim Engineering 

4. Cost Estimating: Forella Group 

5. MDE Expedited Review: NMP Engineering. 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and includes, but is not limited to, 
the following: 

1. Renovation of the existing Harbor Hall courtyards. 

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 

1.5 PHASED CONSTRUCTION 

A. The Work shall be conducted in one phase. 

1.6 CONTRACTOR'S USE OF SITE AND PREMISES 

A. Unrestricted Use of Site: Each Contractor shall have full use of Project site for construction 
operations during construction period. Contractor's use of Project site is limited only by Owner's 
right to perform work or to retain other contractors on portions of Project. 

B. Limits on Use of Site: Limit use of Project site to Work in areas indicated. Do not disturb 
portions of Project site beyond areas in which the Work is indicated. 

1. Driveways, Walkways and Entrances: Keep driveways, loading areas, and entrances 
serving premises clear and available to Owner, Owner's employees, and emergency 
vehicles at all times. Do not use these areas for parking or for storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

1.7 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy Project site and adjacent building(s) during entire 
construction period. Cooperate with Owner during construction operations to minimize conflicts 
and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-day 
operations. Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities 
without written permission from Owner and approval of authorities having jurisdiction. 

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's 
operations. 
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1.8 WORK RESTRICTIONS 

A. Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets, work on public streets, rights of way, and 
other requirements of authorities having jurisdiction. 

B. On-Site Work Hours: Limit work to between 7:00 a.m. to 7:00 p.m., Monday through Friday, 
unless otherwise indicated. Work hours may be modified to meet Project requirements if 
approved by Owner and authorities having jurisdiction. 

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging for 
temporary utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 

D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise 
and vibration, dust, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Owner not less than two days in advance of proposed disruptive operations. 
2. Obtain Owner's written permission before proceeding with disruptive operations. 

E. Nonsmoking Building: Smoking is not permitted on-campus. Please refer to 
https://smokefree.umbc.edu for campus map of designated smoking areas. 

F. Controlled Substances: Use of tobacco products and other controlled substances are not 
permitted. 

G. Employee Identification: Provide identification tags for Contractor personnel working on Project 
site. Require personnel to use identification tags at all times. 

H. Employee Screening: Comply with Owner's requirements for drug and background screening of 
Contractor personnel working on Project site. 

1. Maintain list of approved screened personnel with Owner's representative. 

1.9 PARKING REQUIREMENTS  

A. Valid UMBC parking permit must be  displayed  on  vehicles  parked  in  non-metered  parking 
spaces on campus. Parking permits are enforced year round, between the following hours:  
1. Monday through Thursday: 7:00 AM to 7:00 PM. 
2. Friday: 7:00 AM to 3:30 PM.  

B. Failure to display parking permit or parking in unauthorized locations may result in issuance of a 
citation.  A  parking  violation  issued  against  a  vehicle  without  a  permit  will  be  charged  to  
the registered owner of the vehicle.  

C. Confine parked vehicles to designated parking spaces unless otherwise approved in writing.  

D. When practical for the University,  each  Contractor  and  each  primary  subcontractor  will  be 
issued one Service Area parking permit. Issuance of a parking permit does not guarantee that a 
Service Area parking space is available in the vicinity of the project site.  

https://smokefree.umbc.edu/
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E. UMBC Project Manager will notify UMBC Parking Services of contractor parking needs. Parking 
permits for contractors are available only when UMBC Parking Services has been notified about 
the project in advance by UMBC Project Manager. 1.For   each   vehicle   requiring a parking   
permit,  complete   Contractor   Parking   Permit application  and  submit  to UMBC  :Parking  
Services  in  Facilities  Management  Building. UMBC Project Manager will provide appropriate 
application form for use. On-Site Work Hours: Limit work in the existing building to normal 
business working hours of 7:00 a.m. to 7:00 p.m., Monday through Friday, unless otherwise 
indicated. 

1.10 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications. The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2. Text Color: Text used in the Specifications, including units of measure, manufacturer and 
product names, and other text may appear in multiple colors or underlined as part of a 
hyperlink; no emphasis is implied by text with these characteristics. 

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow 
for access to linked information that is not residing in the Specifications. Unless otherwise 
indicated, linked information is not part of the Contract Documents. 

4. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. Division 00 Contracting Requirements: General provisions of the Contract, including General 
and Supplementary Conditions, apply to all Sections of the Specifications. 

C. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work 
of all Sections in the Specifications. 

D. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations. 
3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012200  

UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

B. Related Requirements: 

1. Section 014000 "Quality Requirements" for general testing and inspecting requirements. 
 

1.3 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the 
Work as a price per unit of measurement for materials, equipment, or services, or a portion of 
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 
of Work or estimated quantities of Work required by the Contract Documents are increased or 
decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that requires 
establishment of unit prices. Methods of measurement and payment for unit prices are specified 
in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections 
referenced in the schedule contain requirements for materials described under each unit price. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

A. Unit Price 1: Removal of unsatisfactory soil and replacement with satisfactory soil material. 

1. Description: Unsatisfactory soil excavation and disposal off site and replacement with 
satisfactory fill material or engineered fill from off site, as required, according to 
Section 312000 "Earth Moving." 

2. Unit of Measurement: Cubic yard of soil excavated, based on survey of volume removed. 
3. Estimated quantity for Bidding Purposes is 500 cubic yards. 

B. Unit Price 2: Removal of unsatisfactory soil and replacement with structural fill. 

1. Description: Unsatisfactory soil excavation and disposal off site and replacement with 
satisfactory fill material or engineered fill from off site, as required, according to 
Section 312000 "Earth Moving." 

2. Unit of Measurement: Cubic yard of soil excavated, based on survey of volume removed. 
3. Estimated quantity for Bidding Purposes is 500 cubic yards. 

END OF SECTION 012200 
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SECTION 012600 

CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling and processing 
Contract modifications. 

1.3 MINOR CHANGES IN THE WORK 

A. Subject to approval by Owner, A/E will issue supplemental instructions authorizing Minor 
Changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, on 
form approved by Owner. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: A/E will issue a detailed description of proposed changes in 
the Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, 
the description will include supplemental or revised Drawings and Specifications. 
1. Proposal Requests issued by Architect are for information only. Do not consider them 

instructions either to stop work in progress or to execute the proposed change. 
2. Within timeframe indicated, but not more than 10-days after receipt of Proposal Request, 

submit a quotation estimating cost adjustments to the Contract Sum and the Contract 
Time necessary to execute the change. 
a. Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made. If requested, furnish survey 
data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and applicable trade 
discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's Construction Schedule that indicates the effect of 

the change. 

B. Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the 
Contract, Contractor may propose changes by submitting a request for a change to A/E and 
Owner. 
1. Include a statement outlining reasons for the change and the effect of the change on the 

Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 
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2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and applicable trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's Construction Schedule that indicates the effect of the 

change. 
6. Comply with requirements in Division 01 Section "Product Requirements" if the proposed 

change requires substitution of one product or system for product or system specified. 

C. Proposal Request Form: Use forms approved by Owner. 

1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Owner may issue a Construction Change Directive to instruct 
Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order. 
1. Construction Change Directive contains a complete description of change in the Work. It 

also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 
1. Unless otherwise directed, following completion of change, submit an itemized account 

and supporting data necessary to substantiate cost and time adjustments to the Contract. 

1.6 CHANGE ORDER PROCEDURES 

A. Upon the University's approval of a Proposal Request, the University will issue a Change Order 
for signatures of the Contractor followed by a Notice to Proceed. 

PART 2 - PRODUCTS (Not Used) 

PART 3 -  EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 012900  

PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

B. Related Requirements: 

1. Section 012200 "Unit Prices" for administrative requirements governing the use of unit 
prices. 

2. Section 013200 "Construction Progress Documentation" for administrative requirements 
governing the preparation and submittal of the Contractor's construction schedule. 

1.3 DEFINITIONS 

A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract 
Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

1.4 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's 
construction schedule.  

1. Submit the schedule of values to Owner at earliest possible date and as follows: 
a. No later than 10-days after issuance of the Notice-to-Proceed 
b. Not less than 7-days before submitting the initial Application for Payment. 

 

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for 
the schedule of values. Provide at least one-line item for each Specification Section. 

1. Identification: Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Owner’s Project number 
c. Contractor's name and address. 
d. Date of submittal. 
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e. Contractor’s FEI number. 

 

2. Arrange a schedule of values consistent with format of AIA Document G703. 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports. Provide multiple line items 
for principal subcontract amounts in excess of ten percent of contract sum. 
a. Provide breakdown of costs for General Conditions and General Requirements.  
b. Separate material and equipment costs from labor costs.  

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the schedule of values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

6. Schedule Updating: Update and resubmit the schedule of values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications and payments as approved by Owner. 

B. Payment Application Times: Payments applications shall be submitted to Owner by the last day 
of the month.  The period covered by each Application for Payment is one month, ending on the 
25th day of the month.  
1. Submit draft copy of Application for Payment on or about the 20thday of the month for 

review by Owner. 

C. Application for Payment Forms:  Use forms approved by Owner for Applications for Payment. 
1. Application   for   Payment   Form:   Consistent   with AIADocumentG702, except   that 

Architect’s Certificate for Payment language is not required.  Provide blank space 
nominally 2.75-inches wide by 2.25-inches high to record University’s review and 
approval action. 

2. Payment Detail Form: Consistent with AIADocumentG703. 
3. Include the following information for identification: 

a. Project name and location. 
b. Bill to line stating UMBC. 
c. UMBC Project number. 
d. Contractor's name, address, and phone number. 
e. Contractor’s Federal Tax ID number. 
f. Invoice submittal date. 
g. Unique invoice number that relates to Contractor’s bookkeeping system. 
h. Invoice sequence number beginning with 01. 
i. Description of goods and services received. 

D. Application Preparation:    Complete every entry on form.    Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.   Owner will return incomplete 
applications without action. 
1. Entries shall match data on the schedule of values. 
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2. Include amounts for work completed following previous Application for Payment, whether 
payment has been received.  Include only amounts for work completed at time of 
Application for Payment. 

3. Include amounts of Change Orders executed before last day of construction period 
covered by application. 

4. Include itemization and adequate evidence to support Contractor’s right to payment 
claimed. Retain one of two "Application for Payment Forms" paragraphs below if using 
other than a standard industry form. 

E. Stored Materials:    Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.    Differentiate between 
items stored on-site and items stored off-site. 
1. Provide certificate of insurance, evidence of transfer of title to Owner, and, if requested, 

consent of surety to payment, for stored materials. 
2. Provide supporting documentation that verifies amount requested, such as invoices and 

statements from subcontractors and suppliers.    Match amount requested with amounts 
indicated on documentation; do not include overhead and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 
a. Materials previously stored and included in previous Applications for Payment. 
b. Work completed for this Application utilizing previously stored materials. 
c. Additional materials stored with this Application. 
d. Total materials remaining stored, including materials with this Application. 

F. Transmittal:   Submit one signed and notarized Application for Payment to Owner by a method 
ensuring receipt within two regular workdays. If requested by Owner, include waivers of lien and 
similar attachments.1. Transmit with a transmittal form listing attachments and recording 
appropriate information about application.2. Deliver Application for Payment to University 
Project Manager. 

G. Initial Application for Payment:    Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 
1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule (preliminary if not final). 
4. List of Contractor's staff assignments and key personnel. 
5. Certificates of insurance and insurance policies. 
6. Performance and payment bonds. 

H. Final Payment Application:    Submit final Application for Payment with lien releases and 
supporting documentation to establish the University’s title to materials and give assurance that 
claims against the project do not exist. In addition, submit the following: 
1. Evidence of completion of Project closeout requirements. 
2. Updated final statement, accounting for final changes to the Contract Sum. 
3. Evidence that claims have been settled. 
4. Electric certificate from independent electrical inspection agency.  

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 

PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2  SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 
1. General coordination procedures. 
2. Coordination drawings. 
3. Requests for Information (RFIs). 
4. Project meetings. 

B. Related Requirements: 
1. Division 01 Section "Construction Progress Documentation" for preparing and submitting 

Contractor's construction schedule. 
2. Division 01 Section “Quality Requirements” for Contractor’s Quality Control Program. 
3. Division 01 Section "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 
4. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. RFI: Request for Information. A request from Owner, A/E, or Contractor seeking information 
required by or clarifications of the Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 
1. Name, address, and telephone number of entity performing subcontract or supplying 

products. 
2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

B. Key Personnel Names: Prior to starting construction operations, submit a list of key personnel 
assignments, including superintendent and other personnel in attendance at Project site. 
Identify individuals and their duties and responsibilities; list addresses and telephone numbers, 
including office and cellular telephone numbers and e-mail addresses. 
1. Provide contact information for representative who will be emergency contact for after-

hours issues and problems concerning this Work. 
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2. Provide names, addresses, and telephone numbers of individuals assigned as alternates 
in the absence of individuals assigned to Project. 

3. Keep list current at all times. 

1.5 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation. 
1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work. 

C. Conservation: Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials. Coordinate use of 
temporary utilities to minimize waste. 

1.6 COORDINATION DRAWINGS 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 
individual Sections, and additionally where installation is not completely shown on Shop 
drawings, where limited space availability necessitates coordination, or if coordination is 
required to facilitate integration of products and materials fabricated or installed by more than 
one entity. 

1.7 REQUESTS FOR INFORMATION (RFIS) 

A. General: Immediately on discovery of the need for additional information or interpretation of the 
Contract Documents, Contractor shall prepare and submit an RFI in the form specified via the 
owner’s web-based project management tool. 
1. Architect will return RFIs submitted to Architect by other entities controlled by Contractor 

with no response. 
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 

work or work of subcontractors.  

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following: 
1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
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8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 
a.  Include dimensions, thicknesses, structural grid references, and details of affected 

materials, assemblies, and attachments on attached sketches. 

C. RFI Forms: Software-generated form with substantially the same content as indicated above, 
acceptable to Owner. 
1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow 
seven working days for Architect's response for each RFI. RFIs received by Architect after 1:00 
p.m. will be considered as received the following working day.   
1. Inappropriate or incomplete RFIs will be returned without action. 
2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt of additional information. 
3. If Contractor considers that Architect's action on RFIs will result in a change to the 

Contract Time or the Contract Sum, notify the Owner in accordance with provisions of the 
contract. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log weekly. Include the following: 
1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties. Review response and notify Architect within seven days if Contractor 
disagrees with response. Include the following in RFI Log: 
1. Identification of related Proposal Request, Construction Change Directive, Architect’s 

Supplemental Instructions, change order, or similar related information that may have 
been issued separately. 

1.8 PROJECT MEETINGS 

A. General: Schedule and conduct meetings and conferences at Project site unless otherwise 
indicated. 
1. Attendees: Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting. Notify Owner and Architect of scheduled 
meeting dates and times. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 
3. Minutes: Entity responsible for conducting meeting will record significant discussions and 

agreements achieved. Distribute the meeting minutes to everyone concerned, including 
Owner and Architect, within three days of the meeting. 
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B. Preconstruction Meeting: Schedule and conduct a preconstruction meeting before starting 
construction, at a time convenient to Owner and Architect. 
1. Conduct the conference to review responsibilities and personnel assignments. 
2. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority, 

Architect, and their consultants; Contractor and its superintendent; major subcontractors; 
suppliers; and other concerned parties shall attend the conference. Participants at the 
meeting shall be familiar with Project and authorized to conclude matters relating to the 
Work. 

3. Agenda: Discuss Agenda: Discuss items of significance that could affect progress, 
including the following: 
a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Lines of communications. Procedures for processing field decisions and Change 

Orders. 
f. Procedures for RFIs. 
g. Procedures for testing and inspecting. 
h. Procedures for processing Applications for Payment. 
i. Distribution of the Contract Documents. 
j. Submittal procedures. 
k. Preparation of record documents. 
l. Use of the premises and existing building. 
m. Work restrictions. 
n. Working hours. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
q. Procedures for moisture and mold control. 
r. Procedures for disruptions and shutdowns. 
s. Construction waste management and recycling. 
t. Parking availability. 
u. Office, work, and storage areas. 
v. Equipment deliveries and priorities. 
w. First aid. 
x. Security. 
y. Progress cleaning. 

4. Minutes: Entity responsible for conducting meeting will record and distribute meeting 
minutes. 

C. Preinstallation Conferences: Preinstallation Conferences: Conduct a preinstallation conference 
at Project site before each construction activity that requires coordination with other 
construction. 
1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. Advise Architect 
and Owner's Commissioning Authority of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 
a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of field samples. 
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i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded. 
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time 
convenient to Owner and Architect, but no later than 60 days after the start of construction. 
Conduct at least two additional follow-up meetings no later than 30-days prior to the scheduled 
date of Substantial Completion. 
1. Conduct the conference to review requirements and responsibilities related to Project 

closeout. 
2. Attendees: Authorized representatives of Owner, Architect, and their consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the meeting. Participants at the meeting shall be familiar with Project 
and authorized to conclude matters relating to the Work. 

3.  Agenda: Discuss items of significance that could affect or delay Project closeout, 
including including the following: 
a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for delivery of material samples, attic stock, and spare parts. 
f. Requirements for demonstration and training. 
g. Preparation of Contractor's punch list. 
h. Procedures for processing Applications for Payment at Substantial Completion and 

for final payment. 
i. Submittal procedures. 
j. Coordination of separate contracts. 
k. Owner's partial occupancy requirements. 
l. Installation of Owner's furniture, fixtures, and equipment. 
m. Responsibility for removing temporary facilities and controls. 

4. Minutes: Entity conducting meeting will record and distribute meeting minutes. 

E. Progress Meetings: Conduct progress meetings at bi-weekly intervals. 
1. Coordinate dates of meetings with preparation of payment requests. 
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2. Attendees: In addition to representatives of Owner, Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings. All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review 
other items of significance that could affect progress. Include topics for discussion as 
appropriate to status of Project. 
a. Contractor's Construction Schedule: Review progress since the last meeting. 

Determine whether each activity is on time, ahead of schedule, or behind 
schedule, in relation to Contractor's construction schedule. Determine how 
construction behind schedule will be expedited; secure commitments from parties 
involved to do so. Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time. 

b. Review present and future needs of each entity present, including the following: 
Interface requirements. 
1) Sequence of operations. 
2) Status of submittals. 
3) Deliveries. 
4) Off-site fabrication. 
5) Access. 
6) Site utilization. 
7) Temporary facilities and controls. 
8) Progress cleaning. 
9) Quality and work standards. 
10) Status of correction of deficient items. 
11) Field observations. 
12) Status of RFIs. 
13) Status of proposal requests. 
14) Pending changes. 
15) Status of Change Orders. 
16) Pending claims and disputes. 
17) Documentation of information for payment requests. 

4. Minutes: Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information. 
a. Schedule Updating: Revise Contractor's construction schedule after each progress 

meeting where revisions to the schedule have been made or recognized. Issue 
revised schedule concurrently with the report of each meeting. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 
 
 

END OF SECTION 
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SECTION 013200  

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's Construction Schedule. 

2. Construction Schedule Updates. 

3. Daily construction reports. 

4. Field condition reports. 

5. Site condition and special reports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals: 
1. Working electronic copy of file where indicated. 
2. PDF electronic file. 

B. Contractor’s Construction Schedule: Initial schedule of size to display schedule for entire 
construction period. 
1. Schedule Updates:  Submit with Applications for Payment, or more frequently if required 

to indicate schedule adjustments. 

C. Daily Construction Reports: Submit at weekly intervals. 

1.4 COORDINATION 

A. Coordinate   preparation   and   processing   of   schedules   and   reports   with   performance   
of construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate   Contractor's   Construction   Schedule   with   the   Schedule   of   Values, list   of 
subcontracts, Submittals Schedule, progress reports, payment requests, and other required 
schedules and reports. 
1. Secure time commitments for performing critical elements of the Work from parties 

involved. 
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2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTROR’S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for Notice-to-Proceed to date of Final 
Completion. 
1. Contract completion date shall not be changed by submission of a schedule that shows 

an early completion date, unless specifically authorized by Change Order. 

B. Activities: Treat each story or separate area as a separate numbered activity for each principle 
element of the Work. Comply with the following: 
1. Activity Duration:  Define activities so no activity is longer than (twenty) 20 days, unless 

specifically allowed by Owner. 
2. Procurement Activities:  Include procurement process activities for longleaf items and 

major items, requiring a cycle of more than 45days, as separate activities in schedule. 
Procurement cycle activities include, but are not limited to, submittals, approvals, 
purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in Division 
01Section “Submittal Procedures” in schedule.  Coordinate submittal review times in 
Contractor’s Construction Schedule with Submittals Schedule. 

4. Substantial   Completion:   Indicate   completion   in   advance   of   date   established   
for Substantial   Completion and   allow   time   for   Architect's   administrative   
procedures necessary for certification of Substantial Completion. 

5. Punch List and Final Completion: Include not more than15 days for completion of punch 
list items and final completion. 

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule and show how the sequence of the Work is affected. 
1. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Occupancy adjacent to Work. 
c. Partial occupancy before Substantial Completion. 
d. Environmental control. 

2. Construction Areas: Identify each major area of construction for each major portion of the 
Work.  Indicate where each construction activity within a major area must be sequenced 
or integrated with other construction activities. 

D. Upcoming Work Summary (Two-week Look Ahead): Prepare summary report for distribution at 
progress meetings, indicating activities scheduled to occur or commence prior to submittal of 
next schedule update. Include a summary of the following issues: 
1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

E. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar days 
behind the current approved schedule submit a separate recovery schedule indicating means 
by which Contractor intends to regain compliance with the schedule.  Indicate changes to 
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working hours working days crew sizes and equipment required to achieve compliance and date 
by which recovery will be accomplished. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive fully developed horizontal Gantt-chart-type 
Contractor's construction schedule within 30 days of date established for commencement of the 
Work.  Base schedule on the startup construction schedule and additional information received 
since the start of Project. 

B. Preparation:  Indicate each significant construction activity separately. Identify first workday of 
each week with a continuous vertical line.1. For construction activities that require three months 
or longer to complete indicate an estimated completion percentage in 10 percent increments 
within time bar. 

2.3 REPORTS 

A. Daily   Construction   Reports:   Prepare   a   daily   construction   report   recording   the   
following information concerning events at Project site: 
1. List of subcontractors at Project site. 
2. Approximate count of personnel at Project site. 
3. Material deliveries. 
4. High and low temperatures and general weather conditions including presence of rain or 

snow 
5. Accidents. 
6. Meetings and significant decisions. 
7. Stoppages delays shortages and losses. 
8. Orders and requests of authorities having jurisdiction. 
9. Change Orders received and implemented. 
10. Construction Change Directives received and implemented. 
11. Services connected and disconnected. 
12. Equipment or system tests and startups. 
13. Partial completions and occupancies. 
14. Substantial Completions authorized. 

B. Site Condition Reports:  Immediately on discovery of a difference between site conditions and 
the Contract Documents prepare and submit a detailed report.  Submit with a Request for 
Information. Include   a   detailed   description   of   the   differing   conditions   together   with 
recommendations for changing the Contract Documents. 

2.4 SPECIAL REPORTS 

A. General: Submit special reports directly to Owner within one day(s) of an occurrence. Distribute 
copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 
Project site whether related directly to the Work prepare and submit a special report. List chain 
of events persons participating response by Contractor’s personnel evaluation of results or 
effects and similar pertinent information.  Advise Owner in advance when these events are 
known or predictable. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor’s Construction Schedule Updating:  At monthly intervals update schedule to reflect 
actual construction progress and activities. 
1. Revise schedule immediately after each meeting or other activity where revisions have 

been recognized or made.  Issue updated schedule concurrently with the report of each 
such meeting. 

2. Include a report with updated schedule that indicates every change including but not 
limited to changes in logic durations actual starts and finishes and activity durations. 

3. As the Work progresses indicate final completion percentage for each activity. 

B. Distribution: Distribute copies of approved schedule to A/E, Owner, separate contractors, testing 
and inspecting agencies, and other parties identified by Contractor with a need-to-know 
schedule responsibility. 
1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in 

the same locations.  Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in performance of construction 
activities. 

END OF SECTION 013200 
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SECTION 013300 

SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

B. Related Requirements: 

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the 
schedule of values. 

2. Section 013200 "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's construction schedule. 

3. Section 017823 "Operation and Maintenance Data" for submitting operation and 
maintenance manuals. 

4. Section 017839 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

1.3 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require A/E's 
responsive action. Action submittals are those submittals indicated in individual Specification 
Sections as "action submittals." 

B. Informational Submittals: Written and graphic information and physical samples that do not 
require A/E's responsive action. Submittals may be rejected for not complying with 
requirements. Informational submittals are those submittals indicated in individual Specification 
Sections as "informational submittals." 

C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and from 
another computer over a network and that serves as the basis for standard Internet protocols. 
An FTP site is a portion of a network located outside of network firewalls within which internal 
and external users can access files. 

D. Portable Document Format (PDF): An open standard file format licensed by Adobe Systems 
used for representing documents in a device-independent and display resolution-independent 
fixed-layout document format. 
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1.4 ACTION SUBMITTALS 

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule. Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates. Include additional time required for making 
corrections or revisions to submittals noted by A/E and additional time for handling and 
reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule. 

2. Initial Submittal: Submit concurrently with startup construction schedule. Include 
submittals required during the first 14 days of construction. List those submittals required 
to maintain orderly progress of the Work and those required early because of long lead 
time for manufacture or fabrication. 

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's 
construction schedule. 

a. Submit revised submittal schedule to reflect changes in current status and timing 
for submittals. 

4. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal category: Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for A/E's final release or approval. 
g. Scheduled date of fabrication. 
h. Scheduled dates for purchasing. 
i. Scheduled dates for installation. 
j. Activity or event number. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. A/E's Digital Data Files: Electronic digital data files of the Contract Drawings will be provided by 
A/E for Contractor's use in preparing submittals. 

1. A/E will furnish Contractor one set of digital data drawing files of the Contract Drawings 
for use in preparing Shop Drawings and Project record drawings. 

a. A/E makes no representations as to the accuracy or completeness of digital data 
drawing files as they relate to the Contract Drawings. 

b. Digital Drawing Software Program: The Contract Drawings are available in 
AutoCAD 2018 format. 

c. Contractor shall execute a data licensing agreement in the form of Agreement form 
acceptable to Owner and A/E. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 
and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 
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3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 
Time for review shall commence on A/E's receipt of submittal. No extension of the Contract 
Time will be authorized because of failure to transmit submittals enough in advance of the Work 
to permit processing, including resubmittals. 

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if 
coordination with subsequent submittals is required. A/E will advise Contractor when a 
submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner 
as initial submittal. 

3. Resubmittal Review: Allow 15 days for review of each resubmittal. 

4. Concurrent Consultant Review: Where the Contract Documents indicate that submittals 
may be transmitted simultaneously to A/E and to A/E's consultants, allow 15 days for 
review of each submittal. Submittal will be returned to A/E before being returned to 
Contractor. 

D. Electronic Submittals: Identify and incorporate information in each electronic submittal file as 
follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by 
a decimal point and then a sequential number (e.g., LNHS-061000.01). 
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01. A). 

3. Provide means for insertion to permanently record Contractor's review and approval 
markings and action taken by A/E. 

4. Transmittal Form for Electronic Submittals: Use software-generated form from electronic 
project management software acceptable to Owner, containing the following information: 

a. Project name. 

b. Date. 

c. Name and address of A/E. 

d. Name of Contractor. 

e. Name of firm or entity that prepared submittal. 

f. Names of subcontractor, manufacturer, and supplier. 

g. Category and type of submittal. 

h. Submittal purpose and description. 

i. Specification Section number and title. 

j. Specification paragraph number or drawing designation and generic name for each 
of multiple items. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Related physical samples submitted directly. 

n. Indication of full or partial submittal. 
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o. Transmittal number numbered consecutively. 

p. Submittal and transmittal distribution record. 

q. Other necessary identification. 

r. Remarks. 

E. Options: Identify options requiring selection by A/E. 

F. Deviations and Additional Information: On an attached separate sheet, prepared on Contractor's 
letterhead, record relevant information, requests for data, revisions other than those requested 
by A/E on previous submittals, and deviations from requirements in the Contract Documents, 
including minor variations and limitations. Include same identification information as related 
submittal. 

G. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 

2. Note date and content of revision in label or title block and clearly indicate extent of 
revision. 

3. Resubmit submittals until they are marked with approval notation from A/E's action 
stamp. 

H. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms. 

I. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 
submittals that are marked with approval notation from A/E's action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by 
individual Specification Sections. Types of submittals are indicated in individual Specification 
Sections. 

1. Submit electronic submittals via email and owner’s web-based project management tool 
as PDF electronic files. 

a. A/E will return annotated file. Annotate and retain one copy of file as an electronic 
Project record document file. 

B. Product Data: Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 
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d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 
Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data in the following format: 

a. PDF electronic file. 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data unless 
submittal based on A/E's digital data drawing files is otherwise permitted. 

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 
following information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of coordination requirements. 

e. Notation of dimensions established by field measurement. 

f. Relationship and attachment to adjoining construction clearly indicated. 

g. Seal and signature of professional engineer if specified. 

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than 30 
by 42 inches (750 by 1067 mm). 

3. Submit Shop Drawings in the following format: 

a. PDF electronic file. 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories 
together in one submittal package. 

2. Identification: Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of applicable Specification Section. 

e. Specification paragraph number and generic name of each item. 
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3. For projects where electronic submittals are required, provide corresponding electronic 
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections. Such Samples must be in an undamaged condition at time 
of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

4. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit one full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. A/E will return submittal with options selected. 

5. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent 
testing and inspection. 

a. Number of Samples: Submit one sets of Samples.  

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to 
be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

E. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the 
following information in tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 

3. Number and name of room or space. 

4. Location within room or space. 

5. Submit product schedule in the following format: 

a. PDF electronic file. 

F. Coordination Drawing Submittals: Comply with requirements specified in Section 013100 
"Project Management and Coordination." 

G. Contractor's Construction Schedule: Comply with requirements specified in Section 013200 
"Construction Progress Documentation." 

H. Application for Payment and Schedule of Values: Comply with requirements specified in 
Section 012900 "Payment Procedures." 

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with 
requirements specified in Section 014000 "Quality Requirements." 
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J. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified 
in Section 017700 "Closeout Procedures." 

K. Maintenance Data: Comply with requirements specified in Section 017823 "Operation and 
Maintenance Data." 

L. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, contact 
information of A/Es and owners, and other information specified. 

M. Welding Certificates: Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents. Submit record of Welding Procedure 
Specification and Procedure Qualification Record on AWS forms. Include names of firms and 
personnel certified. 

N. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project. 

O. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents. Include evidence of 
manufacturing experience where required. 

P. Product Certificates: Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

Q. Material Certificates: Submit written statements on manufacturer's letterhead certifying that 
material complies with requirements in the Contract Documents. 

R. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting test results of material for compliance with 
requirements in the Contract Documents. 

S. Product Test Reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 

T. Research Reports: Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project. 
Include the following information: 

1. Name of evaluation organization. 

2. Date of evaluation. 

3. Time period when report is in effect. 

4. Product and manufacturers' names. 

5. Description of product. 

6. Test procedures and results. 

7. Limitations of use. 

U. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements in the Contract Documents. 
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V. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product. Include written recommendations for primers and substrate 
preparation needed for adhesion. 

W. Field Test Reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final location, for 
compliance with requirements in the Contract Documents. 

X. Design Data: Prepare and submit written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations. 
Include list of assumptions and other performance and design criteria and a summary of loads. 
Include load diagrams if applicable. Provide name and version of software, if any, used for 
calculations. Include page numbers. 

2.2 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not enough to perform services or certification required, submit a 
written request for additional information to A/E. 

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other 
required submittals, submit digitally signed PDF electronic file, signed and sealed by the 
responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents. Include list of codes, loads, and other factors used in performing 
these services. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals: Review each submittal and check for coordination with 
other Work of the Contract and for compliance with the Contract Documents. Note corrections 
and field dimensions. Mark with approval stamp before submitting to A/E. 

B. Project Closeout and Maintenance Material Submittals: See requirements in Section 017700 
"Closeout Procedures." 

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 
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3.2 A/E'S ACTION 

A. Action Submittals: A/E will review each submittal, make marks to indicate corrections or 
revisions required, and return it. A/E will stamp each submittal with an action stamp and will 
mark stamp appropriately to indicate action.  

B. Informational Submittals: A/E will review each submittal and will not return it or will return it if it 
does not comply with requirements. A/E will forward each submittal to appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from A/E. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Submittals not required by the Contract Documents may be returned by the A/E without action. 

END OF SECTION 
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SECTION 014000  

QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual construction activities 
are specified in the Sections that specify those activities. Requirements in those Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document 
requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required 
by Architect, Owner, or authorities having jurisdiction are not limited by provisions of this 
Section. 

4. Specific test and inspection requirements are not specified in this Section. 

1.3 DEFINITIONS 

A. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

B. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Services do not include contract enforcement 
activities performed by Architect. 

C. Preconstruction Testing: Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or compliance with 
specified criteria. 

D. Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 
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E. Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., 
plant, mill, factory, or shop. 

F. Field Quality-Control Testing: Tests and inspections that are performed on-site for installation of 
the Work and for completed Work. 

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 
laboratory shall mean the same as testing agency. 

H. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or that 
requirements specified apply exclusively to specific trade(s). 

I. Experienced: When used with an entity or individual, "experienced" means having successfully 
completed a minimum of five previous projects similar in nature, size, and extent to this Project; 
being familiar with special requirements indicated; and having complied with requirements of 
authorities having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards: If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, comply 
with the most stringent requirement. Refer conflicting requirements that are different, but 
apparently equal, to Architect for a decision before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the 
minimum provided or performed. The actual installation may comply exactly with the minimum 
quantity or quality specified, or it may exceed the minimum within reasonable limits. To comply 
with these requirements, indicated numeric values are minimum or maximum, as appropriate, 
for the context of requirements. Refer uncertainties to Architect for a decision before 
proceeding. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: Provide plans, sections, and elevations, indicating materials and size of 
construction. 

1. Indicate manufacturer and model number of individual components. 
2. Provide axonometric drawings for conditions difficult to illustrate in two dimensions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 
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C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

D. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

1.7 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed, 
and not less than five days prior to preconstruction conference. Submit in format acceptable to 
Architect. Identify personnel, procedures, controls, instructions, tests, records, and forms to be 
used to carry out Contractor's quality-assurance and quality-control responsibilities. Coordinate 
with Contractor's construction schedule. 

B. Quality-Control Personnel Qualifications: Engage qualified full-time personnel trained and 
experienced in managing and executing quality-assurance and quality-control procedures 
similar in nature and extent to those required for Project. 

1. Project quality-control manager may also serve as Project superintendent. 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through 
review and management of submittal process. Indicate qualifications of personnel responsible 
for submittal review. 

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work 
requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and 
inspections. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during 
construction to identify and correct deficiencies in workmanship in addition to testing and 
inspection specified. Indicate types of corrective actions to be required to bring work into 
compliance with standards of workmanship established by Contract requirements and approved 
mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports including log of 
approved and rejected results. Include work Architect has indicated as nonconforming or 
defective. Indicate corrective actions taken to bring nonconforming work into compliance with 
requirements. Comply with requirements of authorities having jurisdiction. 
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1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections. Include the following: 

1. Name, address, and telephone number of factory-authorized service representative 
making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

D. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 
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1.9 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to 
those indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for 
this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing engineering services 
of the kind indicated. Engineering services are defined as those performed for installations of 
the system, assembly, or product that are similar in material, design, and extent to those 
indicated for this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations. Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 329; and with additional qualifications specified in individual Sections; and, where 
required by authorities having jurisdiction, that is acceptable to authorities. 

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program. 

H. Manufacturer's Technical Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

I. Factory-Authorized Service Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing 
for compliance with specified requirements for performance and test methods, comply with the 
following: 

1. Contractor responsibilities include the following: 
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a. Provide test specimens representative of proposed products and construction. 
b. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work. 
c. Provide sizes and configurations of test assemblies, mockups, and laboratory 

mockups to adequately demonstrate capability of products to comply with 
performance requirements. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, 
and similar quality-assurance service to Architect with copy to Contractor. Interpret tests 
and inspections and state in each report whether tested and inspected work complies 
with or deviates from the Contract Documents. 

1.10 QUALITY CONTROL 

A. Contractor Responsibilities: All tests and inspections are the Contractor’s responsibility. 

1. Engage a qualified testing agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

2. Notify testing agencies at least 48 hours in advance of time when Work that requires 
testing or inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

B. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections. Report results in writing as specified in Section 013300 "Submittal 
Procedures." 

C. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 
representative to observe and inspect the Work. Manufacturer's technical representative's 
services include participation in preinstallation conferences, examination of substrates and 
conditions, verification of materials, observation of Installer activities, inspection of completed 
portions of the Work, and submittal of written reports. 

D. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

E. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of 
duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 
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4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-
control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

F. Associated Services: Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested. Notify 
agency sufficiently in advance of operations to permit assignment of personnel. Provide the 
following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspecting. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

G. Coordination: Coordinate sequence of activities to accommodate required quality-assurance 
and -control services with a minimum of delay and to avoid necessity of removing and replacing 
construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

H. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents. Coordinate and submit concurrently with 
Contractor's construction schedule. Update as the Work progresses. 

1. Distribution: Distribute schedule to Owner, Architect, testing agencies, and each party 
involved in performance of portions of the Work where tests and inspections are required. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test 
and inspection log for Architect's reference during normal working hours. 
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3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible.  

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014200  

REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. General: Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

C. "Directed": A command or instruction by Architect. Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

D. “Selected”: A selection made by the A/E, and approved by the Owner, from options indicated in 
an individual Specification Section.  

E. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, 
in Specifications, and in other Contract Documents. Other terms including "shown," "noted," 
"scheduled," and "specified" have the same meaning as "indicated." 

F. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

G. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

H. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project site. 

I. "Provide": Furnish and install, complete and ready for the intended use. 

J. "Project Site": Space available for performing construction activities. The extent of Project site is 
shown on Drawings and may or may not be identical with the description of the land on which 
Project is to be built. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, 
applicable construction industry standards have the same force and effect as if bound or copied 
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directly into the Contract Documents to the extent referenced. Such standards are made a part 
of the Contract Documents by reference. 

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 

C. Copies of Standards: Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity. Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Gale's 
"Encyclopedia of Associations: National Organizations of the U.S." or in Columbia Books' 
"National Trade & Professional Associations of the United States." 

B. State Government Agencies: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they will be defined at the point of use.   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for work restrictions and for limitations on utility interruptions. 
2. Section 321313 "Concrete Paving" for construction and maintenance of cement concrete 

pavement for temporary roads and paved areas. 

1.3 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in 
the Contract Sum unless otherwise indicated. Allow other entities to use temporary services and 
facilities without cost, including, but not limited to, Owner's construction forces, 
Architect, occupants of Project, testing agencies, and authorities having jurisdiction. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

1.4 ACTION SUBMITTALS 

A. Obtain Hot Work permit(s) before conducting work involving open flames, hot slag, or sparks. 

1. Permit applications are available at www.umbc.edu/safety.  
a. Follow “Quicklinks” tab to Forms. 

2. Hot Work Permit Application: Complete and submit to Environmental Safety and Health 
Office not less than 7-days prior to planned Hot Work activity. 
a. Application may be submitted on line or in hard copy. 

3. Permits are issued for a specified location and timeframe. Submit a written request for 
renewal or modification if either location, timeframe, or work conditions change. 

http://www.umbc.edu/safety
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1.5 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, utility hookups, staging areas, and parking areas 
for construction personnel. 

B. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention 
program. 

C. Smoke Control Plan: For Welding or Other Operations that Produce Smoke or Fumes  
1. Submit smoke control plan describing how smoke/fumes will be evacuated from building 

and will be prevented from entering HVAC air intake systems.  

D. Moisture-Protection Plan: Describe procedures and controls for protecting materials and 
construction from water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for mitigating 
water intrusion into completed Work, and replacing water-damaged Work. 

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, 
plastering, and terrazzo grinding, and describe plans for dealing with water from these 
operations. Show procedures for verifying that wet construction has dried sufficiently to 
permit installation of finish materials. 

1.6 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70 and local regulations. 

B. Tests and Inspections: For electrical work, arrange for non-governmental electrical inspector, 
approved by the Office of Maryland State Fire Marshal, to inspect temporary facilities and 
provide an electrical certificate. 

C. Accessible Temporary Egress: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and Maryland 
Accessibility Code.  

1.7 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch thick, galvanized-steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD 
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line posts and 2-7/8-inch OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails. 
Provide concrete bases for supporting posts. 

B. Walk Off Mats: 
1. Dust-Control Adhesive-Surface Walk-off Mats  
2. Provide mats minimum 36 by 60 inches (914 by 1624 mm) unless otherwise indicated. 

2.2 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility operator, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system in accordance with applicable codes and 
as acceptable to Owner. 

C. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water 
service facilities in a condition acceptable to Owner. At Substantial Completion, restore these 
facilities to condition existing before initial use. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel. Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

1. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are 
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, 
restore these facilities to condition existing before initial use. 

E. Heating and Cooling: Provide temporary heating and cooling required by construction activities 
for curing or drying of completed installations or for protecting installed construction from 
adverse effects of low temperatures or high humidity. Select equipment that will not have a 
harmful effect on completed installations or elements being installed. 
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F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering 
occupied areas. 

1. Prior to commencing work, isolate the HVAC system in area where work is to be 
performed according to coordination drawings. 

a. Disconnect supply and return ductwork in work area from HVAC systems servicing 
occupied areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air-filtration 
units, starting with commencement of temporary partition construction, and 
continuing until removal of temporary partitions is complete. 

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-
producing equipment. Isolate limited work within occupied areas using portable dust-
containment devices. 

3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-
equipped vacuum equipment. 

G. Ventilation and Humidity Control: Provide temporary ventilation required by construction 
activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity. Select equipment that will not have a harmful effect on 
completed installations or elements being installed. Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption. 

H. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment 
in a condition acceptable to Owner. 

I. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 
construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

J. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 
adequate for construction operations as necessary.  

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as 
required to minimize dust.  

2. Prepare subgrade and install subbase and base for temporary roads and paved areas 
according to Section 312000 "Earth Moving." 

K. Traffic Controls: Comply with requirements of UMBC. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

L. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 

M. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining 
properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

N. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on Drawings. 
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2. Temporary Signs: Provide other signs as indicated and as required to inform public and 
individuals seeking entrance to Project. Number and locations of signs are subject to 
Owner approval. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times. 

O. Waste Disposal Facilities: Comply with requirements specified in Section 017419 "Construction 
Waste Management and Disposal." 

P. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities. 

3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

1. Comply with work restrictions specified in Section 011000 "Summary." 

C. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 
properties and walkways, according to the erosion- and sedimentation-control Drawings 
approved by the authorities having jurisdiction. 

1. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross tree- or plant- protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project. 

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

E. Tree and Plant Protection: Comply with requirements specified in Section 015639 "Temporary 
Tree and Plant Protection." 

F. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure 
fence in a manner that will prevent people and animals from easily entering site except by 
entrance gates. 

1. Extent of Fence: As indicated on Drawings. 
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2. Maintain security by limiting number of keys and restricting distribution to authorized 
personnel.  

3. Utilize keyed padlock furnished by Owner either separately or in conjunction with 
Contractor’s padlock 
a. Owner will provide number of keys authorized.   

G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, 
and similar violations of security. Lock entrances at end of each work day. 

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

I. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and 
as required by authorities having jurisdiction. 

1. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated assemblies. 

J. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types 
needed to protect against reasonably predictable and controllable fire losses. Comply with 
NFPA 241, including performing duties entitled "Owner's Responsibility for Fire Protection"; 
manage fire-prevention program.  

1. Prohibit smoking.  UMBC is a non smoking campus.  Refer to Section 011000 
“Summary”. 

2. Supervise welding operations, combustion-type temporary heating units, and similar 
sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel 
at Project site. Review needs with UMBC Fire Marshal and establish procedures to be 
followed. Instruct personnel in methods and procedures. Post warnings and information. 

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed. 
Match hose size with outlet size and equip with suitable nozzles. 

5. If using fire-suppression sprinkler systems or other permanent fire-protection systems, 
insert specific requirements. 

3.4 HOT WORK  

A. Obtain Hot Work permit before conducting work involving open flames, hot slag, or sparks. Hot 
Work includes welding, brazing, soldering, torch-cutting, grinding, installation of torch applied 
roof systems, or any other similar operations.  

B. Prepare work area according to permit requirements prior to allowing Hot Work.  Maintain work 
area during Hot Work process according to permit requirements and the following: 

1. Remove or protect flammable or combustible materials within 35-feet of Hot Work. 

2. Clean surfaces within 35-feet of hot work of combustible dust or debris. 

3. Cover openings or cracks in floors, walls, or ducts that are potential passages for sparks, 
heat, or flames.  

4. Protect sprinkler heads that could be activated by Hot Work. 

5. Cover smoke detectors that could be activated by Hot Work. 
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6. For welding operations, provide welding shields for protection of workers and public. 

7. Exhaust smoke and fumes to building exterior. 

8. Monitor work area for fire-safe working conditions. 

9. Keep portable fire extinguisher with minimum 2-A:20-B:C rating readily accessible and 
within 30 feet of hot work. 

C. Ventilation:  Hot Work operations shall be ventilated (naturally or mechanically) in accordance 
with the Smoke Control Plan and shall:  
1. Limit worker exposure to hazardous concentrations of air borne contaminants. 
2. Prevent smoke and fumes from reaching occupied areas. 

D. Provide Fire Watch for time period indicated on permit, but not less than 30-minutes after 
completion of Hot Work. 

1. Fire Watch: Trained individual, stationed in the Hot Work area, who monitors work area 
for beginnings of potential, unwanted fires both during and after Hot Work. 

a. Individuals shall be trained with operation of portable fire extinguishers and 
methods to activate building fire alarm systems. 

b. Individual assigned Fire Watch can have other assigned duties if these do not 
interfere with being an effective Fire Watch.  

E. Where Hot Work area is accessible to public, post conspicuous signs stating:  “CAUTION – 
HOT WORK IN PROGRESS – STAY CLEAR”. 

F. Do not perform Hot Work in “Confined Space” without specific approval of the Office of 
Environmental Health and Safety.  

1. Confined Space: A space that has the following characteristics: 

a. Large enough and so configured that an individual can bodily enter and perform 
assigned work. 

b. Limited or restricted means for entry or exit. 

c. Not designated for continuous employee occupancy. 

3.5 MOISTURE AND MOLD CONTROL 

A. Exposed Construction Phase: Before installation of weather barriers, when materials are subject 
to wetting and exposure and to airborne mold spores, protect as follows: 

1. Protect porous materials from water damage. 

2. Protect stored and installed material from flowing or standing water. 

3. Keep porous and organic materials from coming into prolonged contact with concrete. 

4. Remove standing water from decks. 

5. Keep deck openings covered or dammed. 

3.6 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial Completion. Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility. Repair damaged Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs. 

2. Remove temporary roads and paved areas not intended for or acceptable for integration 
into permanent construction. Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
other substances that might impair growth of plant materials or lawns. Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by Owner. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in Section 017700 
"Closeout Procedures." 

END OF SECTION 
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SECTION 016000  

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

B. Related Requirements: 

1. Section 014200 "References" for applicable industry standards for products specified. 

1.3 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock. The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or 
facility. Products salvaged or recycled from other projects are not considered new 
products. 

3. Comparable Product: Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including make or 
model number or other designation, to establish the significant qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other characteristics 
for purposes of evaluating comparable products of additional manufacturers named in the 
specification. 
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1.4 ACTION SUBMITTALS 

A. Comparable Product Requests: Submit request for consideration of each comparable product. 
Identify product or fabrication or installation method to be replaced. Include Specification 
Section number and title and Drawing numbers and titles. 

1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article. 

2. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product request. 
Architect will notify Contractor of approval or rejection of proposed comparable product 
request within 15 days of receipt of request, or seven days of receipt of additional 
information or documentation, whichever is later. 

a. Form of Approval: As specified in Section 013300 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300 
"Submittal Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more products 
for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 

C. Storage: 
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1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 
7. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces. Coordinate location with Owner. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 
specific rights for Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form: Modified to include Project-specific information and 
properly executed. 

2. Specified Form: When specified forms are included with the Specifications, prepare a 
written document using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements for 
submitting special warranties. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 
undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products: If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 
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6. Or Equal: For products specified by name and accompanied by the term "or equal," or "or 
approved equal," or "or approved," comply with requirements in "Comparable Products" 
Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Product: Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements. Comparable products or substitutions for 
Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements. 
Comparable products or substitutions for Contractor's convenience will not be 
considered. 

3. Products: 

a. Restricted List: Where Specifications include a list of names of both manufacturers 
and products, provide one of the products listed that complies with requirements. 
Comparable products or substitutions for Contractor's convenience will not be 
considered. 

b. Nonrestricted List: Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed 
product, that complies with requirements. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 

4. Manufacturers: 

a. Restricted List: Where Specifications include a list of manufacturers' names, 
provide a product by one of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience 
will not be considered. 

b. Nonrestricted List: Where Specifications include a list of available manufacturers, 
provide a product by one of the manufacturers listed, or a product by an unnamed 
manufacturer, that complies with requirements. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed manufacturer's 
product. 

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product 
indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers. 
Drawings and Specifications indicate sizes, profiles, dimensions, and other 
characteristics that are based on the product named. Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product by one of the 
other named manufacturers. 

C. Visual Matching Specification: Where Specifications require "match Architect's sample", provide 
a product that complies with requirements and matches Architect's sample. Architect's decision 
will be final on whether a proposed product matches. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements. Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 
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2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration: Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied. If the following conditions are not satisfied, 
Architect may return requests without action, except to record noncompliance with these 
requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications. Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300  

EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following: 

1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Progress cleaning. 
6. Starting and adjusting. 
7. Protection of installed construction. 

B. Related Requirements: 

1. Section 011000 "Summary" for limits on use of Project site. 

2. Section 017700 "Closeout Procedures" for submitting Project Record Documents, and 
final cleaning. 

1.3 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or performance of 
other work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 
installation of other work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For land surveyor and professional engineer. 

B. Certificates: Submit certificate signed by land surveyor and professional engineer certifying that 
location and elevation of improvements comply with requirements. 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 23-126  100% Construction Documents Submission 

 

EXECUTION 017300 - 2 

1.5 QUALITY ASSURANCE 

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated. 

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed. Before beginning sitework, investigate 
and verify the existence and location of underground utilities, mechanical and electrical 
systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 
storm sewer, and water-service piping; underground electrical services, and other 
utilities. 

2. Furnish location data for work related to Project that must be performed by public utilities 
serving Project site. 

B. Examination and Acceptance of Conditions: Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance. Record observations. 

C. Written Report: Where a written report listing conditions detrimental to performance of the Work 
is required by other Sections, include the following: 

1. Description of the Work. 
2. List of detrimental conditions, including substrates. 
3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information: Furnish information to Owner that is necessary to adjust, move, or 
relocate existing utility structures, utility poles, lines, services, or other utility appurtenances 
located in or affected by construction. Coordinate with authorities having jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
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fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are 
discovered, notify Engineer promptly. 

B. General: Engage a land surveyor to lay out the Work using accepted surveying practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 
3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain 

required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work progresses. 
6. Notify Engineer when deviations from required lines and levels exceed allowable 

tolerances. 
7. Close site surveys with an error of closure equal to or less than the standard established 

by authorities having jurisdiction. 

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and 
topsoil placement, utility slopes, and rim and invert elevations. 

D. Record Log: Maintain a log of layout control work. Record deviations from required lines and 
levels. Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used. Make the log 
available for reference by Engineer. 

3.4 FIELD ENGINEERING 

A. Identification: Owner will identify existing benchmarks, control points, and property corners. 

B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work. Preserve and protect permanent benchmarks and control 
points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Engineer. Report lost or destroyed permanent benchmarks or control points 
promptly. Report the need to relocate permanent benchmarks or control points to 
Engineer before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base 
replacements on the original survey control points. 

C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, 
referenced to data established by survey control points. Comply with authorities having 
jurisdiction for type and size of benchmark. 
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1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed. Restore marked 
construction to its original condition. 

D. Certified Survey: On completion of site improvements, and other work requiring field-
engineering services, prepare a certified survey showing dimensions, locations, angles, and 
elevations of construction and sitework. 

3.5 INSTALLATION 

A. General: Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results. 
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 
items on site and placement in permanent locations. 

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels. 

G. Templates: Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed. Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate 
size and number to securely anchor each component in place, accurately located and aligned 
with other portions of the Work. Where size and type of attachments are not indicated, verify 
size and type required for load conditions. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at 
heights directed by Engineer. 

2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 
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I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints. 

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 PROGRESS CLEANING 

A. General: Clean Project site and work areas daily, including common areas. Enforce 
requirements strictly. Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. 
Mark containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 
are working concurrently. 

B. Site: Maintain Project site free of waste materials and debris. 

C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended. If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed 
surfaces. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to 
ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 
down sewers or into waterways. Comply with waste disposal requirements in General 
Requirements. 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects. 
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J. Limiting Exposures: Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation. Remove malfunctioning 
units, replace with new units, and retest. 

B. Adjust equipment for proper operation. Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 
Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality 
Requirements." 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 
deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017300 
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SECTION 017419 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

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. This Section includes administrative and procedural requirements for the following: 

1. Recycling nonhazardous selective demolition and construction waste. 

2. Disposing of nonhazardous selective demolition and construction waste. 

B. Related Requirements: 

1. Section 311000 "Site Clearing" for disposition of waste resulting from site clearing and 
removal of above- and below-grade improvements. 

1.3 DEFINITIONS 

A. Construction Waste:  Building and site improvement materials and other solid waste resulting 
from construction, remodeling, renovation, or repair operations.  Construction waste includes 
packaging. 

B. Selective Demolition Waste:  Building and site improvement materials resulting from selective 
demolition operations 

C. Disposal:  Removal off-site of selective demolition and construction waste for deposit in landfill 
or incinerator acceptable to authorities having jurisdiction. 

D. Diversion:  Removal off site of selective demolition and construction waste for recovery, 
recycling, or reuse. 

E. Recycle:  Recovery of selective demolition or construction waste for subsequent processing in 
preparation for reuse. 

F. Salvage:  Recovery of selective demolition or construction waste and subsequent sale or reuse 
in another facility. 

G. Salvage and Reuse:  Recovery of selective demolition or construction waste and subsequent 
incorporation into the Work. 
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1.4 PERFORMANCE 

A. General:  Practice efficient waste management in the use of materials in the course of the Work.  
Use all reasonable means to divert construction and demolition waste from landfills and 
incinerators.   

1.5 SUBMITTALS 

A. Action Submittals: 

1. Waste Management Plan:  Prior to commencing Work, submit Contractor’s Waste 
Management Plan.  Plan shall include, but is not limited to the following:  

a. Contractor’s name and project identification information. 

b. Procedures to be used. 

c. Materials to be re-used and recycled. 

d. Estimated quantities of materials. 

e. Names and locations of re-use and recycling facilities. 

B. Informational Submittals: 

1. Waste Reduction Progress Reports:  Concurrent with each Application for Payment, 
submit copies of report. Include the following information: 

a. Material category. 

b. Total quantity of waste in tons or cubic yards. 

c. Total quantity of waste diverted with hauler name and method of diversion (e.g. 
recycled, reclaimed, reused). 

2. Waste Diversion Calculations:  Before request for Substantial Completion, submit copies 
of calculated end-of-Project rates for waste diverted as a percentage of total waste 
generated by the Work.  These calculations shall be organized in the same way as the 
Waste Reduction Progress Reports described above. 

3. Recycling and Processing Facility Records:  Indicate receipt and acceptance of 
recyclable waste by recycling and processing facilities licensed to accept them. 

4. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by 
landfills and incinerator facilities licensed to accept them. 

1.6 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Waste Management Conference:  Conduct conference at Project site. Review methods and 
procedures related to waste management. This conference may be part of pre-construction 
conference. Review requirements for documenting quantities of each type of waste and its 
disposition. 

1. Review and finalize procedures for materials separation and verify availability of 
containers and bins needed to avoid delays. 

2. Review procedures for periodic waste collection and transportation to recycling and 
disposal facilities. 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 23-126  100% Construction Documents Submission 
 

 
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419 - 3 
   

1.7 WASTE MANAGEMENT PLAN 

A. Waste Reduction Work Plan:  List each type of waste and whether it will be salvaged, recycled, 
or disposed of in landfill or incinerator.  

1. Recycled Materials:  Include list of local receivers and processors and type of recycled 
materials each will accept.  Include names, addresses, and telephone numbers. 

2. Disposed Materials:  Indicate how and where materials will be disposed of.  Include 
name, address, and telephone number of each landfill and incinerator facility. 

3. Handling and Transportation Procedures:  Include method that will be used for handling 
recyclable waste including sizes of containers, container labeling, and designated 
location on Project site. 

B. Forms:  Prepare waste management plan on forms developed by the Contractor and approved 
by Owner.  Form shall incorporate the information shown on the example waste management 
plan and waste reduction progress reports included at end of Part 3.   

PART 2 - PRODUCTS  
(Not Used) 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. Implement approved waste management plan. Provide handling, containers, storage, signage, 
transportation, and other items as required to implement waste management plan during the 
entire duration of the Contract.  

1. Procedures may include source separated or commingled (mixed debris) recycling 
efforts. 

B. Training: Train workers, subcontractors, and suppliers on proper waste management 
procedures, as appropriate for the Work. 

1. Distribute waste management plan to everyone concerned within three days of submittal 
return. 

2. Distribute waste management plan to entities when they first begin work on-site. Review 
plan procedures and locations established for salvage, recycling, and disposal. 

C. Site Access and Temporary Controls: Conduct waste management operations to ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

3.2 DISPOSAL OPERATIONS AND WASTE HAULING 

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction. 

1. Except as otherwise specified, do not allow waste materials that are to be disposed of to 
accumulate on-site. 
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2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

3.3 SALVAGING SELECTIVE DEMOLITION WASTE 

A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows: 

1. Clean salvaged items. 

2. Prepare items for temporary storage. Identify contents of containers with label indicating 
elements, date of removal, quantity, and location where removed. 

3. Store items in a secure area until installation. 

4. Protect items from damage during transport and storage. 

5. Install salvaged items to comply with installation requirements for new materials and 
equipment.  Provide connections, supports, and miscellaneous materials necessary to 
make items functional for use indicated. 

B. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows: 

1. Clean salvaged items. 

2. Prepare items for storage.  Identify contents of containers with label indicating elements, 
date of removal, quantity, and location where removed. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

C. Refer to Section 024119 “Selective Demolition” for additional requirements. 

END OF SECTION 
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Attachment to Section 01 74 19 
 
Demolition and Construction Waste Management Report 
Prepared for: UMBC 
 
Project: Insert 
Location: Insert 
 
Submitted by: Insert Contractor Name and address 
 
 
 
Name and Phone Number of Individual Responsible for this Report: Insert Name and Phone number 
 
Report Type (check one):  Monthly          Final Date Submitted:       
 
Time Period Covered: Insert time period xx/xx/xxxx to xx/xx/xxxx 
 

Diverted/Recycled Material 
Description 

Diversion/Recycling Hauler or Location Quantity of 
Diverted/ 
Recycled Waste 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 
 
1. Total Waste Generated:       
 
2. Total Waste Diverted/Recycled:       
 
3. Percentage of Waste Diverted (Line 2 divided by Line 1 times 100):       
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SECTION 033000 

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, for the following: 

 
1. Stair Slabs-on-grade. 
2. Epoxy Coated reinforcement. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixtures:  For each concrete mixture.  Include alternate mix when characteristics of 
materials, project conditions, weather, test results, or other circumstances warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at project site. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

D. Material Certificates:  Signed by manufacturers certifying that each of the following items 
complies with requirements: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Curing compounds. 
6. Floor and slab treatments. 
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7. Bonding agents. 
8. Adhesives. 
9. Vapor retarders. 
10. Semirigid joint filler. 
11. Joint-filler strips. 
12. Repair materials. 

E. Field quality-control reports. 

1. Submit results of compression cylinders and grout cubes. 
2. Test Reports: Including strength and density of furnished product. 
3. Inspection reports: certifying rebar and welded wire fabric placement, etc.  

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete prod-
ucts complying with ASTM C 94 requirements for production facilities and equipment. 

1. Manufacturer must be certified according to the National Ready Mixed Concrete Associa-
tion's Certification of Ready Mixed Concrete Production Facilities. 

C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct the testing indi-
cated, as documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Techni-
cian, Grade 1, according to ACI CP-1 or an equivalent certification program. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, each aggregate from one source, and each admixture from the 
same manufacturer. 

E. ACI Publications:  Comply with the following, unless more stringent provisions are indicated: 

1. ACI 301, "Specification for Structural Concrete." 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

 
1. Avoid damaging coatings on steel reinforcement. 
2. Repair damaged epoxy coatings on steel reinforcement according to ASTM D 3963. 
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PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will 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. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 

sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not 
exceeding specified formwork surface class.  Provide units with sufficient wall thickness to resist 
plastic concrete loads without detrimental deformation. 

D. Pan-Type Forms:  Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic 
concrete loads without detrimental deformation. 

E. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

F. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

G. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

H. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 
concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive damp-proofing 
or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  Epoxy Coated: ASTM A 615/, Grade 60, deformed.  
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B. Epoxy coated Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from steel wire into flat 
sheets. 

C. Epoxy Coating: ASTM A775 with less than 2 percent damaged coating in each 12 inch bar 
length. 

 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fas-
tening reinforcing bars and welded wire fabric in place.  Manufacture bar supports according to 
CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete or fiber-
reinforced concrete of greater compressive strength than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar supports. 

B. Joint Dowel Bars:  Plain-steel bars, ASTM A 615, Grade 60.  Cut bars true to length with ends 
square and free of burrs. 

C. Epoxy-Coated Joint Dowel Bars:  ASTM A 615, Grade 60, plain-steel bars, ASTM A 775 epoxy 
coated. 

D. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating; compatible with epoxy coating on 
reinforcement and complying with ASTM A 775. 

E. Zinc Repair Material:  ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed 
zinc. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

 
1. Portland Cement:  ASTM C 150, Type I/II supplement with the following which shall not 

exceed 25% by weight of the total cementitious material: 

a. Fly Ash:  ASTM C 618, Class F or C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 
 

B. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, and as follows: 

1. Class:  Severe weathering region, not less than 3S. 
2. Nominal Maximum Coarse-Aggregate Size:  1” inch maximum. 
3. Combined Aggregate Gradation:  Well graded from coarsest to finest with not more than 

18 percent and not less than 8 percent retained on an individual sieve, except that less 
than 8 percent may be retained on coarsest sieve and on No. 50 sieve, and less than 8 
percent may be retained on sieves finer than No. 50. 

4. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 
 

C. Water:  Potable and complying with ASTM C 94. 
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2.5 ADMIXTURES 

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-
soluble chloride ions by mass of cementitious material and to be compatible with other admix-
tures and cementitious materials.  Do not use admixtures containing calcium chloride. 

B. Air-Entraining Admixture:  ASTM C 260. 

C. Water-Reducing Admixture:  ASTM C 494, Type A. 

D. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 

E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

2.6 VAPOR RETARDERS 

A. Vapor Retarder: polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 

B. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, 
Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

2.7 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Solvent-Borne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 

F. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 

G. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

H. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 
Class A. 

I. Available Products:  Subject to compliance with requirements, products that may be incorpo-
rated into the Work include, but are not limited to, the following: 

1. Evaporation Retarder: 

a. Spray-Film; ChemMasters. 
b. Aquafilm; Conspec Marketing & Manufacturing Co., Inc. 
c. Sure Film; Dayton Superior Corporation. 
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d. Eucobar; Euclid Chemical Co. 
e. Vapor Aid; Kaufman Products, Inc. 
f. E-Con; L&M Construction Chemicals, Inc. 
g. Confilm; Master Builders, Inc. 
h. SikaFilm; Sika Corporation. 

2. Clear, Solvent-Borne, Membrane-Forming Curing Compound: 

a. Spray-Cure & Seal 15; ChemMasters. 
b. Conspec #1-15 percent solids; Conspec Marketing & Manufacturing Co., Inc. 
c. Day-Chem Cure and Seal; Dayton Superior Corporation. 
d. Diamond Clear; Euclid Chemical Co. 
e. L&M Dress & Seal 18; L&M Construction Chemicals, Inc. 
f. CS-309; W. R. Meadows, Inc. 
g. Acrylic Cure; Unitex. 
h. Certi-Vex AC 309; Vexcon Chemicals, Inc. 

3. Clear, Waterborne, Membrane-Forming Curing Compound: 

a. Safe-Cure & Seal 20; ChemMasters. 
b. High Seal; Conspec Marketing & Manufacturing Co., Inc. 
c. Safe Cure and Seal; Dayton Superior Corporation. 
d. Diamond Clear VOX; Euclid Chemical Co. 
e. SureCure; Kaufman Products Inc. 
f. Dress & Seal WB; L&M Construction Chemicals, Inc. 
g. Vocomp-20; W. R. Meadows, Inc. 

4. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: 

a. Spray-Cure & Seal Plus; ChemMasters. 
b. Lumiseal Plus; L&M Construction Chemicals, Inc. 
c. CS-309/30; W. R. Meadows, Inc. 

5. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: 
 

a. Polyseal WB; ChemMasters. 
b. Lumiseal WB Plus; L&M Construction Chemicals, Inc. 
c. Vocomp-30; W. R. Meadows, Inc. 

J. Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, nonfading, and resistant to lime and other alkalis. 
1. Color: As selected by Architect 

2.8 RELATED MATERIALS 

A. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadi-
ene. 

B. Epoxy-Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class and grade to suit requirements, and as follows: 

1. Type:  Class II, non-load bearing, for bonding freshly mixed concrete to hardened con-
crete. 
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2. Type:  Class I and II, non-load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

3. Type:  Class IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

C. Reglets:  Fabricate reglets of not less than 0.0217-inch  thick galvanized steel sheet.  Tempo-
rarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 

D. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.0336 inch thick, with bent 
tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or 
debris. 

2.9 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be ap-
plied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.10 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either laboratory 
trial mix or field test data bases, as follows: 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 
2. Proportion lightweight structural concrete according to ACI 211.2 and ACI 301. 

B. Use a qualified independent testing agency for preparing and reporting proposed mix designs 
for the laboratory trial mix basis. 

C. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written 
instructions and to result in hardened concrete color consistent with approved mockup. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Exterior Stair Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3500 psi at 28 days. 
2. Minimum Cementitious Materials Content:  517 lb/cu. yd.  
3. Maximum Water-Cementitious Materials Ratio:  0.45 maximum. 
4. Slump Limit: 4 inches plus or minus 1 inch.  
5. Air Content:  Used in concrete exposed to weather. Add air-entraining admixture at 

manufacturer's prescribed rate to result in concrete at point of placement having an air 
content of 5.0 to 7.0 percent, unless otherwise indicated.  
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B. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) 
in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixes where indicated. 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94 and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until concrete 
structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, eleva-
tion, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows: 
1. Class C, 1/2 inch. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Pro-
vide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top 
forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.  Kerf wood inserts for form-
ing keyways, reglets, recesses, and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required eleva-
tions and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 
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G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to pre-
vent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Do not chamfer corners or edges of concrete. 

J. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

K. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete. 

L. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

M. Coat contact surfaces of forms with form-release agent, according to manufacturer's written in-
structions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete.  Use Setting Drawings, templates, di-
agrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor bolts, accurately located, to elevations required. 
2. Install reglets to receive top edge of foundation sheet waterproofing and to receive 

through-wall flashings in outer face of concrete frame at exterior walls, where flashing is 
shown at lintels, shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General:  Formwork, for sides of beams, walls, columns, and similar parts of the Work, that 
does not support weight of concrete may be removed after cumulatively curing at not less than 
50 deg F (10 deg C) for 24 hours after placing concrete provided concrete is hard enough to not 
be damaged by form-removal operations and provided curing and protection operations are 
maintained. 

B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that supports 
weight of concrete in place until concrete has achieved the following: 

1. 28-day design compressive strength. 
2. At least 70 percent of 28-day design compressive strength. 
3. Determine compressive strength of in-place concrete by testing representative field- or 

laboratory-cured test specimens according to ACI 301. 
4. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

C. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or oth-
erwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 
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D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete sur-
faces unless approved by Architect. 

3.4 VAPOR RETARDERS 

A. Vapor Retarder:  Place, protect, and repair vapor-retarder sheets according to ASTM E 1643 
and manufacturer's written instructions. 

B. Granular Fill:  Cover vapor retarder with granular fill, moisten, and compact with mechanical 
equipment to elevation tolerances of plus 0 inch or minus 3/4 inch. 

1. Place and compact a 1/2-inch thick layer of fine-graded granular material over granular 
fill. 

3.5 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and sup-
port reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to minimize 
sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of ad-
joining sheet widths to prevent continuous laps in either direction.  Lace overlaps with wire. 

3.6 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 loca-
tions indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across con-
struction joints, unless otherwise indicated.  Do not continue reinforcement through sides 
of strip placements of floors and slabs. 

2. Form from preformed galvanized steel, plastic keyway-section forms, or bulkhead forms 
with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset 
joints in girders a minimum distance of twice the beam width from a beam-girder intersec-
tion. 
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4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hard-
ened or partially hardened concrete surfaces. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, unless ap-
proved by Architect. 

C. Before placing concrete, water may be added at Project site, subject to limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to mix. 

D. Deposit concrete continuously or in layers of such thickness that no new concrete will be placed 
on concrete that has hardened enough to cause seams or planes of weakness.  If a section 
cannot be placed continuously, provide construction joints as specified.  Deposit concrete to 
avoid segregation. 

E. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner to 
avoid inclined construction joints.  Place each layer while preceding layer is still plastic, to avoid 
cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment.  Use equipment and 
procedures for consolidating concrete recommended by ACI 309R. 

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations no farther than the visible effectiveness of the vi-
brator.  Place vibrators to rapidly penetrate placed layer and at least 6 inches into preced-
ing layer.  Do not insert vibrators into lower layers of concrete that have begun to lose 
plasticity.  At each insertion, limit duration of vibration to time necessary to consolidate 
concrete and complete embedment of reinforcement and other embedded items without 
causing mix constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured sur-

face plane, free of humps or hollows, before excess moisture or bleedwater appears on 
the surface.  Do not further disturb slab surfaces before starting finishing operations. 
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G. 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 air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uni-
formly heat water and aggregates before mixing to obtain a concrete mixture temperature 
of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of 
placement. 

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 mix designs. 

H. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as 
follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 
deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated to total amount of mixing wa-
ter.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.8 FINISHING FLOORS AND SLABS 

A. General:  Comply with recommendations in ACI 302.1R for screeding, restraightening, and fin-
ishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and else-
where as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fi-
ber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Architect before application. 

3.9 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after 
work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to com-
plete Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and termina-
tions slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, com-
plying with diagrams or templates of manufacturer furnishing machines and equipment. 
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D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  
Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel-finish con-
crete surfaces. 

3.10 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot tem-
peratures.  Comply with ACI 306.1 for cold-weather protection and with recommendations in 
ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosen-
ing forms.  If removing forms before end of curing period, continue curing by one or a combina-
tion of the following methods: 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfac-
es, including floors and slabs, concrete floor toppings, and other surfaces, by one or a combina-
tion of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete sur-

faces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than seven 
days.  Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to re-
ceive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to re-
ceive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer recommends for use with floor 
coverings. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller ac-
cording to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair dam-
age during curing period. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a contin-
uous operation by power spray or roller according to manufacturer's written instructions.  
Recoat areas subjected to heavy rainfall within three hours after initial application.  Re-
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peat process 24 hours later and apply a second coat.  Maintain continuity of coating and 
repair damage during curing period. 

3.11 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months.  Do not fill joints until con-
struction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semi-rigid epoxy joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.12 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 one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch (13 mm) in any dimension in solid concrete but not less than 1 inch in depth.  
Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and 
brush-coat holes and voids with bonding agent.  Fill and compact with patching mortar 
before bonding agent has dried.  Fill form-tie voids with patching mortar or cone plugs 
secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding col-
or.  Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.  Compact mortar in place and strike off slightly higher than sur-
rounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and struc-
tural performance as determined by Architect. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that pene-
trate to reinforcement or completely through unreinforced sections regardless of width, 
and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
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3. Correct localized low areas during or immediately after completing surface finishing oper-
ations by cutting out low areas and replacing with patching mortar.  Finish repaired areas 
to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's writ-
ten instructions to produce a smooth, uniform, plane, and level surface.  Feather edges to 
match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor eleva-
tions.  Prepare, mix, and apply repair topping and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least 3/4 inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mix as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's ap-
proval. 

3.13 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency approved by 
the architect to sample materials, perform tests, and submit test reports during concrete place-
ment according to requirements specified in this Article. 

B. Testing Agency:  Contractor will engage a qualified independent testing and inspecting agency 
to sample materials, perform tests, and submit test reports during concrete placement.  Sam-
pling and testing for quality control may include those specified in this Article. 

C. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mix exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 
yd. or fraction thereof. 

2. Testing Frequency:  Obtain at least six composite samples for each 50 cu. yd. or fraction 
thereof of each concrete mix placed each day. 

3. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mix.  Perform additional tests 
when concrete consistency appears to change. 
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4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173, 
volumetric method, for structural lightweight concrete; one test for each composite sam-
ple, but not less than one test for each day's pour of each concrete mix. 

5. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
(4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each 
composite sample. 

6. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each con-
crete mix. 

7. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of 
four standard cylinder specimens for each composite sample. 

a. Cast and field cure one set of four standard cylinder specimens for each composite 
sample. 

8. Compressive-Strength Tests:  ASTM C 39; test two laboratory-cured specimens at 7 
days and two at 28 days. 

a. Test two field-cured specimens at 7 days and two at 28 days. 
b. A compressive-strength test shall be the average compressive strength from two 

specimens obtained from same composite sample and tested at age indicated. 

D. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete. 

E. Strength of each concrete mix will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no compres-
sive-strength test value falls below specified compressive strength by more than 500 psi. 

F. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identifi-
cation name and number, date of concrete placement, name of concrete testing and inspecting 
agency, location of concrete batch in Work, design compressive strength at 28 days, concrete 
mix proportions and materials, compressive breaking strength, and type of break for both 7-and 
28-day tests. 

G. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

H. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect.  Testing and inspecting agency may conduct tests 
to determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other 
methods as directed by Architect. 

END OF SECTION 
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SECTION 129300 

SITE FURNISHINGS 

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. Bike Racks  
2. Trash and Recycling Receptacles  
3. Platform Seating 
4. Tables and Chairs 
5. Tensile Shade Structure 
6. Lounge Furniture 
7. High Tops and Stools 
8. Power Stations 
9. Grill Station and Screen Panel 
10. Poles 
11. Pergola 

B. Related Requirements: 

1. Section 03 30 00 "Cast-in-Place Concrete" for installing anchorage items cast in concrete 
footings. 

2. Section 31 20 00 "Earth Moving" for excavation for installing concrete footings. 

1.3 ACTION SUBMITTALS 

A. Product Data: Cut Sheet for each product listed above. 

B. Samples: For colors and textures specified. 

C. Product Schedule: For site furnishings. Use same designations indicated on Drawings. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For site furnishings to include in maintenance manuals. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Trash and Recycling Receptacle Inner Containers: Five full-size units for each size 

indicated, but no fewer than two units. 
2. Anchors 

PART 2 - PRODUCTS  

2.1 BIKE RACKS (C-9) 

A. Subject to compliance with requirements, provide: 
1. Basis of Design: FLO Bike Rack, by Landscape Forms. 
2. Size/ Material: 1.5” od, 120” wall stainless steel tubing. 
3. Finish: Manufacturer’s standard, #4 satin electropolish finish on bare stainless steel. 
4. Installation Method:  Embed per manufacturer’s recommendations.  

2.2 TRASH AND RECYCLING RECEPTACLES (C-8) 

A. Basis of Design Trash/Litter: UMBC standard (customized) SD-42. Victor Stanley Inc. (301) 
855-8300; www.victorstanley.com 
1. Structural Features: A receptacle with side-door to provide easy access and utility (no 

lifting of side door or heavy liners). Side door must have door hinges composed of 
stainless-steel pivot pins and oil-impregnated bronze bushings. The receptacle must 
have one anchor bolt hole for quick and cost-effective installation, as well as adjustable 
leveling feet to keep receptacle off the surface and to prevent the bottom of the steel 
frame from scuffing and allow easer cleaning underneath the receptacle. To prevent dirt 
from reaching the body of the receptacle the receptacle must also have a pedestal-style 
base. 

2. Other features: The receptacle must have a igh-density plastic liner; reinforce, ribbed and 
molded for durability. The steel is to have a thickness of 8-10 MILS; powdercoat process 
must include steel shot blasting for adequate adhesioln to enhance product life and 
appearance. The process cannot include toxic solvents. 

3. Locate (1) per grouping, as shown on plans 
4. Surface mount per manufacturer instructions. 
5. Powdercoat finish; Color: ‘UMBC Charcoal’.  
6. Material: 3/8” x 1” solid vertical steel bars with a 5/8” top ring. Steel bar material must be 

domestic and at least 98% of the mills’ steel composition must be obtained from recycled 
scrap metal. The manufacturing facility cannot be of further distance than 500 miles from 
final destination coating. 

7. Capacity: 36-gallon.  
8. Standard product specifications to be provided by the manufacturer, at Owner’s request. 
9. Quantity: 5 existing (if acceptable to Owner), 2 new. 

B. Recycling: Basis of Design: UMBC standard (customized) SD-42 Special with side door 
opening, rain bonnet/restrictive lid, and recycling decals; Victor Stanley Inc. (301) 855-8300   
www.victorstanley.com 

 

http://www.victorstanley.com/
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1. Locate (1) per grouping, as shown on plans. 
2. Surface mount per manufacturer’s instructions 
3. Powdercoat finish; Color: ‘UMBC Charcoal’. 
1. Material: 3/8” x 1” solid vertical steel bars with a 5/8” top ring. Steel bar material must be 

domestic and at least 98% of the mills’ steel composition must be obtained from recycled 
scrap metal. The manufacturing facility cannot be of further distance than 500 miles from 
final destination. 

2. Lids:  Recycle decals; rain bonnet, restrictive lid. 
3. Capacity: 36-gallon 
4. Standard product specifications to be provided by the manufacturer, at Owner’s request. 
5. Quantity: 5 existing, 2 new. 

2.3 PLATFORM SEATING (C-13) 

A. Subject to compliance with requirements, provide: 
 

1. Basis of Design: Pixel Collection, Maglin Site Furniture, 800-716-5506; Pixel Model/ 
Layout: No. PLF2200-107238 

2. Components: Pre-assembled modular blocks configured as shown on the plans. 
3. Platform base: Steel, visible side panels; tops: Ipe wood. 
4. Visible side panel colors - matte finish Silver.  
5. Installation Method:  Surface mount per manufacturer’s recommendations.  

2.4 TABLES AND CHAIRS  

A. Basis of Design Moveable Table (C-6): UMBC standard, 36” round Catena Table by Landscape 
Forms.  
1. Material: Heavy gauge steel base with metal top 
2. Color/finish: Powdercoated UMBC Charcoal (AKZO Nobel CM353H4 SEMI). 
3. Powdercoat: 8-10 MILS powdercoating, including steel shot blasting for adequate 

adhesion to enhance product life and appearance; process cannot include toxic solvents. 
4. Installation: Freestanding. 

B. Basis of Design Moveable Table with Umbrella (C-19) : UMBC standard, 42” round Catena 
Table by Landscape Forms.  
1. Material: Heavy gauge steel base with metal top 
2. Color/finish: Powdercoated UMBC Charcoal (AKZO Nobel CM353H4 SEMI). 
3. Powdercoat: 8-10 MILS powdercoating, including steel shot blasting for adequate 

adhesion to enhance product life and appearance; process cannot include toxic solvents. 
4. Include Umbrella Hole 
5. Umbrella Basis of Design – Solstice Permanent Umbrella by Landscape Forms 

a. Color/Finish: Powdercoated UMBC Charcoal (AKZO Nobel CM353H4 SEMI). 
6. Installation: Freestanding. 

C. Basis of Design Moveable Chair (C-6 + C-19): UMBC standard, Catena Chair by Landscape 
Forms 
1. Material: Aluminum steel frame and seats with stainless steel spindles. 
2. Color/finish: Powdercoated UMBC Charcoal (AKZO Nobel CM353H4 SEMI). 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 20-103  100% Construction Documents 

 

 
 
SITE FURNISHINGS 129300 - 4 
 

 

3. Powdercoat: 8-10 MILS powdercoating, including steel shot blasting for adequate 
adhesion to enhance product life and appearance; process cannot include toxic solvents 

4. Installation: Freestanding. 
5. Quantity: 4 chairs per moveable table and/or umbrella table 

D. Curved Bench (Large) (C-16), Basis of Design: Ogden Collection; Maglin Site Furniture; 1 
-800-260-9393. 
1. Locations as shown on plans. 
2. Dimensions; 48’6” radius from inside curve or closest standard. 
3. Configuration:  

(4) Radius Range 9 – Curved Backless Seat 
Square Leg 

4. Material: Seat and frame to match Platform Seating. 
5. Installation Method: Freestanding 

 

E. Curved Bench (Medium) (C-17), Basis of Design: Ogden Collection; Maglin Site Furniture; 1 
-800-260-9393. 
1. Locations as shown on plans. 
2. Dimensions; 4’6” radius from inside curve or closest standard. 
3. Configuration:  

(3) Radius Range 4 – Curved Seat with Back 
Square Leg 

4. Material: Seat and frame to match Platform Seating. 
5. Installation Method: Freestanding 

F. Curved Bench (Small) (C-18), Basis of Design: Ogden Collection; Maglin Site Furniture; 1 
-800-260-9393. 
1. Locations as shown on plans. 
2. Dimensions; 0’-10” radius from inside curve or closest standard. 
3. Configuration:  

(2) Radius Range 1 – Curved Backless Seat  
Square Leg 

4. Material: Seat and frame to match Platform Seating. 
5. Installation Method: Freestanding 

2.5 LOUNGE FURNITURE 

A. Basis of Design: Adirondack Chair (C-4): 4-slat Adirondack by lolldesigns.com 
1. Material: 100% recycled HDPE 
2. Color: Sky Blue (3), Cloud White (3), Leaf Green (3).  
3. Flat back 
4. Model: SKU:AD-4SCG 
5. Accessories: Manufacturer’s standard. 
6. Customization: UMBC, vertical alignment on seat back as shown on plan; UMBC style 

guide to be provided by University; Contractor to provide shop drawing. 
7. Installation Method:  Freestanding   

B. Basis of Design: Lounge Chair (C-5): Vang Chair by lolldesigns.com 
1. Material: 100% recycled HDPE 
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2. Color: Sky Blue (1), Leaf Green (1)  
3. Model: LG-VANG-CG 
4. Accessories: Manufacturer’s standard. 
5. Installation Method:  Freestanding   
6. Customization: UMBC, horizontal alignment on seat back as shown on plan; UMBC style 

guide to be provided by University; Contractor to provide shop drawing. 

2.6 HIGH TOPS AND STOOLS (C-7) 

A. Basis of Design: High Top Table: GO Outdoor Table by Landscape Forms, Inc., 
1. Model: Standing height, with power garage (USB and GFCI ports) 
2. Material: Cast and extruded aluminum frame with rolled steel surface panels. 
3. Color/Finish: Polyester powdercoat; Stormcloud gray selected from manufacturer’s 

standard. 
4. Size: 114” long, 30” wide 
5. Installation method: Surface mount with anchoring hardware provided by manufacturer, 

including leveling adjustment system. 

B. Basis of Design Stool: Chipman Stool by Landscape Forms, Inc. 
1. Model: Armless. 
2. Material: Aluminum 
3. Color/Finish: Polyester powdercoat; White selected from manufacturer’s standard. 
4. Size: 19” depth, 22” width; 35” height 
5. Quantity: 8 stools per High Top table. 
6. Installation method: Freestanding.  

2.7 CHARGING STATION (C-21) 

A. Basis of Design Power Pedestal: legrand; Landscape Forms, www.legrand.us 
1. Model: BM, PP, 2U 
2. Material: Aluminum 
3. Color/finish: Powdercoat Silver, manufacturer’s standard. 
4. Accessories: Device Shelf Kit, color silver, to match. 
5. Size: 34” overall height; 6” depth; 8” width. 
6. Installation method: Surface mount. 

2.8 GRILL STATION (C-14) 

A. Basis of Design Gas Grill: Lynx 30” Sedona Series Outdoor Gas Grill; www.lynxgrills.com 
1. Model: L500 
2. Material: Stainless Steel 
3. Gas Requirements: Liquid propane; include Timer / Automatic shutoff valve at each grill. 
4. Size: 30” width 
5. Doors: Sedona 30” double doors (Model LDR530) at each grill. 
6. Installation Method: Built-in as shown on plans, with ventilation openings. 

B. Basis of Design Grill Base: Eldorado Stone Cabinets 
1. Model: 36” Cabinet (3), 48” Cabinet (4) 

http://www.lynxgrills.com/
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2. Material: Glass Fiber Reinforced Concrete 
3. Size: As shown on detail plans.  Cut cabinets where indicated to correct height for ADA 

access. 
4. Components: (2) 24” x 24” end caps 
5. Installation Method: Built-in as shown on plans; Submit shop drawings to include key 

plans; elevations; sections; component profiles; location, spacing and attachment of 
components. Provide samples of manufacturer’s standard finish and color selections 

C. Basis of Design Grill Veneer: Eldorado Stone Veneer 
1. Model: Vantage 30 Masonry Veneer 
2. Color: Cumulous 
3. Size: 6” x 30” x 1.16” 
4. Attach veneer as per manufacturer’s recommendations.  End veneer 4” above lawn and 

½” about finished paver elevation.  
5. Installation Method: Built-in as shown on plans; Submit shop drawings to include key 

plans; elevations; sections; component profiles; location, spacing and attachment of 
components. Provide samples of manufacturer’s standard finish and color selections 

D. Basis of Design Countertop:  
1. Model: High Strength Mix – American Concrete Company 
2. Size: 1 ¼” Slab Thickness.  See detail plans for dimensions. 
3. Color: Carbon Black .32% Mix 

W60 Size #2 Aggregate 
4. Installation Method: Built-in as shown on plans; Submit shop drawings to include key 

plans; elevations; sections; component profiles; location, joints, spacing and attachment 
of components. Provide samples of manufacturer’s standard finish and color selections 

E. Basis of Design Screen: Flexx Collection; Maglin Site Furniture; 1 -800-260-9393. 
1. Pattern: Kaleidoscope 
2. Material: Laser Cut Steel 
3. Color/Finish: Powdercoat Black, smooth finish. 
4. Size: Height, as shown on detail drawings; 2.5”x2.5” posts at 6’ OC spacing. 
5. Installation Method: Surface mount per manufacturer’s instructions; include base plate 

covers. Submit shop drawings to include key plans; elevations; sections; component 
profiles; location, spacing and attachment of components. Provide samples of 
manufacturers finish and color selections. 

2.9 POLES (C-15) 

A. Basis of Design Hammock Poles: Kid Builder Post, Post Plus # 200200120, Little Tikes 
Commercial 
1. Material: powdercoated steel post, with steel cap 
2. Color/Finish: UMBC standard ‘Champagne’ 
3. Size: 5” OD, 10’ post  
4. Accessories: Deck clamp: Clamp assemblies shall consist of two steel half-clamps. 

Clamp profiles shall be designed to eliminate protrusions. Clamps shall be die formed 
from 12-gauge HRPO steel (Tensile Strength = 45,000 PSI; Yield Strength = 30,000 PSI; 
25% Elongation). Clamps shall have a 6 mm (.25") radius rib formed in the top and 
bottom of the clamp for structural integrity. The clamp attachment bracket shall be formed 
from 11 gauge sheet steel and shall be welded securely to the clamp half. All clamp 
halves shall be zinc plated, yellow dichromate coated and phosphate coated before being 
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TGIC (triglycidyl isocyanurate) polyester powder coated to match posts. Tamper-resistant 
fasteners shall be used to retain clamps and shall consist of M10 six lobe socket head 
stainless steel cap screws and M10 slab-base Tee nuts. All clamps shall be provided with 
aluminum hammer drive pins to protect against slippage; tamper resistant fasteners; 2 
clamps per post at variable heights per plan. 

5. Installation method: In ground. 

2.10 PERGOLA (C-10) 

A. Basis of Design: Cascata B Pergola, Sturdesign, Inc., www.sturdesign.com 
1. Material: Aluminum beams and columns, manufactured to accommodate USB charging 

and overhead string lighting. 
2. Color/Finish: Powdercoat white, smooth finish. 
3. Size: 120” x 252” x 108” height; 6”x6” beams and columns; roof and side members 2”x4”, 

5” OC. 
4. Installation Method: Surface mount per manufacturer’s instructions; include base plate 

covers; Submit shop drawings to include key plans; elevations; sections; component 
profiles; location, spacing and attachment of components, prepared and sealed by a 
qualified professional engineer responsible for their preparation. Provide samples of 
manufacturers finish and color selections. 

2.11 MATERIALS 

A. Steel and Iron: Free of surface blemishes and complying with the following: 

1. Plates, Shapes, and Bars: ASTM A 36/A 36M. 
2. Steel Pipe: Standard-weight steel pipe complying with ASTM A 53/A 53M, or 

electric-resistance-welded pipe complying with ASTM A 135/A 135M. 
3. Tubing: Cold-formed steel tubing complying with ASTM A 500/A 500M. 
4. Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel tubing 

complying with ASTM A 513, or steel tubing fabricated from steel complying with 
ASTM A 1011/A 1011M and complying with dimensional tolerances in 
ASTM A 500/A 500M; zinc coated internally and externally. 

5. Sheet: Commercial steel sheet complying with ASTM A 1011/A 1011M. 

B. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, 
corrosion-resistant-coated or noncorrodible materials; commercial quality, tamperproof, vandal 
and theft resistant , concealed, recessed, and capped or plugged. 

1. Angle Anchors: For inconspicuously bolting legs of site furnishings to on or below]-grade 
substrate; extent as indicated. 

C. Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107/C 1107M; recommended in writing by 
manufacturer, for exterior applications. 

D. Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, 
hydraulic-controlled expansion cement formulation for mixing with potable water at Project site 
to create pourable anchoring, patching, and grouting compound; resistant to erosion from water 

http://www.sturdesign.com/
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exposure without needing protection by a sealer or waterproof coating; recommended in writing 
by manufacturer, for exterior applications. 

2.12 FABRICATION 

A. Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and 
angles. Separate metals from dissimilar materials to prevent electrolytic action. 

B. Welded Connections: Weld connections continuously. Weld solid members with full-length, 
full-penetration welds and hollow members with full-circumference welds. At exposed 
connections, finish surfaces smooth and blended so no roughness or unevenness shows after 
finishing and welded surface matches contours of adjoining surfaces. 

C. Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce 
uniform curvature for each repetitive configuration required; maintain cylindrical cross section of 
member throughout entire bend without buckling, twisting, cracking, or otherwise deforming 
exposed surfaces of handrail and railing components. 

D. Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, 
barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped. 

E. Factory Assembly: Assemble components in the factory to greatest extent possible to minimize 
field assembly. Clearly mark units for assembly in the field. 

2.13 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.14 STEEL AND GALVANIZED-STEEL FINISHES 

A. Baked-Enamel, Powder-Coat Finish: Manufacturer's standard, baked, polyester, powder-coat 
finish complying with finish manufacturer's written instructions for surface preparation, including 
pretreatment, application, baking, and minimum dry film thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions unless more stringent requirements 
are indicated. Complete field assembly of site furnishings where required. 

B. Unless otherwise indicated, install site furnishings after landscaping and paving have been 
completed. 

C. Install site furnishings level, plumb, true, and securely anchored or positioned, if indicated not to 
be anchored, at locations indicated on Drawings. 

END OF SECTION 
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SECTION 260519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.3 DEFINITIONS 

A. EPDM: Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. General: Submit the following according to the Conditions of the Contract and Division 1 
Specification Sections. 

B. Product Data:  For each type of product indicated. 

C. Qualification Data:  For testing agency. 

D. Field quality-control test reports. 

E. Operation and Maintenance materials. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

 
1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Senator Wire & Cable Company. 
4. Southwire Company. 
5. The Okonite Company. 
6. Belden, Inc. 

B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN and XHHW. 

D. Multiconductor Cable: Comply with NEMA WC 70 for steel-clad cable, Type MC with ground wire.  
1. Fittings: Steel 

E. Color Coding: 
  
 208/120 Volts      480/277 Volts 
Phase  Color     Phase    Color 
A    Black     A    Brown 
B   Red     B    Orange 
C   Blue     C    Yellow 
Neutral  White     Neutral   Gray 
Ground  Green     Ground   Green 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers: Subject to compliance with requirements, provide products by one (1) of the 
following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
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4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

2.4 SLEEVE SEALS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide a comparable product 
by one (1) of the following:  

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements: NBR interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

2. Pressure Plates: Stainless steel. Include two for each sealing element. 
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements. Include one for each sealing element. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 

METHODS 

A. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:   Type XHHW, single 
conductors in raceway. 

B. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in 
raceway. 

C. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single 
conductors in raceway or steel-clad cable, Type MC. 

D. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:   Type XHHW, 
single conductors in raceway. 

E. Class 1 Control Circuits: Type THHN-THWN, in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification for 
Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent or 
better mechanical strength and insulation ratings than unspliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 
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B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed 

openings are used. Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve rectangle perimeter less than fifty (50) inches and no side greater than 16 
inches, thickness shall be 0.052 inch. 

2. For sleeve rectangle perimeter equal to, or greater than, fifty (50) inches and one (1) or 
more sides equal to, or greater than, sixteen (16) inches, thickness shall be 0.138 inch. 

E. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

F. Cut sleeves to length for mounting flush with both wall surfaces. 

G. Extend sleeves installed in floors three (3) inches above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless 
sleeve seal is to be installed or unless seismic criteria require different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

J. Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical sleeve 
seals.  Size sleeves to allow for one (1) inch annular clear space between pipe and sleeve for 
installing mechanical sleeve seals. 

K. Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves.  Size sleeves to 
allow for one (1) inch annular clear space between cable and sleeve for installing mechanical 
sleeve seals. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable material and 
size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in annular 
space between cable and sleeve. Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping." 
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3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare 
test reports. 

B. Perform tests and inspections and prepare test reports. 

C. Tests and Inspections: 
1. After installing conductors and cables and before electrical circuitry has been energized, 

test service entrance and feeder conductors, and conductors feeding the following critical 
equipment and services for compliance with requirements.  

a. Emergency lighting. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 
 

D. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

E. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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 grounding systems and equipment, plus the following special applications: 
1. Underground distribution grounding. 
2. Ground bonding common with lightning protection system. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Informational Submittals: Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article, including the following: 
1. Ground rods. 
2. Ground conductors. 

C. Qualification Data: For qualified testing agency and testing agency's field supervisor. 

D. Field quality-control reports. 

E. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals. In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 

1. Instructions for periodic testing and inspection of grounding features shall be based on 
NFPA 70B. 

a. Tests shall determine if ground-resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if 
values do not. 

b. Include recommended testing intervals. 

1.4 QUALITY ASSURANCE 

A. Independent Testing Agency Qualifications: Member Company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing. 
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B. 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. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors: Copper or Tinned-copper wire or cable insulated for 600 V unless 
otherwise required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 
4. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; one 

and five eights (1-5/8) inches wide and one sixteenth (1/16) inch thick. 
6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; one and five eights (1-5/8) inches wide and one sixteenth (1/16) inch thick.  

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at least 
two bolts. 

1. Pipe Connectors: Clamp type, sized for pipe. 

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless compression -type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; three quarter (3/4) inch in diameter by ten (10) feet long. 
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PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Equipment Grounding Conductors:  Install solid conductor for No. 8 AWG and smaller, and 
stranded conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Grounding Electrode Conductors: Install bare tinned copper conductor, No. 2/0 AWG minimum. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Handholes: Install a driven ground rod through handhole floor, close to wall, and set 
rod depth so four (4) inches will extend above finished floor. If necessary, install ground rod 
before handhole is placed and provide No. 1/0 AWG bare, tinned-copper conductor from ground 
rod into handhole through a waterproof sleeve in manhole wall.  Protect ground rods passing 
through floor with a double wrapping of pressure-sensitive insulating tape or heat-shrunk 
insulating sleeve from two (2) inches above to six (6) inches below concrete. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 

Metal Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode, grounding 
electrode conductor and a separate insulated equipment grounding conductor installed with 
branch-circuit conductors. 

3.4 INSTALLATION 

A. Grounding Electrode and Equipment Grounding Conductors: Route along shortest and straightest 
paths possible unless otherwise indicated or required by Code. Avoid obstructing access or 
placing conductors where they may be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 and UL 96 
when interconnecting with lightning protection system. Bond electrical power system ground 
directly to lightning protection system grounding conductor at closest point to electrical service 
grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 
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1. . 

C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

3.5 LABELING 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for 
instruction signs. The label or its text shall be green. 

B. Install labels at the telecommunications bonding conductor and grounding equalizer and at the 
grounding electrode conductor where exposed. 

1. Label Text: "If this connector or cable is loose or if it must be removed for any reason, 
notify the facility manager." 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing agency to perform tests and 
inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed 10 ohms. 

F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify UMB 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

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. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated 
or imposed for this Project, with a minimum structural safety factor of five times the applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 

1. Trapeze hangers. Include Product Data for components. 
2. Steel slotted channel systems. Include Product Data for components. 
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3. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4. 
3. Channel Dimensions: Selected for applicable load criteria. 

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

D. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 
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2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325. 
4. Toggle Bolts: All-steel springhead type. 
5. Hanger Rods: Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of 
supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes 
and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. 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 be weight of supported components plus 200 lb. 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods unless 
otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
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4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

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. Related Sections include the following: 

1. Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for 
exterior ductbanks, manholes, and underground utility construction. 

1.3 DEFINITIONS 

A. RMC:  Rigid metallic conduit. 

B. EMT:  Electrical metallic tubing. 

C. FMC:  Flexible metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data: For raceways, wire ways and fittings, floor boxes, hinged-cover enclosures, and 
cabinets. 

B. Shop Drawings: For the following raceway components. Include plans, elevations, sections, 
details, and attachments to other work. 

1. Custom enclosures and cabinets include layout drawings showing components and 
wiring. 

C. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
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B. Comply with NFPA 70. 

C. Coordinate layout and installation of raceways and boxes with other construction elements to 
ensure adequate headroom, working clearance, and access and eliminate interference problems. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. O-Z Gedney; a unit of General Signal. 
7. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IMC:  ANSI C80.6. 

D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch, minimum. 

E. EMT:  ANSI C80.3. 

F. FMC:  Zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket. 

H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable: 
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel compression type. 
3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch, with 

overlapping sleeves protecting threaded joints. 

I. Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies, 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
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1. AFC Cable Systems, Inc. 
2. Arnco Corporation. 
3. CertainTeed Corp.; Pipe & Plastics Group. 
4. Lamson & Sessions; Carlon Electrical Products. 
5. Manhattan/CDT/Cole-Flex. 
6. RACO; a Hubbell Company. 
7. Thomas & Betts Corporation. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

C. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material. 

2.3 METAL WIREWAYS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 
indicated. 

C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers: Hinged type. Secured with stainless steel screws. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 SURFACE RACEWAYS 

A. Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard enamel 
finish in color selected by UM. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Hoffman. 
4. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
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5. O-Z/Gedney; a unit of General Signal. 
6. Robroy Industries, Inc.; Enclosure Division. 
7. Scott Fetzer Co.; Adalet Division. 
8. Spring City Electrical Manufacturing Company. 
9. Thomas & Betts Corporation. 
10. Walker Systems, Inc.; Wiremold Company (The). 

B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, aluminum, Type FD, with gasketed cover. 

C. Exterior and Wet locations 
1. Cast aluminum or galvanized cast iron type. 
2. Threaded hubs. 
3. Gasket screw-on cover plates 
4. NEMA FB-1 

D. Boxes embedded in concrete 
1. NEMA 4X PVC 

a. Glue-in conduit hubs 
b. Gasket cover plates 
c. Sunlight UV resistant 

E. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with gasketed 
cover. 

F. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: Plastic finished inside with radio-frequency-resistant paint. 

G. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.6 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 
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2.7 SLEEVE SEALS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 

1. Sealing Elements: NBR interlocking links shaped to fit surface of cable or conduit. Include 
type and number required for material and size of raceway or cable. 

2. Pressure Plates: Stainless steel. Include two for each sealing element. 
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements. Include one for each sealing element. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  RMC. 
2. Concealed Conduit, Aboveground:  RNC, Type EPC-40-PVC. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R or 4. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Conduits > 2”: Rigid Steel. 
4. All wiring > than 600 volts: Rigid Steel. 
5. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical and Electrical rooms and IT Rooms/Closets. 

6. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
7. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

8. Damp or Wet Locations:  Rigid steel conduit. 
9. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 
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C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings, unless otherwise indicated. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Complete raceway installation before starting conductor installation. 

C. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

D. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 

G. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Change from ENT to rigid steel conduit or IMC before rising above the floor. 

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed 
compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to 
protect conductors, including conductors smaller than No. 4 AWG. 

J. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less 
than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. 

K. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where otherwise required by NFPA 70. 

L. Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is located where 
environmental temperature change may exceed 300F, and that has straight-run length that 
exceeds 25 feet. 
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1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 1250F temperature change. 
b. Outdoor Locations Exposed to Direct Sunlight:  1550F temperature change. 
c. Indoor Spaces: Connected with the Outdoors without Physical Separation:  1250F 

temperature change. 
d. Attics: 1350F temperature change. 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per 0F of temperature change. 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation. 

M. Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for recessed and 
semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; 
and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC in damp or wet locations not subject to severe physical damage. 

N. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 

3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed 
openings are used. Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater 
than 16 inches, thickness shall be 0.052 inch. 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or 
more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 

E. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless 
sleeve seal is to be installed or unless seismic criteria require different clearance. 
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I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve 
and raceway, using joint sealant appropriate for size, depth, and location of joint.  Refer to 
Division 07 Section "Joint Sealants" for materials and installation. 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at raceway penetrations. Install sleeves and seal with firestop materials.  Comply with 
Division 07 Section "Penetration Firestopping." 

L. Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical 
sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 
for installing mechanical sleeve seals. 

3.4 SLEEVE-SEAL INSTALLATION 

A. Use type and number of sealing elements recommended by manufacturer for raceway material 
and size. Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between raceway and sleeve. Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping." 

3.6 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 260533 
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SECTION 260543 

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

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. This Section includes the following: 

1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks. 
2. Handholes and boxes. 

1.3 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Duct-bank materials, including separators and miscellaneous components. 
2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, 

and solvent cement. 
3. Accessories for handholes, boxes, and other utility structures. 
4. Warning tape. 

B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete: 
Include dimensioned plans, sections, and elevations, and fabrication and installation details, 
including the following: 

1. Duct entry provisions, including locations and duct sizes. 
2. Cover design (including cover legend). 
3. Grounding details. 
4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

1.5 INFORMATIONAL SUBMITTALS 

A. Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities and 
underground structures. 

1. Include plans and sections, drawn to scale, and show bends and locations of expansion 
fittings. 
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2. Maintain copy in field for red-line drawings and as-built purposes. 

B. Product Certificates: For concrete and steel used in precast concrete manholes and handholes, 
as required by ASTM C 858. 

C. Qualification Data:  For professional engineer and testing agency. 

D. Source quality-control test reports. 

E. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Comply with ANSI C2. 

C. Comply with NFPA 70. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming. 

B. Store precast concrete and other factory-fabricated underground utility structures at Project site 
as recommended by manufacturer to prevent physical damage.  Arrange so identification 
markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied 
by UMBC or others unless permitted under the following conditions and then only after arranging 
to provide temporary electrical service according to requirements indicated: 

1. Notify UMBC, in writing, no fewer than 10 days in advance of proposed interruption of 
electrical service. 

2. Do not proceed with interruption of electrical service without UMBC’s written permission. 

1.9 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes 
with final locations and profiles of ducts and duct banks as determined by coordination with other 
utilities, underground obstructions, and surface features.  Revise locations and elevations from 
those indicated as required to suit field conditions and to ensure that duct runs drain to manholes 
and handholes, and as approved by Architect. 



 

   
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL 260543-3 
SYSTEMS 

HARBOR HALL COURTYARD 
UMBC Project No: 23-126 

January, 31, 2024 
100% Construction Document Submission 

 

1.10 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

B. Furnish cable-support stanchions, arms, insulators, and associated fasteners in quantities equal 
to 5 percent of quantity of each item installed. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Rigid Steel Conduit:  PVC-Coated Steel.  Comply with NEMA RN 1. 
 

1. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints. 

B. RNC: NEMA TC 2, Type EPC-40-PVCUL 651, with matching fittings by same manufacturer as 
the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. ARNCO Corp. 
2. Beck Manufacturing. 
3. Cantex, Inc. 
4. CertainTeed Corp.; Pipe & Plastics Group. 
5. Condux International, Inc. 
6. ElecSys, Inc. 
7. Electri-Flex Company. 
8. IPEX Inc. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT; a division of Cable Design Technologies. 
11. Spiraduct/AFC Cable Systems, Inc. 

B. Duct Accessories: 

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and 
sizes of ducts with which used, and selected to provide minimum duct spacings indicated 
while supporting ducts during concreting or backfilling. 

2. Warning Tape:  Underground-line warning tape specified in Division 26 Section 
"Identification for Electrical Systems." 

PRECAST CONCRETE HANDHOLES AND BOXES 

C. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Carder Concrete Products. 
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2. Christy Concrete Products. 
3. Elmhurst-Chicago Stone Co. 
4. Oldcastle Precast Group. 
5. Riverton Concrete Products; a division of Cretex Companies, Inc. 
6. Utility Concrete Products, LLC. 
7. Utility Vault Co. 
8. Wausau Tile, Inc. 

D. Comply with ASTM C 858 for design and manufacturing processes. 

E. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom 
unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and 
shall have load rating consistent with that of handhole or box. 

1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed 
cover hook eyes and tamper-resistant, captive, cover-securing bolts. 

2. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
3. Cover Legend: Molded lettering: ELECTRIC 
4. Configuration: Units shall be designed for flush burial and have integral closed bottom, 

unless otherwise indicated. 
5. Extensions and Slabs: Designed to mate with bottom of enclosure.  Same material as 

enclosure. 

a. Extension shall provide increased depth of 12 inches. 
b. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure. 

6. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 

a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located near 

interior corners of handholes to facilitate racking of cable. 

7. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks 
and pulling-in irons installed before concrete is poured. 

2.3 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Description:  Comply with SCTE 77. 

1. Color:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have integral closed bottom, 

unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend: Molded lettering: "ELECTRIC” 
6. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings or 

end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged for 
secure, fixed installation in enclosure wall. 

7. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering ducts for 
secure, fixed installation in enclosure wall. 
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8. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed 
inserts for cable racks and pulling-in irons. 

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover: Molded of sand and 
aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 

C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover: Sheet-molded, 
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame. 

a. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the Armorcast Products Company. 

b. Carson Industries LLC. 
c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 

2.4 UTILITY STRUCTURE ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Bilco Company (The). 
2. Campbell Foundry Company. 
3. Carder Concrete Products. 
4. Christy Concrete Products. 
5. East Jordan Iron Works, Inc. 
6. Elmhurst-Chicago Stone Co. 
7. McKinley Iron Works, Inc. 
8. Neenah Foundry Company. 
9. New Basis. 
10. Oldcastle Precast Group. 
11. Osburn Associates, Inc. 
12. Pennsylvania Insert Corporation. 
13. Riverton Concrete Products; a division of Cretex Companies, Inc.. 
14. Strongwell Corporation; Lenoir City Division. 
15. Underground Devices, Inc. 
16. Utility Concrete Products, LLC. 
17. Utility Vault Co. 
18. Wausau Tile, Inc. 

B. Duct-Sealing Compound: Non-hardening, safe for contact with human skin, not deleterious to 
cable insulation, and workable at temperatures as low as 350F.  Capable of withstanding 
temperature of 3000F without slump and adhering to clean surfaces of plastic ducts, metallic 
conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable jackets, insulation 
materials, and common metals. 
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C. Cover Hooks:  Heavy duty, designed for lifts 60 lbf and greater.  Two required. 

D. Duct Identification System: Provide duct tag or sleeve system for numbering individual ducts in 
accordance with Specification 260533 “Identification for Electrical Systems.” 

2.5 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

B. Non-concrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and boxes for 
compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied. 

1. Strength tests of complete boxes and covers shall be by either an independent testing 
agency or the manufacturer. A qualified registered professional engineer shall certify 
tests by manufacturer. 

2. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-80-PVC, in direct-buried duct bank, 
unless otherwise indicated. 

B. Underground Ducts Crossing Paved Paths, Walks, Driveways, Roadways, and Railroads:  RNC, 
NEMA Type EPC-40-PVC, encased in reinforced concrete. 

3.2 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and Data 
Wiring: 

1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  
AASHTO HB 17, H-20 structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 
Nondeliberate Loading by Heavy Vehicles:  Precast concrete, AASHTO HB 17, H-20. 

3. Units Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester resin 
structurally tested according to SCTE 77 with 3000-lbf vertical loading. 

3.3 EARTHWORK 

A. Excavation and Backfill: Comply with Division 31 Section "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment. 

B. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching. Comply with Division 32 Sections "Turf and Grasses" and "Plants." 



 

   
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL 260543-7 
SYSTEMS 

HARBOR HALL COURTYARD 
UMBC Project No: 23-126 

January, 31, 2024 
100% Construction Document Submission 

 

C. Cut and patch existing pavement in the path of underground ducts and utility structures according 
to Division 01 Section "Cutting and Patching." 

3.4 DUCT INSTALLATION 

A. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment. Slope ducts from a high point in runs between two manholes to 
drain in both directions. 

B. Curves and Bends: Use 5-degree angle couplings for small changes in direction.  Use 5” 60-
degree manufactured long sweep bends with a minimum radius of 25 feet, both horizontally and 
vertically, at other locations, unless otherwise indicated. 

C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to 
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in 
same plane. 

D. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells, 
spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct 
sizes. 

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without 
reducing duct line slope and without forming a trap in the line. 

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in the 
area of disturbed earth adjacent to manhole or handhole. 

3. Grout end bells into structure walls from both sides to provide watertight entrances. 

E. Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at the 
building wall via metal junction box inside building.  Use fittings manufactured for duct-to-conduit 
transition. Install conduit penetrations of building walls as specified in Division 26 Section 
"Sleeves and Sleeve Seals for Electrical Raceways and Cabling." 

F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal spare 
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic 
pressure. 

G. Pulling Cord:  Install 100-lbf- test nylon cord in ducts, including spares. 

H. Direct-Buried Duct Banks: 

1. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor 
temperature. 

2. Space separators close enough to prevent sagging and deforming of ducts, with not less 
than 5 spacers per 20 feet of duct. Secure separators to earth and to ducts to prevent 
displacement during backfill and yet permit linear duct movement due to expansion and 
contraction as temperature changes. Stagger spacers approximately 6 inches between 
tiers. 

3. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare 
trench bottoms as specified in Division 31 Section "Earth Moving" for pipes less than 6 
inches in nominal diameter. 

4. Install backfill as specified in Division 31 Section "Earth Moving." 
5. After installing first tier of ducts, backfill and compact. Start at tie-in point and work toward 

end of duct run, leaving ducts at end of run free to move with expansion and contraction 
as temperature changes during this process.  Repeat procedure after placing each tier. 
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After placing last tier, hand-place backfill to 4 inches over ducts and hand tamp. Firmly 
tamp backfill around ducts to provide maximum supporting strength.  Use hand tamper 
only. After placing controlled backfill over final tier, make final duct connections at end of 
run and complete backfilling with normal compaction as specified in Division 31 Section 
"Earth Moving." 

6. Install ducts with a minimum of 3 inches between ducts for like services and 6 inches 
between power and signal ducts. 

7. Depth: Install top of duct bank at least 36 inches below finished grade, unless otherwise 
indicated. 

8. Set elevation of bottom of duct bank below the frost line. 
9. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment. 

3.5 INSTALLATION OF CONCRETE HANDHOLES, AND BOXES 

A. Precast Concrete Handhole and Manhole Installation: 

1. Comply with ASTM C 891, unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with connecting 

ducts to minimize bends and deflections required for proper entrances. 
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 

graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent 
undisturbed earth. 

B. Elevations: 
1. Handhole Covers:  In paved areas and traffic ways, set surface flush with finished grade.  

Set covers of other handholes 1 inch above finished grade. 
2. Where indicated, cast handhole cover frame integrally with handhole structure. 

C. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage 
provisions indicated. 

D. Waterproofing:  Apply waterproofing to exterior surfaces of handholes. 

E. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable arms, 
and insulators, as required for installation and support of cables and conductors and as indicated. 

F. Field-Installed Bolting Anchors in Concrete Handholes:  Do not drill deeper than 3-7/8 inches for 
manholes and 2 inches for handholes, for anchor bolts installed in the field.  Use a minimum of 
two anchors for each cable stanchion. 

G. Install ground rod before placing handhole lid. 

3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting ducts to minimize bends and deflections required for proper entrances.  Use box 
extension if required to match depths of ducts, and seal joint between box and extension as 
recommended by the manufacturer. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 
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C. Elevation: In paved areas and trafficways, set so cover surface will be flush with finished grade.  
Set covers of other handholes 1 inch above finished grade. 

D. Install handholes and boxes with bottom below the frost line. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated. Select arm 
lengths to be long enough to provide spare space for future cables, but short enough to preserve 
adequate working clearances in the enclosure. 

F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written 
instructions. Cut wall of enclosure with a tool designed for material to be cut.  Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed. 

G. For enclosures installed in asphalt paving and subject to occasional, non-deliberate, heavy-
vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure and with 
top surface screeded to top of box cover frame.  Bottom of ring shall rest on compacted earth. 

3.7 GROUNDING 

A. Ground underground ducts and utility structures according to Division 26 Section "Grounding and 
Bonding for Electrical Systems." 

B. Install ground rod before placing handhole lid. 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of installation of 
underground ducts and utility structures. 

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-
of-round duct. Provide mandrel equal to 80 percent fill of duct. If obstructions are 
indicated, remove obstructions and retest. 

3. Test handhole grounding to ensure electrical continuity of grounding and bonding 
connections. Measure and report ground resistance as specified in Division 26 Section 
"Grounding and Bonding for Electrical Systems." 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.9 CLEANING 

A. Clean internal surfaces of manholes, including sump. Remove foreign material. 

END OF SECTION 260543 
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SECTION 260544 

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 

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. Sleeve-seal systems. 
2. Grout. 
3. Silicone sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product specified in this section. 

B. LEED Submittals: 

1. Product Data for Credit EQ 4.1: For sealants, documentation including printed statement 
of VOC content. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and pathway or cable. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Advance Products & Systems, Inc. 
b. CALPICO, Inc. 
c. Metraflex Company (The). 
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d. Pipeline Seal and Insulator, Inc. 
e. Proco Products, Inc. 

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel. 
4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.3 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated 
walls or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

2.4 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

2. Sealant shall have VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. Silicone Foams: Multi-component, silicone-based, liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, non-shrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Aboveground, Exterior-Wall Penetrations: Seal penetrations using PVC or steel pipe sleeves and 
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals. 

D. Underground, Exterior-Wall and Floor Penetrations:  Install PVC or steel pipe sleeves.  Size 
sleeves to allow for 1-inch annular clear space between pathway or cable and sleeve for installing 
sleeve-seal system. 
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3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at pathway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for pathway or cable 
material and size. Position pathway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between pathway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  
Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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SECTION 260553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

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. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data: For each electrical identification product indicated. 

B. Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule: An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used 
by label printers, shall comply with UL 969. 
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1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces 
where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. LEM Products, Inc. 
2. Panduit Corp. 
3. Brady 
4. Approved Equal 

2.2 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible 
label laminated with a clear, weather- and chemical-resistant coating and matching wraparound 
adhesive tape for securing ends of legend label. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 
2 inches wide. 

2.4 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 
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1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical and communications utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for “RED”-Colored Tapes:  “ELECTRIC LINE, HIGH VOLTAGE”. 
3. Inscriptions for “ORANGE”-Colored Tapes: “TELEPHONE CABLE”, “CATV CABLE”, 

“COMMUNICATIONS CABLE”, “OPTICAL FIBER CABLE”. 

C. Tag:  Type I: 

1. Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription 
of the utility, compounded for direct-burial service. 

2. Thickness:  4 mils. 
3. Weight:  18.5 lb/1000 sq. ft. 
4. 3-Inch Tensile According to ASTM D 882:  30 lbf, and 2500 psi. 

2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 
4. Minimum letter height shall be 3/8 inch. 

2.7 EQUIPMENT IDENTIFICATION LABELS 

A. Stenciled Legend:  In non-fading, waterproof, black ink or paint. Minimum letter height shall be 1 
inch. 

2.8 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638: 12000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  “BLACK” except where used for color-coding. 
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B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self extinguishing, one piece, self locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 730F, According to ASTM D 638: 12000 psi. 
3. Temperature Range:  Minus 400F to plus 1850F. 
4. Color:  “BLACK”. 

C. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 730F, According to ASTM D 638: 7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 500F to plus 2840F. 
5. Color:  “BLACK”. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements. Select paint system applicable for surface material and location 
(exterior or interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products: Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, 
side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot 
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas. List 
typical color codes for systems, i.e. fire alarm, “RED”; security, “BLUE” and “YELLOW”; etc.  

G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 
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H. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-
line warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes 
where width of multiple lines installed in a common trench or concrete envelope exceeds 16 
inches overall.   

I. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application.   

3.2 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, more than 600 V, within Buildings: Tape and stencil 4-inch- 
wide black stripes on 10-inch centers over orange background that extends full length of raceway 
or duct and is 12 inches wide. Stencil legend "DANGER CONCEALED HIGH VOLTAGE 
WIRING" with 3-inch- high black letters on 20-inch centers.  Stop stripes at legends.  Apply to the 
following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches of a floor that 
is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in 

the building, or concealed above suspended ceilings. 

B. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A, and 120 V to ground: Identify with self-adhesive vinyl label.  Install 
labels at 10-footmaximum intervals.   

C. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall include panel and circuit information.   

1. Emergency Power – “RED” 
2. Fire Alarm System – “RED” 
3. Fire-Suppression Supervisory and Control System – “RED” and “YELLOW” 
4. Security – “BLUE” and “YELLOW” 
5. Mechanical and Electrical Supervisory Systems – “GREEN” and “BLUE” 
6. Telecommunication System – “ORANGE” and “YELLOW” 
7. Control Wiring – “GREEN” and “RED” 

D. Power-Circuit Conductor Identification, 600 V or Less:  For conductors 1/0 and larger in vaults, 
pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
source and circuit number for each set of conductors.  For single phase conductors, identify each 
phase.   

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors listed 
below for ungrounded feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  “BLACK”. 
2) Phase B:  “RED”. 
3) Phase C:  “BLUE”. 



 

   
IDENTIFICATION FOR ELECTRICAL SYSTEMS  260553-6 

HARBOR HALL COURTYARD 
UMBC Project No: 23-126 

January, 31, 2024 
100% Construction Document Submission 

 

 
 

c. Colors for 480/277-V Circuits: 

1) Phase A:  “BROWN”. 
2) Phase B:  “ORANGE”. 
3) Phase C:  “YELLOW”. 

E. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance 
of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two 
turns of tape with no tension to prevent possible unwinding.  Locate bands to avoid obscuring 
factory cable markings.  

F. Install instructional sign including color-code for grounded and ungrounded conductors using 
adhesive-film-type labels. 

G. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source. 

H. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

I. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, 
communication, and control wiring and optical fiber cable.   

1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for both direct-buried cables and cables in raceway. 

J. Workspace Indication: Install floor marking tape to show working clearances in the direction of 
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 

K. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

L. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 
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M. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- high letters for emergency instructions at equipment used for 
power transfer and/or load shedding. 

N. Equipment Identification Labels: On each unit of equipment, install unique designation label that 
is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. Apply 
labels to disconnect switches and protection equipment, central or master units, control panels, 
control stations, terminal cabinets, and racks of each system. Systems include power, lighting, 
control, communication, signal, monitoring, and alarm systems unless equipment is provided with 
its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment: Engraved, laminated acrylic or melamine label or Stenciled 
legend 4 inches high.  Unless otherwise indicated, provide a single line of text 
with 1/2-inch- high letters on 1-1/2-inch- high label; where two lines of text are 
required, use labels 2 inches high.  

b. Outdoor Equipment:  Stenciled legend 4 inches high.   
c. Elevated Components: Increase sizes of labels and letters to those appropriate 

for viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating 
of the enclosure. 

2. Equipment to Be Labeled: 
a. Enclosures and electrical cabinets - laminated acrylic or melamine labels.  
b. Access doors and panels for concealed electrical items laminated acrylic or 

melamine labels. 
c. Emergency system boxes and enclosures – stencil and paint. 
d. Enclosed switches – laminated acrylic or melamine label. 
e. Enclosed controllers – laminated acrylic or melamine label. 
f. Push-button stations – laminated acrylic or melamine label. 
g. Contactors – laminated acrylic or melamine label. 
h. Remote-controlled switches, dimmer modules, and control devices – laminated 

acrylic or melamine label. 

END OF SECTION 260553 
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SECTION 260923 

LIGHTING CONTROL DEVICES 

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. This Section includes the following lighting control devices: 

1. Time switches. 
2. Outdoor and indoor photoelectric switches. 
3. Outdoor motion sensors. 
4. Lighting contactors. 
5. Emergency shunt relays. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. PIR:  Passive infrared. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation details for occupancy and light-level sensors. 

1. Interconnection diagrams showing field-installed wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For each type of product to include in emergency, operation, 
and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 
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PART 2 - PRODUCTS 

2.1 TIME SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

1. Area Lighting Research, Inc.; Tyco Electronics. 
2. Leviton Mfg. Company Inc. 
3. Square D; Schneider Electric. 
4. TORK. 
5. Watt Stopper (The). 

B. Electronic Time Switches: Electronic, solid-state programmable units with alphanumeric display; 
complying with UL 917. 

1. Contact Configuration:  DPST  
2. Contact Rating: 20-A ballast load, 120/240-V ac. 
3. Program: Coordinated with academic calendar and annual holiday schedule that 

overrides the weekly operation on holidays. 
4. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a 

program on selected channels. 
5. Astronomic Time:  All channels. 
6. Battery Backup:  For schedules and time clock. 

2.2 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified: 

1. Area Lighting Research, Inc.; Tyco Electronics. 
2. Intermatic, Inc. 
3. Paragon Electric Co.; Invensys Climate Controls. 
4. TORK. 
5. Watt Stopper (The). 

B. Description:  Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1000-VA 
inductive, to operate connected relay, contactor coils, or microprocessor input; complying with 
UL 773A. 

1. Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range, and a directional lens in front of photocell to prevent fixed light 
sources from causing turn-off. 

2. Time Delay:  15-second minimum, to prevent false operation. 
3. Surge Protection: Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, 

and IEEE 62.45 for Category A1 locations. 
4. Mounting: Twist lock complying with IEEE C136.10, with base-and-stem mounting or 

stem-and-swivel mounting accessories as required to direct sensor to the north sky 
exposure. 
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2.3 LIGHTING CONTACTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
manufacturers specified: 

1. ASCO Power Technologies, LP; a division of Emerson Electric Co. 
2. Eaton Electrical Inc.; Cutler-Hammer Products. 
3. Hubbell Lighting. 
4. MicroLite Lighting Control Systems. 
5. Square D; Schneider Electric. 
6. TORK. 
7. Touch-Plate, Inc. 
8. Watt Stopper (The). 

B. Description: Electrically operated and mechanically held, combination type with fusible switch 
complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching: Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less total harmonic distortion of normal load current). 

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the 
point of installation. 

3. Enclosure:  Comply with NEMA 250. 
4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA type 

specified for the enclosure. 

2.4 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG. 
Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors not 
smaller than No. 18 AWG. Comply with requirements in Division 26 Section "Low-Voltage 
Electrical Power Conductors and Cables." 

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than 
No. 14 AWG. Comply with requirements in Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

PART 3 - EXECUTION 

3.1 SENSOR INSTALLATION 

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 
indicated. Do not exceed coverage limits specified in manufacturer's written instructions. 
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3.2 CONTACTOR INSTALLATION 

A. Mount electrically held lighting contactors with elastomeric isolator pads, to eliminate structure-
borne vibration, unless contactors are installed in an enclosure with factory-installed vibration 
isolators. 

3.3 WIRING INSTALLATION 

A. Wiring Method: Comply with Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size shall be. 

B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited 
conductors according to conductor manufacturer's written instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions, unless 
otherwise indicated. 

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, 
pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Division 26 Section "Identification 
for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 
2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each 

sensor. 

B. Label time switches and contactors with a unique designation. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. After installing time switches and sensors, and after electrical circuitry has been 
energized, adjust and test for compliance with requirements. 

2. Operational Test: Verify operation of each lighting control device, and adjust time delays. 

B. Lighting control devices that fail tests and inspections are defective work. 

3.6 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting sensors to suit occupied conditions.  Provide up to two 
visits to Project during other-than-normal occupancy hours for this purpose. 
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3.7 DEMONSTRATION 

Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain lighting control devices.  Refer to Division 01 Section 
"Demonstration and Training." 

END OF SECTION 260923 
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SECTION 262726 

WIRING DEVICES 

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. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: List of legends and description of materials and process used for premarking wall 
plates. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing label 
warnings and instruction manuals that include labeling conditions. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of wiring device and associated wall plate through one 
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and 
associated wall plates from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70, “National Electrical Code”. 

1.5 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
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1. Cord and Plug Sets:  Match equipment requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 configuration 5-
20R, and UL 498. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Cooper; 5351 (single), 5352 (duplex). 
b. Hubbell; HBL5351 (single), CR5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5381 (single), 5352 (duplex). 

2.3 GFCI RECEPTACLES 

A. General Description: Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, 
UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; XGF20. 
b. Pass & Seymour; 2095. 

2.4 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System: White, unless otherwise indicated or 
required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided by 
riding against outside of the boxes. 

2. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

3. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

D. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 
6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 
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F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet 
boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and 
with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang 
wall plates. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout 

or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 10-A Load: A value of 6 percent or higher is not acceptable. 
3. Ground Impedance: Values of up to 10 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

END OF SECTION 262726 
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SECTION 265600 

EXTERIOR LIGHTING 

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. Exterior luminaires with lamps and ballasts & drivers, including Campus standard 
pedestrian LED pole lighting. 

2. Luminaire-mounted photoelectric relays. 
3. Poles and accessories. 

B. Luminaire Schedule: 
Refer to drawings for luminaire schedule. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color-rendering index. 

C. HID:  High-intensity discharge. 

D. LER:  Luminaire efficacy rating. 

E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

F. Pole:  Luminaire support structure, including tower used for large area illumination. 

G. Standard:  Same definition as "Pole" above. 

1.4 SUBMITTALS 

A. Product Data: For each luminaire, pole, and support component, arranged in order of lighting unit 
designation. Include data on features, accessories, finishes, and the following: 

1. Physical description of luminaire, including materials, dimensions, effective projected 
area, and verification of indicated parameters. 

2. Details of attaching luminaires and accessories. 
3. Details of installation and construction. 
4. Luminaire materials. 
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5. Photometric data based on laboratory tests of each luminaire type, complete with 

indicated lamps, ballasts, and accessories. 
6. Voltage drop calculations. 

a. Manufacturer Certified Data: Photometric data shall be certified by 
manufacturer's laboratory with a current accreditation under the National 
Voluntary Laboratory Accreditation Program for Energy Efficient Lighting 
Products. 

7. Photoelectric relays. 
8. Ballasts, including energy-efficiency data. 
9. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 
10. Materials, dimensions, and finishes of poles. 
11. Means of attaching luminaires to supports, and indication that attachment is suitable for 

components involved. 
12. Anchor bolts for poles. 
13. Pole foundations 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufacturer. 
3. Design calculations, certified by a qualified professional engineer, indicating strength of 

foundations and soil conditions on which they are based. 
4. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data: For qualified agencies providing photometric data for lighting fixtures. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For luminaires and poles to include in emergency, operation, 
and maintenance manuals.  Provide data in electronic and hard-copy formats. 

F. Warranty: Sample of special warranty specified in this section 

G. Coordination Drawings: Provide coordination drawings by coordination with Civil and other trades. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers' 
laboratory that is accredited under the National Volunteer Laboratory Accreditation Program for 
Energy Efficient Lighting Products. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency acceptable to the authority having jurisdiction, and marked for intended 
location and application. 

C. Comply with IEEE C2, "National Electrical Safety Code." 

D. Comply with NFPA 70. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Package aluminum poles for shipping according to ASTM B 660. 

B. Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation. 
Support poles to prevent distortion and arrange to provide free air circulation. 

C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For poles 
with nonmetallic finishes, handle with web fabric straps. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace products that fail in materials or workmanship; that corrode; or that fade, stain, perforate, 
erode, or chalk due to effects of weather or solar radiation within specified warranty period. 
Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or unauthorized 
repairs or alterations from special warranty coverage. 

1. Warranty Period for Luminaires:  Five years from date of Substantial Completion. 
2. Warranty Period for Metal Corrosion: Five years from date of Substantial Completion. 
3. Warranty Period for Color Retention: Five years from date of Substantial Completion. 
4. Warranty Period for Poles:  Repair or replace lighting poles and standards that fail in 

finish, materials, and workmanship within manufacturer's standard warranty period, but 
not less than three years from date of Substantial Completion. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one of each 
type. 

2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 3 of each type 
and rating installed.  Furnish at least one of each type.  

3. Ballasts:  One for every 3 of each type and rating installed.  Furnish at least one of each 
type. 

4. Globes and Guards: One for every 3 of each type and rating installed.  Furnish at least 
one of each type.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products indicated on 
Drawings.  

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations by 
an NRTL acceptable to authorities having jurisdiction. 
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B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 

distribution patterns indicated for luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components: Corrosion-resistant aluminum unless otherwise indicated.  Form and 
support to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in 
use.  Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping 
and when secured in operating position.  Doors shall be removable for cleaning or replacing 
lenses.  Designed to disconnect ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat, and 
UV radiation. 

I. Light Shields: Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field. 

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

K. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish: Coordinate color with architect to match UM standards factory-assembled and -
tested luminaire before shipping. Where indicated, match the finish process and color of pole or 
support materials. 

M. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 
remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling." 

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel. 
a. Color:  As selected by UMB from manufacturer's full range. 

N. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes Manual 
for Architectural and Metal Products" for recommendations for applying and designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 
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2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 

complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax. 
3. Class I, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish:  medium satin; 

Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating:  Architectural Class I, integrally 
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with 
AAMA 611. 

O. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and ballasts. Labels 
shall be located where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), 

base type, and nominal wattage for fluorescent and compact fluorescent 
luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) 
for HID luminaires. 

d. Start type (preheat, rapid start, instant start) for fluorescent and compact 
fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

A. Comply with UL 773 or UL 773A. 

B. Contact Relays: Factory mounted, single throw, designed to fail in the on position, and factory set 
to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time 
delay.  Relay shall have directional lens in front of photocell to prevent artificial light sources from 
causing false turnoff. 

1. Relay with locking-type receptacle shall comply with ANSI C136.10. 
2. Adjustable window slide for adjusting on-off set points. 

2.4 FLUORESCENT BALLASTS AND LAMPS 

A. Ballasts for Low-Temperature Environments: 
1. Temperatures Minus 200F and Higher: Electromagnetic type designed for use with 

indicated lamp types. 

B. Ballast Characteristics:  

1. Power Factor:  90 percent, minimum. 
2. Sound Rating:  Class A . 
3. Total Harmonic Distortion Rating:  Less than 10 percent. 
4. Electromagnetic Ballasts: Comply with ANSI C82.1, energy-saving, high power factor, 

Class P, automatic-reset thermal protection. 
5. Case Temperature for Compact Lamp Ballasts:  650C, maximum. 
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6. Transient-Voltage Protection: Comply with IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

C. Low-Temperature Lamp Capability: Rated for reliable starting and operation with ballast provided 
at temperatures minus 200F and higher. 

2.5 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

A. Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting requirements. 
Use stainless-steel fasteners and mounting bolts unless otherwise indicated. 

B. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support 
components. 

1. Materials:  Shall not cause galvanic action at contact points. 
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated. 
3. Anchor-Bolt Template:  Plywood or steel. 

C. Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured by 
stainless-steel captive screws. 

D. Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.  
Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place 
Concrete." 

E. Breakaway Supports: Frangible breakaway supports, tested by an independent testing agency 
acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M. 

2.6 STEEL POLES 

A. Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig; 
one-piece construction up to 40 feet in height with access handhole in pole wall. 

1. Shape:  Round, straight 
2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway 

support. 

B. Brackets for Luminaires:  Detachable, cantilever, without underbrace. 

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole mounted 
adapter, then bolted together with stainless steel bolts. 

2. Cross Section: Tapered oval, with straight tubular end section to accommodate luminaire. 
3. Match pole material and finish. 

C. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and 
securely fastened to pole top. 

D. Steps: Fixed steel, with nonslip treads, positioned for 15-inch vertical spacing, alternating on 
opposite sides of pole; first step at elevation 10 feet above finished grade. 

E. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with requirements in 
Division 26 Section "Grounding and Bonding for Electrical Systems," listed for attaching 
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grounding and bonding conductors of type and size listed in that Section, and accessible through 
handhole. 

F. Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable and 
rated for a minimum load equal to weight of supported cable times a 5.0 safety factor. 

G. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting. 

H. Galvanized Finish: After fabrication, hot-dip galvanize complying with ASTM A 123/A 123M. 

I. Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" for recommendations for applying and designating finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 
remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or with SSPC-SP 8, "Pickling." 

2. Interior Surfaces of Pole:  One coat of bituminous paint, or otherwise treat for equal 
corrosion protection. 

3. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color:  Refer to fixture schedule for finishes. 

2.7 POLE ACCESSORIES 

A. Base Covers:  Manufacturers' standard metal units, arranged to cover pole's mounting bolts and 
nuts.  Finish same as pole. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation. 

3.2 POLE INSTALLATION 

A. Alignment: Align pole foundations and poles for optimum directional alignment of luminaires and 
their mounting provisions on the pole. 

B. Clearances: Maintain the following minimum horizontal distances of poles from surface and 
underground features unless otherwise indicated on Drawings: 

1. Fire Hydrants and Storm Drainage Piping:  60 inches 
2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet 
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3. Trees:  15 feet from tree trunk. 

C. Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by 
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in 
Division 03 Section "Cast-in-Place Concrete." 

D. Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level 
recommended by pole manufacturer. 

1. Grout void between pole base and foundation. Use nonshrink or expanding concrete 
grout firmly packed to fill space. 

2. Install base covers unless otherwise indicated. 
3. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout.  Arrange 

to drain condensation from interior of pole. 
4. Orient hinged side of pole base facing the street. 

E. Raise and set poles using web fabric slings (not chain or cable). 

3.3 BOLLARD LUMINAIRE INSTALLATION 

A. Align units for optimum directional alignment of light distribution. 

B. Install on concrete base with top 4 inches above finished grade or surface at bollard location.  
Cast conduit into base, and shape base to match shape of bollard base.  Finish by troweling and 
rubbing smooth.  Concrete materials, installation, and finishing are specified in Division 03 
Section "Cast-in-Place Concrete." 

3.4 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 

A. Install on concrete base flush with finished grade or surface at luminaire location. Cast conduit 
into base, and finish by troweling and rubbing smooth. Concrete materials, installation, and 
finishing are specified in Division 03 Section "Cast-in-Place Concrete." 

3.5 CORROSION PREVENTION 

A. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with 
a 50 percent overlap.  Aluminum shall not be used. 

3.6 GROUNDING 

A. Ground metal poles and support structures according to Division 26 Section "Grounding and 
Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system. 
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3.7 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage. Replace damaged fixtures and components. 

B. Illumination Observations: Verify normal operation of lighting units after installing luminaires and 
energizing circuits with normal power source. 

1. Verify operation of photoelectric controls. 

C. Illumination Tests: 

1. Measure light intensities at night. Use photometers with calibration referenced to NIST 
standards.  Comply with the following IESNA testing guide(s): 

a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting 
Installations." 

b. IESNA LM-72, "Directional Positioning of Photometric Data." 

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance 
with standards. 

3.8 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain luminaire lowering 
devices. 

END OF SECTION 265600 
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SECTION 311000 

SITE CLEARING 

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. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities and abandoning site utilities 

in place. 
7. Temporary erosion- and sedimentation-control measures. 

B. Related Sections: 
1. Approved MDE Erosion and Sediment Control Plan. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 
environments, the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow. 

D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 
free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of 
subsoil and weeds, roots, toxic materials, or other nonsoil materials. 

E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction, and indicated on Drawings. 

F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected 
during construction, and indicated on Drawings. 
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G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain 
Owner's property, cleared materials shall become Contractor's property and shall be removed 
from Project site. 

1.5 SUBMITTALS 

A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing. 

1. Use sufficiently detailed photographs or videotape. 
2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plants designated to remain. 

B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

1.6 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.7 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by engineer. 

C. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated. 

D. Utility Locator Service:  Notify Miss Utility for area where Project is located before site clearing.  
Contractor shall obtain the services of a utility locating service to locate private university 
infrastructure. 

E. Do not commence site clearing operations until temporary erosion- and sedimentation-
control and plant-protection measures are in place. 

F. The following practices are prohibited within protection zones: 
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1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

G. Do not direct vehicle or equipment exhaust towards protection zones. 

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

I. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in 
Division 31 Section "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain.  Wrap a 1-inch  each 
tree trunk at 54 inches above the ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 
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C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

3.3 TREE AND PLANT PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements in Division 01 
Section "Temporary Tree and Plant Protection." 

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that 
are damaged by construction operations, in a manner approved by engineer. 

3.4 EXISTING UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 
before site clearing, when requested by Contractor. 

1. Verify that utilities have been disconnected and capped before proceeding with site 
clearing. 

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 

1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

D. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Construction Manager and Owner not less than 14 days in advance of proposed 
utility interruptions. 

2. Do not proceed with utility interruptions without Owner’s written permission. 

E. Excavate for and remove underground utilities indicated to be removed. 

F. Removal of underground utilities is included in Division 22, Division 26, and Division 33 
Sections. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches 

below exposed subgrade. 
3. Use only hand methods for grubbing within protection zones. 
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4. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer to a density equal to adjacent original ground. 

3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement.  Saw-cut 
faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions.  Keep paint off surfaces 
that will remain exposed. 

3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  
Store or stockpile without intermixing with other materials and transport them to recycling 
facilities.  Do not interfere with other Project work. 

END OF SECTION 311000 
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SECTION 312000  

EARTH MOVING 

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. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants. 
3. Excavating and backfilling for structures. 
4. Drainage course for concrete slabs-on-grade. 
5. Subbase course for concrete walks and pavements. 
6. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 013200 "Construction Progress Documentation" for recording preexcavation and 
earth-moving progress. 

2. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling 
topsoil, and removal of above- and below-grade improvements and utilities. 

3. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including 
preparing and placing planting soil for turf areas. 

4. Section 329300 "Planting" for finish grading in planting areas and tree and shrub pit 
excavation and planting. 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices for earth moving specified in Section 012200 "Unit 
Prices." 

 

1.4 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 
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C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for [unit prices] 
[changes in the Work]. 

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet] in length. 
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Architect. Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

G. Fill: Soil materials used to raise existing grades. 

H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and 
pit excavation that cannot be removed by rock-excavating equipment equivalent to the following 
in size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 
when permitted: 

1. Equipment for Footing, Trench, and Pit Excavation: Late-model, track-mounted hydraulic 
excavator; equipped with a 42-inch- maximum-width, short-tip-radius rock bucket; rated 
at not less than 138-hp flywheel power with bucket-curling force of not less than 28,700 
lbf and stick-crowd force of not less than 18,400 lbf with extra-long reach boom. 

2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less than 
230-hp flywheel power and developing a minimum of 47,992-lbf breakout force with a 
general-purpose bare bucket. 

I. Structures: Building, footings, foundations, slabs, curbs, mechanical and electrical 
appurtenances, or other man-made stationary features constructed above or below the ground 
surface. 

J. Subbase Course: Aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below subbase, drainage fill, drainage course, or topsoil materials. 

L. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct preexcavation conference at Project site. 
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1. Review methods and procedures related to earthmoving, including, but not limited to, the 
following: 

a. Personnel and equipment needed to make progress and avoid delays. 
b. Coordination of Work with utility locator service. 
c. Coordination of Work and equipment movement with the locations of tree- and 

plant-protection zones. 
d. Extent of trenching by hand or with air spade. 
e. Field quality control. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of the following manufactured products required: 

1. Geotextiles. 
2. Controlled low-strength material, including design mixture. 
3. Warning tapes. 

B. Samples for Verification: For the following products, in sizes indicated below: 

1. Geotextile: 12 by 12 inches. 
2. Warning Tape: 12 inches long; of each color. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage caused 
by earth-moving operations. Submit before earth moving begins. 

1.8 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated. 

1.9 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways. 
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B. Utility Locator Service: Comply with UMBC “Dig-Safe” requirements. Contractor to engage a 
private utility locator. 

C. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in Section 015000 "Temporary Facilities and 
Controls" and Section 311000 "Site Clearing" are in place. 

D. Do not commence earth-moving operations until plant-protection measures specified in 
Section 015639 "Temporary Tree and Plant Protection" are in place. 

E. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Erection of sheds or structures. 
4. Impoundment of water. 
5. Excavation or other digging unless otherwise indicated. 
6. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

F. Do not direct vehicle or equipment exhaust towards protection zones. 

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches > in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

1. Liquid Limit: 40. 
2. Plasticity Index: 10. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a 1-1/2-
inch sieve and not more than 8 percent passing a No. 200 sieve. 
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F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 
1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed 
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch 
sieve and zero to 5 percent passing a No. 8 sieve. 

I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and zero to 5 percent passing a No. 4 sieve. 

J. Sand: ASTM C 33/C 33M; fine aggregate. 

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 GEOTEXTILES 
 

A. Separation Geotextile: PE Type 1, non-woven 

2.3 ACCESSORIES 

A. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up 
to 30 inches deep; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-
moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 
temporary protection before placing subsequent materials. 
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3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches. 

3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 

42 inches wide. 
g.  6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.4 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms 
to required lines and grades to leave solid base to receive other work. 

2. Excavation for Basins, and Mechanical or Electrical Utility Structures: Excavate to 
elevations and dimensions indicated within a tolerance of plus or minus 1 inch. Do not 
disturb bottom of excavations intended as bearing surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and 
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose 
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roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that 
rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and 
Plant Protection." 

3.5 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. 

3.6 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit unless otherwise indicated. 

1. Clearance: As indicated. 

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp 
objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench 
bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe or conduit circumference. Fill depressions with 
tamped sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support 
conduit on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-
tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed 
roots. Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 

3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and 
Plant Protection." 

3.7 SUBGRADE INSPECTION 

A. Notify geotechnical engineering testing agency when excavations have reached required 
subgrade. 
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B. If geotechnical engineering testing agency determines that unsatisfactory soil is present, 
continue excavation and replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle 
dump truck weighing not less than 15 tons to identify soft pockets and areas of excess yielding. 
Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for [unit prices] [changes in the Work]. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation. 

3.8 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Architect. 

3.9 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 

3.10 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 
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3.11 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. 
Concrete is specified in Section 033000 "Cast-in-Place Concrete." 

D. Trenches under Roadways: Provide 4-inch- thick, concrete-base slab support for piping or 
conduit less than 30 inches below surface of roadways. After installing and testing, completely 
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete." 

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Initial Backfill: 

1. Soil Backfill: Place and compact initial backfill of [subbase material] [satisfactory soil], free 
of particles larger than 1 inch in any dimension, to a height of 12 inches over the pipe or 
conduit. 

a. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 

G. Final Backfill: 

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 
elevation. 

2. Controlled Low-Strength Material: Place final backfill of controlled low-strength material to 
final subgrade elevation. 

H. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.12 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 
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3.13 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698: 

1. Under structures, slabs, steps, and pavements, scarify and recompact top 12 inches of 
existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 92 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent. 

3.15 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade tolerances: 

1. Turf or Unpaved Areas: Plus or minus 1/2 inch. 
2. Walks: Plus or minus 1/4 inch. 
3. Pavements: Plus or minus 1/4 inch. 

3.16 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe: Specified on MDE approved permit plans. 
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B. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to 
within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill 
with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 

2. Place and compact impervious fill over drainage backfill in 6-inch- thick compacted layers 
to final subgrade. 

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course under pavements and walks as follows: 
1. Place subbase course  6 inches or less in compacted thickness in a single layer. 
2. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
3. Compact subbase course at optimum moisture content to required grades, lines, cross 

sections, and thickness to not less than 95 percent of maximum dry unit weight according 
to ASTM D 698. 

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 
1. Place drainage course 6 inches or less in compacted thickness in a single layer. 
2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
3. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D 698. 

3.19 FIELD QUALITY CONTROL 

A. Special Inspections: Contractor to engage a qualified special inspector to perform the following 
special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements. 

2. Determine that fill material classification and maximum lift thickness comply with 
requirements. 

3. Determine, during placement and compaction, that in-place density of compacted fill 
complies with requirements. 

B. Testing Agency: Contractor to engage and pay a qualified geotechnical engineering testing 
agency to perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 
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D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities. Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Testing Agency. 

E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following 
locations and frequencies: 

1. Paved Slab Areas: At subgrade and at each compacted fill and backfill layer, at least one 
test for every 1000 sq. ft. or less of paved area or building slab but in no case fewer than 
three tests. 

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.20 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape 
and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

END OF SECTION 312000 
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SECTION 312500  

SOIL EROSION AND SEDIMENT CONTROL 

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. 

B. Maryland Department of the Environment approved soil erosion and sediment control plans and 
permit. 

1.2 SUMMARY 

A. Section Includes: 

1. Furnish all labor, equipment and materials for the construction and maintenance of soil 
erosion and sediment control measures as shown or required. 

2. Contractor is responsible for meeting all local, state and federal regulations regarding 
erosion control including the applicable provisions of the National Pollution Discharge 
Elimination System, Phase II, regulations from the Clean Water Act. 

B. Related Requirements: 

1. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling 
topsoil, and removal of above- and below-grade improvements and utilities. 

2. Section 312000 "Earthmoving" for earthmoving construction. 
3. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including 

preparing and placing planting soil for turf areas. 
4. Section 329300 "Plants" for finish grading in planting areas and tree and shrub pit 

excavation and planting. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct preconstruction conference at Project site in accordance 
with the MDE approved soil erosion and sediment control plans. 

1.4 QUALITY CONTROL 

A. Reference Standards:  Maryland Department of the Environment (MDE), Water Management 
Administration (WMA), 2011 Maryland Standards and Specifications for Soil Erosion and 
Sediment Control. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Provide materials as shown and specified on the drawings and the 2011 Maryland 
Standards and Specifications for Soil Erosion and Sediment Control. 

PART 3 - EXECUTION 

3.1 PROCEDURES 

A. Provide soil erosion and sediment control measures prior and for the duration of the life of the 
contract. 

B. Do not deviate from the sequence of construction, as shown on the approved erosion control 
plans, with prior approval of the Architect and the WMA erosion and sediment control inspector. 

C. Maintain soil erosion and sediment control measures to the satisfaction of the Owner, Engineer 
and authorities having jurisdiction for the duration of the contract. 

D. Do not remove the control measures without prior approval of the authorities having jurisdiction.  
The Contractor shall remove all sediment control devices, backfill, grade, seed, sod areas 
where the measures were installed to the satisfaction of the Owner, Engineer and authorities 
having jurisdiction. 

END OF SECTION 312500 
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SECTION 321313  

CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes Concrete Paving Including the Following: 
 

1. Walkways 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each type of product, ingredient, or admixture requiring color selection. 

C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1.3 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist"). 

1.4 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform 
preconstruction testing on concrete paving mixtures. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301unless otherwise indicated. 

2.2 STEEL REINFORCEMENT 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent. 
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B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-drawn 
steel wire into flat sheets. 

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

D. Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed. 

E. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars. Cut bars true to length with 
ends square and free of burrs. 

F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast 
concrete of greater compressive strength than concrete specified. 

2.3 CONCRETE MATERIALS 

A. Regional Materials: Concrete shall be manufactured within 500 miles of Project site from 
aggregates that have been extracted, harvested, or recovered, as well as manufactured, within 
500 miles of Project site. 

B. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 
source throughout Project: 

1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type I/II. 
2. Fly Ash: ASTM C 618, Class C or Class F. 
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 
4. Blended Hydraulic Cement: ASTM C 595/C 595M, Type IS, portland blast-furnace slag 

cement. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, uniformly graded. Provide aggregates from a 
single source. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material. 

F. Water: Potable and complying with ASTM C 94/C 94M. 

2.4 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry or cotton mats. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 
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2.5 RELATED MATERIALS 

A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips. 

B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive 
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less 
than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by 
freezing, moisture, and cleaning materials. 

2.6 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 
normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience. 

B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to 
reduce the total amount of portland cement, which would otherwise be used, by not less than 40 
percent. 

1. Fly Ash or Pozzolan: 25 percent. 
2. Slag Cement: 50 percent. 
3. Combined Fly Ash or Pozzolan, and Slag Cement: 50 percent, with fly ash or pozzolan 

not exceeding 25 percent. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 
concrete at point of placement having an air content as follows: 

1. Air Content: 5-8 percent. 

D. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 

E. Concrete Mixtures: See MDSHA mixes. 

2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 
excess yielding. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 
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3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required 
lines, grades, and elevations. Install forms to allow continuous progress of work and so forms 
can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement. 

3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 
centerline unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 
locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness.  

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface 
finishes. Eliminate edging-tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 
place concrete around manholes or other structures until they are at required finish elevation 
and alignment. 

B. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

C. Deposit and spread concrete in a continuous operation between transverse joints. Do not push 
or drag concrete into place or use vibrators to move concrete into place. 

D. Screed paving surface with a straightedge and strike off. 

E. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleedwater appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 
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3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 
texture. 
1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture. 

3.8 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing 
compound, or a combination of these. 

3.9 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 and as follows: 

1. Elevation: 1/4 inch. 
2. Thickness: Plus 3/8 inch , minus 1/4 inch . 
3. Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/4 inch. 
4. Joint Spacing: 3 inches. 
5. Contraction Joint Depth: Plus 1/4 inch, no minus. 
6. Joint Width: Plus 1/8 inch, no minus. 

3.10 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Architect. 

B. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 
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C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 321313 
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SECTION 321373  

CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cold-applied joint sealants. 
2. Joint-sealant backer materials. 
3. Primers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each kind and color of joint sealant required. 

C. Paving-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backing materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer, based on testing and field 
experience. 

2.2 COLD-APPLIED JOINT SEALANTS 

A. Single-Component, Nonsag, Silicone Joint Sealant: ASTM D 5893/D 5893M, Type NS. 
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2.3 JOINT-SEALANT BACKER MATERIALS 

A. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and 
density required to control joint-sealant depth and prevent bottom-side adhesion of sealant. 

2.4 PRIMERS 

A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF JOINT SEALANTS 

A. Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated unless more stringent requirements apply. 

B. Cleaning of Joints: Clean out joints immediately to comply with joint-sealant manufacturer's 
written instructions. 

C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer. 

D. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions. 

E. Install joint-sealant backings to support joint sealants during application and at position required 
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that 
allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 
2. Do not stretch, twist, puncture, or tear joint-sealant backings. 
3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials. 

F. Install joint sealants immediately following backing installation, using proven techniques that 
comply with the following: 

1. Place joint sealants so they fully contact joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

G. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before 
skinning or curing begins, tool sealants according to the following requirements to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 
adhesion of sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do 

not discolor sealants or adjacent surfaces. 
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H. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless 
otherwise indicated. 

I. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 
approved in writing by joint-sealant manufacturers. 

END OF SECTION 321373 
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SECTION 321400 

UNIT PAVING 

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. Pavers. 
2. Edging 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 
1. Pavers. 
2. Edge restraints. 
3. Sand for joints.  

B. Samples for Initial Selection: For the following: 
1. Each type of unit paver indicated. 
2. Sand for joints for color selection.  
3. Exposed edge restraints involving color selection. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of unit paver from single source with resources to provide 
materials and products of consistent quality in appearance and physical properties. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 
1. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 
2. Mockups shall be a minimum 5’x5’ panel with at least one side abutting approved edge 

restraint, curb, or wall.  
3. Provide a minimum 3-day notice to Architect for mockup approval. 

C. Pre-installation Conference: Conduct conference at Project site. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied. 

1.6 PROJECT CONDITIONS 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen subgrade or setting beds. Retain first paragraph below if 
bituminous setting bed is used. 

PART 2 - PRODUCTS (Basis of Design) 

2.1 PAVERS 
1. Concrete Unit Paver A: Hanover Prest Paver 

a. Face Size: 6” x 24” 
b. Thickness:  2”  
c. Color Matrix:  

a) 30% Natural; Tudor finish 
b) 40% Limestone; Tudor finish 
c) 30% Charcoal’ Tudor finish 

 
2. Concrete Unit Paver B: Hanover Prest Paver 

a. Face Size: 4”x 8” 
b. Thickness:  2-3/4” 
c. Color Matrix:  

a) 30% Natural; Tudor finish 
b) 40% Limestone; Tudor finish 
c) 30% Charcoal’ Tudor finish 

2.2 EDGE RESTRAINTS 
1. Aluminum Edge Restraint, where paver fields are not bordered by curb, wall, building, or 

other structural element:  StructurEdge; Aluminum Brick and Paver Restraint.  Permaloc 
13505 Barry Street, Holland Michigan 49424 (616) 399-9660; www.permaloc.com 
a. Size: 3/16” X 2-1/4” 
b. Length:  8’-0” sections. 
c. Color: (MF) Mill Finish – Natural Aluminum 
d. Install per manufacturer’s “Installation Guidelines”; connection between sections to 

utilize manufacturer’s sliding connector system. 

2.3 BITUMINOUS SETTING-BED MATERIALS 

A. Primer for Base: ASTM D2028/D2028M, cutback asphalt, grade as recommended by unit paver 
manufacturer. 

B. Neoprene-Modified Asphalt Adhesive: Paving manufacturer's standard adhesive consisting of 
oxidized asphalt combined with 2 percent neoprene and 10 percent long-fibered mineral fibers 
containing no asbestos. 
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C. Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing 
No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve. 

1. Provide sand of color needed to produce light gray joint color. 

2.4 BITUMINOUS SETTING-BED MIX 

A. Mix bituminous setting-bed materials per manufacturer’s standard, otherwise mix at an asphalt 
plant in approximate proportion, by weight, of 7 percent asphalt cement to 93 percent fine 
aggregate unless otherwise indicated. Heat mixture to 300 deg F (149 deg C). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas indicated to receive paving, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Sweep concrete substrates to remove dirt, dust, debris, and loose particles. 

3.3 INSTALLATION, GENERAL 

A. Do not use pavers with chips, cracks, voids, discolorations, or other visible defects. 

B. Mix pavers as follows: 40% Limestone Gray; 30% Charcoal; 30% Natural.  Pull pavers from 
several pallets or cubes, as they are placed, to produce uniform blend of colors and textures. 

C. Cut pavers as manufacturer identifies to provide clean, sharp, unchipped edges. Cut units to 
provide pattern indicated and to fit adjoining work neatly. Locate cut units on at edges of paver 
fields. Use full units without cutting where possible. Hammer cutting is not acceptable. 

D. Pattern:  As indicated on plans. 

E. Pavers over Waterproofing: Exercise care in placing pavers and setting materials over 
waterproofing so protection materials are not displaced and waterproofing is not punctured or 
otherwise damaged. Carefully replace protection materials that become displaced and arrange 
for repair of damaged waterproofing before covering with paving. 

F. Tolerances: Do not exceed 1/32-inch unit-to-unit offset from flush (lippage) or 1/8 inch in 10 feet 
from level, or indicated slope, for finished surface of paving. All walking surfaces shall satisfy 
applicable ADA standards to provide an accessible route.   

G. Provide edge restraints as indicated. Install edge restraints before placing unit pavers. 
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1. Install edge restraints to comply with manufacturer's written instructions. Install stakes at 
intervals required to hold edge restraints in place during and after unit paver installation. 

2. For metal edge restraints with top edge exposed, drive stakes at least 1 inch below top 
edge. 

3.4 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Provide new units to match adjoining units and 
install in same manner as original units, with same joint treatment and with no evidence of 
replacement. 

END OF SECTION 32 1400 
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SECTION 321543  

 
STABILIZED AGGREGATE PAVING 

 
PART 1 - GENERAL  

 1.1  SUMMARY  
 

A. This Section includes material and labor requirements for construction with decomposed 
granite or crushed 3/8” or 1/4" minus aggregate pathway with Stabilizer® binder additive 
for the following items:  

1. Stabilized Aggregate Mow Edge 
2. Metal Edging  

 B.  Related Sections:  
1. Section 31 20 00 – Earthwork  
2. Section 33 41 00 – Site Storm Drainage Piping  

 1.2  PERFORMANCE REQUIREMENTS  
 

A. Perform gradation of decomposed granite material or 3/8” or 1/4" minus crushed aggregate in 
accordance with ASTM C 136 – Method for Sieve Analysis for Fine and Course Aggre-
gates.  
 

 1.3  SUBMITTALS  
 

A. Products Data:  For each product specified. Submit a 5 lb. sample and sieve analysis for 
grading of decomposed granite or crushed 3/8” or 1/4" minus aggregate to be sent to Sta-
bilizer Solutions, Inc. prior to any construction – (allow 2 week turn around).    

B. Shop Drawings:  Show details of installation, including plans and sections.  

C. Informational Submittals  
1. Recycled Content:  Manufacturer's or fabricator's certificate indicating percentage of 

post-consumer recycled content by weight and pre-consumer recycled content by 
weight for each Product specified under this Section.  Document material cost of each 
Product.  

2. Regional Materials:  Manufacturer’s certificate demonstrating that each material or prod-
uct was extracted, harvested, or recovered, as well as manufactured within 500 miles 
of project site.  Document material cost of each Product. a. Decomposed Granite or 
crushed aggregate screenings.  

D. Maintenance Instructions:  Submit manufacturer’s written maintenance instructions in accord-
ance with 01 73 23 – Operation and Maintenance Data.  
 

 1.4  PROJECT/SITE CONDITIONS  
  

A. Environmental Limitations:  Do not install Stabilized Aggregate pathway during rainy condi-
tions or below 40 degrees Fahrenheit and falling.  
 

 1.5  QUALITY ASSURANCE  
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A. Construction Activity Pollution Prevention:  Prevent loss of soil & sedimentation of storm 
sewer during construction by conforming with erosion and sedimentation requirements of 
2003 EPA Construction General Permit or local Erosion and Sedimentation Control 
standards and codes, whichever is more stringent.  

B. Storm Water Management Control:  Implement storm water management systems to treat 
stormwater runoff from 90% of average annual rainfall and remove 80% of average annu-
al post development total suspended solids (TSS) load based on existing monitoring re-
ports.  Best management practices (BMPs)  as outlined by LEED™ NC 3.0.  

C. Installer Qualifications:  Installer to provide evidence to indicate successful experience in 
providing Stabilized Aggregate surface or ability to follow installation instructions.  

D. Mock-ups:  Install 4 ft. wide x 10 ft. long mock-up of decomposed granite or 3/8” or 1/4“ mi-
nus crushed aggregate surfacing with Stabilizer® additive at location specified by owner’s 
representative.  

E. Compaction testing to be provided by contractor, one test per 2,000 square feet of base 
course.  

F. Manufacturer’s technical representative shall visit the site at the start of an installation to en-
sure the installer understands the correct installation methods to use.  

 1.6  WARRANTY  
 

A. General Warranty: The special warranty specified in this Article shall not deprive the Owner 
of other rights the Owner may have under other provisions of the Contract Documents 
and shall be in addition to, and run concurrent with, other warranties made by the Con-
tractor under requirements of the Contract Documents.  

B. Special Warranty:  Submit a written warranty executed by the installer agreeing to repair or 
replace components of Stabilized Aggregate that fail in materials or workmanship within 
the specified warranty period.  Stabilizer Solutions, Inc. does not warranty “Stabilizer®” 
purchased from a non-approved Stabilizer Solutions, Inc. licensee.  Failures include, but 
are not limited to, the following:  

  
1. Premature wear and tear, provided the material is maintained in accordance with manufac-

turer’s written maintenance instructions.  
2. Failure of system to meet performance requirements.  

C. Warranty Period:  Contractor shall provide warranty for performance of product.  Contractor 
shall warranty installation of product for the time of one year from completion.  

D. Contractor shall provide, for a period of sixty days, unconditional maintenance and repairs as 

required.  

PART 2 - PRODUCTS  

 2.1  MANUFACTURERS  
 
 A. Stabilizer® for Stabilized Aggregate surfaces provided by the following manufacturer:  
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1. Stabilizer Solutions, Inc. 33 South 28th St., Phoenix, AZ 85034; phone   (602) 225-5900, (800) 
336-2468; fax (602) 225-5902; website stabilizersolutions.com; email in-
fo@stabilizersolutions.com  
 

 2.2  MATERIALS  
 
   A.   Decomposed granite mix to match Flexi-pave installation  

1. Sand and crushed stone shall consist of inert materials that are hard and durable, with 
stone free from surface coatings and deleterious materials.  Gradation requirements 
shall be as follows:  

2. Crushed Stone Sieve Analysis Percentage of Weight Passing a Square Mesh Sieve 
AASHTO T11-82 and T2782 1/4" MINUS AGGREGATE GRADATION  

U.S. Sieve No.  Percent Passing by Weight  
# 3/8"  100  

# 4  90 – 100  
# 8  75 – 80  

# 16  55 – 65  
# 30  40 – 50  

# 50  25 – 35  

# 100  15 – 20  

# 200 to  10 – 15  

3. Manufacturer: Kafka Granite, 550 East Hwy 153,  Mosinee, WI 54455, 715.687.2423, or 
approved equal.  

 a. Color/mix:  TBD by Architect and Landscape Architect to match Flexi-Pave installation  
 B.  Stabilizer® Binder  

1. Patented, non-toxic, organic binder that is a colorless and odorless concentrated powder 
that binds decomposed granite or crushed 3/8” or 1/4" minus aggregate.  

2. Product to have 64% pre-consumer recycled content.  

3. Product shall have 25 years experience at same formulation.  

 2.2  EXCESS MATERIALS  
A. Provide owner’s authorized rep. with the following excess materials for use in future Stabilized 

Aggregate repair:  40 to 50 lb. Bags of the Stabilized Aggregate blended with proper 
amount of Stabilizer®.  

 2.3  METAL EDGINGS  
A. Metal Edging:  Standard-profile extruded-aluminum edging, ASTM B 221, Alloy 6063-T6, fab-

ricated in standard lengths with interlocking sections with loops stamped from face of sec-
tions to receive stakes.  

1. Manufacturer:  Subject to compliance with requirements, provide Permaloc Corporation 
products.  

2. Metal Edging – Type 1:  PermaStrip, 3/16 inch wide by 6 inches deep.  
 a.  Stakes: Aluminum, ASTM B 221, Alloy 6061-T6, approximately 1-1/2 inches by 12 
inches long.  
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3. Metal Edging – Type 2:  Geoedge, 4 inch tall by 3.25 inches base length.  
4. Metal Edging – Type 3:  Geoedge 8.5 inch wide by 7.5 inches base length  
5. Finish:  Black duraflex  
6. Paint Color:  Black  

PART 3 - EXECUTION   

 3.1  PREPARATION  

A. Base shall be 3” compacted layer of DDOT recommended crushed granular road base.  
Make any corrections necessary to base furnished and installed to bring gravel to the ele-
vations shown on the drawing.   

B. Pre-soak base material with water and compact to 95% determined by Test Method ASTM D 
1557 prior to installing Stabilized Aggregate.  Compaction testing to be provided by pro-

ject owner, one test per 2,000 square feet of base. C. Before proceeding with installation, 
notify Owner’s Representative in writing of unsuitable site/base conditions.  

 3.2  BLENDING STABILIZER  

A. Stabilizer® shall be thoroughly pre-mixed with aggregate at the rate of 15-lbs of Stabilizer® 
per 1-ton of aggregate.  Verify with manufacturer correct Stabilizer® rate for your project 
and climate. Drop spreading of Stabilizer® over preplaced aggregate or mixing by rototil-
ling is not acceptable.  Stabilizer shall be mechanically pre-mixed per manufacturer’s rec-
ommendations using an approved mechanical blending unit to adequately blend Stabi-
lizer® with aggregate (Bucket blending is not an approved blending apparatus).  Always 
blend Stabilizer® and aggregate DRY.  
 

 3.3  PLACEMENT  
 

A. After pre-blending, place Stabilized Aggregate directly on prepared sub-grade.  Level to de-
sired grade and cross section. Depth of pathways shall be 3” for heavy foot traffic and 
light vehicles.   DO NOT place on filter fabric.  Contact Stabilizer Solutions, Inc. for instal-
lation on slopes greater than 8%.    
 

 3.4  WATERING  
 

A. Water heavily for full-depth moisture penetration of profile.  Water activates Stabilizer®. Apply 
25 to 45-gallons of water per 1-ton to achieve saturation.  Randomly test for depth using a 
probing device, which reaches full depth.  

B. Contractor shall wait a minimum of 6 – 72 hours or until such time that the Stabilized Aggre-

gate is able to accept compaction from a 1 to 5 ton roller without separation, plowing or 

any other physical compromise of the aggregate.   C. If surface aggregate dries signifi-

cantly quicker than subsurface material, lightly mist surface before compaction.  

 

 3.5  COMPACTION  
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A. Compact Stabilized Aggregate to 85% relative compaction by equipment such as; a 2 to 5-
ton double drum roller making 3 to 4 passes.  Do not begin compaction for 6 hours after 
placement and up to 72 hours.  DO NOT use a vibratory plate compactor or vibration fea-
ture on roller, as vibration separates large aggregate particles.  If pumping or pancaking of 
surface occurs, surface is still too wet to roll.   

B. Take care in compacting surface when adjacent to planting and irrigation systems, use 8” or 
10” hand tamp.  
Installation of Stabilized Aggregate more than 3” thick shall be installed in lifts.  If 4” thick 
compacted (2) 2” lifts.  If 5” thick compacted (2) 2.5” lifts.  If Stabilized Aggregate is pre-
moistened before installation entire 4” or 5” lift may be installed.   

C. Lightly spray surface area following compaction.  Do not disturb aggregate surface with spray 
action.  

 3.6  EDGING INSTALLATION  
 
 A. Metal Edging:  Install edging where indicated according to manufacturer’s written instructions.  

1.  For Metal Edging – Type 1, anchor with aluminum stakes spaced approximately 36” apart, 
driven below top elevation of edging.  
 

 3.7  INSPECTION  
 

A. Finished surface shall be smooth, uniform and solid with no evidence of chipping or cracking.  
Cured and compacted pathway shall be firm throughout profile with no spongy areas.  
Loose material shall not be present on surface after installation, but may appear after use 
and according to environmental conditions.  Pathway shall remain stable underneath 
loose granite on top with a “natural” look.  Any significant irregularities in path surface 
shall be repaired to the uniformity of entire installation.    
 

 3.8  PROTECTION  
 

A. Contractor shall furnish and install construction fence around new surface to prevent public 
access.  Fencing shall be maintained in place for a minimum of 12 - 72 hours after com-
pletion of installation.  Drying period may take longer due to weather conditions.   

B. Landscape irrigation shall be restricted near Stabilized Aggregate surface until drying period 
is complete.     

 3.9  MAINTENANCE  
  

A.        During first year, minor amounts of loose aggregate may appear on surface (1/16 to 
1/4").  If material exceeds a ¼”, redistribute over entire surface.  Water to 1” depth and 
compact with power roller of no less than 1000-lbs.  Repeat as needed. If cracking oc-
curs, sweep fines into cracks, water thoroughly and hand tamp with an 8” – 10” hand 
tamp.  
  

 3.10  REPAIRS   
 

A. Excavate damaged area to the depth of the Stabilized Aggregate and square off sidewalls.  

B. If area is dry, moisten damaged portion lightly.  
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C. Pre-blend the dry required amount of Stabilizer® with the proper amount of aggregate in a 
concrete mixer.  

D. Add water to the pre-blended Stabilized Aggregate.  Thoroughly moisten mix with 25 to 45 
gallons per 1-ton of preblended material or to approximately 10% moisture content.  

E. Apply moistened pre-blended Stabilized Aggregate to excavated area to finish grade.    

F. Compact with an 8” to 10” hand tamp or 250 to 300 pound roller.  Keep traffic off areas for 12 
to 48 hours after repair has been completed.  

END OF SECTION  
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SECTION 328400 

 IRRIGATION 

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. 

B. Planting Plan. 

1.2 SCOPE OF WORK 

A. Irrigation design for this project shall be provided by the contractor as a delegated design 
service.  These performance specifications shall establish minimum performance requirements, 
results, and compliance for the irrigation system. 

B. Diagram below indicates areas to receive irrigation (areas 1 & 2); bioretention areas shall not be 
irrigated (areas 3). 
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1.3 PERFORMANCE REQUIREMENTS 

A. Design, furnish and install a complete sprinkler / drip (self-watering) irrigation system to provide 
efficient and even irrigation of locations as shown on the contract’s Planting Plan. The irrigation 
system shall be able to provide sufficient water to thoroughly saturate the soils for plant survival 
in this region; the system shall be able to provide a minimum amount of water equal to 0.30 in. 
of rain per day.  

B. The irrigation system shall be designed and constructed so that minimum overspray is directed 
onto paved / non-pervious areas. NO overspray shall be permitted onto buildings or into the 
micro-bioretention facilities. Irrigation components shall NOT be visible and shall not impact the 
visual aesthetic of the building.  

C. The irrigation system shall be automated using an electronic control system which shall operate 
independently from all other irrigation systems on campus.  

D. Control boxes shall be conspicuously sited for unobstructed visual confirmation of each 
operating zone. Boxes shall be located within planting areas, not in turf zones, whenever 
possible.  Locations shall be approved by the University prior to installation. 

E. Point of connection (POC), backflow prevention device, and associated valves and pressure 
reducers shall be coordinated and approved by the University’s facility staff, in coordination with 
the Landscape Architect. The POC shall comply with all appropriate building codes so that 
potable water is not contaminated by the irrigation system, refer to Section 1.5. 

F. Quick couplers shall be installed so that all areas irrigated by the automated systems can be 
easily reached by a 100’ foot hose, and shall be installed below grade in irrigation boxes. 

G. Sleeves shall be used at all locations where irrigation components must pass under or through 
hardscape elements such as, but not limited to, sidewalks, curbs, walls, access drives, and 
building foundations. 

H. Any item of labor, material, or equipment incidental to or necessary for the complete installation 
and proper operation of the system, shall be furnished by the contractor. 

I. The irrigation system shall be able to be fully winterized and serviced using drain valves and a 
minimal amount of compressed air so that irrigation components are not damaged during the 
winterization process. 

J. Clean and sweep all hardscapes and sidewalks daily upon the completion of the work to the 
satisfaction of the Owner.  

K. Irrigation system components and manufacturers shall be approved by the University’s facilities 
and maintenance staff.  

1.4 QUALIFICATIONS OF INSTALLER 

A. Contractor shall be a bonded sprinkler irrigation contractor. The sprinkler irrigation system shall 
be installed by an experienced sprinkler irrigation mechanic or journeyman plumber. All 
electrical service connection work shall be done by a licensed Electrical Contractor. 

B. If HDPE pipe is used, installers shall have a valid training Certification to perform HDPE fusion 
from AquaFUSION®, or equivalent. 
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1.5 PERMITS, CODES, AND REGULATIONS 

A. The contractor shall apply for and pay for all necessary permits and fees as required by Local 
Authorities and prevailing ordinances and / or codes. 

B. The contractor shall keep fully informed and shall comply with all existing laws, codes, 
ordinances, and regulations which in any way affect the conduct of the design and / or work.  

1.6 SUBMITTALS 

A. Coordination documents for review and approval by the Landscape Architect. 
1. Irrigation System Shop Drawings: Drawn to scale on the Landscape Plan.  
2. Product Data: For each type of product submit manufacturer’s product data and 

installation instructions for each of the system components proposed on the project. 
3. Zoning Diagram: Identifying each zone for the irrigation system. 
4. Controller Timing Schedule: Indicate timing settings for each automatic controller zone. 
 

B. Qualifications of installer as outlined in Section 1.4. 

C. As-built drawings developed in CAD submitted in .pdf format. The Contractor shall maintain a 
current record of all pipe, head, and other equipment placement and shall record any variations 
of the approved coordination documents as outlined in Section 1.6.A.1. Any pipe not installed in 
accordance with the approved coordination documents, shall be dimensioned to a permanent 
structure sufficient for location after burial. Upon completion of the irrigation system the 
Contractor shall provide the Landscape Architect with a complete set of legible, reproducible as-
built drawings. 

G. Test and inspection reports. 

H. Product / component manufacturer’s warranty information. 

I. Submittals shall be organized and semi-permanently bound in booklet form with a table of 
contents to each section. This book shall be periodically updated as material changes on the 
project.  Indicate which model type or component will be utilized if more than one item is on a 
cut sheet.  

1.7 FINAL ACCEPTANCE 

A. Conduct a final walkthrough with the Owner, Contractor, and Landscape Architect to test and 
demonstrate the satisfactory operation of the system free of leaks, any irrigation component will 
be considered defective if it does not pass tests and inspections. Provide test and inspection 
reports. 

B. Provide (1) eight-hour day of instruction to the Owner’s dedicated maintenance personnel by a 
qualified representative on the system’s operation. Instruct the designated personnel in the 
operation of the system including, but not limited to, adjustment of sprinklers, controller(s) and 
valves. 

C. Perform cleaning, including sweeping of sidewalks and washing of streetscapes upon 
completion of the work.  Remove from site all excess materials, soil, debris and equipment.  
Repair any damage resulting from irrigation system installation. 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 20-103  100% Construction Documents 
 
 

 
IRRIGATION 328400 - 4 
 

D. Provide owner with one (1) quick coupler key with swivels for every quick coupler. 

E. Provide owner with manuals for all components and controllers used on the project. 

F. Provide owner with one (1) key for every five (5) manual valves used on project.  More than one 
type of valve may require more than one type of key. 

G. Final acceptance will be based on the performance of the irrigation system as outlined in 
Section 1.3. In any area where performance is not met, the Contractor shall rectify the 
deficiency. Negotiation of differences shall not occur.   

H. Provide all submittals as outlined in Section 1. 6.  

I. Upon acceptance the Owner shall assume operation of the system. 

1.8 WARRANTY 

A. The contractor shall guarantee all workmanship, materials, and components to be free of 
defects for a period of one (1) year from date of final acceptance of the project, as outlined in 
Section 1.7. Contractor shall replace any components(s) found to be defective within the 
warranty period at no cost to the Owner, except for repairs or replacement necessitated by 
damage by others.   

B. Back filling of all excavation shall be guaranteed.  If at any time during the warranty period as 
outlined in Section 1.8.A trenches or heads should settle, the irrigation contractor shall repair at 
no cost to the owner.  

END OF SECTION  
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SECTION 329113 

SOIL PREPARATION 

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 planting soils specified by composition of the mixes. 

B. Related Requirements: 
1. Section 31 1000 "Site Clearing" for topsoil stripping and stockpiling. 
2. Section 32 9300 "Plants" for placing planting soil for plantings. 

1.3 ALLOWANCES 

A. Preconstruction and field quality-control testing are part of testing and inspecting allowance. 

1.4 UNIT PRICES  

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.5 DEFINITIONS 

A. Backfill: The earth used to replace or the act of replacing earth in an excavation. This can be 
amended or unamended soil as indicated. 

B. CEC: Cation exchange capacity. 

C. Compost: The product resulting from the controlled biological decomposition of organic material 
that has been sanitized through the generation of heat and stabilized to the point that it is 
beneficial to plant growth. 

D. Imported Soil: Soil that is transported to Project site for use. 

E. Layered Soil Assembly: A designed series of planting soils, layered on each other that together 
produce an environment for plant growth. 

F. Manufactured Soil: Soil produced by blending soils, sand, stabilized organic soil amendments, 
and other materials to produce planting soil. 
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G. NAPT: North American Proficiency Testing Program. An SSSA program to assist soil-, plant-, 
and water-testing laboratories through interlaboratory sample exchanges and statistical 
evaluation of analytical data. 

H. Organic Matter: The total of organic materials in soil exclusive of undecayed plant and animal 
tissues, their partial decomposition products, and the soil biomass; also called "humus" or "soil 
organic matter." 

I. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for 
plant growth. 

J. RCRA Metals: Hazardous metals identified by the EPA under the Resource Conservation and 
Recovery Act. 

K. SSSA: Soil Science Society of America. 

L. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

M. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

N. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

O. USCC: U.S. Composting Council. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include recommendations for application and use. 
2. Include test data substantiating that products comply with requirements. 
3. Include sieve analyses for aggregate materials. 
4. Material Certificates: For each type of imported soil and soil amendment and fertilizer 

before delivery to the site, according to the following: 

a. Manufacturer's qualified testing agency's certified analysis of standard products. 
b. Analysis of fertilizers, by a qualified testing agency, made according to AAPFCO 

methods for testing and labeling and according to AAPFCO's SUIP #25. 
c. Analysis of nonstandard materials, by a qualified testing agency, made according 

to SSSA methods, where applicable. 

B. Samples: For each bulk-supplied material, 1-gal. (4-L) volume of each in sealed containers 
labeled with content, source, and date obtained. Each Sample shall be typical of the lot of 
material to be furnished; provide an accurate representation of composition, color, and texture. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For each testing agency. 
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B. Preconstruction Test Reports: For preconstruction soil analyses specified in "Preconstruction 
Testing" Article. 

C. Field quality-control reports. 

1.8 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent, state-operated, or university-operated 
laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and 
capability to conduct the testing indicated; and that specializes in types of tests to be performed. 

1. Laboratories: Subject to compliance with requirements, provide testing by one of the 
following: 

a. Penn State University Soil Lab 

b. University of Massachusetts Soil Testing Lab  

c. Virginia Tech Soil Testing Lab  

2. Multiple Laboratories: At Contractor's option, work may be divided among qualified 
testing laboratories specializing in physical testing, chemical testing, and fertility testing. 

1.9 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform preconstruction 
soil analyses on imported soil and manufactured soils. 

1. Notify Landscape Architect seven days in advance of the dates and times when 
laboratory samples will be taken. 

B. Preconstruction Soil Analyses: For manufactured soils, perform testing on soil samples and 
furnish soil analysis and a written report containing soil-amendment and fertilizer 
recommendations by a qualified testing agency performing the testing according to 
"Soil-Sampling Requirements" and "Testing Requirements" articles. 

1. Have testing agency identify and label samples and test reports according to sample 
collection and labeling requirements. 

1.10 SOIL-SAMPLING REQUIREMENTS 

A. General: Extract soil samples according to requirements in this article in order to establish a 
reference soil.  

B. Sample Collection and Labeling: Existing on-site, imported and manufactured soil.   

C. Have samples taken and labeled by state-certified, -licensed, or -registered soil scientist as 
directed by the testing agency. 

1. Number and Location of Samples: Provide one sample for every 100 CY of soils after 
they have been mixed and are ready to be placed on site. Procedures and Depth of 
Samples:  According to USDA-NRCS's "Field Book for Describing and Sampling Soils."  
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2. Labeling: Label each sample with the date, location keyed to a site plan or other location 
system, visible soil condition, and sampling depth. 

1.11 TESTING REQUIREMENTS 

A. General: Perform tests on soil samples according to requirements in this article. 

B. Physical Testing: 

1. Soil Texture: Soil-particle, size-distribution analysis by one of the following methods 
according to SSSA's "Methods of Soil Analysis - Part 1-Physical and Mineralogical 
Methods": 

a. Sieving Method: Report sand-gradation percentages for very coarse, coarse, 
medium, fine, and very fine sand; and fragment-gradation (gravel) percentages for 
fine, medium, and coarse fragments; according to USDA sand and fragment sizes. 

b. Hydrometer Method: Report percentages of sand, silt, and clay. 

2. Total Porosity: Calculate using particle density and bulk density according to SSSA's 
"Methods of Soil Analysis - Part 1-Physical and Mineralogical Methods." 

3. Water Retention: According to SSSA's "Methods of Soil Analysis - Part 1-Physical and 
Mineralogical Methods." 

4. Saturated Hydraulic Conductivity: According to SSSA's "Methods of Soil Analysis - 
Part 1-Physical and Mineralogical Methods"; at 85% compaction according to 
ASTM D 698 (Standard Proctor). 

C. Chemical Testing: 

1. CEC: Analysis by sodium saturation at pH 7 according to SSSA's "Methods of Soil 
Analysis - Part 3- Chemical Methods." 

2. Clay Mineralogy: Analysis and estimated percentage of expandable clay minerals using 
CEC by ammonium saturation at pH 7 according to SSSA's "Methods of Soil Analysis - 
Part 1- Physical and Mineralogical Methods." 

3. Metals Hazardous to Human Health: Test for presence and quantities of RCRA metals 
including aluminum, arsenic, barium, copper, cadmium, chromium, cobalt, lead, lithium, 
and vanadium. If RCRA metals are present, include recommendations for corrective 
action. 

4. Phytotoxicity: Test for plant-available concentrations of phytotoxic minerals including 
aluminum, arsenic, barium, cadmium, chlorides, chromium, cobalt, copper, lead, lithium, 
mercury, nickel, selenium, silver, sodium, strontium, tin, titanium, vanadium, and zinc. 

D. Fertility Testing: Soil-fertility analysis according to standard laboratory protocol of 
SSSA NAPT NCR-13 SSSA NAPT NEC-67 SSSA NAPT SERA-6 SSSA NAPT WERA-103, 
including the following: 

1. Percentage of organic matter. 
2. CEC, calcium percent of CEC, and magnesium percent of CEC. 
3. Soil reaction (acidity/alkalinity pH value). 
4. Buffered acidity or alkalinity. 
5. Nitrogen ppm. 
6. Phosphorous ppm. 
7. Potassium ppm. 
8. Manganese ppm. 
9. Manganese-availability ppm. 
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10. Zinc ppm. 
11. Zinc availability ppm. 
12. Copper ppm. 
13. Sodium ppm. 
14. Soluble-salts ppm. 
15. Presence and quantities of problem materials including salts and metals cited in the 

Standard protocol. If such problem materials are present, provide additional 
recommendations for corrective action. 

16. Other deleterious materials, including their characteristics and content of each. 

E. Organic-Matter Content: Analysis using loss-by-ignition method according to SSSA's "Methods 
of Soil Analysis - Part 3- Chemical Methods." 

F. Recommendations: Based on the test results, state recommendations for soil treatments and 
soil amendments to be incorporated to produce satisfactory planting soil suitable for healthy, 
viable plants indicated. Include, at a minimum, recommendations for nitrogen, phosphorous, 
and potassium fertilization, and for micronutrients. 

1. Fertilizers and Soil Amendment Rates: State recommendations in weight per 1000 sq. ft. 
(100 sq. m) for 36-inch (150-mm) depth of soil. 

2. Soil Reaction: State the recommended liming rates for raising pH or sulfur for lowering 
pH according to the buffered acidity or buffered alkalinity in weight per 1000 sq. ft. (100 
sq. m) for 36-inch (150-mm) depth of soil. 

1.12 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 
weight, certified analysis, name and address of manufacturer, and compliance with state and 
Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. Storage of materials on site must comply with 
the latest approved Remediation Action Plan.  

3. Do not move or handle materials when they are wet or frozen. 
4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate 

certificates. 

PART 2 - PRODUCTS 

2.1 PLANTING SOILS SPECIFIED BY COMPOSITION 

A. General: Soil amendments, fertilizers, and rates of application specified in this article are 
guidelines that may need revision based on testing laboratory's recommendations after 
preconstruction soil analyses are performed. 
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B. Planting-Soil Type: Manufactured soil consisting of manufacturer's basic sandy loam according 
to USDA textures, blended in a manufacturing facility with sand, stabilized organic soil 
amendments, and other materials to produce viable planting soil. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide manufacturer 
planting soil or comparable product by one of the following: 

a. Stancills  

b. Egypt Farms  

3. Additional Properties of Manufacturer's Basic Soil before Amending: Soil reaction of Ph 
5.5-7 and minimum of 4 percent organic-matter content, friable, and with sufficient 
structure to give good tilth and aeration. 

4. Unacceptable Properties: Manufactured soil shall not contain the following: 

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement, 
plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 
roofing compound, acid, and other extraneous materials that are harmful to plant 
growth. 

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse 
sand that exceed a combined maximum of [5] percent by dry weight of the 
manufactured soil. 

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand 
exceeding 1 inch in any dimension. 

5. Blend manufacturer's basic soil with the following soil amendments and fertilizers in the 
following quantities to produce a sandy loam planting soil: 

a. 60% medium coarse sand, minimum size 0.21 mm 
b. 15% clay  
c. 20% Topsoil  
d. 5% organic matter provided by Leaf Gro composted leaves.  

2.2 INORGANIC SOIL AMENDMENTS 

A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium 
carbonate equivalent and as follows: 

1. Class: T, with a minimum of 99 percent passing through a No. 8 (2.36-mm) sieve and a 
minimum of 75 percent passing through a No. 60 (0.25-mm) sieve. 

2. Class: O, with a minimum of 95 percent passing through a No. 8 (2.36-mm) sieve and a 
minimum of 55 percent passing through a No. 60 (0.25-mm) sieve. 

3. Form: Provide lime in form of ground dolomitic limestone. 

B. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent elemental sulfur, with 
a minimum of 99 percent passing through a No. 6 (3.35-mm) sieve and a maximum of 10 
percent passing through a No. 40 (0.425-mm) sieve. 

C. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent 
sulfur. 
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D. Perlite: Horticultural perlite, soil amendment grade. 

E. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent 
passing through a No. 50 (0.30-mm) sieve. 

F. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to 
ASTM C 33/C 33M. 

2.3 ORGANIC SOIL AMENDMENTS 

A. Compost: Well-composted, stable, and weed-free organic matter produced by composting 
feedstock, and bearing USCC's "Seal of Testing Assurance," and as follows: 
1. Leaf Gro Composted Leaves  

B. Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid. 

C. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  1 lb/1000 sq. ft. (0.5 kg/100 sq. m) of actual nitrogen, 4 percent 
phosphorous, and 2 percent potassium, by weight. 

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified testing agency. 

D. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, 
by weight. 

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified testing agency. 

E. Chelated Iron: Commercial-grade FeEDDHA for dicots and woody plants, and 
commercial-grade FeDTPA for ornamental grasses and monocots. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, or acid has been deposited in planting soil. 

B. Amendments to soil shall only be added as dictated by the results of soil testing to achieve 
desired characteristics of the reference soil.  

C. Proceed with placement only after unsatisfactory conditions have been corrected. 



HARBOR HALL COURTYARD    AUGUST 24, 2023 
UMBC Project No: 20-103  Design Development 
 

 
SOIL PREPARATION 329113 - 8 
 

3.2 PLACING MANUFACTURED PLANTING SOIL OVER EXPOSED SUBGRADE 

A. General: Deliver soil to the site in its final, blended condition. Do not apply materials or till if 
existing soil or subgrade is frozen, muddy, or excessively wet. 

B. Subgrade Preparation:  

1. Apply approximately half the thickness of planting soil over prepared, and approved 
subgrade.  

2. Application: Spread planting soil to total depth indicated on the drawings, but not less 
than required to meet finish grades after natural settlement. Do not spread if soil or 
subgrade is frozen, muddy, or excessively wet. 

3. Lifts: Apply planting soil in lifts not exceeding 8 inches (200 mm) in loose depth for 
material compacted by compaction equipment, and not more than 4 inches (100 mm) in 
loose depth for material compacted by hand-operated tampers. 

C. Compaction: Compact each lift of planting soil to maximum 75 to 82 percent of maximum 
Standard Proctor density according to ASTM D 698. Soil under root balls should be adequately 
compacted to prevent settlement of trees.  

D. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 
1. Finished grades shall provide positive drainage away from all buildings.  

3.3 APPLYING COMPOST TO SURFACE OF PLANTING SOIL 

A. Application: Apply 2” compost component of planting-soil mix to surface of planting beds that 
are exposed to the elements. Do not apply materials or till if existing soil or subgrade is frozen, 
muddy, or excessively wet. 

B. Finish Grading: Grade surface to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor will engage a qualified testing agency to perform tests and 
inspections. 

B. Perform the following tests and inspections: 

1. Compaction: Test planting-soil compaction after placing each lift and at completion using 
a densitometer or soil-compaction meter calibrated to a reference test value based on 
laboratory testing according to ASTM D 698. Space tests at no less than one for each 
1000 sq. ft. (100 sq. m) of in-place soil or part thereof. 

2. Soil should be placed and compacted to no more than 82% Proctor.  

C. Soil will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 
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E. Label each sample and test report with the date, location keyed to a site plan or other location 
system, visible conditions when and where sample was taken, and sampling depth. 

3.5 PROTECTION 

A. Protection Zone: Once soil is placed, there should be no equipment, materials storage or other 
disturbance prior to planting.  

B. If planting soil or subgrade is over-compacted, disturbed, or contaminated by foreign or 
deleterious materials or liquids, remove the planting soil and contamination; restore the 
subgrade as directed by Architect and replace contaminated planting soil with new planting soil. 

3.6 CLEANING 

A. Protect areas adjacent to planting-soil preparation and placement areas from contamination. 
Keep adjacent paving and construction clean and work area in an orderly condition. 

B. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, 
and debris and legally dispose of them off Owner's property unless otherwise indicated. 

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner. 

END OF SECTION 329113 
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SECTION 329200 

TURF AND GRASSES 

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. Seeding. 
2. Hydroseeding. 
3. Sodding. 
4. Turf renovation. 
5. Grass paving. 

B. Related Requirements: 

1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as 
border edgings and mow strips. 

1.3 DEFINITIONS 

A. Finish Grade: Elevation of finished surface of planting soil. 

B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. 

C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 
See Section 329113 "Soil Preparation" and drawing designations for planting soils. 

E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. 

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, 
stating the botanical and common name, percentage by weight of each species and variety, and 
percentage of purity, germination, and weed seed. Include the year of production and date of 
packaging. 

1. Certification of each seed mixture for turfgrass sod. Include identification of source and 
name and telephone number of supplier. 

C. Product Certificates: For fertilizers, from manufacturer. 

D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 
turf during a calendar year. Submit before expiration of required maintenance periods. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
turf establishment. 

1. Professional Membership: Installer shall be a member in good standing of either the 
Professional Landcare Network of the American Nursey and Landscape Association. 

2. Experience: Five years' experience in turf installation in addition to requirements in 
Section 014000 "Quality Requirements." 

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 

4. Personnel Certifications: Installer's field supervisor shall have certification in all of the 
following categories from the National Association of Landscape Professionals: 

a. Landscape Industry Certified Technician - Exterior. 
b. Landscape Industry Certified Lawn Care Manager. 
c. Landscape Industry Certified Lawn Care Technician. 

5. Pesticide Applicator: State licensed, commercial. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened 
containers showing weight, certified analysis, name and address of manufacturer, and 
indication of compliance with state and Federal laws, as applicable. 

B. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours of 
harvesting and in time for planting promptly. Protect sod from breakage and drying. 
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C. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

1.9 FIELD CONDITIONS 

A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with 
initial maintenance periods to provide required maintenance from date of planting completion. 

1. Spring Planting: March 30 – June 1. 
2. Fall Planting: September 1 – October 15. 

B. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained. Apply products during favorable weather conditions according to manufacturer's 
written instructions. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing 
Seeds" for purity and germination tolerances. 

B. Seed Species: 
1. Quality: Seed of grass species as listed below for solar exposure, with not less than 85 

percent germination, not less than 95 percent pure seed, and not more than 0.5 percent 
weed seed: 

a. 50 percent Kentucky bluegrass (Poa pratensis). 
b. 30 percent chewings red fescue (Festuca rubra variety). 
c. 10 percent perennial ryegrass (Lolium perenne). 
d. 10 percent redtop (Agrostis alba). 

2. Shade: Proportioned by weight as follows: 

a. 50 percent chewings red fescue (Festuca rubra variety). 
b. 35 percent rough bluegrass (Poa trivialis). 
c. 15 percent redtop (Agrostis alba). 

2.2 TURFGRASS SOD 

A. Turfgrass Sod: Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's 
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, 
and texture that is strongly rooted and capable of vigorous growth and development when 
planted. 
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A. Turfgrass Species: Sod of grass species as follows, with not less than 85 percent germination, 
not less than 95 percent pure seed, and not more than 0.5 percent weed seed: 

1. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars. 
2. Sun and Partial Shade: Proportioned by weight as follows: 

a. 50 percent Kentucky bluegrass (Poa pratensis). 
b. 30 percent chewings red fescue (Festuca rubra variety). 
c. 10 percent perennial ryegrass (Lolium perenne). 
d. 10 percent redtop (Agrostis alba). 

3. Shade: Proportioned by weight as follows: 

a. 50 percent chewings red fescue (Festuca rubra variety). 
b. 35 percent rough bluegrass (Poa trivialis). 
c. 15 percent redtop (Agrostis alba). 

2.3 FERTILIZERS 

A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Based on the results of the soil tests and recommendations of the soil testing laboratory.   

2. All fertilizers must comply with current Maryland Fertilizer Laws. 

B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified soil-testing laboratory. 

2.4 MULCHES 

A. Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth 
or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 
to 6.5. 

B. Hydroseeding Mulch: Mulch shall be composed of cellulose or wood fiber products with no 
growth or germination inhibiting substances, and shall be manufactured in such a manner that 
when thoroughly mixed with seed, fertilizer, organic stabilizer, and water, in the manufacturer 
specified proportions, will form homogeneous slurry which is capable of being sprayed to form a 
porous mat. The fibrous mulch in its air-dry state shall contain no more than 15% by weight of 
water. The fiber shall have a temporary green dye and shall be accompanied by a certificate of 
compliance stating that the fiber conforms to these specifications. 

2.5 PESTICIDES 

A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as 
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required for Project conditions and application. Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination 
or growth of weeds within planted areas at the soil level directly below the mulch layer. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 
that has already germinated. 

2.6 GRASS-PAVING MATERIALS 

A. Soil for Paving Fill: Refer to Section 32 9113 “Soil Preparation” for Fiber Soil.   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 
a planting area. 

2. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results. 

3. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new planting 
soil. 

3.2 PREPARATION 

A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 
plantings from damage caused by planting operations. 

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray. 
2. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 TURF AREA PREPARATION 

A. General: Prepare planting area for soil placement and mix planting soil according to 
Section 329113 "Soil Preparation." 
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B. Placing Planting Soil: Place pre-blended planting soil over exposed subgrade. 

1. Reduce elevation of planting soil to allow for soil thickness of sod. 

C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil. 

D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading. 

3.4 SEEDING 

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph (8 km/h). 

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each 
other. 

2. Do not use wet seed or seed that is moldy or otherwise damaged. 
3. Do not seed against existing trees. Limit extent of seed to outside edge of planting 

saucer. 

B. Sow seed at a total rate of 8 to 10 lbs/1000 sq. ft. (1.4 to 1.8 kg/92.9 sq. m) or as specified by 
supplier, whichever is greater. 

C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray. 

D. Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets and 1:6 with 
erosion-control fiber mesh installed and stapled according to manufacturer's written instructions. 

E. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 
24 hours after completing seeding operations.  

3.5 HYDROSEEDING 

A. Hydroseeding: Mix and apply specified seed, fertilizer, and fiber mulch per manufactur. 

3.6 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen, muddy, 
or otherwise unsuitable. 

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch 
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil 
or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air pockets, 
and form a smooth surface. Work sifted soil or fine sand into minor cracks between pieces of 
sod; remove excess to avoid smothering sod and adjacent grass. 

1. Lay sod across slopes exceeding 1:3. 
2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as 

recommended by sod manufacturer but not less than two anchors per sod strip to prevent 
slippage. 
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C. Saturate sod with fine water spray within two hours of planting. During first week after planting, 
water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 
inches (38 mm) below sod. 

3.7 TURF RENOVATION 

A. Renovate existing turf where indicated. 

B. Renovate turf damaged by Contractor's operations, such as storage of materials or equipment 
and movement of vehicles. 

1. Reestablish turf where settlement or washouts occur or where minor regrading is 
required. 

2. Install new planting soil as required. 

C. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in soil. 

D. Remove topsoil containing foreign materials, such as oil drippings, fuel spills, stones, gravel, 
and other construction materials resulting from Contractor's operations, and replace with new 
planting soil. 

E. Mow, dethatch, core aerate, and rake existing turf. 

F. Remove weeds before seeding. Where weeds are extensive, apply selective herbicides as 
required. Do not use pre-emergence herbicides. 

G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, 
and legally dispose of them off Owner's property. 

H. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm). 

I. Apply soil amendments and initial fertilizer required for establishing new turf and mix thoroughly 
into top 4 inches (100 mm) of existing soil. Install new planting soil to fill low spots and meet 
finish grades. 

1. Soil Amendment(s): according to requirements of Section 329113 "Soil Preparation."  
2. Initial Fertilizer: Slow-release fertilizer applied according to manufacturer's 

recommendations. 

J. Apply seed and protect with straw mulch as required for new turf. 

K. Water newly planted areas and keep moist until new turf is established. 

3.8 TURF MAINTENANCE 

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 
Provide materials and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other 
processes. Replace materials and turf damaged or lost in areas of subsidence. 
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2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

3. Apply treatments as required to keep turf and soil free of pests and pathogens or 
disease. Use integrated pest management practices whenever possible to minimize the 
use of pesticides and reduce hazards. 

B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey 
water from sources and to keep turf uniformly moist to a depth of 4 inches (100 mm). 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 
mulch. Lay out temporary watering system to avoid walking over muddy or newly planted 
areas. 

2. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall 
precipitation is adequate. 

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified 
height without cutting more than one-third of grass height. Remove no more than one-third of 
grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades 
bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent 
mowings to maintain the following grass height: 

1. 3-4 inches for all turf, seeded or sodded.  

3.9 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand 
of grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10 sq. ft. (0.92 sq. m) and bare spots not exceeding 5 by 
5 inches (125 by 125 mm). 

2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and 
surface irregularities. 

B. Use specified materials to reestablish turf that does not comply with requirements and continue 
maintenance until turf is satisfactory. 

3.10 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 
debris, and legally dispose of them off Owner's property. 

C. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 

D. Remove nondegradable erosion-control measures after grass establishment period. 
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3.11 MAINTENANCE SERVICE 

A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape Installer. 
Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each 
area is planted and continue until acceptable turf is established, but for not less than the 
following periods: 

1. Seeded Turf: 60 days from date of planting completion plus a minimum of 3 mowings.  

a. When initial maintenance period has not elapsed before end of planting season, or 
if turf is not fully established, continue maintenance during next planting season.  

2. Sodded Turf: 30 days from date of planting completion plus a minimum of 3 mowings. 

END OF SECTION 329200 
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SECTION 329300 
PLANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Work Included:  The Work of this Section includes, but is not limited to the following: 

1. Trees. 
2. Shrubs. 
3. Ground cover. 
4. Perennial plants. 

1.3 REFERENCES 

A. Standards: Comply with applicable recommendations of the following: 
 

1. “Standardized Plant Names”, American Joint Committee on Horticultural Nomenclature. 
2. American Standard for Nursery Stock”, American Association of Nurserymen (ANSI 

260.1) 
3. “Landscape Specifications Guidelines for Baltimore-Washington Metropolitan Areas”, 

latest edition. 

B. Related Requirements: 
1. Section 32 9113 "Soil Preparation" for providing and placing soil.  

1.4 DEFINITIONS 

A. Balled and Burlapped Stock: Exterior plants dug with firm, natural balls of earth in which they 
are grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for 
type and size of tree or shrub required; wrapped, tied, rigidly supported, and drum-laced as 
recommended by ANSI Z60.1. 

B. Balled and Potted Stock: Exterior plants dug with firm, natural balls of earth in which they are 
grown and placed, unbroken, in a container. Ball size is not less than diameter and depth 
recommended by ANSI Z60.1 for type and size of exterior plant required. 

C. Bare-Root Stock: Exterior plants with a well-branched, fibrous-root system developed by 
transplanting or root pruning, with soil or growing medium removed, and with not less than 
minimum root spread according to ANSI Z60.1 for kind and size of exterior plant required. 

D. Container-Grown Stock: Healthy, vigorous, well-rooted exterior plants grown in a container with 
well-established root system reaching sides of container and maintaining a firm ball when 
removed from container. Container shall be rigid enough to hold ball shape and protect root 
mass during shipping and be sized according to ANSI Z60.1 for kind, type, and size of exterior 
plant required. 
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E. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted exterior plants established and grown 
in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag. 
Fabric bag size is not less than diameter, depth, and volume required by ANSI Z60.1 for type 
and size of exterior plant. 

F. Finish Grade: Elevation of finished surface of planting soil. 

G. Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand 
with stabilized organic soil amendments to produce topsoil or planting soil. 

H. Planting Soil: Native or imported topsoil, manufactured topsoil, or surface soil modified to 
become topsoil; mixed with soil amendments. 

I. Subgrade: Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill, before placing planting soil. 

1.5 SUBMITTALS 

A. Comply with the requirements of Division 1 Section Submittals. Incomplete or improper 
submittals will be returned to the Contractor without change in contract time. 

B. Samples for Verification: For each of the following: 

1. Submit one pound samples, packaged in plastic bags, to the Landscape Architect for 
examination and approval prior to any landscape operations: 

 
a. Mulches. 
b. On-site soils. 
c. Imported soils. 
d. Organics. 
e. Soil mixes. 

C. Material Certificates:  Submit the following manufacturer’s information and source data: 
 

a. Commercial fertilizers. 
b. Chemical additives. 
c. Organics. 
d. Lime. 
e. Iron Sulfate. 
f. Filter Cloth/Soil Separator. 
g. Erosion Control Fabric. 

D. Qualification Data: For landscape installer. 

E. Material Test Reports: For existing surface soil and imported topsoil. 

F. Planting Schedule: Indicating anticipated planting dates for exterior plants. 

G. Maintenance Instructions: Recommended procedures to be established by Owner for 
maintenance of exterior plants during a calendar year. Submit before expiration of required 
maintenance periods. 

1.6 QUALITY ASSURANCE 
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A. Installer Qualifications: Not less than 5 years documented successful experience in installation 
of work similar to Work in this Project. 

B. Soil-Testing Laboratory Qualifications: An independent laboratory, recognized by the State 
Department of Agriculture, with the experience and capability to conduct the testing indicated 
and that specializes in types of tests to be performed. 

C. Planting Soil Analysis: Furnish soil analysis per the requirements of Section 32 9113 Soil 
Preparation.   

D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with 
applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock.” 

E. Tree and Shrub Measurements: Measure according to ANSI Z60.1 with branches and trunks or 
canes in their normal position. Do not prune to obtain required sizes. Take caliper 
measurements 6 inches above ground for trees up to 4-inch caliper size, and 12 inches 
aboveground for larger sizes. Measure main body of tree or shrub for height and spread; do not 
measure branches or roots tip-to-tip. 

F. Observation: Architect may observe trees and shrubs either at place of growth or at site before 
planting for compliance with requirements for genus, species, variety, size, and quality. 
Architect retains right to observe trees and shrubs further for size and condition of balls and root 
systems, insects, injuries, and latent defects and to reject unsatisfactory or defective material at 
any time during progress of work. Remove rejected trees or shrubs immediately from Project 
site. 

 
1. Notify Architect of sources of planting materials seven days in advance of delivery to site. 

G. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination.” 

H. Plant Substitutions – Pre-Bid: 
 

1. Make every reasonable effort to find the plant material specified by the Architect. 
2. Qualify bid to document any plant suitability or availability problems. 
3. Offer substitutions to the Architect for consideration if there are legitimate availability 

problems. 
4. Offer substitutions if there are known diseases or insect resistant species that can be 

substituted for a pest prone plant, if specified. 
5. Submit a Base Bid as per plans and specifications, plus any price changes or 

clarifications for all recommended plant substitutions. 

I. Plant Substitutions – Post-Bid, Pre Installation: 
 

1. It is the intent to reduce or eliminate post-bid substitutions. 
2. Substitutions of plant materials will not be permitted unless authorized in writing by 

Architect. 
3. If proof is submitted that any plant accepted during the bidding process is not attainable, 

a proposal will be considered for use of nearest equivalent size or variety, with 
corresponding adjustment of Contract price if necessary. 

4. These provisions do not relieve Contractor of responsibility for obtaining required 
materials in advance if special growing conditions or other arrangements can be made in 
order to provide the required materials. 

J. Preliminary Plant Acceptance: 
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1. Architect or his representative may view plants at their place of growth or upon delivery.  

Architect reserves the right to tag plants at their place of growth. 
2. For distant material, photographs may be submitted in lieu of on-site inspections or for 

preliminary reviews prior to on-site inspection. 
3. Send Architect written request for plant inspection at their place of growth at least ten 

calendar days prior to digging. 
4. Identify place of growth and quantity of plants to be inspected. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver exterior plants freshly dug. 
 

1. Immediately after digging up bare-root stock, pack root system in wet straw, or other 
suitable material to keep root system moist until planting. 

B. Do not prune trees and shrubs before delivery, except as approved by Architect. Protect bark, 
branches, and root systems from sun scald, drying, sweating, whipping, and other handling and 
tying damage. Do not bend or bind-tie trees or shrubs in such a manner as to destroy their 
natural shape. Provide protective covering of exterior plants during delivery. Do not drop 
exterior plants during delivery. 

C. Handle planting stock by root ball. 

D. Plants damaged in transit, storage or handling may be rejected at the sole discretion of the 
Architect. Consideration for plant material damage may not be life threatening, but rather 
cosmetic such as broken branches or scratched trunks, to qualify plant for rejection. 

E. Root balls which are not tight and properly prepared or show signs of damage will be rejected.  

F. Deliver exterior plants after preparations for planting have been completed and install 
immediately. If planting is delayed more than six hours after delivery, set exterior plants trees in 
shade, protect from weather and mechanical damage, and keep roots moist. 

 
1. Heel-in bare-root stock. Soak roots in water for two hours if dried out. 
2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 

acceptable material. 
3. Do not remove container grown stock from containers before time of planting. 
4. Water root systems of exterior plants stored on-site with a fine-mist spray. Water as often 

as necessary to maintain root systems in a moist condition. 
5. If plant material is stored more than three days on site, return it to the nursery for proper 

care until it can be planted.  
 

1.8 PLANT SEASONS 

A. B&B, deciduous trees and shrub materials: 
 

1. Lowest Risk: March 1 to May 30 and September 15 to December 1. 
 

a. Deciduous plants dug and planted while dormant in spring or fall except those 
listed below. 

b. Deciduous plants dug during dormancy and planted after producing leaves 
providing they have been properly stored. 

c. Deciduous plants dug after leaves have fully expanded and harden off. 
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2. Highest Risk: 

 
a. Deciduous plants dug in the spring during newly expanding leaf production. 

B. Evergreen B&B material: 
 

1. Freshly dug evergreen material should not be moved without proper conditioning during 
active growth. 

C. Summer dug B&B material shall be handled in one of the following methods in order to harden 
off: 

 
1. Properly hardened-off in field 7-10 days prior to digging by a gradual process of trenching 

and soaking, leaving the bottom surface of the ball attached to soil until shipping. 
2. Condition under irrigation in partial shade for at least 4 days prior to shipping. 

D. Perennials: 
 

1. May be installed as soon as the ground is workable in Spring after March 1 until 
November 15. 

2. Any plants required to be installed after November 15, will require protective, 
supplemental mulching applied after December 15 and removed when weather permits 
around March 1. 

E. Annuals: 
 

1. Cold sensitive annuals may be installed after danger of frost has passed and as soon as 
the ground is workable in the Spring after March 1 and November 15. 

F. Spring Flowering Bulbs: 
 

1. May be installed between September 15 to December 31. 

G. Excluded Material: 
 

1. The following trees may not be installed between November 15 and March 1: White oak 
(Quercus alba), Scarlet Oak (Quercus coccinea), Red Oak (Quercus rubra), Willow Oak 
(Quercus phellos), Flowering Dogwood Varieties (Cornus florida), Sweet Gum 
(Liquidambar styraciflua) and all conifers with the exception of White Pines (Pinus 
strobus). 

H. Out of season plant installation: 
 

1. A professional horticulturist, nurseryman or arborist shall be consulted to determine the 
proper time, based on plant species and weather conditions, to move and install 
particular plant material to minimize plant stress if it is required to move material outside 
of the preceding guidelines. 

2. Should plant material be required to be installed for the contractor’s convenience, it shall 
be at the Contractor’s full risk and responsibility. However, if plants are required to be 
installed as per the owner’s direction, plant warranty may be waived. 

3. Architect will only allow variance in planting season upon written request. 
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1.9 WARRANTY 

A. Warrant that all trees, shrubs, vines, groundcovers, perennials, and bulbs planted under this 
Contract will be healthy and in flourishing condition of active growth for a period of 12 Months 
from date of completion and initial acceptance of the work. 

B. Any delay in completion of planting operations which extends the planting into more than one 
planting season shall extend the Warranty period correspondingly. 

C. Provide written warranty certificates to the Architect. 

D. Warranty Provisions: 
 

1. Remove plants that are in the opinion of the Architect, at least 25% dead, unsightly, or 
not in healthy condition. 

2. Replace removed plants and plants missing due to Contractor’s negligence. Replace 
when weather conditions permit and within specified planting period, or as directed by 
Landscape Architect. 

3. Provide replacement plants closely matching adjacent specimens of same species. 
4. Warrant replacement plants for additional period of one year from date of their 

acceptance after replacement. Note that failure to replace plants in a timely and 
responsive manner may result in reduction and/or forfeiture of final payments. 

1.10 MAINTENANCE 

A. Begin maintenance immediately after plants are installed and continue to maintain for a period 
of two years. The two-year period begins after approved substantial completion by the 
Landscape Architect. At the end of the two-year maintenance period a final site walk will be 
scheduled with the Landscape Architect and representatives of the University and upon 
acceptance the site will be turned over to the University to their maintenance crews. 

B. Maintenance Requirements: 
 

1. Protects plants and planting areas from damage. 
2. Keep plants healthy, vigorous, trim and neat. 
3. Prune to maintain plants in normal growth pattern. 
4. Spray to control disease and insects. 
5. Maintain mulch bed to 2 inch depth. Re-mulching of the plant materials is not required as 

part of the work. 
6. Keep beds free of weeds. 
7. Provide manpower in order to water all plant materials as required to maintain adequate 

moisture, and when directed by Architect. 
8. Maintain stakes and guys in taut and rigid state with wires in place and safety flags 

clearly visible. Remove stakes and guys when no longer necessary for plant 
establishment after one year. 

9. Reset plants to proper grade and upright condition if required and add topsoil and mulch 
to areas of settlement. 

10. Provide additional stakes as required to support trees particularly evergreens in areas 
prone to high winds or settlement. 

11. Provide maintenance schedule/ program for UMBC approval at the initial acceptance of 
the work. 

PART 2 - PRODUCTS 



ERICKSON HALL COURTYARD    February 4, 2020 
UMBC Project No: 20-103  95% Construction Documents 
 

 
PLANTING 329300 - 7 
 

2.1 TREE AND SHRUB MATERIAL 

A. General: Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root 
systems developed by transplanting or root pruning. Provide well-shaped, fully branched, 
healthy, vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, sun 
scald, injuries, abrasions, and disfigurement. 

B. Grade: Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of 
trees and shrubs required. Trees and shrubs of a larger size may be used if acceptable to 
Architect, with a proportionate increase in size of roots or balls. 

2.2 PLANTS 

A. Annuals: Provide healthy, disease-free plants of species and variety shown or listed. Provide 
only plants that are acclimated to outdoor conditions before delivery and that are in bud but not 
yet in bloom. 

B. Perennials: Provide healthy, field-grown plants from a commercial nursery, of species and 
variety shown or listed. 

C. Fast-Growing Vines: Provide vines of species indicated complying with requirements in ANSI 
Z60.1 as follows: 

1. Two-year plants with heavy, well-branched tops, with not less than 3 runners 18 inches or 
more in length, and with a vigorous well-developed root system. 

2. Provide field-grown vines. Vines grown in pots or other containers of adequate size and 
acclimated to outside conditions will also be acceptable 

2.3 TOP SOIL 

A. Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; 
free of stones 1/2 inch or larger in any dimension and other extraneous materials harmful to 
plant growth. 

1. Coordinate requirements for manufactured and imported soil with Section 32 9113 Soil 
Preparation. 

2.4 INORGANIC SOIL AMENDMENTS 

A. Lime: ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate 
equivalent and as follows: 

1. Class: Class O, with a minimum 95 percent passing through No. 8 sieve and a minimum 
55 percent passing through No. 60 sieve. 

2. Provide lime in form of dolomitic limestone. 

B. Sulfur: Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum 99 
percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 sieve. 

C. Aluminum Sulfate: Commercial grade, unadulterated. 

D. Perlite: Horticultural perlite, soil amendment grade. 

E. Agricultural Gypsum:  ground, containing a minimum of 90 percent calcium sulfate. 
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F. Sand: Clean, washed natural or manufactured, free of toxic materials. 

G. Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight. 

2.5 ORGANIC SOIL AMENDMENTS 

A. Composted Leaves such as Leaf Gro 

2.6 FERTILIZER 

A. Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 10 
percent phosphoric acid. 

B. Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid. 

C. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium. 

2.7 MULCHES 

A. A. Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and 
shrubs, consisting of one of the following: 

 
1. Type: Shredded hardwood, mulching grade, uniform in size, and free from foreign matter, 

or approved unscreened biosolid compost. 

2.8 STAKE AND GUYS 

A. Upright and Guy Stakes: Rough-sawn, sound, new hardwood, free of knots, holes, cross grain, 
and other defects, 2 by 2 inches by length indicated, pointed at one end. 

B. Guy and Tie Wire: ASTM A 641/A 641M, Class 1, galvanized-steel wire, 2-strand, twisted, 0.106 
inch in diameter. 

C. Guy Cable: 5-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated turnbuckles, 
a minimum of 3 inches long, with two 3/8-inch galvanized eyebolts. 

D. Hose Chafing Guard: Reinforced rubber or plastic hose at least 1/2 inch in diameter, black, cut 
to lengths required to protect tree trunks from damage. 

E. Flags: Standard surveyor's plastic flagging tape, white, 6 inches long. 

2.9 MISCELLANEOUS PRODUCTS 

A. Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees 
and shrubs. Deliver in original, sealed, and fully labeled containers and mix according to 
manufacturer's written instructions. 

2.10 PLANTING SOIL MIX 

A. Planting Soil Mix: Provide manufactured soil per the Soil Preparation Section 32 9113.  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive exterior plants for compliance with requirements and conditions 
affecting installation and performance. Proceed with installation only after unsatisfactory 
conditions have been corrected. 

B. Contact ‘MISS UTILITY’ at 800-257-7777 (72) hours prior to digging. Contractor shall take sole 
responsibility for any cost incurred due to damage due to these utilities. 

C. Do not willfully proceed with planting as designed when it is obvious that conditions and/or 
obstructions exist due to changes in site conditions. Such conditions shall be brought to the 
immediate attention of the Landscape Architect. The Contractor will be held responsible for all 
necessary revisions due to failure to give such notification so that material can be relocated or 
conditions corrected prior to plant installations. 

D. Remove any existing plant material necessary for the installation and the completion of the 
planting designed and contracted as part of this project. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing 
exterior plants from damage caused by planting operations. 

B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple exterior plantings. Stake 
locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of 
layout before planting. Make minor adjustments as required. 

D. Lay out exterior plants at locations directed by Architect. Stake locations of individual trees and 
shrubs and outline areas for multiple plantings. 

E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over 
trunks, branches, stems, twigs, and foliage to protect during digging, handling, and 
transportation. 

 
1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery 

before moving and again two weeks after planting 

3.3 PLANTING BED ESTABLISHMENT 

A. Loosen subgrade of planting beds to a minimum depth of 12 inches. Remove stones larger than 
1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter. 

 
1. Apply superphosphate fertilizer directly to subgrade before loosening only if indicated by 

soil testing. 
2. Spread planting soil, apply leaf gro and fertilizer on surface, and thoroughly blend 

planting soil mix. 
 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few 
days. 

b. Mix lime with dry soil before mixing fertilizer. 
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3. Spread planting soil as indicated in Section 32 9113 Soil Preparation.  

B. Finish Grading: Grade planting beds to a smooth, uniform surface plane with loose, uniformly 
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

C. Restore planting beds if eroded or otherwise disturbed after finish grading and before planting. 

3.4 TREE AND SHRUB EXCAVATION 

A. Pits and Trenches: Excavate circular pits with sides sloped inward. Trim base leaving center 
area raised slightly to support root ball and assist in drainage. Do not further disturb base.  
Scarify sides of plant pit smeared or smoothed during excavation. 

 
1. Excavate approximately three times as wide as ball diameter for balled and burlapped 

stock. 

B. Subsoil removed from excavations may not be used as backfill. 

C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 
are encountered in excavations. 

3.5 SOIL DRAINAGE TEST 

A. Before planting, determine that areas to receive plant material have adequate sub-drainage. 
Contractor is responsible for correcting all drainage conditions which may adversely impact the 
establishment of specified plantings. 

1. Perform water percolation tests for the following areas or as required in low areas where 
soils may not adequately drain.  

2. Test by digging tree and shrub pits to the full depth and dimensions indicated on 
drawings. 

3. Fill excavations to 1/3 depth with water and allow to percolate out before planting. 
4. If after 24 hours, water remains in excavation, perform a more detailed percolation test as 

described below and notify Architect in writing. 
5. At bottom of planting pit, excavate rectangular pit 12 inches x 12 inches x 18 inches 

deep. Pour water into this small pit to a depth of 6 inches (approximately 3 – 3 ¾ gallon). 
Note time required for water to be completely absorbed. Divide time noted by 6, to 
achieve average rate of absorption for 1 inch of water. 

3.6 SOIL DRAINAGE IMPROVEMENTS 

A. Where slope conditions permit, areas that do not drain properly may be drained to daylight with 
Architect’s approval. 

 
1. Use 3” diameter slotted corrugated polyethylene non-perforated drainage tubing per 

ASTM F-405 within tree pit or bed areas. Provide non-slotted type beyond plant pits or 
plant bed areas. 

2. Minimum slope on drainage tubing shall not be less than 2%. 

B. In areas that are low along streets and do not drain due to hydrostatic pressure, drainage 
improvements may require the following: 

 
1. Excavate the bottom of the plant pit or bed so that the unexcavated portion slopes 

towards the low side of the pit or bed area. 
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2. Install drainage sack comprised of 3” diameter slotted corrugated polyethylene 
nonperforated drainage tubing per ASTM F-405, inside 8” ¾” washed gravel, wrapped in 
geotextile filter fabric such as Mirafi 140 S or N by Mirafi Inc., or approved equal. 

3. Minimum slope on drainage tubing shall not be less than 2%. 
4. Provide a vertical standpipe at each tree pit. 
5. Connect slotted corrugated polyethylene non-perforated drainage tubing to nearby drain 

inlet where inverts permit. 

3.7 TREE AND SHRUB PLANTING 

A. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball one inch 
above adjacent finish grades. 

 
1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do 

not remove from under root balls. Remove pallets, if any, before setting. Do not use 
planting stock if root ball is cracked or broken before or during planting operation. 

2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate 
voids and air pockets. When pit is approximately one-half backfilled, water thoroughly 
before placing remainder of backfill. Repeat watering until no more water is absorbed. 
Water again after placing and tamping final layer of planting soil mix. 

B. Set balled and potted container-grown stock plumb and in center of pit or trench with top of root 
ball 1 inch above adjacent finish grades. 

 
1. Carefully remove root ball from container without damaging root ball or plant. 
2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate 

voids and air pockets. When pit is approximately one-half backfilled, water thoroughly 
before placing remainder of backfill. Repeat watering until no more water is absorbed. 
Water again after placing and tamping final layer of planting soil mix. 

C. Organic Mulching: Apply 3-inch average thickness of organic mulch extending 12 inches 
beyond edge of planting pit or trench. Do not place mulch within 3 inches of trunks or stems. 

3.8 TREE AND SHRUB PRUNING 

A. Prune, thin, and shape trees and shrubs according to standard horticultural practice. Prune 
trees to retain required height and spread. Unless otherwise indicated by Architect, do not cut 
tree leaders; remove only injured or dead branches from flowering trees. Prune shrubs to retain 
natural character. Shrub sizes indicated are sizes after pruning. 

3.9 GUYING AND STAKING 

A. A. Upright Staking and Tying: Stake trees of 2-inch through 5-inch caliper. Stake trees of less 
than 2-inch caliper only as required to prevent wind tip-out. Use a minimum of 2 stakes of length 
required to penetrate at least 18 inches below bottom of backfilled excavation and to extend at 
least 72 inches above grade. Set vertical stakes and space to avoid penetrating root balls or 
root masses. Support trees with two strands of tie wire encased in hose sections at contact 
points with tree trunk. Allow enough slack to avoid rigid restraint of tree. Use the number of 
stakes as follows: 

 
1. Use two stakes for trees up to 12 feet high and 2-1/2 inches or less in caliper; three 

stakes for trees less than 14 feet high and up to 4 inches in caliper. Space stakes equally 
around trees. 

2. Attach flags to each guy wire, 30 inches above finish grade. 
3. Paint turnbuckles with luminescent white paint. 
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3.10 GROUND COVER AND PLANTING 

A. Set out and space ground cover and plants as indicated. 

B. Dig holes large enough to allow spreading of roots, and backfill with planting soil. 

C. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around 
plants to hold water. 

D. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

E. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 
from transplanting shock. 

3.11 PLANTING BED MULCHING 

A. Mulch backfilled surfaces of planting beds and other areas indicated. 
 

1. Organic Mulch: Apply 3-inch average thickness of organic mulch, and finish level with 
adjacent finish grades. Do not place mulch against plant stems. 

3.12 CLEANUP AND PROTECTION 

A. During exterior planting, keep adjacent paving and construction clean and work area in an 
orderly condition. 

B. Protect exterior plants from damage due to landscape operations, operations by other 
contractors and trades, and others. Maintain protection during installation and maintenance 
periods. Treat, repair, or replace damaged exterior planting. 

3.13 DISPOSAL 

A. Disposal: Remove surplus soil and waste material, including excess subsoil, unsuitable soil, 
trash, and debris, and legally dispose of them off Owner's property 

3.14 MAINTENANCE AND ACCEPTANCE  

A. The following shall be grounds for final acceptance of planting: 
1. Trees, shrubs and woody material shall be in healthy, living condition with no more than 

25% dead. Any dead limbs shall be pruned according to accepted arboricultural 
practices.  

2. Perennials, grasses and groundcovers shall be no less than 25% dead.  

B. Turn over maintenance of the planting to the Owner after completion of the punch list and Final 
Acceptance by the Landscape Architect.  

C. Provide a maintenance manual to the Owner so that the Owner may document maintenance 
activities during the warranty period.  

END OF SECTION 329300 
 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 23-126  100% Construction Documents Submission 
 

STORM UTILITY DRAINAGE PIPING 012200 - 1 
 

SECTION 334100 - STORM UTILITY DRAINAGE 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. Pipe and fittings. 
2. Nonpressure transition couplings. 
3. Expansion joints and deflection fittings. 
4. Cleanouts. 
5. Drains. 
6. Manholes. 
7. Catch basins. 
8. Stormwater quality and detention structures. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. Manholes:  Include plans, elevations, sections, details, frames, and covers. 
2. Catch basins, stormwater inlets.  Include plans, elevations, sections, details, frames, 

covers, and grates. 
3. Stormwater quality and detention structures:  Include plans, elevations, sections, details, 

frames, covers and concrete design-mix reports.  
a. The contractor who is awarded the project is required to procure and submit for 

review of shop drawings for the underground stormwater structures and piping 
during the post-award period prior to execution of the contract. The county 
stipulates if for any reason the contract is not executed, the contractor will be 
reimbursed for the cost of preparation of these shop drawings. The contractor shall 
be prepared to install these storm water devices within 35 calendars days of date 
of notice to proceed. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 
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D. Handle catch basins and stormwater inlets according to manufacturer's written rigging 
instructions. 

1.5 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than 7 days in advance of proposed interruption of service. 
2. Do not proceed with interruption of service without Owner's permission. 

PART 2 - PRODUCTS 

2.1 PVC PIPE AND FITTINGS 

A. PVC Gravity Sewer Piping: 

1. Pipe and Fittings:  ASTM F 679, SCH40, PVC gravity sewer pipe with bell-and-spigot 
ends and with integral ASTM F 477, elastomeric seals for gasketed joints. 

2.2 CONCRETE PIPE AND FITTINGS 

A. Reinforced-Concrete Sewer Pipe and Fittings:  ASTM C 76. 

1. Bell-and-spigot ends and gasketed joints with ASTM C 443, rubber gaskets 
2. Class IV. 

2.3 CLEANOUTS 

A. Plastic Cleanouts: 
1. Basis-of-Design Product:  Comparable product by one of the following: 

a. Canplas LLC. 
b. IPS Corporation. 
c. NDS Inc. 
d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group. 

2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser 
to cleanout of same material as sewer piping. 

2.4 DRAINS 

A. Cast-Iron Area Drains: 
1. Basis-of-Design Product:  Provide product indicated on Drawings. 

B. Cast-Iron Trench Drains: 

http://www.specagent.com/LookUp/?ulid=3664&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814150&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814151&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814152&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822908&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814154&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822910&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3665&mf=04&src=wd
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1. Basis-of-Design Product:  Provide product indicated on Drawings. 

2.5 MANHOLES 

A. Standard Precast Concrete Manholes: 
1. See contract drawings. 

B. Manhole Frames and Covers: 
1. See contract drawings. 

2.6 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, and the following: 

1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement 
design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.  Include 
channels and benches in manholes. 

1. Channels:  Concrete invert, formed to same width as connected piping, with height of 
vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, 
uniform radius and slope. 

a. Invert Slope 2 percent through manhole. 

2. Benches:  Concrete, sloped to drain into channel. 

a. Slope:  8 percent. 

D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 
maximum water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

2.7 CATCH BASINS 

A. Basis of Design Product: Provide product indicated on drawings. 

B. Frames and Grates:  Provide product indicated on drawings.  

http://www.specagent.com/LookUp/?ulid=3666&mf=04&src=wd
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2.8 STORMWATER INLETS 

A. Gutter Inlets:  Provide product indicated on drawings. 

B. Frames and Grates:  Heavy duty. 

2.9 STORMWATER DETENTION STRUCTURES 

A. Provide product indicated on drawings. 

B. Manhole Frames and Covers:  ASTM A 536, Grade 60-40-18, ductile-iron castings designed for 
heavy-duty service.  Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange, 
and 26-inch-diameter cover.  Include indented top design with lettering cast into cover, using 
wording equivalent to "STORM SEWER." 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout 
take into account design considerations.  Install piping as indicated, to extent practical.  Where 
specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for use of lubricants, cements, 
and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 
connections unless direct tap into existing sewer is indicated. 

D. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 
2. Install piping minimum cover as indicated on drawings. 
3. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 
4. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 
1. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-

seal joints or ASTM D 3034 for elastomeric-gasketed joints. 
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2. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 
Manual" for rubber-gasketed joints. 

3. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil 
pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions 
to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas. 
2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas. 
3. Use Heavy-Duty, top-loading classification cleanouts invehicle-traffic service areas. 

B. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement 
surface. 

3.5 DRAIN INSTALLATION 

A. Install type of drains in locations indicated. 
1. Use Medium-Duty, top-loading classification drains in paved foot-traffic areas. 

B. Embed drains in 4-inch minimum concrete around bottom and sides. 

C. Fasten grates to drains if indicated. 

D. Set drain frames and covers with tops flush with pavement surface. 

E. Assemble trench sections with flanged joints. 

F. Embed trench sections in 4-inch minimum concrete around bottom and sides. 

3.6 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Where specific manhole construction is not indicated, follow manhole manufacturer's written 
instructions. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  
Set tops 3 inches above finished surface elsewhere unless otherwise indicated. 

3.7 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 

B. Set frames and grates to elevations indicated. 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 23-126  100% Construction Documents Submission 
 

STORM UTILITY DRAINAGE PIPING 012200 - 6 
 

3.8 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.9 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified 
in Section 221413 "Facility Storm Drainage Piping." 

B. Make connections to existing piping and underground manholes. 
 

1. Make branch connections from side into underground manholes and structures by cutting 
into existing unit and creating an opening large enough to allow 3 inches of concrete to 
be packed around entering connection.  Cut end of connection pipe passing through pipe 
or structure wall to conform to shape of and be flush with inside wall unless otherwise 
indicated.  On outside of pipe, manhole, or structure wall, encase entering connection in 
6 inches of concrete for minimum length of 12 inches to provide additional support of 
collar from connection to undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi 
unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing concrete 
and piping materials. 

2. Protect existing piping, manholes, and structures to prevent concrete or debris from 
entering while making tap connections.  Remove debris or other extraneous material that 
may accumulate. 

C. Connect to sediment interceptors specified in Section 221323 "Sanitary Waste Interceptors." 

3.10 IDENTIFICATION 

A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for 
installation of green warning tape directly over piping and at outside edge of underground 
structures. 

1. Use warning tape or detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of underground 

structures. 

3.11 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

 
1. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder 

of size not less than 92.5 percent of piping diameter. 
c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
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e. Exfiltration:  Water leakage from or around piping. 

2. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

3. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Gravity-Flow Storm Drainage Piping:  Test according to the following: 

a. Exception:  Piping with soiltight joints unless required by authorities having 
jurisdiction. 

b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924. 

C. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.12 CLEANING 

A. Clean interior of piping of dirt and superfluous materials Flush with potable water. 

END OF SECTION 334100 
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SECTION 334199 - STORMWATER MANAGEMENT 

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. 

B. Stormwater Management Plans and Report approved (green stamped) by the Maryland 
Department of the Environment. 

1.2 SUMMARY 

A. Section includes requirements for the inspection of stormwater management (SWM) facilities 
during construction activities as specified and submission of a stormwater management facility 
as-built certification package for each stormwater management facility constructed to the 
Maryland Department of the Environment within 45 calendar days of completing construction of 
all stormwater management facilities. 

1.3 INFORMATION SUPPLIED BY THE OWNER 

A. Upon written request, the Owner will provide CADD files in AutoCAD format and the approved 
Final SWM Report in PDF format to facilitate completion of the SWM facility as-built certification 
package. 

1.4 STORMWATER MANAGEMENT CERTIFYING ENGINEER 

A. The Contractor shall engage a Maryland registered Professional Engineer to perform the duties 
in this specification section. 

B. The Certifying Engineer is responsible for assembling and certifying the SWM certification 
package.  Duties include adequately documenting that the SWM facilities have been 
construction as specified and performing inspections during pertinent construction activities for 
the SWM facilities and practices.  The Certifying Engineer shall be a Professional Engineer 
(P.E.) registered and licensed in the State of Maryland and who has at least three years of 
experience in SWM facility design and SWM facility construction. 

C. The Certifying Engineer shall have the option to use designees, who are under the direct 
supervision of the Certifying Engineer, to perform the following duties on behalf of the Certifying 
Engineer. 

1. Documenting that the SWM facilities have been constructed as specified including writing 
activity inspection reports, taking photographs, and obtaining copies of material approvals 
and material test reports. 
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2. Performing inspections during pertinent construction activities for the SWM facilities and 
practices, completing the pertinent portions of the SWM facility as-built certification data 
tables. 

3. When the Certifying Engineer elects to use designees, submit the names and resumes 
indicating their experience in the design and inspection of SWM facilities, of those 
designees authorized by the Certifying Engineer to Certifying Engineer.  Only authorized 
designees may represent the Certifying Engineer for the limited duties specified. 

1.5 STORMWATER MANAGEMENT FACILITY AS-BUILT CERTIFICATION PACKAGE 

A. The SWM facility as-built certification package contains documentation that verifies that all 
SWM facilities and practices on the Contact have been constructed as specified or are 
functionally equivalent to the designs in the approved SWM Report. 

B. The SWM facility as-built certification shall include the following for each SWM facility in the 
Contract, presented neatly and legibly, and organized in an easy to follow format. 

1. SWM facility construction inspection reports.  The inspection reports shall include the 
following: 

a. The SWM facility deification number and type of SWM facility or practice. 
b. The date and location of the activity. 
c. Photographs, taken during inspections, that clearly show the construction activities 

as listed on the pertinent SWM facility as-built data tables, with narrative 
descriptions of what appears in the photographs, the dates of the photographs 
were taken, and the locations. 

d. Verification of whether SWM facility as-built construction is as specified, noting any 
deviations from the Contract Documents and how the deviations have been 
addressed. 

2. Photographs of SWM facilities and practices after all landscaping has been installed and 
established, with narrative descriptions of what appears in the photographs. 

3. Copies of pertinent material approval forms. 

4. Copies of pertinent materials and installation test reports and results. 

5. Completed as-built certifications data tables. 

6. Green line as-built surveys of the SWM facilities and practices signed and sealed by a 
Professional Land Surveyor (PLS) who is registered and licensed in the State of 
Maryland. The as-built survey data shall be overlaid on the appropriate Contract plan 
sheet(s) and profile sheets, at the same scale and datum, and are coordinately correct.  
The as-built survey data shall be green in color, clearly legible and easily distinguishable 
from the Contract Document information.  The SWM facility as-built surveys shall include 
the following: 

a. Contours. One-foot contour intervals or otherwise match the contour intervals 
shown in the Contract Documents. Contours shall cover the entire footprint of the 
SWM facility or practice as well as inflow and outflow conveyances when ditches 
or similar features convey runoff into or out of SWM facilities and practices. 
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b. Drainage Structures. Includes all drainage structures within the footprint of the 
SWM facility, including but not limited to inlets, manholes, flow splitters, risers, 
weirs, end sections, headwalls, and end walls. As-built data shall include but is not 
limited to top of structure elevations, structure lengths, and structure widths; pipe 
inverts; pipe sizes, materials, and flow directions; orifice elevations; opening sizes; 
weir dimensions and elevations; check dam locations and dimensions; grates; and 
trash racks. 

c. Riprap and Aggregate. Includes dimensions of riprap and other areas within the 
footprint of the SWM facility and practice that show a surface layer of aggregate or 
riprap, including forebays. 

d. Embankment Information. Includes embankment heights, widths, and elevations; 
clay core locations, dimensions, and elevations; cut-off trench locations, 
dimensions, and elevations; pertinent filter diaphragm information; and pertinent 
pipe cradle information. Data that cannot be obtained from a field survey shall be 
provided by the Certifying Engineer for inclusion with the SWM facility as-built 
survey. 

e. SWM Facility Maintenance Access Roads. 
f. Fences. Includes fence that surrounds the footprint of the SWM facility or practice. 
g. SWM Facility Profiles. Includes an overlay of green line as-built data on SWM 

facility profiles and typical sections including but not limited to check dam spacing, 
check dam top elevations, check dam dimensions, invert elevations, subdrain 
sizes, subdrain materials, aggregate and soil thicknesses, material types, clay core 
dimensions, and cut-off trench dimensions. Data that cannot be obtained from a 
field survey shall be provided by the Certifying Engineer for inclusion with the 
SWM facility as-built survey. 

h. Certification. Seal, signature, license number, and date of license expiration of the 
PLS who completes the SWM facility as-built survey. 

7. Applicable supporting computations demonstrating that the functionality of the SWM 
facilities and practices meet the approved designs as presented in the approved SWM 
Report. This is only necessary when tolerances are not met and shall include but is not 
limited to water surface elevations, freeboard, storage volumes, depths, and other 
pertinent SWM functionality data that demonstrates the SWM facility performances meets 
the approved design. 

8. A narrative of justification for as-built deviations in SWM facilities and practices. 

9. Seal, signature, license number, and date of license expiration of the Certifying Engineer. 

1.6 SUBMITTALS AND APPROVAL PROCESS 

1. Submittals and Approval Process 

a. Copies of all submission made to the MDE shall be provided to the Owner and 
Architect. 

b. Partial submittals of the SWM facility as- built package may be made as 
construction of each individual SWM facility and practice is completed. Otherwise, 
submit the entire SWM facility as-built package within 45 days of completion of 
construction activities associated with all SWM facilities and practices but not 
including establishment of the specified landscaping items. The landscaping phase 
of SWM facilities and practices need not be completed to submit the SWM facility 
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as-built certification package for Structural Acceptance but is required for Final 
Approval. 

2. Resubmit the SWM facility as-built package with responses to all MDE comments that 
may be received. Resubmit as many times as necessary, updating the SWM facility as-
built package as needed to address all MDE comments, and making any field 
adjustments as needed to correct deficiencies, until MDE approval is obtained.  

1.7 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.8 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Certifying Engineer Documentation:  Submit one copy of the Certifying Engineer’s resume to the 
Owner and Architect that includes following information. 

1. Name of Certifying Engineer. 
2. Maryland professional engineering or professional surveyor license number and 

expiration date. 
3. Name of employer. 
4. Contact Information. 
5. Relevant work experience. 
6. Proof of valid certification of the Maryland Department of the Environment (MDE) 

Responsible Personnel for Erosion and Sediment Control training course (formerly 
“Green Card”).  Note:  All certifications for the former course MDE Responsible Personnel 
Trailing for Erosion and Sediment Control (“Green Card”) expired on December 31, 2016 
and are no longer valid. 

C. Shop Drawings: 

1. Manholes: Include plans, elevations, sections, details, frames, and covers. 
2. Weirs and Overflow Structures: Include plans, elevations, sections, and details. 
3. Catch basins and stormwater inlets. Include plans, elevations, sections, details, frames, 

covers, and grates. 

D. Shop Drawings: 

1. Manholes: Include plans, elevations, sections, details, frames, and covers. 
2. Weirs and Overflow Structures: Include plans, elevations, sections, and details. 
3. Catch basins and stormwater inlets. Include plans, elevations, sections, details, frames, 

covers, and grates. 

E. LEED Submittals: 

1. Product Certificates for Credit MR 5.1: For products and materials required to comply with 
requirements for regional materials, certificates indicating location of material manufacturer 
and point of extraction, harvest, or recovery for each raw material. Include statement 
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indicating distance to Project, cost for each regional material, and fraction by weight that is 
considered regional. 

1.9 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, testing agency. 

B. Material and Product Certificates: For each type of material and product used. 

C. Material Test Reports: For each material used, by a qualified testing agency. 

D. Field quality-control reports. 

1.10 REFERENCE DOCUMENTS 

A. Maryland Department of the Maryland Approved Stormwater Management and Erosion Control 
Plans and Permit. 

B. Maryland Department of the Environment General Permit for Stormwater Associated with 
Construction Related Activities. 

1.11 QUALITY CONTROL 

A. Inspection Agency:  Contractor shall engage an independent Inspection Agency for complete 
inspection and testing of soils and compaction.  

B. Notifications:  The Contractor is required to notify the Owner and Architect 72 hours prior to the 
start of construction of Stormwater Management (SWM) Environmental Site Design (ESD) 
facilities for the purposes of the Maryland Department of the Environment As-Built requirements 
as indicated on the plans. 

PART 2 - PRODUCTS 

2.1 STORMWATER MANAGEMNET PRODUCTS AND MATERIALS 

A. As indicated on the Contract Documents and Maryland Department of the Environment Approved 
Plans. 

PART 3 - EXECUTION 

3.1 STORMWATER MANAGEMENT CONSTRUCTION 

A. Obtain the services from and designate a Certifying Engineer prior to beginning construction of 
SWM facilities and practices. 
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B. Failure to receive approval for the Certifying Engineer, failure to submit information about the 
Certifying Engineer designees, or failure of the Certifying Engineer, or the Certifying Engineer 
designees, to adequately monitor the specified construction activities will be grounds for 
replacement of the Certifying Engineer and reconstruction of all work on SWM facilities and 
practices that may have already been performed. 

C. Perform all construction activities on SWM facilities and practices only in the presence of the 
Certifying Engineer or the Certifying Engineer designee. Failure to perform work in the presence 
of the Certifying Engineer or the Certifying Engineer designee will be grounds for removal and 
replacement of the Certifying, and reconstruction of all work that may have already been 
performed. 

D. Prior to beginning or continuing construction activities of SWM facilities and practices, ensure the 
Certifying Engineer or the Certifying Engineer designee is present. If the Certifying Engineer or 
Certifying Engineer designee is not present, suspend work on SWM facilities and practices and 
do not resume until the Certifying Engineer or Certifying Engineer designee is present for the 
activities. 

E. Whenever the Certifying Engineer or the Certifying Engineer designee indicates that SWM 
facilities and practices under construction do not match the Contract Documents, immediately 
correct the deficiencies before moving to the next construction activity associated with SWM 
facilities and practices. If it is not possible to correct deficiencies due to the site conditions or 
constraints and not due to negligence and inadequate quality of work, cease work on SWM 
facilities and notify the Owner and Architect. 

F. Upon completion of constructing SWM facilities and practices, perform an as-built survey of the 
completed facility. Complete installation and establishment of landscaping items need not be 
completed to perform the as-built survey of SWM facilities and practices. 

G. Submit the SWM facility as-built certification package. Update SWM facilities as- built surveys 
when adjustments are made to address comments that may be received. 

H. No additional compensation will be considered for addressing comments received on the 
submitted SWM facilities as-built certification package, revisions to the SWM facility as-built 
certification package, or any construction activities necessary to address comments that may 
have been received or necessary to revise the SWM facility as-built certification package. 

3.2 RESPONSIBILITY OF THE CERTIFYING ENGINEER 

A. Ensure that the Certifying Engineering performs the following: 

1. Is present for all activities listed on the SWM as-built certification data tables, performs 
duties as specified, and records requisite information for the SWM facility as-built 
certification package.  The Certifying Engineer may elect to use a designee as specified 
in this section.  Ensure that the data is available at the Site and on-demand. 

2. Prepares written inspection reports for construction activities associated with SWM 
facilities and practices. The Certifying Engineer may elect to use a designee as specified 
in this section.  The inspection reports must include the following information. 

a. The SWM facility identification number. 
b. The date and location of the activity. 
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c. Photographs of the activity with narrative descriptions. 
d. Whether SWM facility construction matches the Contract Documents, noting any 

deviations from the Contract Documents and how the deviations are addressed.  
Whenever deviations occur and exceed the specified tolerances, notify the Owner 
and Architect. 

3. Completes the SWM facility as-built certification data tables in the Contract Documents. 
4. Takes photographs during construction activities of the SWM facilities and practices and 

of the completed SWM facilities, including photographs with completed landscape planting 
installation and establishment.  The Certifying Engineer may elect to use a designee as 
specified in this section. 

5. Obtains copies of material approvals for items associated with the SWM facilities and 
practices.    The Certifying Engineer may elect to use a designee as specified in this 
section. 

6. Obtains copies of compaction test results for SWM facility embankments.  The Certifying 
Engineer may elect to use a designee as specified in this section. 

7. Alerts the Contractor when the SWM facilities and practices under construction do not 
match the Contract Documents and MDE approved Plans.  The Certifying Engineer may 
elect to use a designee as specified in this section. 

8. When necessary, performs all computations that demonstrate SWM facilities and 
practices function in the manner as presented in the approved Final SWM Report, 
including with all revisions to the report that may result from Redline Revisions. At a 
minimum, the parameters examined by the Certifying Engineer shall include but are not 
limited to storage volumes, discharge rates, velocities, detention times, water surface 
elevations, freeboard, and all other information as recommended by the Certifying 
Engineer and as requested by the Owner, Architect or MDE. 

9. Obtains copies of as-built surveys for the SWM facilities and practices. 
10. Prepares the SWM facility as-built certification package. 

3.3 STORMWATER MANAGEMENT CONSTRUCTION TOLERANCES 

A. All stormwater management facilities shall be built with the specified tolerances: 

1. Earthwork. Elevations within 3 in. of elevations specified in the Contract Documents. 
2. Embankments, Clay Cores and Cut-off trenches.  Elevations not less than the values 

specified. 
3. Drainage Structures. Elevations within 1.2 inches (0.1 feet) of the values specified. 
4. Pipe Inverts.  Elevations with 1.2 inches (0.1 feet) of the values specified. 
5. Riprap. Dimensions within 3 inches of dimensions specified. 
6. Freeboard. Not less than the values specified. 
7. Volumes.  Not less than the values specified. 
8. Aggregate, Sand, Bioretention Soil Mix and Mulch Thickness.  Not less than the values 

specified. 

B. When construction tolerances cannot be met due to unforeseen site conditions or constraints, 
ensure that calculations are performed by the Certifying Engineer before proceeding with the 
next construction activity associated with SWM facilities and practices. If, after performing 
computations, the Certifying Engineer determines that the SWM facilities do not meet the 
functional parameters in the approved Final SWM Report as constructed, reconstruct the SWM 
facilities to meet the functional parameters. If this is not possible due to the site conditions or 
constraints and not due to negligence and inadequate quality of work, cease work on SWM 
facilities and notify the Owner and Architect. 



HARBOR HALL COURTYARD    January 31, 2024 
UMBC Project No: 23-126  100% Construction Documents Submission 

 

 

STORMWATER MANAGEMENT 334199 - 8 

 

 

 

C. The Contractor shall make all necessary adjustments and repairs, at no additional cost to the 
owner, to bring each facility in compliance with the approved designs. 

3.4 STORMWATER MANAGEMENT FACILITY MAINTENANCE 

A. The Contractor shall be solely responsible for maintenance of all stormwater-related facilities until 
the Maryland Department of the Environment conducts the closeout inspection and releases the 
permit. The Contractor shall also perform any required maintenance to the facility to ensure full 
functionality, and any final required punch-list items as required by Owner, prior to final Owner 
acceptance of the facility. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Prepare test and inspection reports. 

3.6 PROTECTION 

A. Protect stormwater management facilities from contamination from sediment. 

END OF SECTION 334199 
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