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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Project information.

Work covered by Contract Documents.
Work by Owner.

Work under separate contracts.

Access to site.

Coordination with occupants.

Future work.

Work restrictions.

Specification and drawing conventions.
0.  Miscellaneous provisions.

S0k W=

Related Requirements:

1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.

PROJECT INFORMATION

Project Identification: Bioscience Education Center (BE) Phase 2 — Building.
1. Project Location: 20200 Observation Drive, Germantown, MD 20876.
Owner: Montgomery Community College.

1. Owner's Representative:  Cynthia Johnson, Director of Project Management
Montgomery College
Office of Central Facilities
40 West Gude Drive
Rockville, MD 20850

Architect: The Lukmire Partnership, Inc.
2700 South Quincy Street, Suite 300
Arlington, VA 22206

Architect's Consultants: The Architect has retained the following design professionals who have
prepared designated portions of the Contract Documents:

SUMMARY Montgomery College Germantown Campus 011000-1
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SUMMARY

ARCHITECT OF RECORD:

The Lukmire Partnership

2700 South Quincy Street, Suite 300
Arlington, VA 22206

703 998 0101

ASSOCIATE ARCHITECT:
Mitchell/Giurgola Architect, LLP
170 West 97th Street

New York, New York 10025

212 663 4000

MEP ENGINEER:

R.G. Vanderweil Engineers, LLP
625 North Washington Street
Alexandria, VA 22314

703 683 9700

STRUCTURAL ENGINEER:
ReStl Designers, Inc.

702 Russell Ave, Suite 400
Gaithersburg, MD 20877

301 258 0933

CIVIL ENGINEER:

A. Morton Thomas & Associates, Inc.
12750 Twinbrook Parkway
Rockville, MD 20852

301 881 2545

LAB PLANNER:

SST Planners, Inc.

1501 Wilson Blvd, Suite 507
Arlingon, VA 22209

703 875 8787

LANDSCAPE ARCHITECT:
Mahan Rykiel Associates, Inc.
800 Wyman Park Drive, Suite 100
Baltimore, MD 21211

410 235 6001

AUDIOVISUAL/IT CONSULTANT:
Convergent Technologies Design Group, Inc.
6501 York Road

Baltimore, MD 21212

410 5322395

SECURITY CONSULTANT:

The Protection Engineering Group, Inc.
14900 Bogle Drive, Suite 200
Chantilly, VA 20151

703 488 9990

Montgomery College Germantown Campus
Bioscience Education Center — Phase 2
RFP 612-005

011000-2
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1.4

1.5

10. SITE UTILITIES CONSULTANT:
Richter & Associates
15865 Crabbs Branch Wat
Rockville, MD 20855
301 548 7475

WORK COVERED BY CONTRACT DOCUMENTS
The Work of Project is defined by the Contract Documents and consists of the following:

1. Phase 2 is the third stage in a multi-phased construction project for a new science
building, the Bioscience Education Center, on the Germantown Campus of Montgomery
College. The project involves construction of an approximately 141,000 square feet three
story lab and academic building, including a mechanical penthouse, and consists of steel
frame and composite slab construction. Functions include instructional laboratories,
classrooms, administrative and support spaces, a science learning center, and a
conference center. The exterior skin is a combination of brick on block masonry,
composite aluminum panel, and glazed aluminum curtain wall. The building is designed
to comply with the requirements of Construction Type 2B per the International Building
Code (IBC) 2009, and is a mixed use, separated uses with Use Group A3 Assembly and
Use Group B Business. The project has a mandated minimum silver LEED rating, but is
expected to attain a gold rating. Work includes final grading and paving immediately
adjacent to the building, utility connections, and landscaping.

Type of Contract:

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

WORK UNDER SEPARATE CONTRACTS

General: Cooperate fully with Owner so work may be carried out smoothly, without interfering
with or delaying work under this Contract or other contracts. Coordinate the Work of this
Contract with work performed under separate contracts.

Preceding Work: Phase 1 of the project included site clearing, rough grading and minor
demolition, including a portion of the building footprint and grading for the new greenhouse
complex. Work included related erosion control measures and established the construction
entrance for the project. Phase 1 work is now substantially complete.

Concurrent Work:

1. Phase 1B involves site work to construct a new parking lot, a new four lane public road
with a new campus entrance, continuation of an inner campus two lane road which will
connect existing campus roadways to form a complete campus loop road, mass grading
for the complete project site including the building pad and relocation of a 24” water
main, other utility work (gas line relocation and installation, sewer, electrical work,
relocation of county and private communication lines), paving, storm water management,
sediment control and landscape work.

SUMMARY Montgomery College Germantown Campus 011000-3
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1.6

1.7

2. Erection of a greenhouse, hoop house, and associated shed building at the northeast
corner of the site, along with utility connections back to the HT building. These shall
remain operational and accessible throughout the Phase 2 construction.

3. Construction of a four lane public road, Observation Drive East-West, utility installation
and traffic circle.

ACCESS TO SITE

General: Contractor shall have full use of Building 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. Building project site is
identified on Project Key Plan.

Access to Site: All construction access to the project Site shall be from Middlebrook Road
along the new segment of Observation Drive, currently under construction. Deliveries and
construction traffic shall not be allowed to use the campus entrance from Germantown Road (Rt.
118).

Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not
disturb portions of Project site beyond areas in which the Work is indicated.

1. Driveways, Walkways and Entrances: Keep driveways 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 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.

COORDINATION WITH OCCUPANTS

Full Owner Occupancy: Owner will occupy 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, and other adjacent occupied or used facilities. Do
not close or obstruct walkways, 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.

Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the right to
occupy and to place and install equipment in completed portions of the Work, prior to
Substantial Completion of the Work, provided such occupancy does not interfere with
completion of the Work. Such placement of equipment and limited occupancy shall not
constitute acceptance of the total Work.

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of
the Work to be occupied prior to Owner acceptance of the completed Work.

SUMMARY Montgomery College Germantown Campus 011000-4
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Obtain a Certificate of Occupancy from authorities having jurisdiction before limited
Owner occupancy.

Before limited Owner occupancy, mechanical and electrical systems shall be fully
operational, and required tests and inspections shall be successfully completed. On
occupancy, Owner will operate and maintain mechanical and electrical systems serving
occupied portions of Work.

On occupancy, Owner will assume responsibility for maintenance and custodial service
for occupied portions of Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000

SUMMARY
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SECTION 012200 - UNIT PRICES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for unit prices.

Related Requirements:

1. Division 01 Section "Contract Modification Procedures" for procedures for submitting
and handling Change Orders.

DEFINITIONS

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.

PROCEDURES

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

Measurement and Payment: See individual Specification Sections for work that requires
establishment of unit prices. Methods of measurement for unit prices are specified in those
Sections. Take measurements and compute quantities.

Contractor shall engage a qualified Geotechnical Engineer and be responsible for all
geotechnical costs.

College and Geotechnical Engineering Agency will verify measurements and quantities.

List of Unit Prices: A schedule of unit prices is included in Part3. Specification Sections
referenced in the schedule contain requirements for materials described under each unit price.

1. Provide unit prices to establish a fixed basis for costs for adding or changing specified
quantities of work from those indicated in the contract drawings and specifications, when
directed in writing by the College to make such changes. The unit prices shall include all
labor, materials, equipment, overhead, bonds, insurance and profit.

UNIT PRICES Montgomery College Germantown Campus 012200-1
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2. Where the unit price schedule designates an estimated quantity for the work, Contractor
shall indicate in the appropriate place on the Bid Form a total price for the work and a
unit price, with the total price equal to the unit price times the estimated quantity stated.

3. This total price shall be included in the Total Bid Price for the Work.

4. The Contract sum will be adjusted by Change Order by applying the bid unit price to the
actual quantity of work in excess of, or less than, the quantity stated in the Bid.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF UNIT PRICES
A. Unit Price No. 1 — Removal of contaminated soil.
1. If contaminated soil is encountered during excavation, remove and properly dispose of

the contaminated soil.

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 CHANGES IN THE WORK

1. Changes in the work will be documented by bulletin issued by the Architect, with corresponding action
instruction provided by the Owner
a. Sample cover page is included at the end of this section.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012600
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I'E Montgomery College BULLETIN XXX

Contract Number: XXX

Date: Month DD, YYYY

Subject/Project Number: Cc: (Electronic)

Montgomery College — Germantown Campus
Bioscience Education Center Phase 2
MHEC Number: CC-01-MC-397

X cynthia.johnston@montgomerycollege.edu
X gretchen.rimkus@montgomerycollege.edu
Xl catherine.baugh@montgomerycollege.edu
X kalisa.bell@montgomerycollege.edu
X jimb@rosscontracting.com

X nikkid@rosscontracting.com

X dhallett@lukmire.com

X mwychulis@amtengineering.com

[1 Construction Change Directive

The modifications to the contract documents described herein are issued as a construction change directive.
The contractor shall proceed with the changes immediately and submit proposed adjustment to the contract
sum and contract time in accordance with the contract as stipulated by the Montgomery College General
Conditions 000700 Article 6.1.

[1 Change Order Request
The modifications to the contract documents described herein are not for construction. The contractor shall
submit a detailed written proposal and shall not proceed with the work without a written change order signed by
the owner and contractor as stipulated by the Montgomery College General Conditions 000700 Article 6.1.

[ 1 Minor Change in the Work

The modifications to the contract documents described herein are minor changes in the work. The contractor
shall proceed with the changes immediately as stipulated by the Montgomery College General Conditions
000700 Article 6.1.4.

[1 Time and Materials
The modifications to the contract documents described herein are issued as a change to be handled on a time
and material basis. The contractor shall proceed with the changes immediately and shall track time and material
costs in accordance with the contract as stipulated by the Montgomery College General Conditions 000700
Article 6.1.3.4.

THIS CHANGE IS NOT VALID UNLESS SIGNED BELOW

Montgomery College
Authorization to proceed:

Signature Print Name Date
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:

General coordination procedures.
Coordination drawings.

Requests for Information (RFIs).
Project meetings.

e e

Each contractor shall participate in coordination requirements. Certain areas of responsibility
are assigned to a specific contractor.

Related Requirements:

1. Section 013200 "Construction Progress Documentation" for preparing and submitting
Contractor's construction schedule.

2. Section 017300 "Execution" for procedures for coordinating general installation and
field-engineering services, including establishment of benchmarks and control points.

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.

4. Section 019113 "General Commissioning Requirements" for coordinating the Work with

College's Commissioning Authority.

DEFINITIONS

RFI: Request from College, Architect, or Contractor seeking information required by or
clarifications of the Contract Documents.

INFORMATIONAL SUBMITTALS

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.
PROJECT MANAGEMENT Montgomery College Germantown Campus 013100-1
AND COORDINATION Bioscience Education Center — Phase 2 March 26, 2012

RFP 612-005



1.5

Key Personnel Names: Submit in accordance with the Instructions for Bidders 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. Provide names,
addresses, and telephone numbers of individuals assigned as alternates in the absence of
individuals assigned to Project.

1. Post copies of list in project meeting room, in temporary field office, and by each
temporary telephone. Keep list current at all times.

GENERAL COORDINATION PROCEDURES

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.

Prepare memoranda for distribution to each party involved, outlining special procedures required
for coordination. Include such items as required notices, reports, and list of attendees at
meetings.

1. Prepare similar memoranda for College and separate contractors if coordination of their
Work is required.

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. Such administrative activities include, but are not limited to, the following:

Preparation of Contractor's construction schedule.
Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

PRNAIN BB

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. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work. See other Sections for disposition of salvaged materials that
are designated as College's property.

1.6 COORDINATION DRAWINGS
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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. Content: Project-specific information, drawn accurately to a scale large enough to
indicate and resolve conflicts. Do not base coordination drawings on standard printed
data. Include the following information, as applicable:

a. Use applicable Drawings as a basis for preparation of coordination drawings.
Prepare sections, elevations, and details as needed to describe relationship of
various systems and components.

b. Coordinate the addition of trade-specific information to the coordination drawings
by multiple contractors in a sequence that best provides for coordination of the
information and resolution of conflicts between installed components before
submitting for review.

c. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated
replacement of components during the life of the installation.

e. Show location and size of access doors required for access to concealed dampers,
valves, and other controls.

f. Indicate required installation sequences.

Indicate dimensions shown on the Drawings. Specifically note dimensions that
appear to be in conflict with submitted equipment and minimum clearance
requirements.  Provide alternate sketches to Architect indicating proposed
resolution of such conflicts. Minor dimension changes and difficult installations
will not be considered changes to the Contract.

B. Coordination Drawing Organization: Organize coordination drawings as follows:

1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations
of visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan
drawings with section drawings where required to adequately represent the Work.

2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical
and electrical equipment, and related Work. Locate components within ceiling plenum to
accommodate layout of light fixtures indicated on Drawings. Indicate areas of conflict
between light fixtures and other components.

3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical
equipment.

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.

5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and
similar items.

6. Mechanical and Plumbing Work: Show the following:

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including
insulation, bracing, flanges, and support systems.
b. Dimensions of major components, such as dampers, valves, diffusers, access
doors, cleanouts and electrical distribution equipment.
c. Fire-rated enclosures around ductwork.
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1.7

7. Electrical Work: Show the following:

a. Runs of vertical and horizontal conduit 1-inch in diameter and larger.
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-
alarm locations.
c. Panel board, switch board, switchgear, transformer, busway, generator, and motor
control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column center lines.
8. Fire-Protection System: Show the following:
a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler
heads.
9. Review: Architect will review coordination drawings to confirm that the Work is being

coordinated, but not for the details of the coordination, which are Contractor's
responsibility. If Architect determines that coordination drawings are not being prepared
in sufficient scope or detail, or are otherwise deficient, Architect will so inform
Contractor, who shall make changes as directed and resubmit.

10.  Coordination Drawing Prints: Prepare coordination drawing prints according to
requirements in Section 013300 "Submittal Procedures."

REQUESTS FOR INFORMATION (RFIs)

General: Immediately on discovery of the need for additional information or interpretation of
the Contract Documents, Contractor shall prepare and submit an RFI in accordance with the
Montgomery College General Conditions Section 4.2.

1. Architect will return RFIs submitted 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.

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.

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.
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a. Include dimensions, thicknesses, structural grid references, and details of affected
materials, assemblies, and attachments on attached sketches.

RFI Forms: Software-generated form acceptable to Architect with substantially the same content
as AIA Document G716.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

Architect's Action: Architect will review each RFI, determine action required, and respond.
Allow a reasonable amount of time, but at least five working days for Architect's response for
each RFI. RFIs received by Architect after 3:00 p.m. will be considered as received the
following working day.

1. The following Contractor-generated RFIs will be returned without action:
a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for approval of Contractor's means and methods.
d. Requests for coordination information already indicated in the Contract

Documents.

Requests for adjustments in the Contract Time or the Contract Sum.
Requests for interpretation of Architect's actions on submittals.
Incomplete RFIs or inaccurately prepared RFIs.

ga h o

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. Architect's action on RFIs that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal according to
Section 012600 "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify the College’s Project Manager and the Architect in
writing within 10 days of receipt of the RFI response.

RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log at Progress Meetings. Include the following:

Project name.

Name and address of Contractor.

RFI number including RFIs that were returned without action or withdrawn.
RFI description.

Date the RFI was submitted.

Date Architect’s response was received.

AN

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 five days if Contractor
disagrees with response.

1. Identification of related Minor Change in the Work, Construction Change Directive, and
Proposal Request, as appropriate.
2. Identification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.
1.8 PROJECT MEETINGS
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A. General: Schedule 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 College 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 College and Architect, within three days of the meeting.

B. Preconstruction Conference: Architect and College will schedule and conduct a preconstruction
conference before starting construction.

1. Conference will review responsibilities and personnel assignments.
Attendees:  Authorized representatives of College, Architect, and their consultants;
Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the conference. Participants at the conference shall be familiar with
Project and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Lines of communications.

Procedures for processing field decisions and Change Orders.
Procedures for RFIs.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

LEED requirements.

Preparation of record documents.

Use of the premises.

Work restrictions.

Working hours.

Responsibility for temporary facilities and controls.
Procedures for moisture and mold control.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

CHELSECPROTOBEOFTOSR SO R0 TR

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

C. LEED Coordination Conference: College will schedule and conduct a LEED coordination
conference before starting construction, at a time convenient to College, Architect, and
Contractor.

1. Attendees: Authorized representatives of College, College's Commissioning Authority,
Architect, and their consultants; Contractor and its superintendent and LEED coordinator;
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major subcontractors; suppliers; and other concerned parties shall attend the conference.
Participants at the conference shall be familiar with Project and authorized to conclude
matters relating to the Work.

2. Agenda: Discuss items of significance that could affect meeting requirements for LEED
certification, including the following:

a. LEED Project Checklist.
b. General requirements for LEED-related procurement and documentation.
c. Project closeout requirements and LEED certification procedures.
d. Role of LEED coordinator.
e. Construction waste management.
f. Construction operations and LEED requirements and restrictions.
3. Minutes: Entity responsible for conducting meeting will record and distribute meeting
minutes.
D. 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 College'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:

Contract Documents.

Options.

Related RFIs.

Related Change Orders.

Purchases.

Deliveries.

Submittals.

LEED requirements.

Review of mockups.

Possible conflicts.

Compatibility requirements.

Time schedules.

Weather limitations.

Manufacturer's written instructions.
Warranty requirements.
Compatibility of materials.
Acceptability of substrates.
Temporary facilities and controls.
Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.
Coordination with other work.
Required performance results.
Protection of adjacent work.
Protection of construction and personnel.
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3. Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.
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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.

E. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time
convenient to College and Architect, but 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 College, College's Commissioning Authority,

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 the following:

a. Preparation of record documents.

Procedures required prior to inspection for Substantial Completion and for final
inspection for acceptance.

Submittal of written warranties.

Requirements for completing LEED documentation.

Requirements for preparing operations and maintenance data.

Requirements for delivery of material samples, attic stock, and spare parts.
Requirements for demonstration and training.

Preparation of Contractor's punch list.

Procedures for processing Applications for Payment at Substantial Completion
and for final payment.

Submittal procedures.

College's partial occupancy requirements.

Installation of College's furniture, fixtures, and equipment.

Responsibility for removing temporary facilities and controls.

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

F. Progress Meetings: Plan and participate in progress meetings no less than biweekly intervals, or
as determined.

Coordinate dates of meetings with preparation of payment requests.

Attendees: In addition to representatives of College, College's Commissioning Authority
and 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.

o =

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
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involved to do so. Discuss whether schedule revisions are required to ensure that
current and subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:
1) Interface requirements.
2) Sequence of operations.

3) Status of submittals.
4) Status of LEED documentation.

5) Deliveries.

6) Off-site fabrication.

7) Access.

8) Site utilization.

9) Temporary facilities and controls.

10)  Progress cleaning.

11)  Quality and work standards.

12)  Status of correction of deficient items.

13)  Field observations.

14)  Status of RFIs.

15)  Status of proposal requests.

16)  Pending changes.

17)  Status of Change Orders.

18)  Pending claims and disputes.

19)  Documentation of information for payment requests.

4. Minutes: College’s project manager will record and distribute the meeting minutes to
each party present and to parties requiring information.
5. 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 013100
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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 updating reports.

3. Daily construction reports.

4. Material location reports.

5. Site condition reports.

6. Special reports.

B. Related Requirements:
1. Division 01 Section "Submittal Procedures" for submitting schedules and reports.
1.3 INFORMATIONAL SUBMITTALS
A. Format for Submittals: Submit required submittals in the following format:

1. Working electronic copy of schedule file, where indicated.

2. PDF electronic file.

3. Two paper copies.

B. Startup construction schedule.

1. Approval of startup construction schedule will not constitute approval of schedule of
values for cost-loaded activities.

C. Startup Network Diagram: Of size required to display entire network for entire construction
period. Show logic ties for activities.

D. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.

1. Submit a working electronic copy of schedule, using software indicated, and labeled to
comply with requirements for submittals. Include type of schedule (initial or updated)
and date on label.

E. CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format
for each activity in reports shall contain activity number, activity description, cost and resource
CONSTRUCTION Montgomery College Germantown Campus 013200-1
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1.4

1.5

loading, original duration, remaining duration, early start date, early finish date, late start date,
late finish date, and total float in calendar days.

1. Activity Report: List of all activities sorted by activity number and then early start date,
or actual start date if known.

2. Logic Report: List of preceding and succeeding activities for all activities, sorted in
ascending order by activity number and then early start date, or actual start date if known.

3. Total Float Report: List of all activities sorted in ascending order of total float.

Construction Schedule Updating Reports: Submit monthly with Applications for Payment.

1. Construction Schedule Updating Reports shall be furnished monthly whether or not
Contractor submits an application for payment in that month.

Daily Construction Reports: Submit at weekly intervals.

Site Condition Reports: Submit at time of discovery of differing conditions.
Special Reports: Submit at time of unusual event.

Qualification Data: For scheduling consultant.

Progress Documents: The Contractor shall keep one complete set of all Drawings,
Specifications, construction progress schedule, and shop drawings at the job-site and in good
order. As the Work progresses, the Contractor shall keep a complete and accurate record of all
changes or deviations from the Contract Documents, indicating the Work as actually installed.
All underground utility locations associated with the scope of work, or revealed during the
conduct of the work, shall be recorded by the Contractor’s surveyor and referenced to a campus
benchmark provided by the College. All such changes shall be neatly and correctly shown on
black line prints of the drawings affected, or in the Specifications, with appropriate
supplementary notes. This record set of prints of Drawings, shop drawings and Specifications
shall be kept at the job site for inspection by the College’s Project Manager and
Architect/Engineer.

QUALITY ASSURANCE

Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and
reporting, with capability of producing CPM reports and diagrams within 24 hours of Architect's
request.

COORDINATION

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

Coordinate Contractor's construction schedule with the schedule of values, submittal schedule,
progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from entities
involved.

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

CONSTRUCTION Montgomery College Germantown Campus 013200-2
PROGRESS Bioscience Education Center — Phase 2 March 26, 2012
DOCUMENTATION RFP 612-005



PART 2 - PRODUCTS

2.1

2.2

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Time Frame: Extend schedule from date established for the 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.

Activities: Treat each separate area as a separate numbered activity for each main element of the
Work. Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically allowed by Architect.
2. 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.

3. Punch List and Final Completion: Include not more than 30 days for completion of
punch list items and final completion.

Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:

Unresolved issues.

Unanswered Requests for Information.

Rejected or unreturned submittals.

Notations on returned submittals.

Pending modifications affecting the Work and Contract Time.

Nk W=

Recovery Schedule: Whenever the project shall be behind schedule or alleged by either party to
be behind schedule, the College may require the Contractor to furnish, at no additional cost to
the College, revised schedule information (hereinafter called a "recovery schedule") showing
how the Contractor will finish their work by the Contract completion date. Indicate changes to
working hours, working days, crew sizes, and equipment required to achieve compliance.

CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
General: Prepare network diagrams using AON (activity-on-node) format.
Preliminary Schedule:

1. The Contractor shall agree to comply with the Preliminary Project Schedule prepared by
the College and included in the Contract Documents or with the Contractor’s Proposed
Project Schedule, if one was required as part of the Contractor’s proposal submission.
Agreement by the Contractor to comply with the Preliminary Project Schedule or
Contractor’s Proposed Project Schedule also means agreement by the Contractor to
comply with subsequent reasonable updates prepared or requested by the College.

2. Within 14 days of the execution of the Contract, Contractor must submit for approval,
preliminary schedule information outlining all activities for the Contractor’s work as may
be reasonably requested by the College’s Project Manager. Coordinate schedule
information with milestones indicated in the Preliminary Project Schedule. This
preliminary information must be approved prior to the first Application for Payment
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being processed. Include each significant construction activity, coordinate each activity
with other activities and schedule each construction activity in proper sequence. The
College’s Project Manager may decline to issue a Notice to Proceed until Contractor has
submitted the required schedule information and it is approved by the College’s Project
Manager. Nothing in this section shall be construed to require the College’s Project
Manager to issue a Notice to Proceed when the required schedule information has been
submitted and approved.

3. With submission of the preliminary schedule information, include a listing by date of
submission of all submittals required. Identify those required to maintain orderly progress
of the Work, and those required early because of long lead time for manufacture or
fabrication.

C. CPM Schedule: Prepare Contractor's construction schedule using a time-scaled CPM network

analysis diagram for the Work.

1.

Develop network diagram in sufficient time to submit CPM schedule so it can be
accepted for use no later than 30 days after date of Contract execution.

a. Failure to include any work item required for performance of this Contract shall
not excuse Contractor from completing all work within applicable completion
dates, regardless of Architect's approval of the schedule.

Establish procedures for monitoring and updating CPM schedule and for reporting
progress. Coordinate procedures with progress meeting and payment request dates.

Use "one workday" as the unit of time for individual activities. Indicate nonworking
days and holidays incorporated into the schedule in order to coordinate with the Contract
Time.

D. CPM Schedule Preparation: Prepare a list of all activities required to complete the Work.
Prepare a skeleton network to identify probable critical paths.

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship
of each activity in relation to other activities. Include estimated time frames for the
following activities:

a. Preparation and processing of submittals.

b. Mobilization and demobilization.

c. Delivery.

d. Utility interruptions.

e. Installation.

f. Punch list and final completion.

g. Activities occurring following final completion.

2. Critical Path Activities: Identify critical path activities, including those for interim
completion dates. Scheduled start and completion dates shall be consistent with Contract
milestone dates.

3. Processing: Process data to produce output data on a computer-drawn, time-scaled
network. Revise data, reorganize activity sequences, and reproduce as often as necessary
to produce the CPM schedule within the limitations of the Contract Time.

4. Format: Mark the critical path. Locate the critical path near center of network; locate
paths with most float near the edges.

a. Subnetworks on separate sheets are permissible for activities clearly off the

critical path.
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Contract Modifications: For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using a network fragment to demonstrate the effect
of the proposed change on the overall project schedule.

Initial Issue of Schedule: Prepare initial network diagram from a sorted activity list indicating
straight "early start-total float." Identify critical activities. Prepare tabulated reports showing
the following:

Contractor or subcontractor and the Work or activity.
Description of activity.

Main events of activity.

Immediate preceding and succeeding activities.
Early and late start dates.

Early and late finish dates.

Activity duration in workdays.

Total float or slack time.

Average size of workforce.

RN R W=

Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:

1. Identification of activities that have changed.
2. Changes in early and late start dates.

3. Changes in early and late finish dates.

4. Changes in activity durations in workdays.
5. Changes in the critical path.

6. Changes in total float or slack time.

7. Changes in the Contract Time.

REPORTS

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. Equipment at Project site.

4. Material deliveries.

5. High and low temperatures and general weather conditions, including presence of rain or
Snow.

6. Accidents.

7. Meetings and significant decisions.

8. Unusual events (see special reports).

9. Stoppages, delays, shortages, and losses.

10.  Meter readings and similar recordings.

11.  Emergency procedures.

12.  Orders and requests of authorities having jurisdiction.

13.  Change Orders received and implemented.

14.  Services connected and disconnected.

15.  Equipment or system tests and startups.

16.  Substantial Completions authorized.

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
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Information.  Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

SPECIAL REPORTS

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

Reporting Unusual Events: When an event of an unusual and significant nature occurs at Project
site, whether or not 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.

PART 3 - EXECUTION

3.1

CONTRACTOR'S CONSTRUCTION SCHEDULE

Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule one week before each regularly
scheduled progress meeting.

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.

Distribution: Distribute copies of approved schedule to ArchitectOwner, 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.
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

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

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

Related Requirements:

1. Division 01 Section "Construction Progress Documentation" for submitting schedules
and reports, including Contractor's construction schedule.
2. Division 01 Section "Project Record Documents" for submitting record Drawings, record

Specifications, and record Product Data.

DEFINITIONS

Action Submittals:  Written and graphic information and physical samples that require
Architect’s and College’s responsive action. Action submittals are those submittals indicated in
individual Specification Sections as "action submittals."

Informational Submittals: Written and graphic information and physical samples that do not
require Architect’s and College’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."

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 are able to access files.

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.

ACTION SUBMITTALS

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 Architect and College and additional time for
handling and reviewing submittals required by those corrections.
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1.5

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 60 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:

Scheduled date for first submittal.

Specification Section number and title.

Submittal category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's and College’s final release or approval.
Scheduled date of fabrication.

Scheduled dates for purchasing.

Scheduled dates for installation.

Activity or event number.

T e ao o

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

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.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

4. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination.

a. Architect and College reserve the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

The College’s Project Manager and Architect/Engineer will examine the shop drawings and
product data submittals with reasonable promptness. The College’s Project Manager and
Architect/Engineer will note whether they are approved, approved with corrections and/or
conditions, or rejected. The Architect/Engineer will return the shop drawings and project data
submittals with the final action to the Contractor and also provide one copy each to the College
and College’s Project Manager.

Processing Time: The Contractor must allow the Architect/Engineer, College’s Project Manager
at least fourteen calendar days following receipt of each submittal or re-submittal of shop
drawings and product data submittals to review the documents and respond to the Contractor.
Items requiring longer than fourteen calendar days of review time will be identified in the
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Specifications. The minimum time allowed for the Architect/Engineer, College’s Project
Manager to review the submittal shall be increased to the extent that additional time for review is
needed due to the fault or the responsibility of the Contractor or its Subcontractors and suppliers.
The Contractor will be notified of the cause of the delay and advised of how long it will take to
complete the review; provided, however, that mere failure to give the Contractor such notice
shall not entitle the Contractor to compensation or a time extension.

D. Electronic Submittals: At Contractor’s option and if mutually acceptable by the
Architect/Engineer and College, electronic submittals will be accepted for submittal
documentation up to 11”x17” format. Samples, color charts, and shop drawings exceeding
117x17” format must be submitted in hard copy. 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 followed by a decimal point and
then an iteration number (e.g., MCBE-061000.01.01). Submittal of additional
information from the same specification section will be designated by
incrementing the sequential number (e.g., MCBE-061000.02.01). Resubmittals
shall be identified by incrementing the iteration number (e.g., MCBE-
061000.01.02).

3. Provide means for insertion to permanently record Contractor's review and approval
markings and action taken by Architect.
4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner,

containing the following information:

Project name.

Date.

Name and address of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submittal purpose and description.

Specification Section number and title.

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

Drawing number and detail references, as appropriate.
Location(s) where product is to be installed, as appropriate.
Related physical samples submitted directly.

Indication of full or partial submittal.

Transmittal number, numbered consecutively.

Submittal and transmittal distribution record.

Other necessary identification.

Remarks.

oD e an o
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E. Options: Identify options requiring selection by Architect and College.

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
Architect on previous submittals, and deviations from requirements in the Contract Documents,
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G.

H.

L.

including minor variations and limitations. Include same identification information as related
submittal.

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

1. Note date and content of previous submittal.
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 Architect’s action
stamp.

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.

Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittals that are marked with approval notation from Architect’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.

B. With each submittal indicated below, provide one copy to College coincident with submission to
the Architect/Engineer.

1. Hard Copy Action Submittals: Submit a minimum of five paper copies of each submittal.
Architect will retain one copy for the Architect, one for the Consultant, and two for the
College, and will return remaining copies to the contractor.

2. Submit electronic submittals as PDF electronic files by email or post to FTP site
specifically established for Project.

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

3. Informational Submittals: Submit a minimum of three paper copies of each submittal
unless otherwise indicated. Architect and College will not return copies.

4. Certificates and Certifications Submittals: Provide a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity.

a. Provide a digital signature with digital certificate on electronically submitted
certificates and certifications where indicated.
b. Provide a notarized statement on original paper copy certificates and certifications
where indicated.
C. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.
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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.
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. Clearances required to other construction, if not indicated on accompanying Shop
Drawings.
5. Submit Product Data before or concurrent with Samples.
D. 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.

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, but no larger than 30 by 42 inches.

E. 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. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be
used to determine final acceptance of construction associated with each set.

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

4. 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 three sets of Samples. Architect will retain two
Sample sets; remainder will be returned. Mark up and retain one returned Sample
set as a project record sample.

F. 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.
G. Coordination Drawing Submittals: Comply with requirements specified in Division 01 Section

"Project Management and Coordination."

H. Contractor's Construction Schedule:  Comply with requirements specified in “General
Conditions” and Division 01 Section "Construction Progress Documentation."

L Application for Payment and Schedule of Values: Comply with requirements specified in
“General Conditions” and Division 01 Section "Payment Procedures."

I Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified
in Division 01 Section "Closeout Procedures."

K. 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 architects and owners, and other information specified.

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

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

N. 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.
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2.2

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.

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:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

Nk wh =

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.

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.

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.

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.

DELEGATED-DESIGN SERVICES

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 sufficient to perform services or certification required, submit
a written request for additional information to Architect and College.

Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit a minimum of three paper copies of certificate, 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.
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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 Architect and College.

B. Project Closeout and Maintenance Material Submittals: See requirements in Division 01 Section
"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.

3.2 ARCHITECT'S ACTION

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

1. Approved.
2. Approved as Noted.
3. Revise and Resubmit.
4. Rejected.
B. Informational Submittals: Architect and College will review each submittal and will not return

it, or will return it if it does not comply with requirements. Architect and College 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 Architect and College.

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 Architect without
action.
END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

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

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, Commissioning Authority, or authorities having jurisdiction are not limited by provisions of this
Section.

DEFINITIONS

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.

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.

Mockups: Full-size physical assemblies that are constructed on-site. Mockups are constructed to verify selections
made under Sample submittals; to demonstrate aesthetic effects and, where indicated, qualities of materials and
execution; to review coordination, testing, or operation; to show interface between dissimilar materials; and to
demonstrate compliance with specified installation tolerances. Mockups are not Samples. Unless otherwise
indicated, approved mockups establish the standard by which the Work will be judged.

1. Laboratory Mockups: Full-size physical assemblies constructed at testing facility to verify performance
characteristics.

2. Integrated Exterior Mockups: Mockups of the exterior envelope erected separately from the building but on
Project site, consisting of multiple products, assemblies, and subassemblies.

3. Room Mockups: Mockups of typical interior spaces complete with wall, floor, and ceiling finishes, doors,

windows, millwork, casework, specialties, furnishings and equipment, and lighting.

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.

QUALITY REQUIREMENTS Montgomery College Germantown Campus 014000-1
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1.4

1.5

1.6

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.

Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g., plant, mill, factory, or
shop.

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

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

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).

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.

CONFLICTING REQUIREMENTS

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.
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.

ACTION SUBMITTALS

Shop Drawings: For integrated exterior mockups, provide plans, sections, and elevations, indicating materials and
size of mockup construction.

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

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

Qualification Data: For Contractor's quality-control personnel.
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1.7

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.

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

Specification Section number and title.

Entity responsible for performing tests and inspections.
Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Requirements for obtaining samples.

Unique characteristics of each quality-control service.

W RNAN R L=

CONTRACTOR'S QUALITY-CONTROL PLAN

Quality-Control Plan, General: Submit quality-control plan within 15 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.

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 shall not have other Project responsibilities.

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

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.

2. Special inspections required by authorities having jurisdiction and indicated on the "Statement of Special
Inspections."

3. Owner-performed tests and inspections indicated in the Contract Documents, including tests and inspections

indicated to be performed by the Commissioning Authority.

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.

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.

1.8 REPORTS AND DOCUMENTS
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1.9

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

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

Record of temperature and weather conditions at time of sample taking and testing and inspecting.
Comments or professional opinion on whether tested or inspected Work complies with the Contract
Document requirements.

Name and signature of laboratory inspector.

Recommendations on retesting and reinspecting.

— = 0 00 O\ LW
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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:

Name, address, and telephone number of technical representative making report.

Statement on condition of substrates and their acceptability for installation of product.

Statement that products at Project site comply with requirements.

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.
Statement whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.

b e

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.

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.

QUALITY ASSURANCE

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

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.
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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. 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.
G. 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.

H. 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.

L 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:
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.
d. Build site-assembled test assemblies and mockups using installers who will perform same tasks for
Project.
e. Build laboratory mockups at testing facility using personnel, products, and methods of construction
indicated for the completed Work.
f. When testing is complete, remove test specimens, assemblies, and mockups; do not reuse products on
Project.
2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and similar

quality-assurance service to Architect and Commissioning Authority, 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. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form of construction
and finish required to comply with the following requirements, using materials indicated for the completed Work:
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Build mockups in location and of size indicated or, if not indicated, as directed by Architect.

. Notify Architect seven days in advance of dates and times when mockups will be constructed.

3. Employ supervisory personnel who will oversee mockup construction. Employ workers that will be
employed during the construction at Project.

o =

4. Demonstrate the proposed range of aesthetic effects and workmanship.

5. Obtain Architect’s approval of mockups before starting work, fabrication, or construction.
a. Allow seven days for initial review and each re-review of each mockup.

6. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed
Work.

7. Demolish and remove mockups when directed unless otherwise indicated.

K. Integrated Exterior Mockups: Construct integrated exterior mockup as indicated on Drawings. Coordinate
installation of exterior envelope materials and products for which mockups are required in individual Specification
Sections, along with supporting materials.

L. Room Mockups: Construct room mockups incorporating required materials and assemblies, finished according to
requirements. Provide required lighting and additional lighting where required to enable Architect to evaluate
quality of the Work. Provide room mockups of the following rooms:

1. Laboratory mock up as described in section 123400 “Laboratory casework — General requirements.

1.10 QUALITY CONTROL

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner will engage
a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged
and a description of types of testing and inspecting they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply
with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by
Change Order.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.
Perform additional quality-control activities required to verify that the Work complies with requirements, whether
specified or not.

1. Unless otherwise indicated, provide quality-control services specified and those required by authorities
having jurisdiction. Perform quality-control services required of Contractor by authorities having
jurisdiction, whether specified or not.

2. Where services are indicated as Contractor's responsibility, 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.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting
will be performed.

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

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

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

D. 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.

E. 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.

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

1. Notify Architect, Commissioning Authority, 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.

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.

G. 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.

H. 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.

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

1. Distribution: Distribute schedule to Owner, Architect, Commissioning Authority, testing agencies, and each
party involved in performance of portions of the Work where tests and inspections are required.
1.11 SPECIAL TESTS AND INSPECTIONS
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A. Special Tests and Inspections: Engage a qualified testing agency to conduct special tests and inspections required
by authorities having jurisdiction, as indicated in Statement of Special Inspections attached to this Section.

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, Commissioning Authority's,reference during normal working hours.

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. Comply with the Contract Document requirements for
cutting and patching in Section 017300 "Execution."

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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Department of Permitting Services

255 Rockville Pike, 2nd Floor
Rockville, MD 20850-4166
Phone: 311 in Montgomery County or (240) 777-0311

Fax (240)-777-6262
http://www.montgomerycountymd.gov/permittingservices

Inspection-Statement of Special Inspection

Project Name: __Montgomery College  Germantown Bioscience  Education  Center

Project Address: _ 20200 Observation Drive, Germantown, MD 20876

Permit Number: (A/P):
Mr., David J, Capp, Vice President

Permit Applicant: __of _Facilities and Security Phone: (240) 56/7-7/362
Applicant's Address: 40 West Gude Drive,  Suite 200, Rockvile,  MD 20850
Owner: __Montgomery College Phone: (240) 56/7-53/71
Owner's Address: 40 West Gude Drive, Suite 200, Rockuville, MD 20850

Architectural Inspector (Al): __N/A

Address:

License: Phone: ( )

Structural Engineer of Record (SER): __Kishorchandra S. Mehta, ReStl Designers, Inc.
Address: 702 Russell  Ave., Suite 400, Gaithersburg, MD 20877

License: _ 9841 Phone: (301 ) 258-0933

Mechanical Engineer of Record (MER): Donald Posson, R.G. Vanderwell Engineers, LLP

Address: 625 North Washington Street,  Suite 300, Alexandria, VA 22314

License: _ 19514 Phone: (703 ) 683-2080

Geotechnical Inspector (Gl): BL

Address:

License: Phone: ( )
Special Inspector (Sl): BL

Address:

License: Phone: ( )
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Testing Agency Engineer (if different from SI): 1BL

Address:

License: Phone: (

Precast Concrete Engineer of Record (PER): __ N/A

Address:

License: Phone: (
General Contractor (GC): TBL

Address:

License: Phone: (
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SCHEDULE OF SPECIAL INSPECTIONS

STRUCTURAL STEEL
Reference: IBC Table 1704.3

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

1. Material verification of high-strength bolts, nuts and
washers:

a. lIdentification markings to conform to ASTM Periodic
standards specified in the approved construction
documents.
b. Manufacturer’s certificate of compliance required. Periodic
2. Inspection of high-strength bolting:
a. Snug-tight joints. Periodic
b. Pretensioned and slip-critical joints using the turn-of- nut Periodic
with matchmarking, twist-off bolt or direct tension indicator
methods of installation.
c. Pretensioned and slip-critical joints using turn-of-nut without | N/A
matchmarking or calibrated wrench methods of installation.
3. Material verification of structural steel and cold-formed
steel deck:
a. For structural steel, identification markings to conform N/A
AISC 360.
b. For other steel, identification markings to conform to N/A
ASTM standards specified in the approved construction
documents.
c. Manufacturer’s certified test reports. Periodic
4. Material verification of weld filler materials: -
a. ldentification markings to conform to AWS Periodic
specification in the approved construction documents.
Periodic

b. Manufacturer’s certificate of compliance required.

(Continued)
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STRUCTURAL STEEL (Cont.)
Reference: IBC Table 1704.3

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

5. Inspection of welding:

a. Structural steel and cold-formed steel deck

1) Complete and partial joint penetration groove welds. COﬂtVinUOUS
2) Multipass fillet welds. Continuous
3) Single-pass fillet welds > 5/16” Continuous
4) Plug and slot welds. Periodic
5) Single-pass fillet welds < or equal 5/16” Periodic
6) Floor and roof deck welds. Periodic
b. Reinforcing steel:
1) Verification of weldability of reinforcing steel other Periodic
than ASTM A 706.
2) reinforcing steel resisting flexural and axial forces in N/A
intermediate and special moment frames, and boundary
elements of special structural walls of concrete and shear
reinforcement. -
3) Shear reinforcement. Periodic
4) Other reinforcing steel. Continuous
6. Inspection of steel frame joint details for compliance:
a. Details such as bracing and stiffening. Periodic
b. Member locations. Periodic
c. Application of joint details at each connection. Periodic

INSPECTION OF FABRICATORS AND FABRICATION
PROCEDURES
Reference: IBC Section 1704.2
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CONCRETE EXTENT OF SERVICE AGENT
Reference: IBC Table 1704.4 (Continuous or periodic)
1. Inspection of reinforcing steel, including prestressing Continuous
tendons, and placement.
2. Inspection of reinforcing steel welding in accordance Continuous
with IBC Table 1704.3, item 5b.
3. Inspection of bolts to be installed in concrete prior to and Periodic
during placement of concrete where allowable loads have
been increased or where strength design is used.
4. Inspection of anchors installed in hardened concrete. Periodic
5. Verifying use of required design mix. Lonunuous
6. At the time fresh concrete is sampled to fabricate Continuous
specimens for strength tests, perform slump and air
content tests, and determine the temperature of the
concrete.
7. Inspection of concrete and shotcrete placement for proper Periodic
application techniques.
8. Inspection for maintenance of specified curing Periodic
temperature and techniques.
9. Inspection of prestressed concrete: N/A

a. Application of prestressing forces.

b. Grouting of bonded prestressing tendons in the seismic-

force-resisting system

10. Erection of precast concrete members. Continuous. (County
amendment).
11. Verification of in-situ concrete strength, prior to Continuous. (County
stressing of tendons in post-tensioned concrete and amendment).
prior to removal of shores and forms from beams and
structural slabs. The strength evaluation shall be
demonstrated by field cured cylinders only.
12. Inspect formwork for shape, location and dimensions Periodic

of the concrete member being formed.
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MASONRY ( LEVEL 1)
Reference: IBC Table 1704.5.1

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

1. Compliance with required inspection provisions of the
construction documents and the approved submittals
shall be verified.

Periodic

2. Verification of f'm and f'aac prior to construction Periodic
except where specifically exempted by the IBC code.
3. Verification of slump flow and VSI as delivered to the ,
site for self-consolidating grout. Continuous
4. As masonry construction begins, the following shall be
verified to ensure compliance:
a. Proportions of site-prepared mortar. Periodic
b. Construction of mortar joints. Periodic
c. Location of reinforcement, connectors, prestressing Periodic
tendons and anchorages.
d. Prestressing technique. N/A
e. Grade and size of prestressing tendons and anchorages. N/A
5. During construction the inspection program shall verify:
a. Size and location of structural elements. Periodic
b. Type, size and location of anchors, including other details | Periodic
of anchorage of masonry to structural members, frames or
other construction.
c. Specified size, grade and type of reinforcement, anchor Periodic
bolts, prestressing tendons and anchorages.
d. Welding of reinforcing bars. Continuous
e. Preparation, construction and protection of masonry during | Periodic
cold weather (temperature below 40 degrees F) or hot
weather (temperature above 90 degrees F).
f.  Application and measurement of prestressing force. N/A
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MASONRY (LEVEL 1) (Cont.)
Reference: IBC Table 1704.5.1

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

6. Prior to grouting, the following shall be verified to
ensure compliance:

a. Grout space is clean. Periodic

b. Placement of reinforcement and connectors, and Periodic
prestressing tendons and anchorages.

c. Proportions of site-prepared grout and prestressing grout Periodic
for bonded tendons.

d. Construction of mortar joints. Periodic

7. Grout placement shall be verified to ensure compliance:
a. Grouting of prestressing bonded tendons. N/A
8. Preparation of any required grout specimens, mortar Periodic

specimen and/or prisms shall be observed.
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MASONRY (LEVEL 2) EXTENT OF SERVICE AGENT
Reference: IBC Table 1704.5.3 (Continuous or periodic)
1. Compliance with required inspection provisions of the N/A
construction documents and the approved submittals.
2. Verification of m and f’aa prior to construction and for N/A
every 5,000 square feet during construction.
3. Verification of proportions of materials in premixed or N/A
preblended mortar and grout as delivered to the site.
4. Verification of slump flow and VSI as delivered to the N/A
site for self-consolidating grout.
5. The following shall be verified to ensure compliance: N/A
a. Proportions of site-prepared mortar, grout and
prestressing grout for bonded tendons.
b. Placement of masonry units and construction of mortar
joints.
c. Placement of reinforcement, connectors and
prestressing tendons and anchorages.
d. Grout space prior to grout.
e. Placement of grout.
f. Placement of prestressing grout.
g. Size and location of structural elements.
h. Type, size and location of anchorage of anchors, including
other details of anchorage of masonry to structural
members, frames or other construction.
i. Specified size, grade and type of reinforcement,
anchor bolts, prestressing tendons and anchorages.
j- Welding of reinforcing bars.
k. Preparation, construction and protection of masonry during
cold weather (temperature below 40 degrees F) or hot
weather (temperature above 90 degrees F).
I.  Application and measurement of prestressing force.
6. Preparation of any required grout specimens and/or
prisms shall be observed. N/A
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SOILS
Reference: IBC Table 1704.7

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

1.

Verify materials below shallow foundations are
adequate to achieve the design bearing capacity.

Periodic

2. Verify excavations are extended to proper depth and Periodic
have reached proper material.

3. Perform classification and testing of compacted fill Periodic
materials.

4. Verify use of proper materials, densities and lift ,
thicknesses during placement and compaction of Continuous
compacted fill.

5. Prior to placement of compacted fill, observe subgrade Periodic
and verify that site has been prepared properly.

DRIVEN DEEP FOUNDATION ELEMENTS N/A

Reference: IBC Table 1704.8

1.

Verify element materials, sizes and lengths comply
with the requirements.

2.

Determine capacities of test elements and conduct
additional load tests, as required.

3.

Observe driving operations and maintain complete and
accurate records for each element.

Verify placement locations and plumbness, confirm
type and size of hammer, record number of blows per
foot of penetration, determine required penetrations
to achieve design capacity, record tip and butt
elevations and document any damage to foundation
element.

For steel elements, perform additional inspections
in accordance with IBC Section 1704.3

For concrete elements and concrete-filled elements,
perform additional inspections in accordance with IBC
Section 1704.4

For specialty elements, perform additional inspections as
determined by the registered design professional in
responsible charge.
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CAST-IN-PLACE DEEP FOUNDATIONS
Reference: IBC Table 1704.9

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

1. Observe drilling operations and maintain complete and
accurate records for each element.

N/A

2. Verify placement locations and plumbness, confirm N/A
element diameters, bell diameters (if applicable),
lengths, embedment into bedrock (if applicable) and
adequate end-bearing strata capacity. Record concrete or
grout volumes.
3. For concrete elements, perform additional inspections in N/A
accordance with IBC Section 1704.4
SPRAYED FIRE-RESISTANT MATERIALS
Reference: IBC Section 1704.12
1. Tests and observations required
a. Condition of substrates Yes
b. Thickness of application Yes
c. Density in pounds per cubic feet Yes
d. Bond strength adhesion/cohesion Yes
e. Condition of finished application Yes
MASTIC AND INTUMESCENT FIRE-RESISTANT
COATINGS
Reference: IBC Section 1704.13 Yes
EXTERIOR INSULATION AND FINISH SYSTEMS (EIFS). (Method N/A
of construction shall be reviewed and approved by the County).
Reference: IBC Section 1704.14
SPECIAL CASES N/A
Reference: IBC Section 1704.15
SMOKE CONTROL SYSTEMS N/A

Reference: IBC Section 1704.16
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MECHANICAL INSPECTIONS

See Section 1.7.5 of the Special Inspection Program Manual

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

1. Pressure testing ot ductwork and
various piping  systems

2. Piping and duct supports and
insulation

3. Fuel tank pressure testing and
verification of proper UL listing

4, Inspection for seismic resistance
in  Seismic Design Category C

5. Proper protection of penetrations

of fire rated building components

6. Appropriate protection of fire

rated shaft penetrations

7. Emergency Standby Generators shall
be installed and inspected per the IBC
and NFPA 110

8. Hazardous exhaust systems shall be
installed and inspected per the IMC
and NFPA 45

9. General conformance to the County
approved  construction documents

10. Compliance with the International
Energy Conservation Code regarding
mechanical systems efficiencies,

insulation, economizers  and controls
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1.	Pressure testing of ductwork and
 various piping systems
2.	Piping and duct supports and
 insulation
3.	Fuel tank pressure testing and
 verification of proper UL listing
4.	Inspection for seismic resistance
 in Seismic Design Category C
5.	Proper protection of penetrations
 of fire rated building components
6.	Appropriate protection of fire
 rated shaft penetrations
7.	Emergency Standby Generators shall
 be installed and inspected per the IBC
 and NFPA 110
8.	Hazardous exhaust systems shall be
 installed and inspected per the IMC
 and NFPA 45
9.	General conformance to the County
 approved construction documents
10.	Compliance with the International
 Energy Conservation Code regarding
 mechanical systems efficiencies,
 insulation, economizers and controls



SHEETING AND SHORING

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

See Section 1.7.2 A of the Special Inspections Program Manual.

UNDERPINNING

N/A

See Section 1.7.2 B of the Special Inspections Program Manual.
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ARCHITECTURAL INSPECTIONS EXTENT OF SERVICE AGENT
(Continuous or periodic)

See Section 1.7.6 of the Special Inspections Program Manual.
N/A - Building not
over three stories

WALL PANELS AND VENEERS
N/A
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COLD-FORMED STEEL LIGHT-FRAME

EXTENT OF SERVICE
(Continuous or periodic)

AGENT

Periodic

wOoOoD

N/A
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PRECAST EXTENT OF SERVICES AGENT
(Continuous).

See additional requirements in Chapter 3 of the Special N/A

Inspections Program Manual.

OTHER INSPECTIONS N/A

(Explain)

Page 15 of 17 1/20/2012



DHALLETT
Typewritten Text
N/A

DHALLETT
Typewritten Text
N/A


This statement of special inspection is submitted as a condition for permit. It includes a Schedule of
Special Inspections applicable to this project. The Sl shall keep records of specified inspections and
testing. The Sl shall furnish specified inspection and test reports to the County building official, and to the
registered design professionals of record, as appropriate. All discrepancies shall be brought to the
attention of the contractor for correction. If the discrepancies are not corrected, the discrepancies shall be
brought to the attention of the code official and to the registered design professionals of record, as
appropriate. Interim reports shall be submitted as required by the special inspection program manual. A
Final Report of Special Inspections documenting completion of all required special inspections and
correction of documented discrepancies shall be submitted prior to the issuance of an occupancy permit.
By signing the SSI, you also affirm that you understand and will comply with the County requirements for
Special inspections as outlined in the “SSI”, “Special Inspection Program Manual”, and the “Building
Code”.

Owner:

Type or print name Date

Signature

Inspecting Architect:

Type or print name Date

Signature

Structural Engineer of Record (SER):

Type or print name Date

Signature

Mechanical Engineer of Record (MER):

Type or print name Date

Signature

Geotechnical Inspector

Type or print name Date

Signature
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Precast Concrete Engineer of Record (PER)

Type or print name Date

Signature

Special Inspector:

Type or print name Date

Signature

Testing Agency Engineer of Record (if different from Sl):

Type or print name Date

Signature

General Contractor (GC):

Type or print name Date

Signature

County Code Official's Acceptance:

Type or print name Date

Signature
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

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

Related Requirements:

1. Division 01 Section "Summary" for work restrictions and limitations on utility
interruptions.
USE CHARGES

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, testing agencies, and authorities having
jurisdiction.

Utility Service from Existing Systems: The Contractor shall include in the Contract Sum all
temporary connections and extensions of services as required for construction operations,
separately meter and pay for utilities (electricity, water, sewer, and telephone) consumed, and
remove the temporary installation and connections when no longer required; .

INFORMATIONAL SUBMITTALS

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

Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA
Construction General Permit or authorities having jurisdiction, whichever is more stringent.

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

QUALITY ASSURANCE

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

TEMPORARY FACILITIES Montgomery College Germantown Campus 015000-1
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1.6

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

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

2.2

23

MATERIALS

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
line posts and 2-7/8-inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails.
Provide concrete or galvanized-steel bases for supporting posts.

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and
construction personnel office activities and to accommodate Project meetings specified in other
Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, plan
racks, and bookcases.

2. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68
to 72 deg F.

3. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.

EQUIPMENT

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

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.

1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary."
TEMPORARY FACILITIES Montgomery College Germantown Campus 015000-2
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3.2

33

34

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.

TEMPORARY UTILITY INSTALLATION

General: Install temporary service or connect to existing service.

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

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

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 not be permitted.

SUPPORT FACILITIES INSTALLATION

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

1. Identification Signs: Provide Project identification signs as required.
Temporary Signs: Provide other signs as indicated and as required to inform public and
individuals seeking entrance to Project.

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

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

SECURITY AND PROTECTION FACILITIES INSTALLATION

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.

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 Division 01 Section "Summary."

Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA
Construction General Permit or authorities having jurisdiction, whichever is more stringent and
requirements specified in Division 31 Section "Site Clearing."

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.
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3.5

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

Site Enclosure Fence: Prior to commencing earthwork, 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.
2. Maintain security by limiting number of keys and restricting distribution to authorized
personnel. Furnish one set of keys to Owner.

OPERATION, TERMINATION, AND REMOVAL

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

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

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 authorities
having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in Division 01
Section "Closeout Procedures."

END OF SECTION 015000
TEMPORARY FACILITIES Montgomery College Germantown Campus 015000-4
AND CONTROLS Bioscience Education Center — Phase 2 March 26, 2012

RFP 612-005



SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

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

Construction layout.

Field engineering and surveying.
Installation of the Work.

Cutting and Patching

Coordination of Owner-installed products.
Correction of the Work.

Sk WD =

Related Requirements:

1. Division 01 Section "Summary" for limits on use of Project site.
Division 01 Section "Submittal Procedures” for submitting surveys.
3. Division 01 Section "Closeout Procedures" for submitting final property survey with

Project Record Documents, recording of Owner-accepted deviations from indicated lines
and levels, and final cleaning.

INFORMATIONAL SUBMITTALS
Qualification Data: For land surveyor.

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

Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time
cutting and patching will be performed. Include the following information:

1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
Changes to In-Place Construction: Describe anticipated results.

3. Products: List products to be used for patching and firms or entities that will perform
patching work.

4. Dates: Indicate when cutting and patching will be performed.

5. Utilities: List services and systems that cutting and patching procedures will disturb or

affect. List services and systems that will be relocated and those that will be temporarily
out of service. Indicate length of time permanent services and systems will be disrupted.

a. Include description of provisions for temporary services and systems during
interruption of permanent services and systems.

EXECUTION Montgomery College Germantown Campus 017300-1
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1.4

QUALITY ASSURANCE

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.

PART 2 - PRODUCTS

2.1

MATERIALS
General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials for patching identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent
possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will provide a match acceptable to Architect and College for the visual and functional
performance of in-place materials.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

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, and other construction affecting
the Work.

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

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

PREPARATION

Existing Utility Information: Furnish information to local utility 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.

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
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.
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34

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control
of Contractor, submit a request for information to Architect and College according to
requirements in Division 01 Section "Project Management and Coordination."

CONSTRUCTION LAYOUT
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 Architect and College promptly.

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.

Inform installers of lines and levels to which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

Notify Architect and College 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.

AR

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

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 Architect and College.

FIELD ENGINEERING

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 Architect and College. Report lost or destroyed permanent benchmarks or
control points promptly. Report the need to relocate permanent benchmarks or control
points to Architect and College before proceeding.

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

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.

1. Record benchmark locations, with horizontal and vertical data, on Project Record
Documents.
EXECUTION Montgomery College Germantown Campus 017300-3
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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.

3.5 INSTALLATION

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

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. 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.

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

3.6 CUTTING AND PATCHING

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching.
Proceed with cutting and patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their
original condition.

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

C. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free
passage to adjoining areas is unavoidable, coordinate cutting and patching according to
requirements in Division 01 Section "Summary."

D. Existing Utility Services: Where existing services are required to be removed, relocated, or
abandoned, bypass such services before cutting to prevent interruption to occupied areas.

E. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
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3.7

3.8

adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.

2. Excavating and Backfilling: Comply with requirements in applicable Division 31
Sections where required by cutting and patching operations.

3. Proceed with patching after construction operations requiring cutting are complete.

Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work. Patch with durable seams that are as invisible as
practicable. Provide materials and comply with installation requirements specified in other
Sections, where applicable.

1. Inspection: ~ Where feasible, test and inspect patched areas after completion to
demonstrate physical integrity of installation.

Cleaning: Clean areas where cutting and patching are performed.

OWNER-INSTALLED PRODUCTS
Site Access: Provide access to Project site for Owner's construction personnel.

Coordination: Coordinate construction and operations of the Work with work performed by
Owner's construction personnel.

1. Construction Schedule: Inform College of Contractor's preferred construction schedule
for Owner's portion of the Work. Adjust construction schedule based on a mutually
agreeable timetable. Notify College if changes to schedule are required due to
differences in actual construction progress.

2. Preinstallation Conferences: Include College’'s construction personnel at preinstallation
conferences covering portions of the Work that are to receive Owner's work. Attend
preinstallation conferences conducted by Owner's construction personnel if portions of
the Work depend on Owner's construction.

PROGRESS CLEANING

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.

Site: Maintain Project site free of waste materials and debris.
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Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

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.

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 Division 01

Section "Construction Waste Management and Disposal.”

Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period.

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.

PROTECTION OF INSTALLED CONSTRUCTION

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

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

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for the following:

1. Disposing of nonhazardous and construction waste.

Related Requirements:

1. Division 31 Section "Site Clearing" for disposition of waste resulting from site clearing
and removal of above- and below-grade improvements.

DEFINITIONS

Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling,

reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

ACTION SUBMITTALS

Waste Management Plan: Submit plan within 30 days of date established for the Notice to

Proceed.

QUALITY ASSURANCE

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

jurisdiction.

WASTE MANAGEMENT PLAN

General: Develop a waste management plan according to ASTM E 1609 and requirements in

this Section. Plan shall consist of waste identification, waste reduction work plan, and

cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure

throughout waste management plan.

Waste Identification: Indicate anticipated types and quantities of demolition site-clearing and

construction waste generated by the Work. Include estimated quantities and assumptions for
estimates.
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Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled,
or disposed of in landfill or incinerator. Include points of waste generation, total quantity of
each type of waste, quantity for each means of recovery, and handling and transportation
procedures.

1. Disposed Materials: Indicate how and where materials will be disposed of. Include
name, address, and telephone number of each landfill and incinerator facility.
2. Handling and Transportation Procedures: Include method that will be used for separating

recyclable waste including sizes of containers, container labeling, and designated location
where materials separation will be performed.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

32

PLAN IMPLEMENTATION

General: 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. Comply with operation, termination, and removal requirements in Division 01 Section
"Temporary Facilities and Controls."

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.

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.

1. Designate and label specific areas on Project site necessary for separating materials that
are to be salvaged, recycled, reused, donated, and sold.
2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling

dust and dirt, environmental protection, and noise control.

DISPOSAL OF WASTE

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
accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
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B. Burning: Do not burn waste materials.

C. Disposal: Remove waste materials from Owner's property and legally dispose of them.
END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for contract closeout, including, but
not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.

3. Warranties.

4. Final cleaning.

5. Repair of the Work.

Related Requirements:

1. Division ODivision 01 Section "Execution" for progress cleaning of Project site.
Division 01 Section "Project Record Documents" for submitting record Drawings, record
3. Divisions 31 Sections for specific closeout and special cleaning requirements for the

Work in those Sections.

ACTION SUBMITTALS
Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

Certified List of Incomplete Items: Final submittal at Final Completion.

CLOSEOUT SUBMITTALS
Certificates of Release: From authorities having jurisdiction.

Certificate of Insurance: For continuing coverage.

MAINTENANCE MATERIAL SUBMITTALS

Schedule of Maintenance Material Items: For maintenance material submittal items specified in
other Sections.

SUBSTANTIAL COMPLETION PROCEDURES

CLOSEOUT PROCEDURES Montgomery College Germantown Campus 017700-1
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A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why
the Work is incomplete.

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including project
record documents, operation and maintenance manuals, final completion construction
photographic documentation, damage or settlement surveys, property surveys, and similar
final record information.

3. Submit closeout submittals specified in individual Divisions 31 Sections, including
specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.
Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

3. Complete final cleaning requirements.
4. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

D. Inspection: When the Work is substantially completed, the Contractor shall notify the College’s
Project Manager and Architect/Engineer in writing that the Work will be ready for final
inspection and testing on a definite date. Reasonable notice shall be given by the Contractor to
permit the College’s Project Manager and Architect/Engineer to schedule the final inspection.
On receipt of request, Architect and College will either proceed with inspection or notify
Contractor of unfulfilled requirements. Architect will prepare the Certificate of Substantial
Completion after inspection or will notify Contractor of items, either on Contractor's list or
additional items identified by Architect, that must be completed or corrected before certificate
will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for final completion.
E. List of Incomplete Items (Punch List): Following Inspection, Architect will issue the List of

Incomplete Items (Punch List).

F. If it is determined that Substantial Completion has been achieved, the College’s Project Manager
shall fix the time within which the Contractor shall complete any remaining items of Work
which will be indicated on the punch list. If the Contractor fails to complete the remaining items
so listed in the time stipulated, the College shall have the undisputed right to complete the Work
at the Contractor's expense. The Contractor may be required to complete multiple punch lists
until the Contract is performed in its entirety. Failure to complete punch list work in a timely
manner shall constitute grounds for termination of the Contract for default. Final payment shall
not be made until all Contract work, including all punch list work is complete to the satisfaction
of the College’s Project Manager.
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1.7

1.8

A.

A.

B.

C.

FINAL COMPLETION PROCEDURES

Submittals Prior to Final Completion: Before requesting final inspection for determining final
completion, complete the following:

1. Submit a final Application for Payment according to General Conditions.
Certified List of Incomplete Items: Submit certified copy of Architect's Substantial
Completion inspection list of items to be completed or corrected (punch list), endorsed
and dated by Architect. Certified copy of the list shall state that each item has been
completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

SUBMITTAL OF PROJECT WARRANTIES

Time of Submittal: Submit written warranties on request of Architect for designated portions of
the Work where commencement of warranties other than date of Substantial Completion is
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.

Organize warranty documents into an orderly sequence based on the table of contents of Project
Manual.

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive §-1/2-by-11-inch
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark

tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.
4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty

and bond submittal package into a single indexed electronic PDF file with links enabling
navigation to each item. Provide bookmarked table of contents at beginning of
document.

Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

PART 3 - EXECUTION
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3.1

3.2

FINAL CLEANING

General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

Cleaning: Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a designated portion of Project:

1. Clean Project site in areas disturbed by construction activities of rubbish, waste material,
litter, and other foreign substances.

2. Remove tools, construction equipment, machinery, and surplus material from Project site.

3. Leave Project clean and ready for occupancy.

Construction Waste Disposal: Comply with waste disposal requirements in Division 01 Section
"Construction Waste Management and Disposal."

REPAIR OF THE WORK

Complete repair and restoration operations before requesting inspection for determination of
Substantial Completion.

Repair or remove and replace defective construction. Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting
operating equipment. Where damaged or worn items cannot be repaired or restored, provide
replacements. Remove and replace operating components that cannot be repaired. Restore
damaged construction and permanent facilities used during construction to specified condition.

1. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.
Replace finishes and surfaces that that already show evidence of repair or restoration.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

1. Product maintenance manuals.

Related Requirements:

1. Section 011200 "Multiple Contract Summary" for coordinating operation and
maintenance manuals covering the Work of multiple contracts.

2. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation
and maintenance manuals.

3. Section 019113 "General Commissioning Requirements" for verification and compilation

of data into operation and maintenance manuals.

DEFINITIONS

System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

Subsystem: A portion of a system with characteristics similar to a system.

CLOSEOUT SUBMITTALS

Manual Content: Operations and maintenance manual content is specified in individual
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.

1. Architect and Commissioning Authority will comment on whether content of operations
and maintenance submittals are acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.
Format: Submit operations and maintenance manuals in the following format:

1. PDF electronic file. Assemble each manual into a composite electronically indexed file.
Submit on digital media acceptable to Architect.
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a. Name each indexed document file in composite electronic index with applicable
item name. Include a complete electronically linked operation and maintenance

directory.
b. Enable inserted reviewer Comments on draft submittals.
2. Three paper copies. Include a complete operation and maintenance directory. Enclose

title pages and directories in clear plastic sleeves. Architect will return two copies.

Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
demonstration and training. Architect and Commissioning Authority will comment on whether
general scope and content of manual are acceptable.

Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 days before commencing demonstration and training.
Architect and Commissioning Authority will return copy with comments.

1. Correct or revise each manual to comply with Architect's and Commissioning Authority's
comments. Submit copies of each corrected manual within 15 days of receipt of
Architect's and Commissioning Authority's comments and prior to commencing
demonstration and training.

PART 2 - PRODUCTS

2.1

REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

Organization: Unless otherwise indicated, organize each manual into a separate section for each
system and subsystem, and a separate section for each piece of equipment not part of a system.
Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

Title Page: Include the following information:

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

e S

Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.
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2.2

Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

2. File Names and Bookmarks: Enable bookmarking of individual documents based on file

names. Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents. Group documents for each system and
subsystem into individual composite bookmarked files, then create composite manual, so
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily
navigated file tree. Configure electronic manual to display bookmark panel on opening
file.

Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear
plastic sleeve on spine to hold label describing contents and with pockets inside covers to
hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize
data in each binder into groupings by subsystem and related components. Cross-
reference other binders if necessary to provide essential information for proper
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of
contents. Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual.
Mark each tab to indicate contents. Include typed list of products and major components
of equipment included in the section on each divider, cross-referenced to Specification
Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic
software storage media for computerized electronic equipment.

4. Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
a. If oversize drawings are necessary, fold drawings to same size as text pages and
use as foldouts.
b. If drawings are too large to be used as foldouts, fold and place drawings in labeled

envelopes and bind envelopes in rear of manual. At appropriate locations in
manual, insert typewritten pages indicating drawing titles, descriptions of
contents, and drawing locations.

PRODUCT MAINTENANCE MANUALS

Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
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Specification Section number and title in Project Manual and drawing or schedule designation or
identifier where applicable.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

M

Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

Nh L=

Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1

MANUAL PREPARATION

Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only
sheets pertinent to product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. If data include more than one item in a tabular format,
identify each item using appropriate references from the Contract Documents. Identify data
applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available and
where the information is necessary for proper operation and maintenance of equipment or
systems.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of operation and maintenance
manuals.
2. Comply with requirements of newly prepared record Drawings in Section 017839

"Project Record Documents."
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D. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for project record documents,
including the following:

Record Drawings.

Record Specifications.

Record Product Data.
Miscellaneous record submittals.

e e

Related Requirements:

1. Division 01 Section "Execution" for final property survey.
Division 01 Section "Closeout Procedures" for general closeout procedures.
3. Division 31 Sections for specific requirements for project record documents of the Work

in those Sections.

CLOSEOUT SUBMITTALS
Record Drawings: Comply with the following:
1. Number of Copies: Submit minimum of three (3) sets of marked-up record prints.

Record Specifications: Submit minimum of three (3) copies of Project's Specifications,
including addenda and contract modifications.

Record Product Data: Submit minimum of three (3) copies of each submittal.
Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-

keeping requirements and submittals in connection with various construction activities. Submit
three (3) paper copies of each submittal.

PART 2 - PRODUCTS

2.1

RECORD DRAWINGS

Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.
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1. Preparation: Mark record prints to show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

b. Accurately record information in an acceptable drawing technique.

c. Record data as soon as possible after obtaining it.

d. Record and check the markup before enclosing concealed installations.

e. Cross-reference record prints to corresponding archive photographic
documentation.

2. Content: Types of items requiring marking include, but are not limited to, the following:
a. Dimensional changes to Drawings.

b. Revisions to details shown on Drawings.

c. Locations and depths of underground utilities.

d. Changes made in accordance with Section 012600 “Contract Modification
Procedures”.

e. Details not on the original Contract Drawings.

f. Field records for variable and concealed conditions.

g Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted
from original Drawings.

6. Note Construction Change Directive numbers, Bulletin numbers, Change Order numbers,

and similar identification, where applicable.

B. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints: Organize record prints and newly prepared record Drawings into
manageable sets. Bind each set with durable paper cover sheets. Include identification
on cover sheets.

2. Identification: As follows:
a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.

2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.
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23

24

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.
3. Record the name of manufacturer, supplier, Installer, and other information necessary to

provide a record of selections made.

Format: Submit record Specifications as paper copy.

RECORD PRODUCT DATA

Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes in

manufacturer's written instructions for installation.
Format: Submit record Product Data as paper copy.
1. Include record Product Data directory organized by Specification Section number and
title.
MISCELLANEOUS RECORD SUBMITTALS
Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work. Bind or file
miscellaneous records and identify each, ready for continued use and reference.

Format: Submit miscellaneous record submittals as paper copy.

1. Include miscellaneous record submittals directory organized by Specification Section
number and title.

PART 3 - EXECUTION

3.1

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project record
documents for construction purposes. Maintain record documents in good order and in a clean,
dry, legible condition, protected from deterioration and loss. Provide access to project record
documents for Architect’s and College’s reference during normal working hours.

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for instructing Owner's personnel,
including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training video recordings.

Allowances: Furnish demonstration and training instruction time under the Demonstration and
Training Allowance as specified in Section 012100 "Allowances."

Unit Price for Instruction Time: Length of instruction time will be measured by actual time
spent performing demonstration and training in required location. No payment will be made for
time spent assembling educational materials, setting up, or cleaning up. See requirements in
Section 012200 "Unit Prices."

INFORMATIONAL SUBMITTALS

Instruction Program: Submit outline of instructional program for demonstration and training,
including a list of training modules and a schedule of proposed dates, times, length of instruction
time, and instructors' names for each training module. Include learning objective and outline for
each training module.

1. Indicate proposed training modules using manufacturer-produced demonstration and
training video recordings for systems, equipment, and products in lieu of video recording
of live instructional module.

Qualification Data: For instructor.

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in training or educating maintenance
personnel in a training program similar in content and extent to that indicated for this Project,
and whose work has resulted in training or education with a record of successful learning
performance.

Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements," experienced in operation and
maintenance procedures and training.
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1.5

Videographer Qualifications: A professional videographer who is experienced photographing
demonstration and training events similar to those required.

Preinstruction Conference: Conduct conference at Project site to comply with requirements in
Section 013100 "Project Management and Coordination.”" Review methods and procedures
related to demonstration and training including, but not limited to, the following:

1. Inspect and discuss locations and other facilities required for instruction.
Review and finalize instruction schedule and verify availability of educational materials,
instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.

3. Review required content of instruction.

4. For instruction that must occur outside, review weather and forecasted weather conditions
and procedures to follow if conditions are unfavorable.

COORDINATION

Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
has been reviewed and approved by Architect.

PART 2 - PRODUCTS

2.1

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training modules
for each system and for equipment not part of a system, as required by individual Specification
Sections.

Training Modules: Develop a learning objective and teaching outline for each module. Include
a description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following as applicable to the system, equipment, or
component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.
2. Documentation: Review the following items in detail:
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a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project record documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.
3. Emergencies: Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.
4. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i Operating procedures for emergencies.
J- Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
L. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.
5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.
6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.
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8. Repairs: Include the following:

a. Diagnosis instructions.
Repair instructions.

c. Disassembly; component removal, repair, and replacement; and reassembly
instructions.
Instructions for identifying parts and components.

e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1

3.2

PREPARATION
Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with

requirements in Section 017823 "Operation and Maintenance Data."

Set up instructional equipment at instruction location.

INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training modules,
to coordinate instructors, and to coordinate between Contractor and Owner for number of
participants, instruction times, and location.

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

1. Architect will furnish an instructor to describe basis of system design, operational
requirements, criteria, and regulatory requirements.

2. Owner will furnish an instructor to describe Owner's operational philosophy.

3. Owner will furnish Contractor with names and positions of participants.

Scheduling: Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner with at least seven days' advance notice.

Training Location and Reference Material: Conduct training on-site in the completed and fully
operational facility using the actual equipment in-place. Conduct training using final operation
and maintenance data submittals.

Cleanup: Collect used and leftover educational materials and give to Owner. Remove
instructional equipment. Restore systems and equipment to condition existing before initial
training use.

END OF SECTION 017900
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SECTION 018113 - SUSTAINABLE DESIGN REQUIREMENTS

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes general requirements and procedures for compliance with certain USGBC
LEED prerequisites and credits needed for Project to obtain LEED Gold certification
based on USGBC's "LEED 2009 for New Construction & Major Renovations."

Other LEED prerequisites and credits needed to obtain LEED certification depend on
product selections and may not be specifically identified as LEED requirements.
Compliance with requirements needed to obtain LEED prerequisites and credits may be
used as one criterion to evaluate substitution requests and comparable product requests.
Additional LEED prerequisites and credits needed to obtain the indicated LEED
certification depend on Architect's design and other aspects of Project that are not part of
the Work of the Contract.

A copy of the LEED Project checklist is attached at the end of this Section for
information only.

Specific requirements for LEED are included in greater detail in other Sections.

DEFINITIONS

Chain-of-Custody Certificates: Certificates signed by manufacturers certifying that wood
used to make products was obtained from forests certified by an FSC-accredited
certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for
Forest Stewardship." Certificates shall include evidence that manufacturer is certified for
chain of custody by an FSC-accredited certification body.

Regional Materials: Materials that have been extracted, harvested, or recovered, as well as
manufactured, within 500 miles of Project site. If only a fraction of a product or material is
extracted/harvested/recovered and manufactured locally, then only that percentage (by
weight) shall contribute to the regional value.

ADMINISTRATIVE REQUIREMENTS

Respond to questions and requests from Architect and the USGBC regarding LEED credits
that are the responsibility of the Contractor, that depend on product selection or product
qualities, or that depend on Contractor's procedures until the USGBC has made its
determination on the project's LEED certification application. Document responses as
informational submittals.
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1.5

ACTION SUBMITTALS

General: Submit additional LEED submittals required by other Specification Sections.

LEED submittals are in addition to other submittals. If submitted item is identical to that
submitted to comply with other requirements, submit duplicate copies as a separate
submittal to verify compliance with indicated LEED requirements.

LEED Documentation Submittals:

Credit MR 2:  Comply with Section 017419 "Construction Waste Management and
Disposal."”

Credit MR 4: Product data and certification letter indicating percentages by weight of
post-consumer and pre-consumer recycled content for products having recycled content.
Include statement indicating cost for each product having recycled content.

Credit MR 5: Product data for regional materials indicating location and distance from
Project of material manufacturer and point of extraction, harvest, or recovery for each
raw material. Include statement indicating cost for each regional material and the
fraction by weight that is considered regional.

Credit MR 7:  Product data and chain-of-custody certificates for products containing
certified wood. Include statement indicating cost for each certified wood product.

Credit EQ 3.1:

Construction indoor-air-quality management plan.

Product data for temporary filtration media.

Product data for filtration media used during occupancy.

Construction Documentation: Six photographs at three different times during the
construction period, along with a brief description of the SMACNA approach
employed, documenting implementation of the indoor-air-quality management
measures, such as protection of ducts and on-site stored or installed absorptive
materials.

o o

Credit IEQ 3.2:

a. Signed statement describing the building air flush-out procedures including the
dates when flush-out was begun and completed and statement that filtration media
was replaced after flush-out.

b. Product data for filtration media used during flush-out and during occupancy.

c. Report from testing and inspecting agency indicating results of indoor-air-quality
testing and documentation showing compliance with indoor-air-quality testing
procedures and requirements.

Credit IEQ 4.1: Product data for adhesives and sealants used inside the weatherproofing
system indicating VOC content of each product used.

Credit IEQ 4.2: Product data for paints and coatings used inside the weatherproofing
system indicating VOC content of each product used.

Credit IEQ 4.4: Product data for products containing composite wood or agrifiber
products or wood glues indicating that they do not contain urea-formaldehyde resin.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For LEED coordinator.
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B. Project Materials Cost Data: Provide statement indicating total cost for materials used for
Project. Costs exclude labor, overhead, and profit. Include breakout of costs for the
following categories of items:

1. Furniture.

2. Plumbing.

3. Mechanical.

4. Electrical.

5. Specialty items such as elevators and equipment.

6. Wood-based construction materials.

C. LEED Action Plans: Provide preliminary submittals within 14 days of date established for
the Notice to Proceed indicating how the following requirements will be met:

1. Credit MR 2: Waste management plan complying with Section 017419 "Construction
Waste Management and Disposal.”

2. Credit MR 4: List of proposed materials with recycled content. Indicate cost, post-
consumer recycled content, and pre-consumer recycled content for each product having
recycled content.

3. Credit MR 5:  List of proposed regional materials. Identify each regional material,
including its source, cost, and the fraction by weight that is considered regional.

4. Credit MR 7: List of proposed certified wood products. Indicate each product containing
certified wood, including its source and cost of certified wood products.

5. Credit IEQ 3.1: Construction indoor-air-quality management plan.

D. LEED Progress Reports: Concurrent with each Application for Payment, submit reports
comparing actual construction and purchasing activities with LEED action plans for the
following:

1. Credit MR 2:  Waste reduction progress reports complying with Section 017419
"Construction Waste Management and Disposal."

2. Credit MR 4: Recycled content.

3. Credit MR 5: Regional materials.

4. Credit MR 7: Certified wood products.

1.7 QUALITY ASSURANCE
A. LEED Coordinator: Engage an experienced LEED-Accredited Professional to coordinate

LEED requirements. LEED coordinator may also serve as waste management coordinator.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A.

Provide products and procedures necessary to obtain LEED credits required in this Section.
Although other Sections may specify some requirements that contribute to LEED credits,
the Contractor shall determine additional materials and procedures necessary to obtain
LEED credits indicated.

2.2 RECYCLED CONTENT OF MATERIALS
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A. Credit MR 4: Building materials shall have recycled content such that post-consumer
recycled content plus one-half of pre-consumer recycled content for Project constitutes a
minimum of 20 percent of cost of materials used for Project.

1. Cost of post-consumer recycled content plus one-half of pre-consumer recycled content
of an item shall be determined by dividing weight of post-consumer recycled content plus
one-half of pre-consumer recycled content in the item by total weight of the item and
multiplying by cost of the item.

2. Do not include furniture, plumbing, mechanical and electrical components, and specialty
items such as elevators and equipment in the calculation.

2.3 REGIONAL MATERIALS
A. Credit MR 5: Not less than 20 percent of building materials (by cost) shall be regional
materials.
2.4 CERTIFIED WOOD
A. Credit MR 7: Not less than 50 percent (by cost) of wood-based materials shall be produced
from wood obtained from forests certified by an FSC-accredited certification body to

comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship."

1. Wood-based materials include, but are not limited to, the following materials when made
from wood, engineered wood products, or wood-based panel products:

a. Miscellaneous carpentry.
b. Finish carpentry.
c. Architectural woodwork.
d. Wood paneling.
e. Wood cabinets.

2.5 LOW-EMITTING MATERIALS

A. Credit IEQ 4.1: For field applications that are inside the weatherproofing system,
adhesives and sealants shall comply with the following VOC content limits when
calculated according to 40 CFR 59, Subpart D (EPA Method 24):

Wood Glues: 30 g/L.

Adhesives for Porous Materials (Except Wood): 50 g/L.

Carpet Adhesives: 50 g/L.

VCT and Asphalt Tile Adhesives: 50 g/L.

Cove Base Adhesives: 50 g/L.

Gypsum Board and Panel Adhesives: 50 g/L.

Rubber Floor Adhesives: 60 g/L.

Ceramic Tile Adhesives: 65 g/L.

Multipurpose Construction Adhesives: 70 g/L.

Contact Adhesive: 80 g/L.

Structural Glazing Adhesives: 100 g/L.

Special-Purpose Contact Adhesive (contact adhesive that is used to bond melamine-
covered board, metal, unsupported vinyl, rubber, or wood veneer 1/16 inch or less in
thickness to any surface): 250 g/L.

13.  Top and Trim Adhesive: 250 g/L.

O RN R W=
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C.

Special-Purpose Aerosol Adhesive (All Types): 70 percent by weight.
Other Adhesives: 250 g/L.

Architectural Sealants: 250 g/L.

Nonmembrane Roof Sealants: 300 g/L.

Other Sealants: 420 g/L.

Sealant Primers for Nonporous Substrates: 250 g/L.

Sealant Primers for Porous Substrates: 775 g/L.

Modified Bituminous Sealant Primers: 500 g/L.

Other Sealant Primers: 750 g/L.

Credit IEQ 4.2: For field applications that are inside the weatherproofing system, paints
and coatings shall comply with the following VOC content limits when calculated
according to 40 CFR 59, Subpart D (EPA Method 24):

Flat Paints and Coatings: VOC not more than 50 g/L.

Nonflat Paints and Coatings: VOC not more than 150 g/L.

Primers, Sealers, and Undercoaters: VOC not more than 200 g/L.
Anticorrosive and Antirust Paints Applied to Ferrous Metals: VOC not more than
250 g/L.

Zinc-Rich Industrial Maintenance Primers: VOC not more than 340 g/L.
Pretreatment Wash Primers: VOC not more than 420 g/L.

Clear Wood Finishes, Varnishes: VOC not more than 350 g/L.

Clear Wood Finishes, Lacquers: VOC not more than 550 g/L.

Floor Coatings: VOC not more than 100 g/L.

Stains: VOC not more than 250 g/L.

Credit IEQ 4.4: Composite wood, agrifiber products, and adhesives shall not contain urea-
formaldehyde resin.

PART 3 - EXECUTION

3.1 CONSTRUCTION WASTE MANAGEMENT

A.

Credit MR 2:  Comply with Section 017419 "Construction Waste Management and
Disposal."”

3.2 CONSTRUCTION INDOOR-AIR-QUALITY MANAGEMENT

A.

Credit IEQ 3.1: Comply with SMACNA's "SMACNA IAQ Guideline for Occupied
Buildings under Construction."

1. If Owner authorizes use of permanent heating, cooling, and ventilating systems during
construction period as specified in Section 015000 "Temporary Facilities and Controls,"
install filter media having a MERYV 8 according to ASHRAE 52.2 at each return-air inlet
for the air-handling system used during construction.

2. Replace all air filters immediately prior to occupancy.

B. Credit IEQ 3.2: Comply with one of the following requirements:

1. After construction ends, prior to occupancy and with all interior finishes installed,

perform a building flush-out by supplying a total volume of 14000 cu. ft. of outdoor air
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per sq. ft. of floor area while maintaining an internal temperature of at least 60 deg F and
a relative humidity no higher than 60 percent.

2. If occupancy is desired prior to flush-out completion, the space may be occupied
following delivery of a minimum of 3500 cu. ft. of outdoor air per sq. ft. of floor area to
the space. Once a space is occupied, it shall be ventilated at a minimum rate of 0.30 cfm
per sq. ft. of outside air or the design minimum outside air rate determined in
Prerequisite EQ 1, whichever is greater. During each day of the flush-out period,
ventilation shall begin a minimum of three hours prior to occupancy and continue during
occupancy. These conditions shall be maintained until a total of 14000 cu. ft./sq. ft. of
outside air has been delivered to the space.

3. Air-Quality Testing:

a. Conduct baseline indoor-air-quality testing, after construction ends and prior to
occupancy, using testing protocols consistent with the EPA's "Compendium of
Methods for the Determination of Air Pollutants in Indoor Air," and as
additionally detailed in the USGBC's "Green Building Design and Construction
Reference Guide."

b. Demonstrate that the contaminant maximum concentrations listed below are not
exceeded:

1) Formaldehyde: 27 ppb.

2) Particulates (PM10): 50 micrograms/cu. m.

3) Total Volatile Organic Compounds (TVOC): 500 micrograms/cu. m.

4) 4-Phenylcyclohexene (4-PH): 6.5 micrograms/cu. m.

5) Carbon Monoxide: 9 ppm and no greater than 2 ppm above outdoor levels.

c. For each sampling point where the maximum concentration limits are exceeded,
conduct additional flush-out with outside air and retest the specific parameter(s)
exceeded to indicate the requirements are achieved. Repeat procedure until all
requirements have been met. When retesting noncomplying building areas, take
samples from same locations as in the first test.

d. Air-sample testing shall be conducted as follows:

1) All measurements shall be conducted prior to occupancy but during normal
occupied hours, and with building ventilation system starting at the normal
daily start time and operated at the minimum outside air flow rate for the
occupied mode throughout the duration of the air testing.

2) Building shall have all interior finishes installed including, but not limited
to, millwork, doors, paint, carpet, and acoustic tiles. Nonfixed furnishings
such as workstations and partitions are encouraged, but not required, to be
in place for the testing.

3) Number of sampling locations varies depending on the size of building and
number of ventilation systems. For each portion of building served by a
separate ventilation system, the number of sampling points shall not be less
than one per 25,000 sq. ft. or for each contiguous floor area, whichever is
larger, and shall include areas with the least ventilation and greatest
presumed source strength.

4) Air samples shall be collected between 3 and 6 feet from the floor to
represent the breathing zone of occupants, and over a minimum four-hour
period.

END OF SECTION 018113
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LEED for New Construction v2.2
Registered Project Checklist

3-Nov-11

Project Name: Montgomery College - New Bioscience Education Center
Project Address: Montgomery College, Germantown Campus

Yes 7 Mo

[sTeT]

Prereqg 1
1 Credit 1
y Credit 2
1 JCredit 3
Credit4.1
Credit4.2
Credit4.3
Credit4.4
1 |Credit5.1
Credit 5.2
Credit 5.1
Credit 5.2
1 Credit 7.1
1 Credit 7.2
Credit 8
ves 7 Mo
[+ T+1
1 Credit 1.1
1 Credit 1.2
1 |Credit 2
1 Credit 3.1
1 Credit 3.2

[1o]1T4]
Prereqg 1

Prereq 2
Prereqg 3

Construction Activity Pollution Prevention

Site Selection

Development Density & Community Connectivity

Brownfield Redevelopment

Alternative Transportation, Public Transportation Access
Alternative Transportation, Bicycle Storage & Changing Rooms
Alternative Transportation, Low-Emitting & Fuel-Efficient Vehicles
Alternative Transportation, Parking Capacity

Site Development, Protect or Restore Habitat

Site Development, Maximize Open Space

Stormwater Design, Quantity Control

Stormwater Design, Quality Control

Heat Island Effect, Non-Roof

Heat Island Effect, Roof

Light Pollution Reduction

Water Efficient Landscaping, Reduce by 50%

Water Efficient Landscaping, No Potable Use or No Irrigation
Innovative Wastewater Technologies

Water Use Reduction, 20% Reduction

Water Use Reduction, 30% Reduction

Fundamental Commissioning of the Building Energy Systems
Minimum Energy Performance
Fundamental Refrigerant Management

Required

Required
Required
Required

“Note for EAct: Al LEED for Mew Caonstruction projects registered after June 28" 2007 are required to achieve at least two (2) points under EAZT

1 Credit 3
1 |Credit4
Credit 5
1 Credit B
SUSTAINABLE DESIGN
REQUIREMENTS

Optimize Energy Performance

10.5% Mew Buildings or 3.5% Existing Building Renovations
14% MNew Buildings or 7% Existing Building Renovations
17.5% Mew Buildings or 10.5% Existing Building Renovations
21% New Buildings or 14% Existing Building Renovations

24 .5% New Buildings or 17.5% Existing Building Renovations
28% New Buildings or 21% Existing Building Renovations
31.5% New Buildings or 24.5% Existing Building Renovations
35% Mew Buildings or 28% Existing Building Renovations
38.5% MNew Buildings or 31.5% Existing Building Renovations
42% New Buildings or 35% Existing Building Renovations
Site Renewable Energy

2.5% Renewable Energy

7.5% Renewable Energy

o
3

L__|12.5% Renewable Energy
Enhanced Commissioning
Enhanced Refrigerant Management
Measurement & Verification

Green Power

Montgomery College Germantown Campus
Bioscience Education Center — Phase 2
RFP 612-005
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Prereq 1
1 [Credit 1.1
1 [Credit1.2
1 |Credit1.3
1 Credit 2.1
1 Credit 2.2
1 |Credit 3.1
1 [Credit 3.2
Credit4.1
Credit4.2
Credit 5.1
Credit 5.2
Credit 6
1 Credit 7

Prereq 1
Prereq 2
1 Credit 1

1 [Credit 2

1 Credit 3.1
1 Credit 3.2
1 Credit 4.1
1 Credit 4.2
1 Credit4.3
1 Credit4.4
1

1

1

1

1

Credit 5

Credit 6.1
Credit 6.2
Credit 7.1
Credit 7.2
Credit 8.1
Credit 8.2

=1

-

1 Credit 1.1
1 Credit 1.2
1 Credit 1.3
1 Credit 1.4
1 Credit 2

Yes 7 No

Storage & Collection of Recyclables

Building Reuse, Maintain 75% of Existing Walls, Floors & Roof

Building Reuse, Maintain 100% of Existing Walls, Floors & Roof
Building Reuse, Maintain 50% of Interior Non-Structural Elements
Construction Waste Management, Divert 50% from Disposal
Construction Waste Management, Divert 75% from Disposal

Materials Reuse, 5%

Materials Reuse,10%

Recycled Content, 10% (post-consumer + % pre-consumer)

Recycled Content, 20% (post-consumer + % pre-consumer)

Regional Materials, 10% Extracted, Processed & Manufactured Regiona
Regional Materials, 20% Extracted, Processed & Manufactured Regiona
Rapidly Renewable Materials

Certified Wood

Minimum IAQ Performance

Environmental Tobacco Smoke (ETS) Control

Outdoor Air Delivery Monitoring

Increased Ventilation

Construction IAQ Management Plan, During Construction
Construction IAQ Management Plan, Before Occupancy
Low-Emitting Materials, Adhesives & Sealants
Low-Emitting Materials, Paints & Coatings

Low-Emitting Materials, Carpet Systems

Low-Emitting Materials, Composite Wood & Agrifiber Products
Indoor Chemical & Pollutant Source Control
Controllability of Systems, Lighting

Controllability of Systems, Thermal Comfort

Thermal Comfort, Design

Thermal Comfort, Verification

Daylight & Views, Daylight 75% of Spaces

Daylight & Views, Views for 90% of Spaces

Innovation in Design: Recycling has been attempted / User Ed is back-u
Innovation in Desigh: Green House Keeping

Innovation in Design: 95% MR2

Innovation in Design: WE 40%

LEED® Accredited Professional

EBIEEIEE  Project Totals (pre-certification estimates)
Certified: 26-32 points, Silver: 33-38 points, Gold: 39-51 points, Platinum: 52-689 point

SUSTAINABLE DESIGN
REQUIREMENTS

Montgomery College Germantown Campus
Bioscience Education Center — Phase 2
RFP 612-005
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

11

1.2

WORK INCLUDED

Commissioning requirements common to all Sections

Systems and equipment start-up and functional performance testing
Validation of proper and thorough installation of systems and equipment
Equipment performance verification

Documentation of tests, procedures, and installations

Coordination and requirements of training events

Preparation and logistics of Facility Manual content

Management of Record Construction Documentation

Sequencing

GENERAL DESCRIPTION

Commissioning (Commissioning) is the process of ensuring that all building systems are installed and
perform interactively according to the design intent; that systems are efficient and cost effective and meet
the Owner’s operational needs; that the installation is adequately documented; and that the Operators are
adequately trained. It serves as a tool to minimize post-occupancy operational problems. It establishes
testing and communication protocols in an effort to advance the building systems from installation to full
dynamic operation and optimization.

Commissioning Authority shall work with the Contractor and the Design Engineer to direct and oversee
the Commissioning process and perform functional performance testing.

The Commissioning Plan outlines the commissioning process beyond the Construction Contract. The
specification sections dictate all requirements of the commissioning process relative to the construction
contract. The Commissioning Plan is available for reference at the request of the Contractor; however it
is not part of the construction contract.

This Section and other Sections of the specification details the Contractor’s responsibilities relative to the
Commissioning process. It expands on the Commissioning Plan, which covers the roles and
responsibilities of Parties outside of the construction contract.

GENERAL COMMISSIONING Montgomery College Germantown Campus 019113-1
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1.3

1.4

SCOPE

This Section covers elements, requirements, procedures, and protocols common across all Divisions of
the work. Requirements specific to individual Sections are generally specified in the technical
specification for each division.

Specific systems to be commissioned are indicated in the following Divisions of the Specification:

1. Divisions 01; Conformance to the following provisions of the Commissioning requirements is
required under Division 01 and this Section:

a. Equipment and Systems Training as required by individual sections
b. Facility Manual preparation and maintenance
c. Record Document preparation and maintenance

Division 11 — Specialty Equipment

Division 14 — Conveying Equipment

Division 21 — Fire Suppression

Division 22 — Plumbing

Division 23 — HVAC including underground utilities
Division 26 — Electrical

Division 27 — Telecommunications

Division 28 — Security and Fire Alarm

0.  Division 33 — Underground Utilities

BOONOA~WN

RELATED WORK AND DOCUMENTS

Commissioning Plan: The Commissioning Plan outlines the commissioning process beyond the
construction specification. All Contractor responsibilities are outlined in Specifications. Commissioning
Plan is available to the Contractor to understand the context of their responsibilities but does not define
any additional responsibilities of the Contractor

Section 013200 — Construction Progress Documentation: Stipulates the scheduling requirement related to
the Commissioning process.

Section 013300 — Submittal Procedures: Stipulates additional copies of submittals to be submitted and
refers to other sections for additional submittal requirements related to Commissioning.

Section 014000 — Quality Requirements: Specifies the requirements for construction quality control.

Section 015000 — Temporary Facilities and Controls: Specifies the requirements for using Owner’s
permanent equipment for temporary conditioning in the facility.

Section 017700 — Closeout Procedures: Stipulates Substantial Completion and Final Completion
requirements and the basic terms of the construction warranty. It also stipulates Operation and
Maintenance Documentation required

Section 017900 — Demonstration and Training: Defines the means and methods by which training
programs shall occur.

Section 019113 — General Commissioning Requirements: details the Commissioning requirements
common across all divisions
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Section 019114 — Functional Testing Procedures: Outlines the generic functional testing procedures
required.

Individual Specification Sections: Individual sections stipulate installation, start-up, warranty, O&M
documentation, and training requirements for the system or device specified in the Section.

Section 110800 — Conveying Equipment Commissioning: Details the commissioning procedures specific
to Division 11 work.

Section 140800 — Conveying Equipment Commissioning: Details the commissioning procedures specific
to Division 14 work.

Section 210800 — Fire Suppression Systems Commissioning: Details the commissioning procedures
specific to Division 21 work.

Section 220800 — Plumbing Systems Commissioning: Details the commissioning procedures specific to
Division 22 work.

Section 230800 — HVAC Systems Commissioning: Details the commissioning procedures specific to
Division 23 work.

Section 230995 — Building Automation Systems Commissioning: Details the commissioning procedures
specific to the Building Automation System.

Section 260800 — Electrical Systems Commissioning: Details the commissioning procedures specific to
Division 26 work.

Section 270800 — Telecommunication Systems Commissioning: Details the commissioning procedures
specific to Division 27 work.

Section 280810 — Security Systems Commissioning: Details the commissioning procedures specific to the
Security System work.

Section 280820 — Fire Alarm Systems Commissioning: Details the commissioning procedures specific to
Fire Alarm System work.

Section 330800 — Utilities Commissioning: Details the commissioning procedures specific to
underground utility work.

DEFINITIONS AND ABBREVIATIONS

Acceptance Phase: This is the phase of the project when the facility and its systems and equipment are
inspected, tested, verified, and documented; and when most of the Functional Performance Testing and
some final training occur. This will generally occur after the Construction Phase is complete (start-up
and checks have been accomplished). The Acceptance Phase typically begins with certification by the
contractor that the systems have been started up in accordance with the approved protocols and the
submission of the documentation of that start up. The Acceptance Phase ends with either (the successful
completion of all functional performance testing and sign off by the Commissioning Agent as well as the
Owner.

Action Item (Al): Any issue that requires a response, completion, corrective or additional work, or any
other action. Examples include a Request for Information (RFI), a work directive, a clarification request,
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a to-do item, an identified deficiency, or any other like item. Action Items must be categorized as
appropriate.

C. Action List: This is a list that is maintained and updated by the CA that includes all Action Items that
relate to Commissioning activities.

D. AJE: General reference to the Architect/Engineer lead-design entity.
E. ASHRAE: American Society of Heating, Refrigerating, and Air Conditioning Engineers.

F. Automatic Temperature Controls Contractor (ATC): Contractor responsible for providing the Building
Automation System and automatic temperature controls specified in fill in for specific project.

G. Basis of Design (BOD) Document: The Basis of Design document shall respond to, and be consistent
with, the performance criteria specified in the Owner Project Requirements (OPR). The BOD illustrates
the means by which OPR criteria are to be achieved, documenting the assumptions and parameters used
in the design, and documenting the primary thought processes or decisions made that resulted in the
selected alternatives.

H. Building Automation System (BAS): The computer-based control or automation system. May also be
referred to as the FMS.

l. ComIT: Commissioning Information Tool, as software tool used for collaborative commissioning
information management.

J. Commissioning (Commissioning): The process of ensuring that all building systems perform interactively
according to the design intent, the systems are efficient and cost effective and meet the Owner’s
operational needs.

K. Commissioning Authority (CA): The Party retained by the Owner who will oversee the Commissioning
process, develop and stipulate many of the Commissioning requirements, manage the Commissioning
process, and ensure and validate that systems and equipment are designed, installed and tested to meet the
Owner’s requirements.

L. Commissioning Coordinator (CxC): This refers to the Individual within each of the various Parties that is
designated the POC for that Party relative to Commissioning activities.

M.  Commissioning Portal: This is an internet hub for the collaboration on Commissioning information. This
portal will act as a hub for posting electronic information.

N. Commissioning Specifications (‘Commissioning Specs’): Includes separate Commissioning specification
sections and Commissioning-related subsections of other specifications. All Contractor requirements
relating to Commissioning should be conveyed within the Commissioning Specs. Commissioning Specs
should be referenced but not duplicated within the Commissioning Plan (which is designed to govern
non-Contractor-related issues).

0. Commissioning Team (CxT): The group of Parties involved in the commissioning process for any given
system. The Commissioning Team will include a core group involved with all systems. This core group
will typically include the CA, the Owner’s Commissioning Coordinator (O/O-CxC)] and the CM’s
Commissioning Coordinator (CM-CxC). On any given system, the Commissioning Team will also
include the Commissioning Coordinator for the Contractor(s) responsible for the system or equipment.
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P. Contractor: As used herein, ‘Contractor’ is a general reference to the installing Party and can therefore
refer to the CM, subcontractors, or vendors as inferred by its usage.

Q. Construction Manager (CM): The party acting as the primary coordinator of all the major subcontractors
(MC, EC, TAB, ATC, etc as applicable).

R. Construction Phase: Phase of the project during which the facility is constructed and/or systems and
equipment are installed and started. Contractor and subcontractors complete the installation, complete
start-up documentation, submit O&M information, establish trends, and perform any other applicable
requirements to get systems started. Contractor and Vendors my also conduct equipment specific
training. The Construction Phase will generally end upon completed start-up and TAB of systems and
equipment.

S. Contract Documents: The documents governing the responsibilities and relationships between Parties
involved in the design and construction of this project including (but not necessarily limited to):

Agreements/Contracts;

Construction Plans and Drawings;
Specifications;

Addenda;

Change Orders;

Commissioning Plan for reference only

oupwdRE

T. Construction Documents: Refers generally to the Contract Documents that dictate the details of the
installation (all but item 1. above).

u. Deficiency: A condition in the installation or function of a component, piece of equipment or system that
is not in compliance with the Contract Documents (that is, does not perform properly or is not complying
with the

V. Electrical Contractor (EC): Contractor generally responsible for Div. 26 work

W.  Facility Management System (FMS): Alternate reference to the computer based control or automation
system. May also be referred to as automatic temperature control (ATC) system, direct digital control
(DDC) system, building automation system (BAS), building management system (BMS), building
management and control system (BMCS), digital control system (DCS), Energy Management System
(EMS), Energy Management and Control System (EMCS) or System Control And Data Acquisition
(SCADA) System.

X. Facility Manual: The Facility Manual is the final deliverable from the Commissioning process, and
provides the information needed to understand, operate, and maintain the facility and its systems. It
should be the repository of all updates and corrections as they occur (even through occupancy). The
Facility Manual expands the scope of standard O&M documentation to incorporate additional
information developed through the commissioning process. This is also often called a ‘Systems Manual’
throughout ASHRAE and LEED Commissioning references.

Y. Factory Authorized Representative: An individual fully trained on the equipment and certified by the
manufacturer to perform the respective task.

Z. Factory Testing: Testing of equipment off-site at the manufacturer’s facility. May be witnessed by
members of the project team.
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AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

JJ.

KK.

LL.

MM.

NN.

00.

Field Testing by Factory Authorized Representative: On site testing of equipment conducted by a factory
authorized representative.

Fire Alarm Contractor (FAC): Contractor generally responsible for the fire alarm system installation.

Fire Suppression Contractor (FSC): Contractor generally responsible for the installation of the fire
suppression system (sprinkler, standpipe, and fire pump) as specified in Div 21.

Formal Hand Off Meeting: This is a quality control exercise in which all contractors responsible for
completing the installation and start up of a system or equipment, along with the CA, Owner and CM,
meet to validate that the system or equipment is completed per the contract documents and ready for
functional testing, and that all the start up, verification, nameplate data, prefunctional checklists and
testing documentation is complete and accurate to a functional state of completion. CM shall organize
and lead the process in all cases.

Functional Acceptance: A milestone that marks the completion of the Acceptance Phase and successful
completion of the FPTs by the CA.

Functional Performance Testing (FPT): The detailed and thorough testing of the building systems and the
components and equipment making up those systems. References made to FPT throughout the
documents are generally inclusive of ISFPT unless specifically indicated otherwise.

General Contractor (GC): delete if CM used instead
IAQ: Indoor Air Quality

Interactive System Functional Performance Testing (ISFPT): The detailed and thorough testing of the
interactions of various systems in the building. ISFPTs are considered a subset of the overall concept of
FPT and therefore references made to FPT generally will include ISFPTs unless specifically indicated
otherwise.

Manufacturer’s Representative: Either an individual in direct employ of the manufacturer of the
applicable system, or an individual who is certified by that manufacturer to perform the applicable work
for which the reference is made. This is synonymous with Factory Authorized Representative

Mechanical Contractor (MC): Contractor generally responsible for Division 23 work

O&M Documentation: When a full Facility Manual is not specified, this refers to Contractor-developed
documentation designed to address the needs of facilities personnel and customized for the context of the
specific facility and installation. The foundation of O&M Documentation is manufacturer’s literature
(including ‘O&M Manuals’, parts lists, troubleshooting guides, etc.) as well as Contractor-developed
instructions for start-up and shut-down, sequences, and other installation-specific information. O&M
Documentation content is a subset of the Facility Manual, so it is common for only one or the other to be
specified.

O&M Manuals: This term shall be reserved for referencing manufacturer-published O&M documents,
which generally has no information specific to the specific facility. Specifications should strive for this
information to be submitted in electronic form whenever possible.

Opposite Season: The season opposite that when the majority of the testing occurs.

Owner/Operator (O/O): This is a combined reference to the both the Owner and the operators of the
facility
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PP.

QQ.

RR.

SS.

TT.

uu.

VV.

WW.

XX.

YY.

Z7.

AAA.

BBB.

CCC.

Party: Entity legally responsible for portion of work.
Point of Contact (POC): General reference to the key individual within each Party.

Pre-Test: Preliminary testing accomplished to verify system functionality prior to placing the
system/equipment into preliminary service.

Project Phases: Phases of the project include the Construction Phase, Acceptance Phase, and Warranty
Phase

Project Officer (PO): Individual or entity directly employed by the Owner who is in charge of the design
and construction coordination for the project.

RFI: Request for Information

Scheduled Outage: A period of time, scheduled by Owner, in which the system is out-of-service or not to
be used by occupants.

Start-Up: Refers to the quality control process whereby the Contractor verifies the proper installation of a
device or piece of equipment, executes the manufacturer's starting procedures, completes the Start-Up
Checklist, energizes the device, verifies that it is in proper working order and ready for dynamic testing,
and completes the Start-Up Tests.

Start-Up Checklist Item: A list of items to inspect to verify proper installation of equipment or systems
by the Contractor. Checklist items simply require a “Yes/No’ or ‘OK/Not’ response. These include
primarily static inspections and procedures to prepare the equipment or system for initial operation (e.g.,
belt tension checked, oil levels OK, labels affixed, gages in place, sensors calibrated, etc.). Start-Up
Checklist items are one component of the Start-Up Procedures (Start-Up Tests being the other).

Start-Up Procedures: Refers to the combination of Start-Up Checklists and Start-Up Tests. Start-Up
Procedures are typically performed by the Contractor with or without a formal Commissioning process.
The Contractor documents the start-up process by completing and submitting the Start-Up Procedures.
Start up procedures may be a combination of those prepared by the CA, those performed included in the
contractor’s quality assurance process, and those required by the manufacturer. Regardless of the context
of the checklist or format of the form used to documents it, the reference to Start Up Procedures includes
all of the stated procedures.

Start-Up Test: This is a test that may be involved with equipment start-up. It differs from a checklist item
in that it requires more than a binary (yes/no, OK, Not OK) response - an observation, measurement, or
sequence of events must be documented. Start-Up Tests are one component of the Start-Up Procedures
(Start-Up Checklists being the other).

Substantial Completion: As defined in the Owner-Contractor agreement. This milestone will coincide
with the Functional Acceptance of the systems. This milestone also coincides with the start of the
warranty period.

TAB: Can refer to the test, adjust, and balance process or the Testing, Adjusting, and Balancing
Contractor.

Testing Agency: An independent agency typically retained by the Contractor to perform specialized
testing of systems or equipment (most commonly electrical). The Testing Agency shall be qualified and
equipped to perform the testing and shall submit appropriate qualifications.
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1.7

DDD.

EEE.

FFF.

GGG.

Trending: Monitoring and recording a history of parameters typically using the building automation
system.

Vendor: Refers to the organization that sold a system or equipment to the subcontractor. This may be a
branch office of the manufacture or a value added reseller.

Warranty Period: the period defined by the construction documents where elements of the facility are
under contractual warranty

Warranty Phase: Includes the early occupancy of the building and can continue through the contractual
Warranty Period and at least into the opposite season from when the facility systems were initially tested
REFERENCE STANDARDS

ASHRAE Guideline 1-1996, "Guideline for Commissioning HVAC Systems"

ASHRAE Guideline 4-1993, “Preparation of operating and Maintenance Documentation for Building
Systems”

NEBB - Procedural Standards for Building Systems Commissioning

1. ASHRAE Standard 110 — Method for Testing Laboratory Fume Hoods
NSF 49 — Class 11 Biosafety Cabinetry

USGBC - LEED NC 3.0 Reference Package

SMACNA IAQ Guidelines for Occupied Buildings under Construction

DOCUMENTATION

Contractor shall provide to the Commissioning Authority the following per the procedures specified
herein and in other Sections of the specification:

1. Shop Drawings and Product Data: CA shall be provided shop drawings and submittal data for
systems and equipment that will be part of the Commissioning process. Some of these submittals
will be reviewed by the CA and others are only needed for record. CA will mark up the Submittal
Register to indicate what is required.

a. Submittals to be Reviewed: CM shall provide the CA one electronic copy of Shop
Drawings and Product Data concurrent with distribution to the A/E. Commissioning
Authority shall review and incorporate comments via the Design Engineer. CM shall then
copy CA with the reviewed submittal with A/E approval stamp.

b. Submittals for Record: CM shall provide to the CA the final electronic record copy of the
submittal.

2. Draft Start-Up Procedures: Contractor shall assist in development of Start-up Procedures for all
applicable equipment and systems along with the manufacturer’s application, installation and start-
up procedures. CA will initially provide to the Contractor generic Start-up Checklists, the content
of which must be reviewed by the Contractor and supplemented with manufacturer-specific

GENERAL COMMISSIONING Montgomery College Germantown Campus 019113 -8
REQUIREMENTS Bioscience Education Center — Phase 2 March 26, 2012

RFP 612-005



10.
11.
12.

13.

requirements and the Contractor’s own internal quality assurance procedures and checks. CA will
review draft and recommend approval.

Factory Test Reports: Contractor shall provide any factory testing documentation or certified test
reports required by the specifications. These shall be provided prior to Acceptance Phase.
Schedule Updates: Issue periodic updates to the construction schedule as specified. Provide
electronic copy of each update to the CA. Contractor shall use schedule to notify Commissioning
team of scheduled start-up and training activities.

Temporary Conditioning Plan; Contractor shall provide initial Temporary Conditioning Plan for
approval and then issue periodic updates to reflect actual conditions. At the completion of the
Temporary Conditioning, the final plan shall be submitted with completed maintenance records,
inspection and check logs, operating logs, etc.

Action Item Response: Respond to Action Items to which Commissioning team members assign
the Contractor responsibility.

Field Testing Agency Reports. Provide all documentation of work of independent testing agencies
required by the specification. These shall be provided prior to Acceptance Phase.

Completed Start-Up Procedures: Completed Start-Up Procedure documentation for all applicable
equipment and systems. Provide prior to the start of the Acceptance Phase. CA will review prior
to FPT.

Nameplate Data Documentation: Provide prior to the start of the Acceptance Phase.

Equipment Warrantees: Provide prior to the start of the Acceptance Phase.

Training Plan: Provide prior to the start of the Acceptance Phase.

Record Training Documentation: Provide at least 7 days prior to the start of the applicable
training session. The compiled and final record training documentation will be provided by the
CM within 14 days of the last training session provided under the construction contract (this will
typically be the site specific controls training). This will take the form of the Training Plan
supplemented with evaluations and actual dates and topics.

O&M Manual Content: Provide O&M Manual content per the requirements of this section, and
Division 1 requirements. Submit at least one month prior to the beginning of the Acceptance
Phase.

1.8 COMMISSIONING SEQUENCING AND SCHEDULING

A Refer to the sequencing illustration at the end of this Section for a conceptual graphical representation of
the precedents related to the Commissioning tasks. These precedents are generally to be applied per
system and/or per area. Where applicable, in order to expedite the close out of the facility, various
systems can be in various stages of the commissioning process. CA and Contractor shall cooperate to
schedule the Commissioning tasks to minimize the duration of the Commissioning activities.

B. The Commissioning will be categorized into Phases as indicated below and defined under the definitions
paragraph above. Note that per schedule, different systems and/or areas may be in different phases at any
given time given that the Commissioning and testing process will be integrated into the construction

process:
1. Construction Phase:
2. Acceptance Phase:
3. Warranty Phase:

C. CA will provide a more detailed precedent diagram in Gantt chart OR Excel format for direction of
Commissioning precedents and task duration.

D. Prior to submission of the baseline schedule, Scheduler will coordinate with the Commissioning
Authority to specifically include the detailed tasks involved in the commissioning (Commissioning)
process. Commissioning Authority will provide an initial “Precedent Diagram” that outlines the optimal
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commissioning process. Scheduler shall meet with the Commissioning Authority and the subcontractors
to synthesize the Precedent Diagram with the general construction process constraints and integrate the
agreed upon process into the main construction schedule. Commissioning related tasks shall be coded as
such to facilitate generating a Commissioning fragnet that will be used during commissioning progress
meetings.

The Commissioning Precedent Schedule will outline generic Commissioning tasks with precedents or
prerequisites to each task. These tasks, which will be shown generically for typical systems, will apply to
many systems. Contractor shall incorporate the tasks into EACH SYSTEM. This will require a detailed
track for each system and as such the scheduler must schedule and code by system as well as area. The
Commissioning precedent diagram will also indicate system precedent requirements for start-up and
acceptance testing. Contractor shall collaborate with the CA to determine impacts of project phasing as
applicable. Examples of enumerated tasks include:

Preparation of draft Start-Up Procedures
Contractor preparation of Training Plan
Preparation of Facility Manual content

Testing Agency activities

Electrical Start Up by system and zone group
Mechanical Start Up by system and zone group
Controls Start Up by system and zone group
TAB by system and zone group

. Training Events

0.  Functional Testing by system and zone group
1. Occupant or Regulatory Agency testing or approval process

RBPBOoo~NoORrwdE

Contractor shall completely install, thoroughly inspect, start-up, test, adjust, and balance systems and
equipment. All activities shall be documented per specified procedures and progress tracked on the
construction schedule. Contractor shall notify A/E, Owner, and CA in writing that systems are complete
and ready for verification and functional performance testing. CM shall schedule and conduct Formal
Witnessed Start Ups of all systems and equipment in the Commissioning scope as specified below.

Contractor shall notify CA at least 14 days in advance of any tests, start-ups, or training. CA shall witness
selected tests and start-ups. Notification shall be accompanied by a schedule showing the coordinated
start date and task duration and all currently open precedent requirements.

Notification of utility or system outages affecting current mission shall require advance natification per
applicable Division 01 section.

Connections to or Interruptions of Existing Systems: Where the project entails connection to or
interruption of existing functional systems that are supporting the Owner’s mission, such connection
activities must be shown as a milestone on the project schedule. Generally these connections will require
extensive coordination and a long period of pre-notification as defined in Division 01. Owner will not
accept these connections unless the connection or outage is shown as a milestone 3 months prior to the
event. The schedule will not be required to pinpoint the day and time 3 months in advance, however, it
shall have been accurate to +- 2 weeks. The actual notification of the exact day and time shall be
processed per applicable Division 01 section.

FORMAL HAND-OFF MEETINGS
CM shall schedule and conduct Formal Hand—-Off Meetings (FHOM) - of all systems and equipment.

This is a Contractor Quality Control exercise to validate that the systems and equipment are ready for
Functional Performance Testing and complete to the point represented on the start-up and prefunctional
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checklists. It is not intended to be a test although spot checking and validation may occur. The FHOM is
not the act of starting up systems, it is the QC validation that the systems have been started to a high
standard of care, the systems are complete and ready sufficiently for the functional test, and the start up
and functional test is accurate. The FHOM should involve the responsible subcontractors and vendors,
and their contractually superior entities up to the CM.

B. Notification shall be given of all FHOMSs via an Action Item posted on the Portal at least two weeks in
advance of the activity. CA and Owner shall be notified and may witness these however the primary
responsibility of confirmation of the represented state of the equipment lies with the CM.

1.10 ELECTRONIC RECORD SUBMITTALS

A Within 14 calendar days after receipt of approval from Owner and the Architect on any submittal, for
equipment that is scheduled to commissioned, Contractor shall submit a final electronic version of the
submittal for Owner’s future asset management. These will also be incorporated into the Final electronic
O&Ms provided by the Contractors.

B. Final electronic submittals shall:

1. Be originally authored in electronic media and not scanned versions with hand mark ups unless
specifically approved otherwise.

2. Be provided in Portable Document Format (*.pdf) with selectable text and graphics that are
readable. Generally the documents shall be merged into one bookmarked document up to 500 mb.
Merged documents shall use hierarchical bookmarks to form a table of contents and provide
hyperlinks to the subject topic. For submittals larger than 500 mb, provide a summary document
in PDF or HTML format with relative hyperlinks to the associated document files within the same
directory or in directories subordinate to the summary document.

3. Include all final ratings, parameters, specifications, options, etc. In the case where the Architect
returns the submittal “Approved As Noted, Resubmission Not Required” and includes mark-ups or
comments that change the originally submitted ratings, parameters, specifications, options, etc.,
the Contractor shall correct the documents in the original electronic document prior to submitting
the final electronic documents.

4. Highlight the specific rating, parameter, specification, option, etc. when the original document
includes multiple alternatives. For instance when a range of performance parameters are given,
various sizes are shown, or various options are listed, the applicable item shall be indicated by
highlight, circle, pointer, etc.

5. Not necessarily include generalized direction from the Architect that does not related to ordering
and purchasing the equipment. For instance, notes like, coordinate with xxx for final motor
horsepower are not to be transferred to the electronic submittal. In that example only the final
coordinated sizes would be indicated.

C. Final Electronic Submittals shall be either posted to the project web site or provided on compact disc.

1.11 COORDINATION MANAGEMENT PROTOCOLS

A Coordination responsibilities and management protocols relative to Commissioning are initially defined
below but will be refined and documented in the Construction Phase Commissioning Kick Off meeting.
Contractor shall have input in the protocols and all parties will commit to process and scheduling
obligations. The CA will record and distribute.

1. Submittals and Shop Drawings: CM shall distribute these to the CA. CA shall edit the Systems
Matrix to communicate which submittals must be forwarded.
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10.

CA Review Comments on Shop Dwgs: Posted on the electronic forum and a copy sent directly to
the A/E and Owner PO by the CA. A/E to consider and incorporate at their discretion.
Deficiencies ldentified by the CA: When the CA identifies a deficiency, CA shall make a good
faith assessment of responsible parties. Those parties and the Cx Team shall be notified of the
perceived deficiency. This communication is FOR INFORMATION ONLY and is not a direction
of resolve the deficiency. Contractor may accept responsibility and resolve the deficiency
voluntarily. If contractor contests either the deficiency or responsibility for that deficiency,
Contractor shall respond to that deficiency indicating disagreement. If responsibility is not agreed
to via the Commissioning dialogue, CM shall issue a work directive or RFI via the normal
contractual channels to resolve the issue.

Requests for Meetings: In general request by the contractor for a meeting with the CA shall be
routed through Owner PO who will then determine the validity. Note that every attempt should be
made to deal with Commissioning issues at Commissioning Meetings.

Control Sequence Modifications: CA shall make every attempt to thoroughly review the
sequences during the submittal phase and address any issues prior to the submittal approval.
However, CA and the ATC may incorporate minor changes to the sequence during testing when it
is apparent that it improves the control of the equipment but does not fundamentally change the
sequence. The time required by the ATC for this type of modification is addressed in Section
230800. Any and all changes must be thoroughly documented in the record documents.
Scheduling Coordination — CA shall consult directly with the CM to incorporate the
Commissioning tasks in the project schedule. The process logic and integration shall ultimately be
a collaboration between CM, CA, and subcontractors. The effort will start with CA and CM
proposing initial logic. Then sub contractors will join the discussion and work out the final
details, (precedent logic and durations).

Notification of Completion Milestones — Contractor shall notify Owner at least two weeks prior to
an anticipated commissioning activity or commissioning milestone (such as ready for FPT). CM
CxC shall then coordinate the scheduling of the activity (as applicable) between all required
parties as applicable. Notification shall be posted using the Commissioning Portal Events Module
with an associated Action Item distributed to interested parties.

Action List: CA maintains a categorized Action List which tracks the Commissioning related
action items. All content of the Action List will be available to all parties who have credentials on
the portal. Any party with credentials may post an Action Item. Any party that is copied on an
email resulting from an Action Item posting may respond to it and contribute to the dialogue.

Start Up Checklist and Test Documents: CA will provide initial “generic” start up checklists to
the contractor. The contractor shall review these with respect to the manufacturer specific start up
procedures and provide comments for the CA to update and post final, vendor specific checklists.
The Contractor then performs the approved Start-Up procedures and enters the results on the
Project Portal. CxT subsequently spot checks the procedures and documentation. They are then
included in the Commissioning Record

Functional Performance Test Documents: Functional performance tests are prepared and
completed by the CA. They are developed during the construction phase generally after
completed submittals. CA forwards the FPT procedures to the CM to be subsequently distributed
by them to the subcontractors for review. Contractors approve the procedures. Throughout the
Commissioning process, CA maintains a current record of the testing procedures and keeps the
documentation up to date and accessible for all to access the current progress.

1.12 CONTRACTOR RESPONSIBILITIES
A Construction Phase: The following delineates the commissioning-related responsibilities of the
Contractor (and their subcontractors) during the Construction Phase.
1. Include Commissioning requirements in price and plan for work.
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10.

11.

12.

13.

14,

15.

16.

17.
18.
19.

20.
21.

Designate a Commissioning Coordinator (CxC) from each major subcontractor with activities
related to commissioning. These Commissioning Coordinators are to be the primary contacts for
Commissioning activities.

Attend Construction Phase Commissioning Kick Off Meeting. The Commissioning Coordinator
and Project Manager from each major subcontractor shall attend.

The Commissioning Coordinator shall attend all Commissioning progress meetings unless
otherwise agreed to by the CA.

Remedy any deficiencies identified throughout construction.

Review draft Start-Up Procedures and comment with respect to Vendor Specific start-up
requirements.

TAB shall submit sample balancing forms for approval prior to starting work.

Schedule and coordinate Commissioning efforts into the construction schedule. Incorporate the
precedent diagram provided by the CA into the construction schedule. Indicate at a minimum all
tasks enumerated on the precedent diagram for all systems.

Coordinate the work of subcontractors, vendors, manufacturers, and Testing Agencies provided
with the bid, and ensure that they are informed of and are adhering to the requirements of the
Commissioning process specified throughout the contract documents. Particular reference is made
to providing the required O&M Documentation; to submittal of training materials and
documentation of that training; to collaboration with the overall start-up and testing process; to
developing comprehensive integrated procedures for scheduling and task notification and
documenting them in a common format; and to electronic delivery requirements if applicable.
Develop and submit Temporary Conditioning Plan

Provide assistance to the CA in preparation of the specific Functional Performance Test (FPT)
procedures. Contractors, subcontractors and vendors shall review test procedures to ensure
feasibility, safety and equipment protection and provide necessary written alarm limits to be used
during the tests. Damage caused to equipment performed in accordance with the approved
procedures will be the responsibility of the Contractor.

Thoroughly complete and inspect installation of systems and equipment as detailed throughout
Contract Documents, as required by reference or industry standards, and as specifically indicated
elsewhere this section.

Start-up, test, adjust, and balance systems and equipment prior to verification and performance
testing by the Commissioning Authority. Start-up procedures shall be in accordance with Contract
Documents, reference or industry standards, and specifically individual Commissioning
specifications. Provide skilled technicians qualified to do the work required. Provide factory
trained/authorized technicians where required by the contract documents and stated in the
applicable technical section. Generally start up and testing shall proceed from device checkout, to
component checkout, to system checkout, to inter-system checkout.

Prepare spaces with adequate security for onsite contractors to store equipment. Provide secure
space with 120 volt AC power for the CA, TAB, and ATC to base their operations and store test
equipment, drawings, files, and the like.

Schedule for representative space mock ups as early as possible to facilitate determining standards
for close out

Record start-up and testing procedures on start-up forms or checklists and certify that the systems
and equipment have been started and or tested in accordance with the requirements specified
above. Each task or item shall be indicated with the party actually performing the task or
procedure.

Provide skilled technicians qualified to perform the work required.

Provide factory-trained and authorized technicians where required by the Contract Documents.
Record Start-up Procedures on start-up procedure forms on the Project Portal and certify that the
systems and equipment have been started and or tested in accordance with the requirements
specified above. Each task or item shall be indicated with the Party actually performing the task
or procedure.

Tag equipment that is started with the Individual’s name and date.

Demonstrate the operation of all systems as specified.
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22.

23.
24,
25.

Certify that systems have been installed and are operating per Contract Documents prior to
Functional Performance Testing.

Maintain an updated set of Record Documentation as required by the Contract Documents.

Copy the CA on indicated documentation.

Conduct and document Equipment and Systems Training events as required by this Section and
Section 01 7900, and by applicable sections of the Specifications pertaining to each piece of
equipment or system.

B. Acceptance Phase: The following delineates the commissioning-related responsibilities of the Contractor
(and their subcontractors) during the Acceptance Phase.

1.

arwmn

Assist CA in functional performance testing. Assistance will generally include the following:

a. Manipulate systems and equipment to facilitate testing (as dictated in Section 019114 ; in
most cases this will entail only an initial sample).

b. Provide any specialized instrumentation necessary for functional performance testing.
Instrumentation outside of that required to complete the work will not be required.

c. Manipulate BAS and other control systems to facilitate functional performance testing (as

dictated Section 019114, in most cases this will entail only an initial sample).

Correct any work not in accordance with Contract Documents.

Participate in Training Events relative to use of O&M information and the PM program.

Maintain record documentation, and update and resubmit it after Functional Completion.
Compensate CA for additional site time incurred due to incompleteness of systems or equipment
at time of Functional Performance Testing.

C. Warranty Phase: The following delineates the commissioning-related responsibilities of the Contractor
(and their subcontractors) during the Warranty Phase.

ocoupwdRE

Provide warranty service;

Conduct BAS Sequence Training

Respond to and document Warranty issues

Participate as required in the opposite season testing;

Correct any deficiencies identified throughout the Warranty Phase;

Update record documentation to reflect any changes made throughout the Warranty Phase and
resubmit final Record Drawings at the close of the Warranty period.

1.13 EQUIPMENT SUPPLIER/VENDOR RESPONSIBILITIES

A Construction Phase: The following delineates the commissioning-related responsibilities of the
Equipment Supplier (and their subcontractors) during the Construction Phase.

1. Provide shop drawings and product data in hard copy and electronic format.
2. Provide manufacturer’s application, installation and start-up instructions within 30 days of shop
drawing/product data approval.
3. Where factory-authorized start-up is specified, coordinate and participate in the specified
commissioning process and document start-up on the appropriate forms.
4. Review and approve Functional Test Procedures affecting supplied equipment.
5. Where training is to be provided by factory-authorized personnel, provide required Training Plan
information including course content for approval prior to conducting the training.
6. Conduct and document Equipment and Systems Training events as required by this Section and
Section 01 7900, and by applicable sections of the Specifications pertaining to each piece of
equipment or system.
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7. Provide spare parts and materials as required by Specifications.

8. Provide special tools as required by the Specifications.

9. Provide Facility Manual content as required and develop project-specific O&M content as
required by the Commissioning requirements.

10.  Provide all warranties.

Acceptance Phase: The following delineates the commissioning-related responsibilities of the Equipment
Supplier (and their subcontractors) during the Acceptance Phase.

1. Participate in any Functional Testing Procedures required.
2. Consult on issues identified relative to the supplied equipment.

Warranty Phase: The following delineates the commissioning-related responsibilities of the Equipment
Supplier (and their subcontractors) during the Warranty Phase.

1. Provide any warranty service required to the supplied equipment as applicable with the agreement
with the Contractor.

2. Maintain Facility Manual content relative to supplied equipment.

3. Provide technical support to the Owner’s facilities personnel.

COMMISSIONING KICK OFF/COORDINATION MEETING

CA shall schedule and conduct a Commissioning coordination meeting near the beginning of
construction. The following should be discussed at this meeting:

The Commissioning Documents

Requirements and Sequence of Commissioning
Responsibilities of the construction parties
Management protocols

Required submittals

Schedule

RN NS

START-UP PROCEDURES AND DOCUMENTATION

Purpose: The Commissioning process requires that the normal quality control processes involved with
preparing systems and equipment for operation are performed to a high standard of care and are
thoroughly documented. The required commissioning-related Start-Up Procedures involve nothing
additional than that which would be done for any good installation. These procedures shall be performed
to all installed systems and equipment and no sampling strategy is used for the start-up process. The
Commissioning process requires all Parties to collaborate to establish the optimal standard of care for
starting systems and equipment. After the procedures are established, the Contractor performs them and
documents them with the Start-up Procedures that are developed by the joint effort of the Contractor and
the CA.

Manual Creation of Start-up Procedures: Start-up Procedures (consisting of checklists and tests as above)
for each type of equipment and system shall be created by the CA and reviewed by the Contractors prior
to start-up. These may be supplemented with VVendor — specific start-up forms when approved by the CA.

‘Generic’ Start-Up Procedures: Refer to respective Cx specifications for generic Start-up Procedures for
a variety of mechanical and electrical systems. The content of these Start-Up Procedures shall provide
the minimally acceptable content. Prefunctional documentation will be created by the CA. Generic
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refers to the fact that the protocols may be created before the shop drawings are finalized. These
procedures and protocols will be those common across different manufacturers.

D. Content of Start-Up Procedures: Start-Up Procedures shall generally include the following for each item
of equipment or system (as applicable):

1. Project-specific designation, location and service

2. Indication of the Party performing and documenting the Start-Up Procedure

3. Clear explanation of the inspection, test, measurement, and outcome with a Pass/Fail indication
and a record of measure parameters

4. Include a checklist item indicating that all O&M instructions, Warranties, and Record Documents
have been completed and submitted

5. Include a Start-up Checklist item indicating that proper maintenance clearances have been
maintained

6. Include a Start-up Checklist item indicating that special tools and/or spare tools required for
normal operation and maintenance were turned over to the Owner

7. Include Start-up Checklist item indicating that all required dependent or prerequisite equipment

and systems were previously started successfully

E. Manufacturer’s Requirements: Start-up Procedures shall incorporate all manufacturer-specified
procedures. As applicable, include acceptance criteria specified therein. The manufacturer’s start-up and
checkout procedures shall be submitted to the CA along if they are to supplement the CA generated
forms.

F. Recording and Documentation of the Start Up: Manufacturer’s start up protocols shall be executed and
forms shall be completed by a qualified/authorized technician. These shall either be produced
electronically or shall be scanned and submitted electronically. Electronic documentation of
Manufacturer’s recommended start up shall be linked into the applicable test in ComIT.

G. Recording and Documentation of Prefunctional Checklists and Tests: Generally in concert with the start
up process, the ComlIT prefunctional tests and checklists shall be completed by a qualified technician.
The information contained in the checklists is the minimum amount of information that will be completed
in the database. Even if the information is contained in the manufacturer’s start up checklists, it shall be
entered for reference in the prefunctional documentation completed in ComIT. The completed
documentation shall be presented and reviewed at the Formal Witnessed Start Up

H. Related Sections and Contract Documents: Refer to the technical specifications and commissioning-
related Sections for additional information.

l. CA Review: CA shall review the draft Start-Up Procedures and request any additional information
required to meet the Commissioning criteria. CA will also review and spot-check procedures during
Functional Performance Testing.

J. Documentation Completion: The individual executing the startup must complete the start up and
prefunctional documentation for any given equipment and acknowledge acceptability with the indication
of who did the associated task. As approved by the CA, in some cases the subcontractor as opposed to
the manufacturer’s start up technician may complete the prefunctional information in ComIT. Whether
done on paper in the field or done directly into the computer, all data shall be entered into the project
database.

K. Sampling and Final Submission: All (100% of) systems are started and documented per the approved
procedures and NO sampling strategy is used. Completed Start-up and prefunctional checklists for all
pieces of equipment shall be submitted to Commissioning Authority prior to any associated functional
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performance testing. Any outstanding item shall be clearly indicated and an associated Action Item must
be entered to track resolution.

L. Owner Access: Contractor shall allow access by Owner representatives to inspect the equipment and
ensure its proper operation. Owner will be allowed to affix service tags to equipment to track the proper
maintenance.

1.16 FUNCTIONAL PERFORMANCE TESTING

A The objective of Functional Performance Testing is to demonstrate that each system is operating
according to the documented Design Intent Document and Contract Documents. Functional Performance
Testing facilitates bringing the systems from a state of Substantial Completion to full dynamic operation.
Additionally, during the testing process, areas of deficient performance are identified and corrected,
improving the operation and functioning of the systems.

B. The logistics and procedures involved in Functional Performance Testing are outlined below and in
Section 019114,

1.17 DEFICIENCIES IDENTIFIED DURING FUNCTIONAL TESTING

A Non-Conformance. Non-conformance deficiencies identified during Functional Performance Testing
shall be resolved as follows:

1. The CA will record the results of the functional test in the ComIT project database. All
deficiencies or non-conformance issues shall be noted as Action Items and reported to the Owner
and Contractors.

2. Corrections of identified minor deficiencies may be made during the tests at the discretion of the
CA. Insuch cases the deficiency and associated resolution will be documented in the database.

3. Every effort will be made by the CA to expedite the testing process and minimize unnecessary
delays, while not compromising the integrity of the procedures.

4. As tests progress and deficiencies are identified, the CA will discuss the issue with the executing
Contractor.

a. When there is no dispute on the deficiency and the Contractor accepts responsibility to
correct it:

1) The CA shall document the deficiency along with the Contractor’s response and
intentions, and they go on to another test or sequence. A copy/email of the
deficiency shall be generated and provided to the Contractor and CA. The
Contractor corrects the deficiency, completes the Action Item response
certifying that the issue is resolved and /or the equipment is ready to be retested,
and sends it back to the CA.

2) The CA reschedules the test and the test is repeated.

b. If there is a dispute about a deficiency, regarding whether it is a deficiency and/or who is
responsible:

1) The deficiency shall be documented as an Action Item with the Contractor’s
response and the CM will be notified. The CM will track this issue under the
construction contract dispute resolution provisions.

2) Final interpretive authority is with the A/E. Final acceptance authority is with
the Owner.
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3) The CA documents the resolution to the Action Item.

4) Once the interpretation and resolution have been decided, the appropriate party
corrects the deficiency, and responds to the Action Item indicating completion.
The CA reschedules the test and the test is repeated until satisfactory
performance is achieved. CA then closes the Action Item.

B. Cost of Retesting: The cost for the CA to retest a Start-up or Functional Performance Test shall be paid
by the Contractor responsible for the deficiency. Owner shall pay the CA directly and back charge the
responsible Contractor.

C. Failure Due to Manufacturer’s Defects. If 10% or three, whichever is greater, of identical pieces of
equipment fail to perform to the Contract Documents (mechanically or substantively) due to
manufacturing defect, all identical units may be considered unacceptable by the DM. (For the purposes
of defining ‘identical equipment’ for this Section, size or capacity alone does not constitute a difference.)
In case of failure due to manufacturer’s defects, the Contractor shall provide the Owner with the

following:

1. Manufacturer shall respond in writing as to the cause of the failure and proposed resolution.

2. Manufacturer shall implement their proposed resolution on a representative sample of the product.
3. The Owner will determine whether a replacement of all identical units or a repair is acceptable.

4. Upon acceptance, the manufacturer shall replace or repair all identical items at their expense and

shall extend the warranty accordingly (if the original equipment warranty had begun).
5. Manufacturer shall pay the costs of all retesting necessitated by the failure.

1.18 TRAINING EVENTS

A General: Adequate and thorough training of the Operators and the facilities staff is vital to effective
transition and early occupancy of the building. A key goal of the Commissioning Team is to ensure that
this is accomplished. Contractors, Subcontractors, and Manufacturers/Vendors as specified shall prepare
and conduct training sessions on the installed systems and equipment for which they are responsible. The
Contractor shall be responsible for insuring all training is performed in accordance with the Contract
Documents.

B. Training Plan Document

1. The Training Plan shall outline the Training Events as proposed by the Contractor, and shall be
approved by the CA. Training Plan shall summarize all equipment and systems-related training
events with topics to be covered and approximate training duration.

2. The Training Plan shall include at a minimum:

Topic and applicable specification section;
Scheduled date(s) for the Events(s);

Location and setting (classroom or field);
Lead instructor and instructors qualifications;
Co-instructors and their qualifications;
Training objective;

Event outline/agenda;

Detailed breakout of content to be presented;
Anticipated duration;

Required attendees for each session.

e SN
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1.19

1.20

3. Review: CM shall compile the individual training agendas of the subcontractors and vendors and
submit a comprehensive Training Plan to the CA, Architect and the Owner for review. Contractor
shall incorporate comments and requirements resulting from the review and resubmit the Training
Plan prior to conducting any training sessions.

Training Prerequisites: Training shall not be conducted until the subject system or equipment is operating
properly and after it has been successfully started per the commissioning requirements. If Contractor
wishes to schedule both Start-Up and Training on the same day/visit, Contractor shall allow enough time
to fully start-up and document start-up of the systems. If the systems are not fully functioning, training
will be canceled and rescheduled.

Record Training Documentation: The Contractor must document all training sessions. Beyond that
included in the Training Plan, documentation shall include the names of the attendees. Training shall
follow handouts that list at a minimum the key points in bullet-form presentation style, and presentation
handouts shall be provided even when training follows detailed written documentation. Training will not
be approved unless it contains accompanying written documentation.

Video Documentation: The Contractor must record all training sessions as noted in specifications.

O0&M MANUAL CONTENT AND ORGANIZATION

Preliminary submission of the draft O&M manual shall be made within 30 days of completion of the final
approved submittal, but prior to the Acceptance Phase of the project.

The format of the electronic O&M shall be as described above for the electronic record submittals.

Final submission of the O&Ms shall be as defined in applicable specification section.

TEMPORARY CONDITIONING

Contractor shall only use building permanent equipment to provide temporary conditioning on the
approval of the AE, Owner, and the CA. Approval for such will only be given upon acceptance of a
detailed plan provided by the individually involved subcontractors and compiled by the CM. The
temporary conditioning plan shall be a required element of the Construction IAQ Management Plan
required for the LEED Credit IEQ 3.1. The temporary conditioning plan shall consider/address the
following at a minimum

1. Indicate that the full start up protocol as required by the specification for final acceptance will be
performed for the temporary start up. Temporary conditioning plan shall include the start up
forms to be used which will be the same as those that will be used for final start up.

2. Contractor shall address how equipment will be maintained in good, clean condition. Specifically
address:

a. Temporary filtering of air: Air Filters used for construction shall be at least that specified
for final use. Contractor shall remove construction filters and replace with new filters at
substantial completion. Filters shall be maintained and replaced at the specified final
pressure drop. Contractor shall install a magnehelic for visual indication of pressure drop
as well as set up the loaded filter DP switch for monitoring on the BAS.

b. Temporary Filtering of Water and Condensate: Construction strainers shall be used while
circulating fluid during construction. Strainer shall be finer than specified for final
strainers.
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C. Sealing/Filtering of Open Ducts: Address that all open ducts shall be either sealed or
protected with filter media. Generally return or exhaust systems shall not be used during
construction unless otherwise approved.

d. Lubrication and Maintenance: Contractor shall maintain the systems and equipment in
accordance with the manufacturer’s instructions. Contractor shall coordinate lubricants
used with Owner’s operators. Frequency of lubrication and inspection shall be as
recommended by manufacturer’s literature. Applicable maintenance lubrication schedules
shall be included in the plan. Draft maintenance logs shall be submitted with plan and
completed as maintenance is performed.

e. Operation outside of Normal ranges: Systems and equipment shall not be operated outside
the range of specified conditions. Plan shall address how the contractor will ensure that
operation will not harm the equipment

f. Emergency Condition Identification and Response protocols: Plan shall address protocols
for responding to equipment malfunctions and or harmful operation. Automatic safeties
and remote enunciation shall be in place to protect people and property. Temporary
operation shall not be allowed until there is an automatic communication/enunciation
medium such as a phone connection or an internet connection. At a minimum, an alarm on
the equipment used for temporary service shall be automatically sent to the contractor’s 24
hour monitoring service and to the Owners’ help desk. The contractor shall respond to and
be responsible for securing conditions within the building. Owner shall assess the situation
and as necessary secure utilities feeding the building from isolation points outside of the
building.

3. Campus Utility Impact: The plan shall address the expected impact on the campus utilities
involved in the temporary conditioning equipment. Specifically address:

a. How the systems will be controlled to both ensure they are operating in range, and to avoid
energy waste or inefficient conditions.

b. Project the range of loads and flows to be imposed on the campus systems. For cooling,
indicated how you will ensure a temperature split of at least 8C.

c. For campus chilled water connections, the bridge connection and automatic control of the

bridge related sequences shall be installed, functional and tested.

4, Building Protection: Address how the system will be controlled to avoid humidity conditions that
will either promote mold growth or cause corrosion.
5. Equipment Reconditioning: Address with specific means and methods how the equipment used

for temporary conditioning will be re-conditioned to new condition. Belts, seals, bearings,
couplings, or other parts that wear more than 3% of their expected life shall be replaced.

6. Cleaning: Address how ducts, pipes, coils, converters, air handling equipment, terminal units, etc.
shall be cleaned at final turn over.
7. Operations Log: Contractor responsible for operating the equipment shall maintain a log of all

activities associated with operating and maintaining equipment. Log shall be submitted to Owner

on a frequency specified by them.

Operating System Alterations: Plan shall address specific protocol for doing work the systems

9. Any material, device, component, equipment, etc. that is assessed as damaged or as having a
substantially shortened life as a result of temporary conditioning operation shall be replaced by the
contractor at no cost to the contract.

10.  Segregation: Where only portions of a system are to be used, contractor shall specifically indicate
how the used portion will be isolated from the unused portion. Plan shall address how to ensure
that the reduced operation condition will be maintained within acceptable ranges, and/or how
capacity will be throttled to keep all operating parameters in recommended ranges.

®
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CONNECTION TO OR INTERRUPTION OF EXISTING SERVICES

Contractor shall exercise great care in the connection to or interruption of existing functional services
(utilities, systems, spaces, etc.) that support the Owner’s mission. This shall only be done with advance
notification, completion of Owner documentation to obtain approval, and final approval and supervision
by the Owner.

Refer to applicable Division 01 sections for logistics and requirements for connection to or interruption of
existing services

All events where an existing service will be connected to or interrupted shall be itemized as a milestone
or task in the construction Commissioning schedule. Owner will not approve the connection or
interruption unless the event has been forecasted for at least three months. The schedule will not serve as
the final notification but will support planning.

Final notification shall be per the Owner’s process with all forms and submissions complete and accurate.
Owner shall provide information on processes and applicable forms on request.

Depending on the service, Owner may dictate that the interruption be during non-working hours. In other
cases, Owner will require the interruption be during working hours so mission can be monitored.

Contractor shall summarize the potential impact and the maximum duration

Owner reserves the right to cancel the connection or interruption at any time if it circumstances
necessitate this. The Owner also reserves the right to constrain the extent of any interruption.

Connections to Hydronic Systems:

1.

Connections to existing Hydronic systems shall be done only on mutual written approval of both
parties to the connection. Owner and contractor shall review the fluid and piping condition and
any applicable treatment and/or water analyses of the other parties system and agree to the
connection.

Contractor shall work with the Owner to ensure the balance of the existing Hydronic system is not
affected to the extent that it will affect mission. Therefore the contractor shall attempt to plan
connections or interruptions for times when the impact will be the least.

Contractor shall record the balance of the existing system before and after the connection to
document the impact. Balancing adjustments of the combined system shall commence
immediately upon connection unless approved otherwise by the Owner.

Contractor shall work with the Owner to ensure any applicable pumps do not overload or become
dead headed.

Connections to Air Systems:

1.

Connections to existing Air systems shall be done only on mutual written approval of both parties
to the connection. Owner and contractor shall review the air quality, inlets and ductwork
condition and any applicable filtration of the other party’s system and agree to the connection.
Contractor shall work with the Owner to ensure the balance of the existing Air system is not
affected to the extent that it will affect mission. Therefore the contractor shall attempt to plan
connections or interruptions for times when the impact will be the least.

Contractor shall record the balance of the existing system before and after the connection to
document the impact. Balancing adjustments of the combined system shall commence
immediately upon connection unless approved otherwise by the Owner.

Contractor shall work with the Owner to ensure any applicable pumps do not overload or become
dead headed.

GENERAL COMMISSIONING Montgomery College Germantown Campus 019113 -21
REQUIREMENTS Bioscience Education Center — Phase 2 March 26, 2012

RFP 612-005



J.

1.22

A

Connections to Electrical Systems:

1.

Connections to existing Electrical systems shall be done only on mutual written approval of both
parties to the connection. Owner and contractor shall review breaker/fuse settings, short circuit
studies, load on system and condition of the electrical systems and equipment of the other party’s
system and agree to the connection.

Contractor shall work with the Owner to ensure the loading and coordination of settings is such
that the connection will not affect mission. Therefore the contractor shall attempt to plan
connections or interruptions for times when the impact will be the least. Contractor shall complete
and document all interrupter settings and transfer switch timing per the short circuit study and
design intent prior to the connection.

Contractor shall record the loads on the existing system before and after the connection to
document the impact. Interrupter adjustments on the combined system shall commence
immediately upon connection unless approved otherwise by the Owner.

Contractor shall work with the Owner to ensure any applicable distribution or generation
equipment do not overload.

PHASING PLAN

If contractor intends to start, run, or occupy portions of systems in phases, contractor shall submit a plan
for phasing in areas/portions of systems that will be connected subsequent to the initial portions.
Specifically address:

1.

Pipe and Duct Cleaning: indicate the configurations and protocols for isolating subsequent regions
and then protecting the preceding regions when the subsequent region is cleaned/flushed and
connected.

Pipe disinfection: Indicate the plan for disinfecting each region of potable water or medical gas
pipe that requires disinfection. Indicate how the preceding regions of the system will be protected
when connecting subsequent regions.

Piping Certification/Testing: Indicate the plan for certifying each region of pipe that requires
certification and or testing such as laboratory gases, medical gases, and RO/DI water (testing for
water quality). Indicate how the preceding regions of the system will be protected when
connecting subsequent regions. Indicate how you will verify that the certification/test results on
the previous systems have not been invalidated.

System Modifications: Indicate the protocols for making subsequent changes to the systems of
pipe and duct when the systems have already been cleaned, flushed, pressure tested, disinfected,
certified, etc..

PART 2 - PRODUCTS

2.1 INSTRUMENTATION
A General: All testing equipment shall be of sufficient quality and accuracy to test and/or measure system
performance with the tolerances specified. All equipment shall be calibrated according to the
manufacturer’s recommended intervals. Calibration tags shall be affixed or certificates readily available.
B. Standard Testing Instrumentation: Standard testing instrumentation normally used for performance
assessment and diagnosis will be provided by the CA. Refer to Cx specifications for a list of applicable
test equipment.
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2.2

2.3

2.4

Special Tools: Special equipment, tools and instruments (only available from a vendor, specific to a piece
of equipment) that are required for testing equipment in accordance with these Contract Documents shall
included in the base bid price to the Contractor and turned over to the Owner upon completion of the
project.

WEB-BASED COMMISSIONING PORTAL

General: The Commissioning Information Tool (ComlIT) is a Microsoft Access-based software program
integrated with a web based Portal. It allows multiple Parties to collaborate on commissioning
information management using the Internet to interact with the Portal via a browser. ComIT uses a
hierarchical object tree to represent building systems, components and devices. From this object tree you
can access associated information at and below the applicable level. All applicable elements of
information are associated with the object tree. ComIT facilitates either completing information directly
via the software or by printing forms to fill out in the field.

Participation: All general and major subcontractors shall participate in the use of ComIT to document the
Commissioning procedures. The use of the interface includes the electronic completion of all start-up
procedures and the response/interaction with the Action List dialogue.

Requirements for Use: All contractors participating in ComIT must have the following based on their
use:

1. Portal: This involves using the Portal via a browser. The Portal allows anyone with credentials to
view the Commissioning information. Only individuals associated with the responsible Party can
edit that information. This obviously requires establishing a connection to the internet.

COMIT TRAINING:

Included in the contract are two half-day training sessions given by Facility Dynamics (one scheduled
near the Commissioning Kickoff Meeting and one scheduled prior to the first equipment start-up).
Contractors shall send a representative to at least one training session. Each Contractor is entitled to two
hours phone technical support beyond training sessions. Any addition phone support for non-bug related
issues beyond this will be at cost.

TEST KITS FOR METERS AND GAGES

Test kits for meters and gages shall be provided to the Owner new and in good condition. Previously
used test kits will be unacceptable. Kits shall be submitted prior to the Acceptance Phase. Kits required
are specified in the individual technical specifications.

PART 3 - EXECUTION

3.1

START-UP STANDARD OF CARE

Procedures that establish a minimum Standard-of-Care for the start-up, check out and testing of
applicable equipment are specified in the individual technical specifications as well as the Cx
specifications. Contractor shall apply this Standard-of-Care and document per the Commissioning
requirements.
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3.2

3.3

3.4

FUNCTIONAL PERFORMANCE TEST EXECUTION

Functional Performance Testing procedures are specified in Section 019114. Contractor shall participate
in the development and approval of the testing procedures, as well as participate as required in the initial
sample of tests as indicated herein.

ACTION LIST

CA shall maintain an Action List tracking Action Items (required information, identified deficiencies,
work required, etc.) that relate to Commissioning. Each item shall be tracked with the initiator, the
parties responsible, due date, the date of closure, and a description of the resolution. Each item shall be
categorized for sorting and tracking and for documentation on applicable forms.

CA will disseminate this list as appropriate to keep all parties informed.

All parties indicated as responsible for an action item shall respond. Parties shall respond via the Web
Portal interface to ensure all of the dialogue is documented in the testing database.

The originator of an Action Item shall close it and record the resolution. Closing an Action Item amounts
to entering the date on which it was addressed.

SEQUENCING ILLUSTRATION

A simplified schematic diagram of the precedents involved in the Commissioning process is provided
below. The diagram is generally applicable on a system-by-system basis. Different systems or areas of
the building may be phased or sequenced such that different systems are at different points in the
Commissioning process. The diagram indicates tasks for the Contractor, the A/E and the CA. Tasks for
each are indicated vertically below their name. The individual tasks are as defined herein. Management
protocols are also covered herein.
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SECTION 019114 — FUNCTIONAL PERFORMANCE TESTING PROCEDURES

PART 1 - GENERAL

11

1.2

13

WORK INCLUDED

Functional Performance Testing of systems.
Documentation of FPTs

Acceptance criteria

Interactive System Functional Performance Testing (FPT) of systems.

SCOPE

This section describes the Functional Performance Testing (FPT) process, procedures, and requirements.
It is intended to illustrate (i) the Contractor’s requirements for assisting the Commissioning Authority
(CA) with the functional performance testing of systems, and (ii) to demonstrate the level at which
systems and equipment will be tested prior to being deemed ‘Acceptable’ to the Owner.

The CA will prepare itemized and detailed testing plans and procedures that:

1. Specify individual tests and procedures that meet the general requirements of the Cx Plan and
commissioning process;
2. Serve to document and record the testing procedures and the results of the tests.

The Contractor shall provide technical input to the CA as needed during the development of the final
project FPTs.

Example (referred herein to as ‘generic’) FPTs are provided as illustration to the Contractor of the level
of detail to which FPTs will be conducted.

RELATED WORK AND DOCUMENTS

Commissioning Plan: The Cx Plan is part of the Contract Documents and outlines many of
responsibilities, procedures and tasks throughout the Cx process. It encompasses the entire Cx process
including phases prior to construction and roles of all Parties. It also describes the Functional
Performance Tests that will be performed during the Acceptance Phase.

Section 019113 — General Commissioning Requirements: details the Cx requirements common across all
divisions

Section 019114 — Functional Performance Testing Procedures: Outlines the generic functional testing
procedures required.

Individual Specification Sections: Individual sections stipulate installation, start-up, warranty, O&M
documentation, and training requirements for the system or device specified in the Section.
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Section 110800 — Specialty Equipment Commissioning: Details the commissioning procedures specific to
Specialty Equipment (Div 11) work.

Section 140800 — Conveying Equipment Commissioning: Details the commissioning procedures specific
to Elevator (Div 14) work.

Section 210800 — Fire Suppression Systems Commissioning: Details the commissioning procedures
specific to Fire Suppression Systems (Div 21) work.

Section 220800 —Plumbing Systems Commissioning: Details the commissioning procedures specific to
Plumbing Systems (Div 22) work.

Section 230800 — HVAC Systems Commissioning: Details the commissioning procedures specific to
HVAC (Div 23) work.

Section 230995 — Building Automation Systems Commissioning: Details the commissioning procedures
specific to the Building Automation System.

Section 260800 — Electrical Systems Commissioning: Details the commissioning procedures specific to
Electrical (Div 26) work.

Section 270800 — Telecommunication Systems Commissioning: Details the commissioning procedures
specific to Telecommunication (Div 27) work.

Section 280810 — Security Systems Commissioning: Details the commissioning procedures specific to
Security Systems work.

Section 280820 — Fire Alarm Systems Commissioning: Details the commissioning procedures specific to
the Fire Alarm System work.

Section 330800 — Utility Systems Commissioning: Details the commissioning procedures specific to the
underground utilities work.

DEFINITIONS AND ABBREVIATIONS

Refer to Section 019113.

FUNCTIONAL PERFORMANCE TESTING

Objectives and Scope: Systems shall be tested to ensure proper operation through all modes of operation
including normal expected operation, maintenance operation as well as proper response to system and
component failures that are considered abnormal operation as indicated below.

1. Normal Operation: In general, each system shall be operated through all modes of operation
(seasonal, occupied, unoccupied, warm-up, cool-down, part- and full-load) where there is a
specified system response. Verifying each sequence in the sequences of operation is required.
These series of tests will demonstrate that the systems and equipment operate throughout typical
operation including normal adjusting, cleaning, media replacement, and maintenance.

2. Abnormal Operation: Test each system to simulate possible abnormal conditions and verify proper
responses to such modes and conditions as power failure, equipment and component failure, freeze
condition, deviation of operating parameters outside of normal, no flow, supporting utility failure,
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human error, etc.. This series shall demonstrate proper and safe response to the focus systems and
the other systems that it affects or integrates with. These tests shall also demonstrate proper
enunciation of abnormal conditions to quickly and effectively notify users and operators of such
condition. Specific modes required in this project are given in this section and any other sections
where test requirements are found.

B. Development of Test Procedures: CA shall develop specific test procedures and forms to verify and
document proper operation of each piece of equipment and system. Prior to execution, the CA shall
provide a copy of the test procedures to the Contractor who shall review the tests for feasibility, safety,
equipment and warranty protection, and scope. The CA will also submit the tests to the A/E for review.

1. Contractor shall review the FPTSs in detail.

2. The CA shall review Owner-contracted testing, factory testing, or required Owner acceptance tests
for which the CA is not responsible to oversee. Review shall include content, scope, and
documentation format, and shall determine what further testing or format changes may be
required. Redundancy of testing shall be minimized.

3. The purpose of any given specific FPT is to verify and document compliance with the stated
criteria of acceptance.

C. Scheduling: After Contractors notification that systems are ready for testing and submittal and review of
all the required submittals has occurred, CM shall schedule the testing. To the extent practical, tests shall
be scheduled to allow efficient and contiguous testing of inter-related systems and equipment.

D. Phasing: Non-interdependent segments of the project testing can be phased. Actual phasing of this
project will determine the systems which can be phase-tested. CA will coordinate the scheduling with the
CM and project Team.

E. Participation: CA will direct and conduct functional performance tests after Start-Up Procedure
documentation of systems and equipment has been reviewed and accepted. Conceptual procedures for
the functional performance testing are outlined elsewhere in this Section. CA will execute the FPTs
unless otherwise specified. Contractor shall assist with manipulation of the systems or equipment,
provision of supporting equipment or materials (lifts, ladders, specialty test equipment, safety
equipment), and on-the-spot remediation of minor identified deficiencies whenever possible. Contractor
support shall be at the direction of the CA as follows.

1. The Contractors have been allotted “FPT Support Hours” in Part 111 of this Specification Section.
This time includes only that for demonstration of the systems, at the direction of the CA, outside
of any other testing. Testing witnessed by the CA in the presence of other various Contractors or
vendors does not constitute time accrued against these hours. Similarly, start-ups, repairs,
warranty, training, vendor training, any directly referenced task hours in the specifications, etc. are
outside of these hours.

2. Time required by the Contractors to re-test failed systems, components, or integrated tests which
did not meet specification in the initial testing; responding to action items; or repairing/resolving
deficiencies do not count against the FPT Support Hours allotment.

3. The CA will request the Contractor support in a minimum of 4-hour increments. The Contractors
must supply a qualified technician or trade contractor, skilled in the respective area of systems
testing, to work with the CA. The hours used for FPT support will be tracked by the CM similar
to T&M hours, and each increment of work by each technician will be approved by the CA. If the
technician/trade contractor is unable to demonstrate the systems, no time for that person will be
counted for the FPT segment.

4, No Party involved with the project is prohibited from participation in or witnessing of any tests.
Any Contractor may elect to witness all tests on their systems even if their involvement is not
directly requested by the CA. In this instance, none of the time for that person will be counted as
FPT support from the pool of hours.
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5. The FPT Support Hours are an estimate of the hours needed by each trade contractor and should
be included in their base bid.

6. CA will endeavor to coordinate effectively with the individual Contractors throughout FPT and
minimize their required involvement.
7. Contractor assumes responsibility for damage to systems conducted in accordance with the

approved procedures.

F. Detailed Test Procedures and Contractor Review: CA will prepare detailed and itemized testing
procedures to define and document the FPT. These will be developed during the Construction Phase and
completed during the Acceptance Phase. The CA shall submit these procedures to the Contractor for
review. Contractor shall indicate all required limitations, safety procedures, maximum thresholds, and
any other parameters during the FPT development. Contract shall be responsible for any damage to the
equipment caused by functional performance testing done per the procedures and within the limitations of
the approved procedures.

G. Completeness: All systems must be completed and ready for FPT. All start up, factory authorized field
testing, independent testing agency tests, and TAB procedures must be complete and the control systems
must be tested and started for the respective system or component.

H. Test Documentation: CA will conduct tests, and/or witness tests as applicable. CA will record all test
results on the forms developed for the testing. CA will ‘Pass’ or “Fail’ the testing and record the date and
time of the test. Deficiencies shall clearly be indicated when the test is failed. When all related testing is
completed successfully, CA shall recommend acceptance of the system or component.

l. Deficiencies and Re-Testing: When deficiencies are identified during testing, depending on their extent
or magnitude, they can be corrected during the test and the testing can continue to successful completion.
More significant deficiencies will require failure of the test and re-testing. Deficiencies of this magnitude
will result in an Action Item on the Action List. The resolution of the deficiency will then subsequently
be tracked by the CA via the Action List. All tests shall be repeated until successful completion. Refer to
more specific provisions below.

J. Sampling: Some types of identical equipment (such as terminal devices) will be tested using a sampling
strategy. The sample percentage is indicated in the generic FPT provided elsewhere in this Section.

K. Max Failure Limit and Sample Percentages: A Maximum Failure Limit is indicated along with the
Sampling Percentages. The Max Failure Limit indicates the maximum percentage of the tested devices
that may have any test that fails before an entirely new sample must be tested. This is based on the
concept that if many failures occur, it is a result of inadequate start-up by the Contractor. When the
maximum number of failures is reached, testing on that sample will be terminated and re-testing will be

scheduled.
1. If no Max Failure Limit is indicated, all tested samples must pass (Max Failure Limit 0%).
2. Where sample tests involve multiple systems (i.e., checking strainers on different hydronic

systems) the Maximum Failure Limit will apply per system.

3. The responsible Contractors shall pay the CA cost of that sample test, and redo the start-up/TAB
for the applicable devices/systems.

4, All work necessitated by sample failures shall be at no cost to the Owner.

L. Opposite Season Testing: Testing procedures shall be repeated and/or conducted as necessary during
appropriate seasons. Opposite Season testing will be required where scheduling prohibits thorough testing
in all modes of operation. Air handler and central heating system testing for heating-related modes of
operation and control loops shall be tested during outside air temperatures below 35°F.
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1.6

Approval: The CA passes each test and subsequently recommends approval to Owner or CM who
reviews and approves the FPT.

COORDINATION BETWEEN TESTING PARTIES

Factory Start-Ups: For many systems and equipment, Factory Start-Ups are specified. These Factory
Start-Ups will be reviewed and checked during functional performance testing. All costs associated with
the Factory Start-Ups are included with the bid unless otherwise noted. In general, Contractor shall make
notification of when Factory Start-Ups are occurring and coordinate these with witnessing Parties. The
CA and CxT members may witness Factory Start-Ups at their discretion. Aspects of functional
performance testing accomplished during the Factory Start-Ups may be accomplished and approved by
the CA if they meet the intent of the FPT.

Independent Testing Agencies: For systems where Independent Testing Agencies are specified, the cost
of this testing is included with the bid unless otherwise noted. Much of the testing performed by these
independent agencies will cover aspects required in the Start-Up Procedures and functional performance
tests.

1. Contractor and testing agencies shall coordinate with the CA so that the CA can witness the
testing and approve the applicable aspects of the FPTs.
2. The CA may in some cases independently spot-check work of the testing agencies if the tests were

not witnessed. However, it is not the intent for the CA to re-accomplish testing by others that is
specified in the construction specifications. For instance, much of the testing requirements for the
electrical systems will be performed by the independent electrical testing agency provided under
the bid. The CA shall witness the indicated sample of the testing and record the results in the
record of functional performance tests.

3. Contractor is responsible for coordinating the efforts of testing agency with that of the Cx process.
Documentation shall be contiguous and seamless and duplication should be avoided. Testing
agencies shall complete the documentation of the Cx process as required.

Specialized Testing by Contractor: Where specialized testing is specified in the technical specifications,
Contractor, subcontractor, vendor, or factory representative as applicable shall conduct the specified
testing and provide all specialized instrumentation and equipment. CA and other CXxT members may
witness tests at their discretion. The CA may in some cases independently spot-check the results of the
tests if the tests were not witnessed. However, it is not the intent for the CA to re-accomplish testing that
is specified in the construction specifications. All specialized testing procedures shall be integrated with
the Cx process and all documentation shall be coordinated and integrated with the documentation of the
Cx process. Examples of specialized testing include:

1. Generator load testing (not building power outage functional testing which will be administered by
CA)

Acceptance testing of the Fire Alarm System
Water purity tests on a RO/DI system
Laboratory Gas Cross Connection testing
Uninterruptible Power Supply

Medical Air and Gas Certification

Fume Hood Acceptance Testing

Electrical System Testing per NETA

Room Leakage Testing

0.  Chemical Shower System

PBOo~NoO AWM
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1.7 FPT ACCEPTANCE CRITERIA

A The Acceptance Criteria shall be as follows unless more specifically indicated within individual tests.
CA may exercise professional judgment to relax requirements and pass tests and recommend approval
when appropriate.

1. Capacity and/or equipment performance will generally be as specified +5%.

2. Efficiency where specifically indicated in the documents will be £5%. When inferred from
manufacturer’s catalogue data, criteria will be £10%.

3. Balancing-related criteria will be £5% for water and £10% for air.

4, Accuracy/repeatability on sensing devices will be as specified for the device. CA and TAB will
use calibrated gages for independent validation and use judgment in passing or failing the devices.
In many cases, the coordination of multiple related sensors is more important than absolute
accuracy.

5. Loop response and setpoint deviation criteria will be as specified in BAS Cx specification.

6. HVAC sequence-related criteria will be as explicitly specified in the documents and as interpreted
by the CA. Code required sequencing shall be per the applicable code.

7. System sequences shall be as required by the approved shop drawings.

8. Motor Phase Imbalance: Shall be no more than 2% (Amps and Volts).

9. Noise Levels:

a. Occupied spaces: As indicated in the Basis of Design document. Otherwise, noise level
shall be as recommended in the most current version of the ASHRAE Handbooks for the
applicable occupancy.

b. Max 77dBa at 3’ from a UPS.

c. Max 65dBa at 7° from an Engine Generator Set.

d. At limits of the enterprise or facility: As required by current local ordinances.

10.  Indoor Environmental Parameters (T, RH): Shall be as indicated in the Basis of Design document.
Otherwise, as recommended in the most current version of the ASHRAE Handbooks for the
applicable occupancy.

a. General Occupied Rooms: Setpoints from 70-75°F +- 3°F and 45% RH +- 15% RH

b. Data Center Computer Rooms: Setpoints from 69-73°F +- 2°F and 50% RH +- 5% RH

c. Laboratories Rooms: Setpoints from 70-75°F +- 2°F and 45% RH +- 10% RH

11.  Air Pressurization: As indicated in the Basis of Desigh document; otherwise, as indicated in the
most current version of the ASHRAE Handbooks for the applicable occupancy. Smoke/shaft
pressurization shall be as required by NFPA to maintain maximum door opening forces and to
restrict the passage of smoke.

12.  Indoor Lighting Levels: As indicated in the Basis of Design document. Otherwise, as
recommended in the most current version of the IES Handbooks for the applicable occupancy.

13.  Electrical Systems: Shall be in accordance with manufacturer's recommendations of individual
components and devices, NFPA 70B and International Electrical Testing Association (NETA)
testing specifications NETA ATS-Latest Version.

14.  Inter-system interfaces and coordination: as specified and generally to ensure safe, reliable, and
robust operation.

15.  Biosafety Cabinets: With fans off and sash at normal position:

a. Average Face Velocity 100 fpm +- 10 c¢fm

b. Max Face Velocity Deviation: 15%

16.  Fume Hood Response: As defined in the modified ASHRAE procedure. This includes:
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a. Face Velocity: 100 fpmz5%

b. Time to Steady State upon a sash movement (no excursion beyond +10% of steady state) :
<2 sec

c. Rate of Response to a sash movement: <0.5 sec.

d. Overshoot (peak max and min deviation from steady state in percent of steady state) :
<15%

PART 2 - PRODUCTS

2.1

INSTRUMENTATION

General: All testing equipment shall be of sufficient quality and accuracy to test and/or measure system
performance with the tolerances specified. All equipment shall be calibrated according to the
manufacturer’s recommended intervals. Calibration tags shall be affixed or certificates readily available.
Supplier of instrumentation shall submit the calibration certificates along with the start up documentation.

Standard Testing Instrumentation: Standard instrumentation normally used for performance assessment
and diagnosis will be provided by the CA for tests being conducted by CA. All other instrumentation
shall be provided by the Contractor. The instrumentation to be provided by the CA includes:

Electronic Manometer (for Air and Flow Hood)
Electronic Manometer (for Water)

Temperature Instruments and Gages

Humidity Instrument and Gage

CO2 Instrument

Sound Meter

Light Level Meter

Electronic Multimeter

9. Power Analyzer (including power factor and THD)
10.  Receptacle Tester

11.  Tachometer

12.  Belt Tensioner

13.  Ultrasonic Flow Meter

14.  Vibration meter capable of measuring acceleration peak to peak

Nk~ wWNE

Special Tools: Special equipment, tools and instruments (only available from vendor, specific to a piece
of equipment) required for testing equipment, according to these Contract Documents shall be included in
the base bid price to the Contractor and provided to the Owner.

PART 3 - FUNCTIONAL PERFORMANCE TESTS (SYSTEMS AND EQUIPMENT RELATED)

3.1

A

PREREQUISITES

All equipment, components, and devices applicable to the FPT must be started and the Start-Up must be
documented and passed. This includes completion of Start-Up Procedures, pressure testing of equipment,
duct, piping; flushing/cleaning of applicable systems; completed labeling and identification; completed
insulation of applicable systems; and all other requirements for placing system into dynamic operation.
The completed, successful, start-up of the systems must be evidenced by the associated checks, tests, and
vendor forms filled out and uploaded to the Cx Portal.
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3.2

3.3

Unless specifically agreed to by the Owner and CA, all support systems shall be complete prior to FPT.
For instance, an air handler will require that:

1. The electrical system serving it is completed and tested;

2. The hydronic systems serving it have been pressure tested, flushed, and functional performance
tested;

3. Balancing has been accomplished on the air and water sides;

4, The control systems have been started and calibrated.

The CA shall determine the optimal sequence of testing.

FUNCTIONAL TESTING PROCESS

Functional Testing on any given system shall generally begin with testing device level elements; progress
to component level; to system level, to inter-system level to building level.

Functional Testing of systems shall generally proceed from the utilities to the central systems, to the
distribution systems, to the zone terminal units and services. CA shall plan this process and communicate
it through a precedent diagram (in Gantt and Pert or Excel format). Construction Manager shall reflect
that process in the Construction Schedule. Subcontractors shall perform work in accordance with the
schedule.

COMMON ELEMENTS FOR ALL SYSTEMS

Required submittal documentation shall be present and located convenient to testing area. Validate that
all required documentation has been submitted and is per the contract requirements.

Contractor shall provide the completed Start-Up Procedures at the time of testing. CA shall review the
Start-Up Procedure documentation and spot-check at the beginning of FPT.

Contractor shall demonstrate that access is sufficient to perform required maintenance.

BAS trends shall have been established as required in the documents. These shall generally be reviewed
prior to or during FPT.

All dynamic systems powered by electricity shall be tested to simulate a power outage to ensure proper
sequencing. Those on emergency power or uninterruptible power shall be tested on all sources.

Capacities and adjusted/balanced conditions as applicable shall be subject to check.

Sequencing Verification: All modes of operation and actions shall be verified for equipment/system
samples

System and equipment configurations shall be compared against the contract documents.
Verify functions (such as heating and cooling) are coordinated and do not overlap or “fight’.
All adjusted, balanced, controlled systems shall be assessed to determine the optimal setting for the

system as applicable. The optimal settings should be determined to establish reliable, efficient, safe and
stable operation.
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K. BAS or Local Panel Dynamic Graphics: The graphic displays for all components, systems, and areas
required to be represented by a graphic shall be checked for adequacy and accuracy. Furthermore, when
setpoints or other parameters are required to be adjustable, CA shall verify that they can be adjusted
directly from the graphic screen.

L. Emergency power tests for mechanical systems will be conducted in concert with the testing of the
emergency power systems. Mechanical contractor shall be available for the power outage test to test
mechanical systems under a power outage. This is in addition to the requirements specified for the
mechanical system.

M.  Where system and zones are designed for various modes of operations and are indicated as such in the
Systems Guide, test representative systems in all modes of operation. This includes:

1. Seasonal Modes

2. Sequencing Modes

3. Emergency Modes

4. Potential configurations of containment zones
3.4 CONTRACTOR PARTICIPATION HOURS

A The Trade Contractors shall include an allowance for FPT support of the demonstration of the systems, at
the request of the CA. The FPT Support Hours to be included, as part of the base bid by Trade, are as

follows:

1. Construction Manager FPT Support - 8 hours
2. Fire Protection (FPC) FPT Support — 8 hours
3. Mechanical (MC: HVAC and Plumbing) FPT Support — 32 hours
4. Building Automation System (ATC) FPT Support — 48 hours
5. Electrical (EC) FPT Support — 48 hours
6. Telecom (Tele) FPT Support — 16 hours
7. Security (Sec) FPT Support — 24 hours
8. Fire Alarm (FAC) FPT Support — 16 hours
9. Testing and Balance (TAB) FPT Support — 40 hours
10.  Vendors FPT Support — (Asreq’d)

PART 4 - INTERACTIVE SYSTEM FUNCTIONAL PERFORMANCE TESTS

4.1 PREREQUISITES

A Functional Performance Testing for all individual systems, equipment, components, and devices
applicable to the Interactive System Functional Performance Tests (ISFPT) must be have successfully
passed system level functional testing and all FPTs must be documented.

B. Minor punchlist items may be outstanding provided they do not affect functionality and provided that all
punch list items or incomplete work have been documented by the Contractor at the time they notify the
CXT that they are ready for ISFPT. If a punch item causes the failure of any aspect of the ISFPT, that
contractor will be responsible for the cost of retesting.
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4.2

Generally all component, equipment, and systems training shall be completed. Exceptions to this include
BAS Final Sequence Training, Commissioned System Training, and occupant training on use of
specialized equipment, and as otherwise approved by Owner and CA.

The CA shall work with the CM determine the optimal sequence of testing. ISFPTs shall be itemized and
specifically indicated in the construction schedule.

Owner-furnished FF&E may be used in ISFPTs in some cases. Coordinate with the Owner to obtain and
connect this equipment. Examples include:

1. Fume Hoods

2. Spot Hoods and Snorkel Exhausts

3. Bio-indicators for decontamination tests
ISFPT PROCESS

ISFPT will generally be done at the inter-system level to building level.

ISFPT will generally require extensive coordination to avoid simulating various interactions and affects
multiple times for each system. Generally the ISFPT will begin with a meeting to coordinate
responsibilities and sequence.

CA shall work with the CM to plan the overall ISFPT progression and communicate it through a
precedent diagram (in Gantt and Pert format). CM shall reflect that process in the Construction Schedule.
Subcontractors shall perform work in accordance with the schedule.

ISFPTs will affect, or be an element of, most system functional tests. Results of these tests will be
recorded in the context of the individual system tests although the testing will generally be done on many
of the systems at the same time. CA shall record the overall results of the ISFPT; however the details
will be recorded in the context of the applicable systems, equipment, or zones.

Communications are critical during ISFPTs. CM shall provide radios with sufficient range to cover the
building and or place personnel to relay communications when necessary.

Participation: Unless noted otherwise, ISFPTs will require participation of all indicated parties for the
entire test. ISFPTs will not be done on a sampling basis. While sampling of individual systems might be
part of the ISFPT, the ISFPT itself will not be considered a sample.

Remediation of Deficiencies: Minor deficiencies may be remedied during the FPT only with the consent
of the CA who will poll all parties involved. Given the extent of coordination required with the ISFPT,
reasonable efforts will be made to fully complete and pass the test on the scheduled date.

Failures: The parties responsible for failures of ISFPTs will be responsible for the cost of any necessary
retesting as provided for under Section 019113.

Monitoring and Trending: For almost all of the ISFPTs, monitoring of various systems must be in place
and trends shall be set up to archive conditions throughout the test. In many cases, analysis of the trends
will be the basis of assessing success. As the ISFPTs will be performed towards the end of the
Acceptance Phase, contractor shall ensure all trending shall be in place as required by the applicable
system functional performance tests throughout the entire Acceptance Phase.
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4.3 INTEGRATED SYSTEMS FOR TESTING
A Emergency Generator Test

B. Fire Alarm/ HVAC Integration Test

END OF SECTION 019114
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SECTION 020100 - SUBSURFACE EXPLORATION

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 work in
this section.

1.2 DESCRIPTION OF CONTENTS:

A. Existing Subsurface Conditions: A subsurface investigation has been conducted at
the project site to determine general subsurface conditions. A copy of the report is

included in this section.

1.3 RELATED WORK:

A. Division 31 Sections "Site Clearing" and “Earth Moving” for earthwork

requirements.

1.4 RESPONSIBILITY OF DATA:

A. The Owner and Architect are not responsible for interpretations or assumptions
made by the Contractor based on the subsurface exploration data furnished. The
data is made available for the Contractor’s convenience. Opinions expressed in the
report are the interpretation of the geotechnical engineer based on analysis and tests
conducted by his firm. Additional subsurface investigations may be made by the
Contractor at no increase to the contract sum. Obtain written authorization from
the Owner before proceeding with subsurface investigations.

B. Subsurface Materials: Boring logs indicate the general character of subsurface
materials encountered only at boring locations.

C. Groundwater: Groundwater levels for the project site are not known. Groundwater
fluctuations may occur with variations in precipitation, surface run-off and existing
utility leakage.

PART 2 - PRODUCTS: (Not Used)

PART 3 - EXECUTION: (Not Used)
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REPORT OF

SUBSURFACE EXPLORATION AND
GEOTECHNICAL ENGINEERING ANALYSIS

MONTGOMERY COLLEGE BIOSCIENCE CENTER
OBSERVATION DRIVE
GERMANTOWN, MARYLAND
FOR

THE LUKMIRE PARTNERSHIP

JULY 8, 2008
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miD-ATANTIC Geotechnical * Construction Materials * Environmental * Facilities

July 8, 2008

Mr. Greg Lukmire

The Lukmire Partnership
2700 South Quincy Street
Suite 300

Arlington, Virginia 22206

ECS Job No.: 13-3361

Reference: Report of Subsurface Exploration and Geotechnical Engmeering Analysis,
Montgomery College Bioscience Center, Observation Drive, Germantown, Maryland

Dear Mr. Lukmire:

As authorized by acceptance of our proposal dated March 27, 2008, ECS Mid-Atlantic, LL.C (ECS) has
completed the subsurface exploration and geotechnical engineering analysis for the Montgomery College
Bioscience Center. The site is located at the Montgomery College-Germantown Carnpus on Observation
Drive in Germantown, Maryland. Our report, including the resuits of our subsurface exploration
program, laboratory analysis, and geotechnical engineering analysis is enclosed with this letter, along
with a Site Location Diagram and a Boring Location Diagram.

The construction will consist of a multi-story building housing the Bioscience Education Center. We
understand that the building will be two above-grade levels and will also include a partial basement. The
proposed enfry level elevation is EL 573.5. Maximum column loads will be on the order of 400 to 600
kips and maximum wall loads will be on the order of 5 kips/foot.

The enclosed report provides commments on soil bearing pressures, foundation settlement estimates,
placement and compaction of new fills, drainage, comstruction, and other factors which may influence
construction at the site.

We appreciate this opportunity to be of service to The Lukmire Partnership on this project. If you have
any questions regarding the information and recommendations contained in the accompanying report, or
if we may be of further assistance to you in any way during planning or construction of this project,
please do not hesitate to contact us.

Respectfully,
ECS MID-ATLANTIC, LLC
Ar— Y -
\‘ ), s,

Gregory A. Ratkowskj Jeffrey A. McGregor, P ‘e‘ “e: 9".,’

Project Engineer Geotechnical Manager & 0 ( '%\46""
fa @ 3

Enclosures: (1) Report gl S 3

I'\Department 3 Geotechnica\GEOTECHNICAL\Projects\3300's\3361113-3361 Montgomery College Bioscience Center. a@% '-‘. 3 15 ::

5112 Pegasus Court, Suite S, Frederick, MD 21704 * (301) 668-4303 * FAX (301) 668-3519 * www M d'com
Aberdeen, MD - Baltimore, MD - Chantilly, VA - Charlotiesville, VA - Frederick, MD - Fredericksburg, VA - Hagerstown, MD* - Manassas, VA
Ocean City, MD* - Richmond, VA - Roanoke, VA - Virginia Beach, VA - Waldorf, MD - Williamsbusg, VA - Winchester, VA - York, PA
* testing services only
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Montgomery College Bioscience Center
ECS Job No. [3-3361

July 8, 2008

Paoge 1

PROJECT OVERVIEW

Project Location and Proposed Construction

The Bioscience Center will be part of the Montgomery College-Germantown Campus. The
project site is at the end of Observation Drive in Germantown, Maryland. A Site Location
Diagram, included in the Appendix of this report, shows the approximate location of this project.

The proposed construction will consist of a multi-story building housing the Bioscience
Education Center. The project site is currently occupied by an asphalt parking lot and woods.
The site sits to the south of the existing Sciences and Applied Studies building. We understand
that the building will be two levels and will also include a partial basement. Structural loading
information was provided by the structural engineer, ReStl Designers. The building will have
maximum column loads of approximately 600 kips and wall loads on the order of 5 kips per foot.
The proposed entry level finished floor elevation is EL 573.5. The proposed lower level
elevation is EL 559.5. Based on existing site grades as shown on the provided plan, fills of
approximately 1 to 8 feet and cuts on the order of 5 to 16 feet are expected to be pecessary to
reach proposed finished floor grades. We also understand that total and differential settlements
must be limited to ¥ and Y inches, respectively.

Scope of Work

The conclusions and recommendations contained in this report are based on our field subsurface
explorations, laboratory testing, and review of available geologic and/or geotechnical data. The
subsurface exploration program included a total of 15 soil borings, extended to a maximum depth
of 40 feet below the existing ground surface and one pavement core to evaluate existing
conditions along Observation Drive. Visual classifications and laboratory testing were then
performed on soil samples to classify the soils and to assist in determination of the properties of
the on-site soils. We also visited the site to conduct a site reconnaissance of current conditions.

The boring locations were selected and located in the field by personnel from A. Morton

Thomas. The Boring Location Diagram in the Appendix indicates the approximate physical
location of the borings performed at the site.

Purposes of Exploration

The purpose of our subsurface exploration was to explore current soil and groundwater
conditions at the site and to develop engineering recommendations to guide in the design and
construction of the proposed project. We accomplished these purposes by:

1. dnlling borings to explore the subsurface soil and groundwater conditions,

2. nstalling temporary standpipes to monitor long-term water levels,
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3. performing one pavement core to evaluate existing pavement conditions,

4. performing visual classification on the soil samples from the borings to evaluate
pertinent engineering properties, and

5. analyzing the field and classification test results to develop appropriate
engineering recommendations.

EXPL.ORATION PROCEDURES

The soil borings were performed using an all-terrain mounted anger drilling rig, (CME 550),
which utilized continvous flight, hollow stem augers to advance the boreholes. Drilling fluid was
not used in this process.

Representative soil samples were obtained by means of the split-spoon sampling procedure in
accordance with ASTM Specification D-1586. In this procedure, a 2-inch O.D., split-spoon
sampler is driven into the soil a distance of 18 inches by a 140-pound hammer falling 30 inches.
The number of blows required to drive the sampler through the last 12-inch interval is termed the
Standard Penetration Test (SPT) value, or N value, and is indicated for each sample on the boring
logs. This value can be used as a qualitative indication of the in-place relative density of
noncohesive soils. In a less reliable way, it also indicates the consistency of cohesive soils. This
indication is qualitative, since many factors can significantly affect the standard penetration
resistance value and prevent a direct correlation between drill crews, drill rigs, dnlling
procedures, and hammer-rod-sampler assemblies.

A field log of the soils encountered in the borings was maintained by the drill crew. After
recovery, each sample was removed from the sampler and visually classified. Representative
portions of each sample were then sealed and brought to our laboratory for further visual
examination.

Each soil sample was classified on the basis of texture and plasticity in accordance with the
Unified Soil Classification System. The group symbols for each soil type are indicated in
parentheses following the soil descriptions on the boring logs. A brief explanation of the Unified
System is included with this report. The various soil types were grouped into the major zones
noted on the boring logs. The stratification lines designating the interfaces between earth
materials on the boring logs and profiles are approximate; in situ the transitions may be gradual.

Laboratory Testing Program

Representative soil samples were selected and tested in our laboratory to check the field
classification and to determine pertinent engineering properties. The laboratory testing program
included visual sample classifications, moisture content tests, Atterberg Limits, washed sieve
gradation tests, and moisture-density relationships (proctor). All data obtained from the
laboratory tests are included on the respective boring logs on separate sheets in the Appendix.
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Each soil sample was classified on the basis of texture and plasticity in accordance with the

Unified Soil Classification System. The group symbols for each soil type are indicated in
parentheses following the soil descriptions on the boring logs. A brief explanation of the Unified
System is included with this report. The various soil types were grouped into the major zones
noted on the boring logs. The stratification lines designating the interfaces between earth
materials on the boring logs and profiles are approximate; in situ the transitions may be gradual.

EXPLORATION RESULTS

Current Site Conditions

The proposed building site is slightly sloped and partially occupied by an asphalt parking lot and
woods. The site generally slopes downward from west to east with elevations ranging from
approximately EL 575 to EL 525. Access to the site was obtained off of Observation Drive.

Regional Geolegy

The project site is located in the Piedmont Physiographic Province, an area underlain by ancient
igneous and metamorphic rock. The virgin soils encountered in this area are the residual product
of in-place chemical weathering of the parent rock presently underlying the site. The typical
residual soil profile consists of silty to clayey soils near the surface where solid weathening is
more advanced, underlain by more sandy silts and silty sands that generally become harder and
denser with depth to the top of parent bedrock. The boundary between soil and rock, termed
weathered or decomposed rock, is not sharply defined. This transitional zone can contain
boulders of more resistant rock as well as highly weathered materials. Materials labeled as
“Decomposed Rock” on the boring logs exhibit the reminant structure of the underlying parent
bedrock. Variable weatherning is not uncommon in this area and should be expected.

According to the Geologic Map of Maryland (1968), the project site appears to be under]ain by
western piedmont metasedimentary rock of the Marburg Schist Formation. The Marburg Schist
Formation is characterized as bluish-gray to silver-green, fine-grained, muscovite-chlorite-albite-
quartz-schist, intensely cleaved and closely folded, and contains interbedded quartzite.

Soil Conditions

Subsurface conditions within the project site were evaluated with 15 soil test borings drilled to
maximum depth of 40.0 feet below the existing ground surface. The approximate boring
locations are presented on the enclosed Boring Location Diagram.

Approximately 2 to 4 inches of topsoil was encountered at the ground surface at boring locations
B-2, B-4, B-6 through B-12, and P-3. Approximately 2 to 6 inches of gravel was encountered at
the ground surface at boring locations B-1, B-3, and B-5. Approximately 3 to 4 inches of asphalt
underlain by 4 inches of crushed stone base was encountered at the ground surface at boring
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locations P-1 and P-2. About 2.5 to 5 feet of existing fill material was encountered below the
surface cover at all boring locations except borings P-2 and P-3. The existing fill material
consisted of Sandy SILT (ML-FILL) with varying amounts of clay, gravel, rock fragments, and
root matter. The density of the fill material was generally loose to medium dense.

Natural soils were encountered below the fill layer, and consist primarily of Sandy SILT (ML)
with varying amounts of decomposed rock and rock fragments. The density of the natural soil
was generally firm to dense. Loose natural soils were encountered in some of the borings. The
color of the natural soils was generally brown and brownish gray to reddish brown and the
moisture contents of these materials were generally characterized as moist.

Below the natural soils very dense material with a blow count greater than 60 has been noted on
the boring logs as decomposed rock. Decomposed rock materials were encountered in all
borings except borings B-6, B-7, B-11, B-12, P-1, and P-3 between depths of about 3.5 feet to
33.5 feet below existing grades. These materials exhibit rock like qualities and depending on
various parameters may be extremely difficult to excavate, and may require rock excavation
methods for removal.

Auger refusal was encountered in borings B-1, B-2, B-3, B-6, B-9, and B-10 at depths ranging
from 9.0 feet to 36.5 feet below the existing ground surface. Auger refusal depth is assumed to
be the bedrock surface in the borings. More detailed descriptions of the soils encountered are
presented on the Boring Logs in the Appendix.

Groundwater Obseryations

In auger drilling operations, water is not introduced into the boreholes, and the groundwater
position can often be determined by observing water flowing into or out of the boreholes.
Furthermore, visual observation of the soil samples retrieved during the auger drilling
exploration can often be used in evaluating the groundwater conditions. Observations for
groundwater were made during sampling and upon completion of the drilling operations at each
boring location. Water was not encountered in the borings during drilling or upon completion.
Twenty-four hour water level readings taken from temporary standpipes installed in bonngs B-
10, B-20, and B-25 indicate that the borings were dry. Cave in depths ranged from 6.5 feet to
22.5 feet.

The highest groundwater observations are normally encountered in winter and early spring.
Variations in the location of the long-term water table may occur as a result of changes in
precipitation, evaporation, surface water runoff, and other factors not immediately apparent at the
time of exploration. Free water may also be encountered at the interface of fill soils and natural
soils, or at the interface of natural soils and decomposed rock or bedrock.
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Flooding

Based on “FEMA Flood Insurance Route Map 24031C0180D”, Montgomery County, Maryland,
the project site is classified as zone X. Zone X is defined as areas of 0.2% annual chance flood
with average depths of less than one foot or with drainage areas less than one square mile. The
project site was determined to be outside the 0.2% annual chance floodplain.

ANALYSIS AND ENGINEERING RECOMMENDATIONS

The recommendations presented in this report are based on the project information provided to
us, the results of the soil test borings, and our engineering analysis. Considering the results of
our field exploration, and based on our experience with similar projects, we believe that the
proposed building may be supported on multiple shallow foundation systems consisting of
traditional spread footings and spread footings supported on geopiers or stone columns, The
foundations should be founded on the firm to dense natural soils, very dense decomposed rock,
or on new compacted structural fill. The existing natural soils are considered suitable for the
support of slabs on grade, provided that the subgrade soils have been properly prepared, as
described in this report, and approved by the Geotechnical Engineer or their authomzed
representative.

Foundation Recommmendations

Based on the test borings, the soils anticipated at foundation subgrade levels are expected to
consist of natural firm to dense SILT (ML) or Sandy SILT (ML), or very dense decomposed rock.
New compacted structural fill is also expected in some areas. Based on the results of the
subsurface exploration, recommendations outlined in the "Earthwork Operations" section, and
our engineering analysis, the proposed structures can be supported on traditional spread footing
foundations when founded on suitable dense natural soils or decomposed rock. When loose to
firm natural soils or new compacted fill is expected to be present at proposed footing subgrades,
spread footings should be supported on geopiers or stone columns. General locations of the
recommended foundation types can be found on the Foundation Type Location Diagram included
m the Appendix.

Spread Footings

The geotechnical analysis of the soil indicates that footings supported on the dense natural silty
soils or very dense decomposed rock may be designed for a bearing pressure of 10,000 psf. The
soils suitable for support of a 10,000 psf bearing capacity may be identified on our boring logs as
those natural materials having a minimum SPT N-value of 40 bpf or higher.

Based on the structural loading provided to us and limited settlement tolerance, we believe that
normal spread footings may not be feasible in some areas due to the low available bearing
pressures on the firm to medium dense natural soils or new compacted fill. We recommend that
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footings in these areas be supported on geopiers or stone colurnns. The net allowable soil
bearing pressure refers to that pressure which may be transmitted to the foundation bearing soils
in excess of the final minimum surrounding overburden pressure.

Spread Footings on Geopiers/Stone Columns

Considering building column loads up to 600 kips, limited settlement tolerances, and the
presence of softer natural silty soils and new structural fill at planned nominal footing grade,
spread footings founded on structural fill or underlying firm to medium dense npatural silt soils
are not considered feasible. It may be more feasible to install shallow spread footing foundations
over Geopiers or stone columns.

Geopier foundations or stone columns are recommended to reinforce the subsoils in areas which
will require new fill, or with looser existing soils, in order to support high capacity shallow
spread footings. The Geopier foundation systems, or stone columns, are practical refinements to
the traditional over-excavation and replacement method of strengthening subsoils for settlement
control and bearing capacity improvement. Geopier support elements or stone columns are
constructed by drilling a hole to create a cavity, removing a volume of compressible or unsuitable
subsoil materials, then building a bottom bulb of clean, open graded stone while vertically
prestressing and prestraining subsoils underlying the bottom bulb.

For support of the building, Geopier elements, or stone columns, with minimum shaft lengths of
about 15 feet can be expected to provide a support capacity of approximately 6,000 psf for spread
footings. A minimum of eight 30-inch diameter geopiers or stone columns will be necessary to
support a 600 kip column load and limit total settlement to less than one-balf inch. The
minimum footing size necessary to accommodate the geopier or stone column elements would be
10 feet. It should be noted that new compacted structural fill should be placed before installation
of the geopiers or stone columns.

We recommend that you contact Mr. Ed O’Malley or Ms. Shana Opdyke with Geostructures, Inc.
at (703) 771-9844 for Geopiers, or Mr. John Jones with Terra Systems at (540) 882-4130 for
stone columns, to review and analyze the subsurface data contained in this report using available
structural load and design information. After designing the support system, they will provide a
full-scale Modulus Load Test on site to verify design assumptions. The test provides a
conservative measure of the stiffness of the Geopier or stone column element and will help
establish installation procedures for the project. ECS can coordinate with the Geopier of stone
column installer to locate the load test in the weakest site area and provide full-time Quality
Assurance monitoring services during the load test operations.

General

Settlement of mdividual footings, designed in accordance with the recommendations outlined
above, is expected to be within tolerable limits for the proposed structures. Within the proposed
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construction, total settlements on the order of one-half inch are anticipated, with differential
settlement on the order of about half the total settlement. Due to multiple bearing capacities,
footing elevations, and foundation types, settlement joints should be placed at each change in
bearing capacity or foundation type. Additional construction and settlement joint locations
should be analyzed and determined by the structural engineer.

In order to prevent disproportionately small footing sizes and to prevent shear failures, we
recommend that continuous footings have a minimum width of 1.5 feet and that isolated column
footings have a minimum lateral dimension of 2.5 feet. The minimum dimensions recommended
above help reduce the possibility of foundation bearing failure and excessive settlement due to
local shear or "punching” action. In addition, footings should be placed at a depth to provide
adequate frost cover protection. Therefore, perimeter footings subject to freezing should be
placed at a minimum depth of 2.5 feet below finished grade.

Seismic Site Class

Based on subsurface conditions encountered at the site, we recommend the following site
coefficients for seismic design based on Section 1604 and 1613 of the International Building
Code (2006) and spectral response acceleration values obtained from the Earthquake Hazards
Program at the United States Geological Survey (USGS):

Seismic Site Class C
Spectral response acceleration at short periods, S 0.15777g
Spectral response acceleration at 1-second period, S; 0.05064¢g
Site coefficient, F, 12

Site coefficient, F, 1.7
Occupancy Category Group I
Seismic Design Category A

Based on information obtained from our soil test borings, and our review and knowledge of local
geology, it is our opinion that the potential for liquefaction of the soil at the site due to
earthquake activity is low.

Floor Slab Design

According to the test borings and based on existing grades, the soils anticipated below the floor
slabs should consist of firm to dense natural sandy silt or decoraposed rock. New compacted
engineered fill is also anticipated in some areas. These soils are expected to be suitable for
support of the floor slabs. The floor slab subgrade should be prepared in accordance with our
recommendations outlined in the section entitled "Earthwork Operations", which includes
stripping and fill placement. A modulus of subgrade reaction, k, of 150 pounds per cubic inch
may be utilized in the design of floor slabs.
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We recommend that floor slabs be isolated from the foundation footings so that differential
settlement of the structures will not induce stresses on the floor slab. Also, in order to minimize
the crack width of any shrinkage cracks that may develop near the surface of the slab, we
recommend mesh reinforcement be included in the design of the floor slab. The mesh should be
in the top half of the slab to be effective.

We recommend that a capillary cutoff layer be provided under the floor slab to prevent the rise of
moisture through the floor slab. The capillary layer should consist of a minimum of 4 inches of
clean crushed stone or washed gravel, with a2 maximum 2% fines passing the No. 200 sieve.
AASHTO No. 57 stone should be suitable for this purpose. A vapor barrier should be placed on
top of the stone to provide additional moisture protection. Placement of this vapor barrier should
occur immediately before the placement of floor slab concrete in order to minimize damage to
the layer. However, special attention should be given to the surface curing of the slab in order to
minimize uneven drying of the slab and associated cracking.

Waterproofing

We recommend that perimeter underdrains be installed along all exterior footings to collect
infiltrating water from surface flow. If the drainage system is eliminated, we recommend that
below grade walls be waterproofed where necessary.

It should be noted that the existing groundwater level at the site was observed to be much deeper
than expected lowest foundation levels and that waterproofing may not be necessary m all areas.

Below Grade Walls

Below grade walls should be designed to withstand lateral earth pressures at at-rest conditions
and any surcharge loads within a 45 degree slope from the base of the wall. We recommend that
the below grade walls be designed for a linearly increasing lateral earth pressure of 60 psf per
vertical foot of wall. This lateral earth pressure assumes that the on-site silty or sandy soils, or
crushed stone is used for wall backfill, and that the backfill is flat. Surcharge loading within a 45
degree slope from the bottom of the wall should be applied with a combined active and at rest
pressure coefficient of 0.42. In order to maintain a 60 psf lateral earth pressure, drainage of the
backfill of the proposed building must be provided.

A lateral passive earth pressure of 350 psf per foot of s0il may be used for design. The passive
resistance should be neglected to a depth of 2.5 feet in areas exposed fo freezing conditions and
in areas where there is a possibility that the soil in front of the wall will become disturbed or be
excavated at any time in the future. Considering the relatively fine-grained soils, which may
constitute the wall foundation bearing subgrade, a friction factor of 0.40 is recommended for
sliding resistance apalysis.

To achieve a desirable balance between minimizing excessive pressures against the below grade
walls and reducing the seftlement of the wall backfill, we recommend that the wall granular
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backfill be compacted to 95% of the maximum dry density obtained in accordance with ASTM
Specification D-698, Standard Proctor Method.

Backfill materials should consist of inorganic materials classified SM, SC or more granular per
ASTM D-2487 that are free of debris. The fill placed adjacent to the below grade walls should
not be overcompacted. Heavy earthwork equipment should maintain a minimum horizontal
distance away from the below grade walls of 1 foot per foot of vertical wall height. Lighter
compaction equipment should be used close to the below grade walls.

If snitable backfill soils are not available then man-made drainage materials may be used
adjacent to the below grade walls. Examples of suitable materials include Enka Mat, Mira Drain,
or Geotec Drains. These materials should be covered with a filter fabric having an apparent
opening size (AOS) consistent with the size of the soil to be retained. The material should be
placed in accordance with the manufacturer’s recommendations and connected to either the
perimeter drainage system or the underslab granular mat, which in turn should be properly
drained.

Retaining Walls

Retaining walls may be required to achieve planned site grades. All retaining walls that are free
to rotate at the top must be designed to resist active lateral earth pressures. Retaining walls may
be designed for an active lateral pressure of 40 psf per foot of wall height. This value assumes
level backfill behind the walls and does not include the influence of any surcharge loads. Any
surcharge loads imposed within a 45 degree slope of the base of the walls should be considered
in the below grade wall design. Additionally, a lateral passive earth pressure of 350 psf per
vertical foot of soil may be used in the design. The passive resistance on the walls should be
neglected if there is a possibility that the soil in front of the wall will be excavated at any time in
the future. Considering the relatively fine-grained soils anticipated at the wall foundation bearing
level, a friction factor of 0.40 is recommended for sliding resistance analysis.

The parameters recommended above also assume that freely draining materials are used to
backfill the walls and that adequate drainage will be provided at the base of the walls. Drainage
of retaining walls may be accomplished through the use of 3-inch diameter weep holes spaced
about 8 to 10 feet, penetrating the wall, immediately above the proposed grade in front of the
wall. Alternatively, a longitudinal drain line may be placed behind the retaining wall, sloped to
discharge by gravity to daylight or to a storm sewer. )

Earthwork Operations

Proper monitoring of newly placed fill with respect to lift thickness and compaction of each lift is
expected to be necessary at this site. The following paragraphs detail our recommendations
regarding earthwork operations.
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Fill, Floor and Pavement Subgrades

The existing ground surface in the proposed structural areas should be stripped of all vegetation,
rootmat, topsoil, and any soft or unsuitable material. The stripping within the proposed structural
areas should be extended to at least 10 feet, where possible, beyond the planned limits.

After stripping to the desired grade, performing all necessary excavation, and prior to fill and/or
stone base placement, the exposed soils should be carefully examined to identify any localized
loose, yielding, or otherwise unsuitable materials by an experienced Geotechnical Engineer or
their authorized representative. After examining the exposed soils, loose and yielding areas
should be identified by proofrolling with an approved piece of equipment, such as a loaded dump
truck, having an axle weight of at least 10 tons. Any soft or unsuitable materials encountered
during this proofrolling should be removed and replaced with an approved engineered fill
compacted to the criteria given below.

The preparation of fill subgrades, as well as proposed building and pavement subgrades, should
be observed by an experienced geotechnical engineer, or their representative, to verify that all
unsuitable materials have been removed, and that the subgrade is suitable for support of the
proposed construction and/or fills. In some areas, excessively soft and/or wet soils may be
encountered for fill subgrades, especially in the winter or early spring months. Soft, yielding
areas shall be over-excavated and replaced.

Fill Placement

Compacted engineered fill and backfill for utilities or undercuts should consist of soils classified
as ML, SM, SC or more granular per ASTM D-2487 and have a liquid limit less than 45 and
plasticity index less than 20. Unacceptable backfill materials include topsoil, organic materials
(OH, OL) and high plasticity silts and clays (MH, CH). All such materials removed during
grading operations should be either stockpiled for later use in landscape fills, or placed in
approved disposal areas either on site or off site.

An examination of the soils recovered during our cument exploration and our previous
experience in the area indicates that a majority of the on-site Sandy SILT (ML) soils should
generally be suitable for reuse as controlled, compacted fill, with moisture adjustment during
placement. The existing fill material should be suitable for reuse as long as it is free of any
deleterious material and meets the above guidelines.

All fill should be placed in loose lifts, not exceeding 8 inches in thickness, and should be
compacted to at least 95 percent of the maximum dry density, as determined by the Standard
Proctor Compaction Test (ASTM D-698). Generally, the moisture content of the fill materials
should be maintained within 2 percent of the optimum moisture coatent for the fill material, as
determined by ASTM D-698. Fill placed in non-structural areas (e.g. grassed areas) should be
compacted to at least 90 percent of the maximum dry density according to ASTM D-698, in
order to avoid significant subsidence. The upper 12 inches of soil supporting slabs-on-grade and



Montgomery College Bioscience Center
ECS Job No. 13-3361

July 8, 2008

Page 11

pavements should be compacted to a minimurn of 100% of the maximum dry density obtained in
accordance with ASTM D-698, Standard Proctor Method discussed above.

Excavation Support Requirements

Excavation to the lowest floor level will involve cuts up to approximately 16 feet below existing
surface grades. Sheeting will most likely be required around the western perimeter of the site, as
well as portions of the north and south sides.

A free drainage sheeting system with H beams, wood lagging, and appropriate bracing is
considered feasible. Rakers and heel blocks will probably be necessary in areas where tiebacks
are not feasible. H beams would normally be spaced at 8 feet on center and driven to at least 5
feet below lowest excavation levels. Wood lagging should be at least 3 inches in thickness.
Tiebacks would be feasible for most of the excavation. Soldier beams must be designed for
vertical loads developed from the prestressed tiebacks.

Rock Excavation/Blasting Operations

Material requiring rock excavation methods was encountered in some of the borings. However,
materials requiring rock excavation techniques were encountered at depths greater than the
expected footing elevations and utility trenches, except for the area near boring B-1. Material
requiring rock excavation techniques was encountered at a depth of 8.5 feet, or EL 560, in this
area.

If deeper excavations are deemed necessary, we recommend that for budgeting purposes rock
excavation be considered necessary where SPT-N values exceed 50/3 (i.e. 50/2, 50/1, etc.) or
where auger refusal was encountered in the borings before such SPT-N values were encountered.

For the design, construction planning, and final pay quantities, we recommmend that the following
definition be used to define hard rock excavation material for the project specification:

“Rock shall be defined as those natural materials which cannot be excavated in an
open excavation with a Caterpillar Model D-8, heavy duty track-type tractor,
weighted at not less than 285 hp flywheel power and equipped with a single-shank
hydraulic ripper, capable of exerting not less than 45,000 lbs. breakout force, or
equivalent machinery. For trenches and pits, rock shall be defined as those
materials that cannot be excavated with a Caterpillar Model No. 345 L track-type
hydraulic excavator, weighing not less than 99,000 lbs., equipped with a 30-inch
wide short-tip radius rock bucket, rated at not less than 345 bp flywheel power
with bucket-digging force of not less than 39,000 lbs., or equivalent machinery.
Boulders or masses of rock exceeding one-half cubic yard in volume shall also be
considered rock excavation. This classification does not include materials such as
loose rock, concrete, or other materials that can be removed by means other than
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drilling and blasting, rock trenching, or hoe-ramming, but which for reasons of
economy in excavating, the contractor chooses to remove by drilling and blasting,
rock trenching, or hoe-ramming techniques.”

It 1s important that the appropriate contractors be provided a copy of the complete geotechnical
report, including the associated subsurface data, and any other geotechnical reports, in order to
ensure that the contractors are familiar with the site subsurface conditions and the appropriate
equipment is utilized for the project.

Pavement Recommendations

One pavement core (noted as core sample 1 on the Boring Location Diagram) was conducted
along Observation Drive fo evaluate the condition of the existing pavement. The existing
pavement section consisted of 3 inches of asphalt underlain by 5 inches of stone base. The
existing pavement was considered to be in fair condition. Due to some loose soils at pavement
subgrades, we recommend that the pavement section be redesigned for new traffic loads.

For design of new pavements the op-site natural soils should provide poor to fair pavement
support characteristics. For design of pavements, we recommend a CBR value of 1 to 3 for these
soils. CBR testing should be conducted on the actual subgrade soils during construction to verify
CBR values. AUl pavement subgrades should be prepared in accordamce with the
recommendations in the section entitled ""Earthwork Operations".

For the design and construction of exterior pavements, we recommend that the existing ground
surface in the proposed pavement areas be stripped of all vegetation, rootmat, topsoil, and any
other soft or unsuitable material. The stripping within the proposed structural areas should be
extended to at least 10 feet, where possible, beyond the planned limits.

After stripping to the destred grade, performing all necessary excavation, and prior to fill and/or
stone base placement, the exposed soils should be carefully examined to identify any localized
loose, yielding, or otherwise unsuitable materials by an experienced Geotechnical Engineer or
their anthorized representative. After examining the exposed soils, loose and yielding areas
should be identified by proofrolling with an approved piece of equipment, such as a loaded dump
truck, having an axle weight of at least 10 tons. Any soft or unsuitable materials encountered
during this proofrolling should be removed and replaced with an approved engineered fill
compacted to the criteria given in the “Earthwork Operations” section of this report.

The preparation of fill subgrades, as well as proposed building and pavement subgrades, should
be observed by an experienced geotechnical engineer, or their representative, to verify that all
unsuitable materials have been removed, and that the subgrade is suitable for support of the
proposed construction and/or fills. In some areas, excessively soft and/or wet soils may be
encountered for fill subgrades, especially in the winter or early spring months. Soft, yielding
areas shall be over-excavated and replaced.
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An important consideration in the design and construction of pavements is surface and
subsurface drainage. Where standing water develops, either on the pavement surface or within
the base course layer, softening of the subgrade and other problems related to the deterioration of
the pavement can be expected. Furthermore, good drainage should minimize the possibility of
the subgrade materials becoming saturated over a long period of time.

Congstruction Considerations

Precautionary measures should be taken to ensure that preparation of the subgrade and footing
bearing surfaces are accomplished by the recommended procedures. These precautions are
necessary, as the materials observed in the borings will become weakened if exposed to water.
Therefore, we recommend that all excavations be properly dewatered, if necessary, using
conventional sump pit and pumping operations. The site should be graded such that surface
water runoff is directed away from the excavations.

Exposure to the environment may weaken the soils at the footing beanng level if foundation
excavations remain open for extended periods of time. Therefore, foundation concrete should be
placed the same day that footings are excavated. If the bearing soils are softened by surface
water intrusion or exposure, the softened soils must be removed from the foundation excavation
bottom immediately prior to placement of concrete. If the excavation must remain open
overnight, or if rainfall becomes imminent while the bearing soils are exposed, we recommend
that 2 1-to 3-inch thick "mud-mat" of "lean" concrete be placed on the bearing soils before the
placement of reinforcing steel.

The on-site soils contain fines which are considered moderately erodible. The Contractor should
provide and maintain good site drainage during earthwork operations to help maintain the
integrity of the surface soils. The surface of the site should be kept properly graded in order to
enbance drainage of the surface water away from the proposed construction areas during the
earthwork phase. Other practices would involve sealing the exposed soils daily with a smooth
drum roller to reduce the potential for infiltration of surface water i the exposed soils. All
erosion and sedimentation shall be controlled in accordance with sound engineering practice and
current County requirements.

In their undisturbed state, the upper soils at the site will generally provide fair subgrade support
for fill placement and construction operations. However, when disturbed or wet, these soils will
degrade quickly with disturbance from contractor operations. Therefore, good site drainage
should be maintained during earthwork operations, which will help maintain the integrity of the
soil.
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Closin

This report has been prepared to aid in the evaluation of this site and to assist the design team
with the design of the proposed residence. The report scope is limited to this specific project and
the location described. The project description represents our current understanding of the
significant aspects of the proposed imaprovements relevant to the geotechnical considerations.

We have appreciated the opportunity to be of service to The Lukmire Partnership and hope to
continue our mvolvement on the project during the final design and construction phases. ECS is
capable of providing all construction materials testing services for the project, and we would
appreciate the opportunity to offer our services.
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B-2 / BAG 2'-10' a ORANGISH BROWN SANDY SILT WITH GRAV 51 31| 25 6
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Project No.: 3361

06/09/2008

MONTGOMERY COLLEGE BIOSCIENCE CTR

ECS - MID ATLANTIC LLC

Frederick, Maryland
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Moisture Content (%)
Sample No. B2-BAG Natural Moisture Content 5.1
Street Percent Passing No. 200 Sieve 304
Station Percent Retained on No. 4 Sieve 278
Liquld Limit (LL) 31 Percent Retained on 3/4" Sieve 10.8
Plastic Limit (PL) 25 Maximum Dry Density (pcf) 124.7
Plasticity Index (Pl 6 Optimum Moisture Content (%) 10.6
Liquidity Index (LI) Corr. Maximum Dry Density (pcf) 131.5
- ORANGISH BROWN SANDY SILT . . o
Description WITH GRAVEL Corr. Optimum Moisture Content (%) 8.9
Classification ML Percent (%) Gravel as Tested 7.9
Specific Gravity 2.70 Percent (%) Gravel Total 27.8
Test Standard D-698 Test Method B
Project: MONTGOMERY COLLEGE BIOSCI ECS MID-ATLANTIC, LLC
Project No.: 3361 Frederick, Maryland
Date: 6/9/08 Moisture Density Relationship Curve
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Moisture Content (%)
Sample No. B7-BAG Naturat Moisture Content 12.2
Street Percent Passing No. 200 Sieve 544
Station Percent Retained on No. 4 Sieve 7.0
Liquid Limit (LL) 41 Percent Retained on 3/4" Sieve 0
Plastic Limit (PL) 32 Maximum Dry Density (pcf) 106.0
Plasticity Index (PI] 9 Optimum Moisture Caontent (%) 15.5
Liquidity Index (L) Corr. Maximum Dry Density (pcf) 108.8
Description ORANGISH BROWN SANDY SILT | Corr. Optimum Moisture Content (%) 146
Classification ML Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 7.0
Test Standard D-698 Test Method: A
Project: MONTGOMERY COLLEGE BIOSCI ECS MID-ATLANTIC, LLC
Project No.: 3361 Frederick, Maryland
Date: 6/9/08 Moisture Density Relationship Curve




COBBLES GRAVEL SAND SILT OR CLAY |
coarse | FINE COARSE MEDILM FINE B
U.S. STANDARD SIEVE U.S. STANDARD SIEVE NUMBERS HKYORQMETER
OPENING IN INCHES
318" g s 10 20 40 60 100 2
100.0 M 4 4 6 “ ,
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. N » '
m \1 \\\\J :
270.0 : ;
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100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN MILLIMETERS
Boring/ Depth
Descri
Sample No. (feet) Symbol LL Pl escription
\ \] D
B-2/BAG 210 31 6 ORANGISH BROWN SANDY SILT WITH GRAVEL
] 1 -
B-5/BAG 2-10 36 7 ORANGISH BROWN SANDY SILT
B-7 / BAG 210’ a Y 9 ORANGISH BROWN SANDY SILT
B-9/BAG 2110 39 10 BROWN SANDY SiLT

Project: MONTGOMERY COLLEGE BIOSCIENCE

Project No.: 3361

Date: 26-Jun-08

ECS - Mid-Atlantic, LLC
Frederick, Maryland

Grain Size Analysis




REFERENCE NOTES FOR BORING LOGS

Drilling Sampling Symbols:

SS  Split Spoon Samgpler ST Shelby Tube Sarupler
RC Rock Core, NX, BX, AX PM Pressuremeter

DC  Duich Cone Penetrometer RD Rock Bit Drilling

BS  Bulk Sample of Cuttings PA Power Auger (no sample)
HAS Hollow Stem Auger WS Wash Sample

1I. Correlation of Penetration Resistances to Soil Properties:

Standard Penetration (Blows/Ft) refers to the blows per foot of a 140 1b. Hanumer falling
30 inches on a 2-inch OD split spoon sampler, as specified in ASTM D-1586. The blow
count is commonly referred to as the N value,

A, Non-Cohesive Soils (Silt, Sand, Gravel and Combinations)

Density Relative Properties
§ Under 3 blows/ft.  Very Loose Adjective Form 36% to 49%3
4 to 6 blows/fi. Loose With 21%to 35%
7 to 10 blows/ft, Firm Some 11% to 20%
11 to 30 blows/ft. Medium Dense Trace 1% to 10%

31 to 50 blows/ft. Dense
51 to 80 blows/ft. Very Dense
Over 80 blows/ft. Extremely Dense

Particle Size Identification

Boulders 8 inches or larger

Cobbles 3 to 8 inches

Gravel Coarse 1 to 3 inches
Medium % to ] inch
Fine Y4 to Y% inch

Sand Coarse 2.00mm to ¥ inch (dia. of lead pencil)
Medium 0.42 to 2.00mm (dia. of broom straw)
Fine 0.074 to 0.42mm (dia. of human hair)

Silt and Clay 0 .0 to 0.074mm (particles cannot be seen)

Cohesive Soils (Clay, Silt, and Combinations)

Unconfined

Comp. Strength
Blows/Ft Consistency Or(tsp) Degree of Plasticity Plasticity Index
Under 4 Very Soft Under 0.25 None to Slight 0-4
4t05 Soft 0.25-0.49 Slight 5-7
6to 10 Med. Stiff 0.50-0.99 Medium 8-22
11to 15 Stff 1.00-1.99 High to Very High Over 22
16 to 30 Very Stff 2.00-3.00
31 to 50 Hard 4.00-8.00 {
Over 51 Very Hard Over 8.00 |

Water Level Measurement Symbols
WL: Water Level Encountered While Drilling

WL(BCR): Water Level at Completion Before Auger or Casing Removai
WL(ACR): Water Level after Auger or Casing Removal

The water levels are those water levels actually measured in the borehole at the times
indicated by the symbol. The measurements are relatively reliable when augering, witbout
adding fluids, in a granular soil. In clay and plastic silts, the accurate determination of
water levels may require several days for the water level to stabilize. In such cases,
additional methods of measurement are geperally applied.
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J2|Ss|18]|12| Moist, Loose to Medium Dense, 1. 6 (333 ’
(ML—FILL) Y -'
5] Sondy SILT, Trace Decomposed 565 5
—] 3 |SS[18 |14} Rock, Reddish Brown, Moisi, — 7 @)
Firm, (ML) E
— Sandy SILT, With Decomposed —
Rock, Troce Rock Fragments, [ : :
| 4|SS118118 | Roddish Brown to Orangish 16 (+7-9)
10 ] Brown, Molst, Medlum Denss, ESBO :
q (ML) —
— 5 {ss|i8|18 — 17 (-7-10)
15— —555 : :
6 |sslisl1s — 12 {s-5) -
20— —550 : )
— Sandy SILT, With Decomposed —
7 |1SS)18]18
o5 N Rock and Rock Fragments, t_545
— Oranglish Brown, Moist, Danse, —
g (ML) —
18 |SS|iB |18 —
sr+—4W4W— - — — — — — < -

CONTINUED ON NEXT PAGE.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SUIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥m DRY WS OR (G | BORING STARTED 06—02-08
Ywiuser) DRY  ¥wuacr) DRY BORING COMPLETED 06—02—08 |CAVE IN DEPTH ® 40.0’
A RIG 550A FOREMAN \/ M. Inmu.mc METHOD HSA

ratiowt(08/16/2008)



AEWTT (08—25-08) AHEWYY (06~28~03)

CLIENT JOB # BORING # SHEET TE——
THE LUKEMIRE PARTNERSHIP 13-3361 B-5 2 oF 2 c
PROJECT NAME ARCHITECT-ENGINEER J LLC
MONTGOMERY COLLEGE BIOSCIENCE CENTER MIDATLANTIC
SITE LOCATION < m’%xeps/n METHR
OBSERVATION DRIVE, GERMANTOWN, MARYLAND ! 2 3 4 &+
PLASTIC WATER LIQUID
MONTGOMERY COUNTY m‘;’(" x C“T % m‘g x
E ; g £ DESCRIPTION OF MATERIAL ENGLISH UNTTS | o g ROCK QUALITY DESIGNATION & RECOVERY
E 3 E B E BOTTOM OF CASING JJp— LOSS OF CIRCULATION [T06%) E E X E0% Ao —1 00—
a g g g g SURFACE ELEVATION 569 .92 g E ® STANDARD PENETRATION
30 10 20 30 40
Sandy SILT, With Decomposed — ' ' ‘
Rock and Rock Fragments, [—
Orangish Brown, Moist, Dense, —
(ML) ~
Decomposed Rock and Rock
3 ol B el e Frugmsnfs, With Sandy Silt, — 535 5239
Orangish Brown, Moist, Very g.—
Dense —
=
=F ;
10)sS{18 (18 = (12-38-50/6)
4 =, 530 _'

E-N

T T L T b n 1,

(o]

0)]
a

Illlllll_llllj_llllj_ll

)
|

-

n
o

AUGER REFUSAL @ 40.0°

L

[6)]
N
[4)]

[0}
—
[9))

l—l—]]II|III[I|I|1]I]I;|;F|1II]III]I'I]I]!'I
N
(@]

THE STRATIFICATION LINES REPRESENT THE APPROXINATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION HAY B£ GRADUAL

¥"m DRY ws orR @ | BormG STARTED 06—02-08
Ywiecr) DRY  Ywiiacr) DRY BORING COMPLETED 06—02—08 |CAVE IN DEPTH @ 40.0’
In RG 550A FOREMAN V_M. DRILLING METHOD HSA

rabhowski(08 /18 /2008)



AHEWTT (08-75-08) AHDRYY (08~25~08)

CLIENT

THE LUKEMIRE PARTNERSHIP

BORING #
B—6

JOB #
13-3361

C

A

PROJECT NAME ARCHITECT-ENGINEER LLC
|
MONTGOMERY COLLEGE BIOSCIENCE CENTER MID_ATLANTIC
SITE LOCATION O MMTET%NI;mm_ ROMETER
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1z 3 4 &+
PLASTIC WATER LIQUID
MONTGOMERY COUNTY L * °°“T#““' % Lo %
£ ] |E o |DESCRIPTION OF MATERIAL ENGLISH UNITS g E| rocx quaury orsicxamion & Recovery
E E E & E BOTTOM OF CASING [J— LOSS OF CIRCULATION " E | X e eonao%—1 00X
8 a 5 g G [somrace mzvimon 568 80 £ g ® STANDAID PEATTRATION
0 10 20 30 4_0 50_+
1 [ss|18 {18\ Topsoll Depth 27 A B (2-2-4)
- Sandy SILT, Trace Clay, Trace dl el ‘
Gravel, Trace Roots, Reddish
1 2|ss|{18{18]|\ Brown, Moist, Loose, (ML—FILL) / —
—565
- Sandy SILT, With Decomposed ~
5] Rock, Trace Rock Fragments, -
— 3|SS|1818| |ight Brown lo Reddish Brown, [
] Molst, Firm to Medium Denssa, [
] (ML) -
— 4 |ss|ig|1g| Sondy SILT and Decomposed Rock, —560
10— With Rock Fragmenis, Reddish [ :
- Brown, Moist, Very Dense, (ML) — .'
—] s (ss]18]16 —555 (16-22-393) 56
15 ol e
j - :
_ [ :
EISS] 01D ) - (s0/0) D3
] AUGER REFUSAL © 18.0 —550 :
20 — "
— [ 545
25— —
] —
— —540
0L —1— L - —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES {N-SITU THE TRANSTTION MAY BE GRADUAL

¥ DRY

ws orR @

BORING STARTED

06—-03—08

¥wiscr) DRY  ¥wuiacr) DRY

BORING COMPLETED

06-03-08

CAVE IR DEPTH ® {g,0"

g

®e 550A

POREMAN \/ M,

DRILLING METHOD HSA

rothorski(08/16/2008)



RHEWEVY (08~ 75-08) AHEWTT (06—28-08)

CLIENT

THE LUKEMIRE PARTNERSHIP

0B #
13-3361

BORING #
B_

7

PROJECT NAME

MONTGOMERY COLLEGE BIOSCIENCE CENTER

ARCHITECT—ENGINEER

5

c LLC

MID-ATLANTIC

SITE LOCATION -0 cumam;:i% ng;uﬁs-_ngomm
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 4 5
FLASTIC WATER LIQUD
MONTGOMERY COUNTY Ladr % WT x m‘g ®
£ . g = DESCRIPTION OF MATERIAL ENGLISH UNITS % E | Rosx quaumy pESIGHATION & RECOVERY
E g E & E BOTTOM OF CASING [ LOSS OF CIRCULATION : g | sox e a1 0% ——
a . STANDARD PENETRATION
g g g g SURFACE ELEVATION 573.37 g E ® D PENET
0 Sl BV RS’
1 [ss|18 18|\ Topsoil Depth 3" Slm QD 6 (@-2-4
— Sandy SILT, Trace Gravel, Trace Al g ‘
Roots, Brown, Moist, Loose,
] Sandy SILT, With Decomposed —
5 Rock, Reddish Brown, Maist, l
— 3(SS|18(18| Firm to Medium Densa, (ML) —
565
—]4(SS|18]18 -
1(}-a —
] —560
s |sslig|1e| Sandy SILT and Decomposed Rock,
15— With Rock Fragments, Reddish —
— Brown, Moist, Dense to Very —
] Dense, (ML) .
B —555 -\
“J6])ss(1B|18 - (17-2t-)(X) 49
20— - '
B E550 S
17 [SS}]18|18 - (7§—23-30)'53
25 - D
— END OF BORING @ 25.0° -
] —
] —545
302_ I I n

VHE STRATIFICATION CLINES REPRESENT THE APPRIIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥" DRY ¥3 0B @D | BORING STARTED 06—03-08
Ywuecr) DRY ¥wiiacr) DRY BORING COMPLETED 06—03—08 |cave o pEPTH © 16.0°
In RIG 550A FORRMAN \/ M. DRILLING METHOD HSA

oratkowsk{ 08,/18/2009)



AHENITT (06-25-03) AMEWTY (06-26-08)

CLIENT JOB # BORING #
THE LUKEMIRE PARTNERSHIP 13-3361 B—8

PROJECT NAME ARCHITECT-ENGINEER
MONTGOMERY COLLEGE BIOSCIENCE CENTER

MID-ATLANTIC

~O— CALIBRATED PENETROMETER

SITE LOCATION ED PENET)
OBSERVATION DRIVE, GERMANTOWN, MARYLAND o2 8. e
PLASTIC WATER LIQUID
MONTGOMERY COUNTY W;T x WNT;“T x mn‘;r *
] —
e ) g R DESCRIPTION OF MATERIAL ENGLISK UNITS E El rocx o DESIGNATION & RECOVERY
E S| E| B E BOTTOM OF CASING ) 10SS OF CIRCULATION [@J - E | X et o oo — |
E STANDARD PENETRATION
a 5 g 5 : SURFACE ELEVATION 559 44 g 5 ® D PENET
O i3 10 20 30 40 50+
7 1 |ss|18 |18 [\ Topsoll Depth 47 = R 6 (-39
_ Sandy SILT, Trace Gravel, Trace 1l
Rools, Reddish Brown, Molst,
— 2 |ss[18 18\ Loose, (ML-FILL) / = 5 @29
5] Sandy SILT, With Decomposed [ 555
- Rock and Rock Fragmenis, = b :
—] 3 |SS| 1818 Reddish Brown, Moist, Loose to - X8 %3
. Medium Densa, (ML) = '
1 4 |ss|is|18 S )20 (s-10-10)
10— 5
. [
15 (Sss]18]|18 :545 X 11 (;5-5-5) :.
15 - _
6 (ss|18|18 " 540
20 -
E -
VA Y Decomposed Rock and Rock == 560'
25— Fragments, With Sandy SIit, 535 -
— Light Brown, Molst, Very Densa E
— END OF BORING @ 24.0° -

THE STRATIFICAVION LINES REPRESENT YHE APPROXINATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥m DRY

W3 OR ) | BORING STARTED

06-04-08

Ywuscr) DRY  Ywuace) DRY

BORING COMPLETED 06—04—08

CAVE IN DEPTH ® 215’

In

NG 550A POREMAN V M,

DRILLING METHOD HSA

ottoesk(08/10/2008)



AHEWTT (05-25-08) AMEWITT (08-29-08)

CLIENT

THE LUKEMIRE PARTNERSHIP

IOB #

13-3361

HORING §#

B-9

1 or 1

PROJECT NAME

MONTGOMERY COLLEGE BIOSCIENCE CENTER

ARCHITECT-ENGINEER

]

c LLC

MID-ATLANTIC

SITE LOCATION -O- mmrlxi% Nx;?gﬂ;om'sn
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 12 3 4 5+
PLASTIC WATER LIQUD
MONTGOMERY COUNTY mz)x(-r x °°’“;“T % m‘z" x
£ ) g 2 DESCRIPTION OF MATERIAL ENGLISH UNTTS é El pocx coumry pescumon & Ecovery
' | = DX— — — RECX
E i E 2 E BOTTOM OF CASING [J— LOSS OF CIRCULATION - g X X 60X X1 00X——
a B & STANDARD PENETRATION
% § 5 g SURPACE ELEVATION 551.92 £ E ® =D PEAET
0 10 20 30 40 50t
— 1 |ssli8]16 \Topsoil Depfh 2" Ef -’__ : 14 (7_7_7); :
— Sandy SILT, Trace Gravel, g 550 e A
T Brown, Molst, Medium Dense, 21 © 290 39
] 2 |ss|i8|18 ]\ (ML-FILL) — 8y T T
] Sandy SILT, With Decomposed - '
57 Rock, Reddish Brown, Molst, —
— 3 [SS|18118 | Firm to Medium Dense, (ML) —
- _t545
— Sandy SILT and Decomposed Rock, —
4 93
10— SS1'8 1% | Trace Rock Fragments, Reddish o
i Brown, Moist, Very Densa (ML) —
. 540
23X D Decomposed Rock and Rock @
15j Fragments, With Sandy SiH, S
— Reddish Brown to Gray, Molst, —
] Vary Dense -
—] — 8535
=
16 ([SS|18|14 ::t— &) 60
20— e f
3 . :
— —530 :
7ISS1 214 =a A
25— m ;
EISSIOTU ) — (/3
= AUGER REFUSAL ©® 25.5 555 :
] [
s3I L | ol

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BEYWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥" DRY ¥S OR @D [ BORING STARTED 06—02-08
Y uecR) DRY Ywuacr) DRY BORING COMPLETED 06—02—08 |CAVE N DEPTH @ 255'
A RG 550A FOREMAN \/ M. DRILLING METHOD HSA

oratkowsi(08/18/2008)



AHDUTT (08~ 29-08) AHEWYY (06-26-08)

CLIENT J0B ¢ BORING ¢ SHEET — |
THE LUKEMIRE PARTNERSHIP 13-3381| B-10 1 oF 2 c
PROJECT NAME ARCHITECT-ENGINEER . LLC
b
MONTGOMERY COLLEGE BIOSCIENCE CENTER MID-ATLANTIC
SITE LOCATION O~ CALIRATED F1 7y METER
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 4 5+
. PLASTIC WATER LIQUID
MONTGOMERY COUNTY mﬂ; x comzm X wn: %
£ NE c | DESCRIPTION OF MATERIAL ENGLISH UNITS g E| rocx qusumy pesinsnon & Recovery
; 2 RQDX— — — REC.X
E i E ] E BOTTOM OF CASING [Jp— L0SS OF CIRCULATION : E: 0% 40X— 60%— BOX—1 00%——
8 <) STANDARD P
g g g g SURFACE ELEVATION 579 67 5 § ® D PENET
0 =1 s m » w0
— 1 |sslie |18 \Topsoll Dep‘th 2 '\% :- 4:(‘_2_2)::
— Sandy SILT, Trace Gravel, Trace e
Roots, Brown, Molst, Loose, : 570 : .
2 |ss|18[18]\ (ML-FILL) / - 8 (2-%-5)
5 ] Sandy SILT, With Decomposed - \ ‘
m Rock, Trace Rock Fragments, - : :
3 [SS|18 18 Brown to Reddish Brown, Moist, — 12 ("'F’):
. Firm to Medium Dense, (ML) — :
—] ESSS
— Sandy SILT and Decomposed Rock, - 2; _1y-13
1o 11 with Rock Fragments, Reddish — o)
— Brown, Molst, Medium Dense to — :
- Very Dense, (ML) —
= 560
51{ss|18|16 - 0S8
15— — :
E sss ?
— 6 |SS]10[10| Decomposed Rock and Rock (35'5"/‘)??540'
20__ Fragmenis, With Sandy Siit, " :
- Grayish Brown, Moist, Very o — '
] Dense .
B 550
7SS 313 ~a g
25;: _u:
E 545
— Sandy SILT, With Decomposed ~
30 18 [35['8|!8 \ Ro?k and Rock Fragments, Tan, C_ ¥ =
I (Molst,_Medium Dense, (ML)
CONTINUED ON NEXT PAGE.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
Y DRY S OR @D | BORING STARTED 06—-02-08
Ywuece) DRY ¥wuacr) DRY BORING COMFLETED 06—02—08 |CAVE I¥ DEPTH @ 3.5’
in MG 550A FOREMAN \/ M. DRILLING METHOD HSA

aearsti(00/16/2006)



MEWT (06-25-06) AHORTY (06-26—08)

CLIENT JOB # BORING # SHEET " ——
THE LUKEMIRE PARTNERSHIP 13—-3361 B-10 2 oF 2 Ec
PROJECT NAME ARCHITECT-ENGINEER JLLC

MONTGOMERY COLLEGE BIOSCIENCE CENTER

MID-ATLANTIC

SITE LOCATION O M%Nwomm
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 4 &+
PLASTIC WATER LIQUID
MONTGOMERY COUNTY mg(-r x CONTgT x mﬂA'r %
E g s DESCRIPTION OF MATERIAL ENGLISH UNITS E :I:: ROCK QUALITY DESIGNATION & RECOVERY
E § E b E BOTTOM OF CASING J)— L0SS OF CIRCULATION [T00X)- 3 E X e0% a0%—1 00%——
— 3|3 § g | SURTACE ELEVATION 572.67 5 B © s rmmmmoy
30— i - 10 20 30 40 50+
— Decomposed Rock and Rock — : : : :
] Fragments, With Sandy Silt, —
Grayish Brown, Molst, Ve —
:j_, Danse v = 540
51 3213
357 g_
IDISST 0 (D :
s AUGER REFUSAL & 36.5° —535
40— =
] —
- 530
45— —
3‘ -
] -_;525
j —
50_1' [
g 3
= 520
ssj -
= —
] 3135
60— S I S S -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN~SITU THE TRANSITION HAY BE GRADUAL

¥m DRY

¥S OR @D | BORING STARTED 06—02-08

Ywuzer) DRY

Ywuiacr) DRY BORING COMPLETED 06—02—0B8 |CAVE N DEPTH ® 365

in

6 550A FORRMAN V M.

DRILLING METHOD HSA

orathearsk(06,/18/2006)



AHORTY (08-75-08) AMEMTY (082608}

CLIENT

THE LUKEMIRE PARTNERSHIP

10B § BORING #

13-3361

B-11

PROJECT NAME

MONTGOMERY COLLEGE BJOSCIENCE CENTER

ARCHITECT-ENGINEER

ECs

LLC

|
MID-ATLANTIC

SITE LOCATION -0 cummrg:rgué/n METER
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 4 54
PLASTIC WATER LIQUID
MONTGOMERY COUNTY m; x CONTENT X m‘z" i
E . g s DESCRIPTION OF MATERIAL ENGLISH UNITS é ;_E, ROCK QUALITY DESIGNATION & RECOVERY
E g E & BOTTOM OF CASING P LOSS OF CIRCULATION " E _zggﬁjo,‘___wﬂh’fm_mx_
Q g g g SURFACE ELEVATION 554.89 g E ® STANDARD PENETRATION
0 10 20 30 40 50+
—] Sandy SILT, Trace Clay, Trace - ‘
Gravel, Trace Decomposed Rock, . :
2 (SS|18|18 |\ Brown, Moalst, Firm, (ML-FILL) / N 5_(2—&-2)
- Sandy SILT, With Decomposed '-_550 S
Rock and Rock Fragments, C :
—J3|ssf8]18 Reddish Brown, Moist, Loose to — 6 (-3)
1 Medium Dense, (ML) — :
. —
] 4|SS|18]18 = 14 (=77
10— :545 :
— s |ss|i8|18 — 24 (s-12-12)
15— :_—540 i :
3 2
16 |SS)18|18B [ 19 (B=g-11)
20— —535 : :
—'j: —
— 7 (ss|18]18 — 22 (b-t-14).
25 —530 S
] END OF BORING @ 25.0° E
30— 1 —I— L | [

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥m DRY ¥s OR D) | BORING STARTED 06-04-08
¥wuyscr) DRY  Ywuacr) DRY BORING COMPLEYED 06—04—08 |CAVE N DEPTH @ 210’
In RG S50A FOREMAN V/ M. DRILLING METHOD HSA

Gratiownkd(08,/16,/2008)



CLIENT

THE LUKEMIRE PARTNERSHIP

JOB #
13—-3361

BORING #
B—

12

PROJECT NAME

MONTGOMERY COLLEGE BIOSCIENCE CENTER

ARCHITECT-ENGINEER

MID-ATLANTIC

—0O— CALIBRATED PENETROMETER

SITE LOCATION L
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 4 6+
PLASTIC WATER LIQUID
MONTGOMERY COUNTY m;(-r X CONTENT X ”‘“AT x
g . E E DESCRIPTION OF MATERIAL ENGLISH UNITS g g ROCK QUALITY DESIGNATION & RECOVERY
E |2 £l k E BOTTOM OF CASING [ LOSS OF CIRCULATION [T00X) E | R ok Ao —100%—
a8 ST, PENETRATION
s g g g SURFACE ELEVATION 549.24 g E ® STODARD PENETRATIO
0 10 20 50 < 50+
- Sandy SILT, Trace Clay, Trace - '
Grave), Dark Brown, Moist, Flrm — : :
—{2(ss|{18|18| to Medlum Dense, (ML—FILL) 1= 6 (%)
q 545 : ;
5 - =N o 193
— Sondy CLAY, Trace Decomposed N\ : :
S Y ' omp 4 (3-2-
—3|55]'8|18 Rock,(Regdish Brown, Moist, %E‘ 5(2.22):
— Soft, (CL \_— 139
- Sandy SILT, With Decomposed " 540 N 10 (o
4 Y > P
1(\;‘ ss|e|e Rock and Rock Fragmaents, :'_ r 10 (-9
- Reddish Brown, Molst, Medium —
-] Dense, (ML) -
— s |ss|18|14 —535| @ ®14 -7-n
15— — 8.7 : :
= — ‘
— 6 [ss|i8|16 —530 16 (-7)
20 — . .
—] [
] ol
Sandy SILT and Decomposed Rock, —525 o siem) 7
25 I il el With Rock Fragments, Gray, — @_M s
7 Moist, Very Dense, (ML) / E
] END OF BORING ® 25.0° _E
A —
— 520
- J —
S . el e A ] .

THE STRATIFICATIDN LINES REPRESENT THE APPROXINATE BOUNDARY LINES BETWEEN SOI. TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥n DRY ¥s Or @ | BORING STARTED 06—04—08
Iwuscr) DRY ¥¥uace) DRY BORING COMPLETED 06—04—08 ' CAVE N DEPTH © 21.0'
n RIG 550A FOREMAN \/ M. DRILLING METHOD {SA

eratiowski(06/46/2008)



CLIENT 0B # BORING # SHEET
THE LUKEMIRE PARTNERSHIP 13-3361 P—1 1 oF 1 ECS

PROJECT NAME ARCHITECT—ENGINEER LLC
MONTGOMERY COLLEGE BIOSCIENCE CENTER MID-ATLANTIC
SITE LOCATION -0 mmr%“%z}g?gom
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 4 5+
PLASTIC WATER LIQUID
MONTGOMERY COUNTY m;{'r * C°’"’g" x ”“Z’ *
£ B} g s DESCRIPTION OF MATERIAL ENGLISH UNITS é E | Rock qUALITY DESIGNATION & RECOVERY
s ] | = RQDX— — — REC.X
E i E § pOTTOM OF CASING [ LOSS OF CIRCULATION ” E | 2 OX— 40X — BOX—BOX—1 00X——
A g g § SURFACE ELEVATION 572.33 g E ® STANDARD PENETRATION
0 - 10 20 30 40 60+
- '\AsphuH Depth 3" — : ' : ‘ ;
—J 1 |ss|8]16 \Gruvel Depth 4" A 8 (-4-4)
A F—570 : : .
—] 2 |ss|ig8|18| Sandy SILT, Trace Gravel, Trace 2l olf 21 (+-8-13)
Decomposed Rock, Brownish Gray, - 1 :
5] Molst, Firm to Medium Dense, = | oy :
13 |ss|ig|ie \(ML—F'LL) Y= 14 (77
Sandy SILT, Troce Clay, Trace — : )
E Decomposed Rock, Reddish Brown, 565
Moist, Madiurm Dense, (ML) - :
] 4 |ss18|16 l 26 (H-13-13)
1 : .
—] END OF BORING @ 10.0' ol
B 560
152 5
e —555
= —
20 E
E 550
E =
257 l
B 545
SN I O Y O -

AENTT (08-25-00) AHORTT (06—26—0f1)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SDIL VYYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥"DRY ¥3 Or @D | BORING STARTED 06—-04—-08
Ywuecr) DRY ¥wuace) DRY BORING COMPLETED 06—04—08 |cAVE I DEPTH @ 7.0’
In mG 550A  POREMAN V.M. DRILLING METHOD jSA

Fotzonki(06/16/2508)



AHDNTT (08-25--03) AKEWITY (06-26-08)

CLIENT JOB # BORING § SHEET I ———
THE LUKEMIRE PARTNERSHIP 13-3361 P—2 1 oF 1 Ec
PROJECT NAME ARCHITECT-ENGINEER -—SLLC
MONTGOMERY COLLEGE BIOSCIENCE CENTER I AT LANTIC
SITE LOCATION -O- cmmrgﬂg%z?gom
OBSERVATION DRIVE, GERMANTOWN, MARYLAND 1 2 3 « 6+
PLASTIC WATER LIQUID
MONTGOMERY COUNTY m';'l‘ x CONTg" x I-WZP %
£ ] g 2 DESCRIPTION OF MATERIAL ENGLISH UNITS E E| nocx quaumy pEStoNATIoN & RecoveRy
E SIEIE E BOTTOM OF CASING J)— LOSS OF CIRCULATION 2 & K Teox aeX—1 0o%——
p <
a § § g g SURFACE ELEVATION 579 49 5 E @ SHmAmD TENET
0 10 20 30 40 50+
- Asphalt Depth 4” fﬁ: ' : '
] 1 |ss|18|18]\ Gravel Depth 4~ TIE 14 (s-5-8)
—J 2 |ss|i8|18| Sandy SILT, With Decornposed E 1 (56
Rock, Trace Rock Fragments, [ _:
5 - Reddish Brown, Moist, Maedium :-575 : :
A a]ss|te]ig] Denser (MO = 2 57 |
—] Decomposed Rock and Rock — 5- E
S SS|'81% ] Frogments, With Sandy Siif, —570 (=40-50/%) ¥
- Light Grayish Brown, Moist, J — :
-] Very Dense —
3 END OF BORING @ 10.0° -
—_( =
15_: ESSS
E -
= ol
] — 560
20 8
'j 555
25 o
~ E_550
e =

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-STTU THE TRANSITION MAY BE GRADUAL

Y% DRY ws oR @ | BORING STARTED 06—04—08
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mMID-ATLAKNTIC Geotechnical * Construction Materials * Environmental « Facilities

March 29, 2010

Mr. Greg Lukmire

The Lumkire Partnership
2700 South Quincy Street
Suite 300

Arlington, VA 22206

ECS Job No.: 13-3921

Reference: Results of Subsurface Exploration and Geotechnical Engineering Analysis,
Montgomery College Bioscience Center SWM, WSSC, and Roadway Borings,
Observation Drive, Germantown, Maryland

Dear Mr. Lukmire:

As requested, ECS Mid-Atlantic, LLC (ECS) has completed the soil borings for the proposed
stormwater management facilities and the proposed roadway expansion at the referenced
project. Our report includes the results of our soil borings and a boring location diagram.

We understand that Observation Drive will be extended northward from its intersection with
Middlebrook Road. New paved parking and driveways are proposed around the new building.
A WSSC water line will be extended along the south side of the new building. Several
stormwater management facilities and ponds are also proposed.

EXPLORATION PROCEDURES

Subsurface Exploration Procedures

The soil borings were performed using all-terrain vehicle (ATV) mounted auger drilling rigs
(CME 750), which utilized continuous flight, hollow stem augers to advance the boreholes.
Drilling fluid was not used in this process.

Representative soil samples were obtained by means of the split-spoon sampling procedure in
accordance with ASTM Specification D-1586. In this procedure, a 2-inch O.D., split-spoon
sampler is driven into the soil a distance of 18 inches by a 140-pound hammer falling 30 inches.
The number of blows required to drive the sampler through the last 12-inch interval is termed
the Standard Penetration Test (SPT) value, or N value, and is indicated for each sample on the
boring logs. This value can be used as a qualitative indication of the in-place relative density of
non-cohesive soils. In a less reliable way, it also indicates the consistency of cohesive soils.
This indication is qualitative, since many factors can significantly affect the standard penetration
resistance value and prevent a direct correlation between drill crews, drill rigs, drilling
procedures, and hammer-rod-sampler assemblies.

A field log of the soils encountered in the borings was maintained by the drill crew. After
recovery, each sample was removed from the sampler and visually classified. Representative
portions of each sample were then sealed and brought to our laboratory for further visual
examination and laboratory testing.



Montgomery College Bioscience
ECS Job No. 13-3921

March 29, 2010

Page 2

Soil samples recovered from the soil borings will be retained in our soil laboratory for a period of
60 days after which they will be discarded unless other instructions are received as to their
disposition.

EXPLORATION RESULTS

Soil Conditions

Subsurface conditions within the proposed site were evaluated with forty-nine (49) solil test
borings extended to depths of 10 to 30 feet below the existing ground surface. Nine borings
(ROAD -1 to ROAD-9) were drilled along the proposed Observation Drive alignment. Thirty
borings were drilled at the proposed stormwater management locations. Ten borings were
drilled along the proposed WSSC utility alignments (WSSC-1 to WSSC-10). The approximate
boring locations are presented on the enclosed Boring Location Diagram.

Approximately 2 to 7 inches of topsoil were encountered at the boring locations. Existing fill
material was encountered beneath the topsoil layer at boring locations ROAD-9, WSSC-1,
WSSC-3, WSSC-4, WSSC-5, and WSSC-9, and extended to depths of approximately 3 to 10
feet below existing grades. The fill material consisted primarily of SILT (ML-FILL), Clayey SILT
(ML-FILL), and Silty CLAY (CL-FILL).

Natural soils were encountered below the existing fill, where encountered, or below the topsoll
layer. The natural soils were identified as Silty SAND (SM), Sandy SILT (ML), SILT (ML),
Clayey SILT (ML), and CLAY (CL). Based on Standard Penetration Test (SPT) results, the
density of the natural soils encountered are generally firm to very dense. Some loose or soft
soils were encountered near the surface at some of the boring locations. The color of the natural
materials ranged from brown to reddish brown and orangish brown. The moisture content of
these soils was generally characterized as moist to wet.

Below the natural soils and interbedded with the natural soils in borings ROAD-1, SWMA-2,
SWMA-3, SWMA-6, SWMB-1, SWMB-2, SWME-5, SWME-8 through SWME-11, WSSC-1, and
WSSC-6, very dense material with a blow count greater than 60 has been noted on the boring
logs as decomposed rock. Decomposed rock materials were encountered in these borings at
depths of 8.5 feet to 23.5 feet below existing grades. These materials exhibit rock like qualities
and depending on various parameters may be extremely difficult to excavate.

More detailed descriptions of the soils encountered are provided on the boring logs attached to
this letter.

Groundwater Observations

Groundwater was during drilling in soil borings SWMA-1 through SWMA-4 at depths ranging
from 9.25 feet to 15.75 feet below the ground surface, or elevation EL 400.28 to EL 412.91. All
other borings were observed to be dry. Observations for groundwater were made during
sampling and upon completion of the drilling operations at each boring location. In auger drilling
operations, water is not introduced into the boreholes, and the groundwater position can often
be determined by observing water flowing into or out of the boreholes. Furthermore, visual
observation of the soil samples retrieved during the auger drilling exploration can often be used
in evaluating the groundwater conditions. Cave in depths ranged from 5.0 feet to 20.25 feet at
the boring locations.
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The highest groundwater observations are normally encountered in winter and early spring.
Variations in the location of the long-term water table may occur as a result of changes in
precipitation, evaporation, surface water runoff, and other factors not immediately apparent at
the time of this exploration. Free water may also be encountered at the interface of fine-grained
and coarse-grained soils, or at the interface of the soil and decomposed rock or bedrock.

Laboratory Testing Program

Representative soil samples were selected and tested in our laboratory to confirm the field
classifications and to determine pertinent engineering properties for evaluating the suitability of
the on-site soils for support of new fills, pavements, and SWM structures. The laboratory testing
program included moisture content tests, Atterberg Limits, washed sieve gradation tests,
Data obtained from the laboratory
tests are included in the Appendix, and are summarized in the table below:

standard proctor tests, and California Bearing Ratios (CBR).

Maximum

Optimum

Boring Soil Liquid | Plasticity Dry Moisture CBR 1 CBR2
(Dgoih) Description Limit Index Density Content (0\1",’}}892,,) (O\f,’,lllgez,,)
P (pcf) (%) sl Bl
Brown Silty
Rczg‘,g)'l SAND w/ 34 NP 121.1 11.7 13.2 154
Gravel (SM)
ROAD-4 Orangish
(1) Brown Sandy | 40 12 111.6 16.1 N/A N/A
SILT (ML)
Reddish
RC%?%)-S Brown Sandy 48 15 108.1 18.3 6.3 7.6
SILT (ML)
ROAD-7 | Brown Silty
3) SAND (SM) 39 10 108.8 18.0 7.4 9.0
SWMA-2 | Brown Sandy
(10)) SILT (ML) 38 9 113.2 15.8 N/A N/A
Reddish
SV(Vll\gf;"?’ Brown Sandy | 47 18 115.2 16.8 N/A N/A
SILT (ML)
Reddish
SV\E'XI)E 8 Brown Silty 38 9 114.7 14.2 N/A N/A
SAND (SM)
Reddish
WS(;g:—l Brown Sandy | 40 9 N/A N/A N/A N/A
SILT (ML)
Reddish
WS(.S)C-S Brown Sandy | 41 12 N/A N/A N/A N/A
SILT (ML)
Reddish
WS(S&:—G Brown Sandy | 43 13 106.6 18.5 N/A N/A
SILT (ML)
Reddish
WSSC-9 Brown Sandy | 39 11 N/A N/A N/A N/A

(2)

SILT (ML)
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PAVEMENT RECOMMENDATIONS — PARKING LOT

All pavement subgrades should be prepared in accordance with the recommendations in the
section entitled "Fill and Pavement Subgrades" included in this letter.

ECS conducted a pavement analysis for the asphalt parking area and has developed a
recommended pavement section. This pavement section does not apply to the proposed
extension of Observation Drive. Our pavement section is based on a traffic volume of 20,000
ESALS. The traffic load is based upon 2500 cars and light trucks per day. If the expected traffic
volume will be different than the volume stated herein, we must be notified so that our pavement
recommendations can be updated as necessary.

We anticipate that natural silty and sandy soils or new compacted structural fill may be expected
at pavement subgrades. These soils are expected to provide fair to good pavement support. For
design of pavements, we have utilized a CBR value of 5 for the on-site silty and sandy soils and
new compacted fill, which is based on results of laboratory testing as well as experience with
similar projects.

Our pavement analyses are based on methodology from the American Association of State
Highway and Transportation Officials’ (AASHTO) Guide of Design of Pavement Structures,
1993. Summarized below are the subgrade strength parameters, the traffic conditions, and
other design parameters and criteria considered in these analyses.

CBR Value / Resilient Modulus: 5/7500 psi
Traffic Load Design: 20,000 ESALS
Reliability: 75 percent
Overall Variance: 0.45

Initial Serviceability: 4.0

Terminal Serviceability: 2.0

Using the above-indicated design parameters, we recommend the following pavement section:

Pavement Material Pavement Section
(Inches)
Surface Course Asphalt
(9.5 mm Superpave) 2.0
Base Course Asphalt
(19 mm Superpave) 2.0
Compacted Crushed Stone
Base (CR-6) 6.0
Total Pavement Thickness 10.0

An important consideration in the design and construction of pavements is surface and
subsurface drainage. Where standing water develops, either on the pavement surface or within
the base course layer, softening of the subgrade and other problems related to the deterioration
of the pavement can be expected. Furthermore, good drainage should minimize the possibility
of the subgrade materials becoming saturated over a long period of time. Since the compacted
subgrade soils will tend to minimize the downward migration of surface water, it is imperative
that the subgrade soils in the paved areas be graded to facilitate surface drainage and
provisions be made to remove any free water from the granular subbase beneath the asphalt
surface. The pavement section given above assumes a good drainage condition.
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Immediately prior to pavement construction, the exposed subsoils throughout the proposed
paved areas must be carefully and thoroughly proofrolled/compacted and visually examined in
order to detect any yielding, soft or otherwise unsuitable soil conditions; particularly, in any
previously disturbed areas such along utility lines and in areas subjected to construction traffic.
In the event that any unstable conditions occur, the distressed asphalt should be removed and
yielding and soft areas must be undercut and returned to subgrade level with approved
compacted fill or crushed stone. All proofrolling should be accomplished with approved
equipment and must be monitored by the Geotechnical Engineer or his authorized
representative. Placement of the granular subbase and the rigid pavement section should occur
immediately after the subbase soils have been evaluated and determined suitable for pavement
construction by the Geotechnical Engineer or his authorized representative.

Fill and Pavement Subgrades

Prior to fill placement, the subgrade soils should be carefully examined by an experienced
Geotechnical Engineer or authorized representative to identify any localized loose, yielding or
otherwise unsuitable materials. After examining the exposed soils, loose and yielding areas
should be identified by proofrolling with an approved piece of equipment, such as a loaded
dump truck, having an axle weight of at least 10 tons. Any soft or unsuitable materials
encountered during this proofrolling should be removed and replaced with an approved
engineered fill compacted, or recompacted, to the criteria provided below.

Upon achieving competent subgrade materials, after the removal of the topsoil and any
unsuitable soils, compacted structural fill should be placed to subgrade levels with an approved,
controlled, compacted engineered fill. Engineered fill below the top 12 inches of subgrade level
should consist of soils classified ML, SM, or more granular per ASTM D-2487, with a liquid limit
and plasticity index of less than 40 and 15, respectively, and compacted to at least 95 percent of
the maximum dry density per AASHTO T99 Method C. Fill in the top 12 inches below roadway
subgrade levels should be classified as ML or more granular with a liquid limit and plasticity
index of less than 40 and 12, respectively, and a maximum dry density of at least 105 pcf. The
top 12 inches shall be compacted to at least 100 percent of the maximum dry density per
AASHTO T99 Method C. All structural fill should be placed in loose lifts, which do not exceed 8
inches in thickness. Generally, the moisture content of the fill materials should be maintained
within +2 percent of the optimum moisture content for the fill material, as determined by
AASHTO T-99.

An examination of the soil boring data and the lab testing results indicates that most of the on
site sandy silt and silty sand soils will be suitable for reuse as controlled, compacted fill, below
the pavements. Prior to the utilization of any off-site borrow materials, the Geotechnical
Engineer should be provided with representative samples in order to determine the material
suitability for use as a controlled, compacted fill and to develop moisture-density relationships.
In order to expedite the earthwork operations, if off-site borrow materials are required, it is
recommended that those material consist of a granular material which will provide suitable
support, and be easily compacted and well drained.

Grade controls should be maintained throughout the filling operations. All filling operations
should be observed on a full-time basis by a qualified soils technician to determine that
minimum compaction requirements are being achieved. A minimum of one compaction test per
2,500 square foot area should be made for each lift. The elevation and location of the tests
should be clearly identified at the time of fill placement.
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Compaction equipment suitable to the soil type used as fill should be selected to compact the
fill. Theoretically, any equipment type can be used as long as the required density is achieved.
Ideally, a steel drum roller would be most efficient for compacting and sealing the surface soils.
However, for fine-grained soils a sheepsfoot roller is recommended. All areas receiving fill
should be graded to facilitate positive drainage away from the roadways of any free water
associated with precipitation and surface run-off.

Fill materials should not be placed on frozen soils or frost-heaved soils and/or soils which have
been recently subjected to precipitation. All frozen soils should be removed prior to continuation
of fill operations. Borrow fill materials, if required, should not contain frozen materials at the
time of placement.

If any problems are encountered during the earthwork operations, or if site conditions deviate
from those encountered during our subsurface exploration, the Geotechnical Engineer should
be notified immediately.

Closing

This report has been prepared to aid in the evaluation of this site and to assist the design team
with the design of the proposed pavements and SWM facilities. The report scope is limited to
this specific project and the location described. The project description represents our current
understanding of the significant aspects of the proposed improvements relevant to the
geotechnical considerations.

We appreciate the opportunity to have provided geotechnical engineering services on this
project. Should you have questions regarding our findings or need additional consultations,
please do not hesitate to contact our office.

Respectfully,

ECS MID-ATLANTIC, LLC

Py N

Gregory A. Ratkowski Jeffrey A. McGregor, P.E.
Project Engineer Geotechnical Manager
Attachments:

United Soil Classification System (1 page)
Laboratory Test Results (22 pages)
Reference Notes for Boring Logs (1 page)
Boring Logs (49 pages)

Boring Location Diagram (1 page)

I:\Department 3 Geotechnica\GEOTECHNICAL\PROJECTS\3900's\13-3921 Montgomery College Bioscience - SWM and Road
Borings\13-3921 Montgomery College Bioscience WSSC, SWM, Roadway Borings.doc



UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)
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Well-graded gravels, gravel-
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T ST o
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2= ® o SW Well-graded sands, gravelly S g ‘g_ C, = Dgo/Dyg greater than 6
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~ (=% E2EESw ual symbols
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< SC ) < Q2 50 .
~ mixtures T T e = with P.I. greater than 7
[a W a g Eaip=Rt]
Inorganic silts and very fine
;é; ML sands, rock flour, silty or Plasticity Chart
w € clayey fine sands, or clayey
= _@g silts with slight plasticity
3 g § inorganic clays of low to 60
7] = cL medium plasticity, gravelly
g of clays, sandy clays, silty clays, " A" line
N b Z lean clays 50 /
=} z Organic silts and organic silty
Z < CH
= = oL clays of low plasticity /
[} 2 q-><) 40 /
5 g Inorganic siits, micaceous or g CL
L= g MH diatomaceous fine sandy or == /
o £ i silty soils, elastic silts £ 30
S o © Q /
8 o S£ B
v 95 g 1
24 =8 CH Inorganic clays of high A 20 / NIH and OH
L & %S plasticity, fat clays
E 2E 10 /
s 3
= 33 OH O_rganic c;|§ys of mgzdigm to CL-ML ML and OL
£ = high plasticity, organic silts 0
% 0 10 20 30 40 50 60 70 80 90 100
= o
= =8 EPRSU
=) é%’ Pt Peat and other highly organic Liquid Limit
T5° soils

? Division of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based on Atterberg limits; suffix d used when

L.L. is 28 or less and the P.1. is 6 or less; the suffix u used when L.L. is greater than 28.
Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbols. For example:

GW-GC,well-graded gravel-sand mixture with clay binder.

(From Table 2.16 - Winterkorn and Fang, 1975)
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w
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%
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o / MH or OH]
[CLoroL /
30 /r
20 Va
/
]
/L ©
10 =
CL]ML /| ML or OL
0 .,
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT, LL
BORING/ WATER
SAMPLE DEPTH TEST CONTENT
No. (feet) | SYMBOL DESCRIPTION (%) LL | PL | PI
ROAD-1/BAG O BROWN SILTY SAND W/GRAVEL (SM) 34 | NP | NP
ROAD-5/BAG _ | REDDISH BROWN SANDY SILT (ML) 48 | 33| 15
ROAD-7 / BAG _ A BROWN SILTY SAND (SM) 39| 29 | 10
ROAD-4 /BAG A ORANGISH BROWN SANDY SILT (ML) 401 28| 12
SWM-E8 / BAG X REDDISH BROWN SILTY SAND (SM) 38129 9
SWM-A3 / BAG o REDISH BROWN SANDY SILT (ML) 471 29| 18
SWM-A2 / BAG L BROWN SANDY SILT (ML) 381291 9
WSSC-6/BAG O REDDISH BROWN SNADY SILT (ML) 431 30| 13
/ ¢ -1 -] -
/ + S I
A

Applicable ASTM: D-4318

ECS - MID ATLANTIC LLC

Project: MC BIOSCIENCE

Frederick, Maryland
Project No.: 3921
Date: 1/18/10 Plasticity Chart

ROAD-1; SWM-C1; ROAD-5; ROAD-7; ROAD-9; SWM-A2; SWM-B1; SWM-E6; ROAD-6; SWM-E9; SWM-F1 MLIM
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LIQUID LIMIT, LL
BORING/ WATER
SAMPLE DEPTH TEST CONTENT
No. (feet) SYMBOL DESCRIPTION {%) LL} PL| PI
WSSC-9/ BAG O |REDDISH BROWN SANDY SILT (ML) 39| 28 | 11
WSSC-1/BAG | _ ®m |REDDISH BROWN SANDY SILT (ML) 20131 9
WSSC5/BAG | A [REDDISH BROWN SANDY SILT (ML) 4129 12
/ A - - -
7 X - |-
/ o] - - _
/ ® - - -
/ Q -1 -1 -
/ ¢ - - -
/ + _ - -
A

Applicable ASTM: D-4318

ECS - MID ATLANTIC LLC

Project: MC BIOSCIENCE

Frederick, Maryland
Project No.: 3921
Date: 1/18/10 Plasticity Chart

WSSC3-BAG; WSSC1-BAG; WSSC5-BAG MLIM




COBBL GRAVEL

SAND SILT OR CLAY

COARSE FINE COARSE MEDILIM

FINE

U.S. STANDARD SIEVE U.S. STANDARD SIEVE NUMBERS HYDROMETER
OPENING IN INCHES
3" 15" 34" 38" 4 10 20 40 60 100 200
100.0 .
N
T
90.0 Aan
N
NN
<
780.0 0 \-\\
P s
2 N TR
Z70.0 N N
2 \:1\ \A\i‘:
>
060.0
2] ™
z N
m50'0 L Na
< ‘D\\D\
240.0 s
2
530.0
20.0
10.0
0.0
100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN MILLIMETERS
Boring/ Depth Description
Sample No. (feet) Svmbol LL Pl P
O
ROAD-1/BAG 34 NP |BROWN SILTY SAND W/GRAVEL (SM)
|
RTOAD-5/ BAG 48 15 |REDDISH BROWN SANDY SILT (ML)
A
ROAD-7 / BAG 39 10 |BROWN SILTY SAND (SM)
ROAD-4 / BAG 40 12 |ORANGISH BROWN SANDY SILT (ML)

Project: MC BIOSCIENCE
Project No.: 3921

Date: 01/18/10

ECS - Mid-Atlantic, LLC
Frederick, Maryland

Grain Size Analysis




COBBL GRAVEL SAND SILT OR CLAY
COARSE FINE COARSE MEDIIM FINE
U.S. STANDARD SIEVE U.S. STANDARD SIEVE NUMBERS HYDROMETER
OPENING IN INCHES
3" 15" 3/4" 38" 4 10 20 40 60 100 200
100.0 5&3
S
90.0 ]
\\\ll ::§\\\d\
o NN
m80.0 N \\ﬁ\
3 _ A
Z70.0 SN Tl
T,
o ™
» Mo
860'0 ] NG
= N
=z \D\\\é
©50.0
w
<
540.0
2
530.0
20.0
10.0
0.0
100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN MILLIMETERS
Boring/ Depth Description
Sample No. (feet) Svmbol LL Pl P
O
SWM-E8 / BAG 38 9 |REDDISH BROWN SILTY SAND (SM)
m
SWM-A3/ BAG 47 18 |REDDISH BROWN SANDY SILT (ML)
A
SWM-A2/ BAG 38 9 [BROWN SANDY SILT (ML)
WSSC-6 / BAG 43 13 |REDDISH BROWN SANDY SILT (ML)

Project: MC BIOSCIENCE

Project No.: 3921

Date: 01/18/10

ECS - Mid-Atlantic, LLC
Frederick, Maryland

Grain Size Analysis




COBBL GRAVEL SAND SILT OR CLAY
COARSE FINE COARSE MEDILIM FINE
U.S. STANDARD SIEVE U.S. STANDARD SIEVE NUMBERS HYDROMETER
OPENING IN INCHES
3" 15" 34" 38" 4 10 20 40 60 100 200
100.0 17
A \\IJJ\
90.0 ™
r"r’xso 0 \ﬁ\\:\\
P . ™~
m \\:\A\i\t\
5700 k AN
o - u\i
$60.0 i
o -
g
m50'0
=<
540.0
e
=530.0
20.0
10.0
0.0
100 10 1 0.1 0.01 0.001
PARTICLE SIZE IN MILLIMETERS
Boring/ Depth Description
Sample No. (feet) Svmbol LL Pl P
]
WSSC-9/BAG 39 11 |REDDISH BROWN SANDY SILT (ML)
[ |
WSSC-1/BAG 40 9 |REDDISH BROWN SANDY SILT (ML)
WSSC-5/ BAG o 41 12 |REDDISH BROWN SANDY SILT (ML)
/

Project: MC BIOSCIENCE

Project No.: 3921

Date: 01/18/10

ECS - Mid-Atlantic, LLC
Frederick, Maryland

Grain Size Analysis
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Zero Air Voids Curve
[
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Gs=2.70
115 \\
N\
1 B
= \\ \\
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o105
5 \
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o
=]
100
95
90
8 13 . 23 28 33
Moisture Content (%)
Sample No. ROAD4-BAG Natural Moisture Content 15.0
Street Percent Passing No. 200 Sieve 57.7
Station Percent Retained on No. 4 Sieve 9.7
Liquid Limit (LL) 40 Percent Retained on 3/4" Sieve 0.6
Plastic Limit (PL) 28 Maximum Dry Density (pcf) 111.6
Plasticity Index (PI 12 Optimum Moisture Content (%) 16.1
Liquidity Index (LI) Corr. Maximum Dry Density (pcf) 115.4
Description ORANGISH BROWN SANDY SILT | Corr. Optimum Moisture Content (%) 147
Classification ML Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 9.7
Test Standard D-698 Test Method A

Project: MC BIOSCIENCE

Project No.:
Date:

3921
01/18/10

ECS MID-ATLANTIC, LLC
Frederick, Maryland

Moisture Density Relationship Curve




120 N
N\
N
118 N Zero Air Voids Curve
I
116 R
Gs=
= N
114 - . 2.70
AN N
L N\
112 e N
\ N
N\ \\
110 N
N\ N
< 108 N\
(%
& \ N
> 106
3 i
o
A 104
[
Q 102
100
98
96
94
92
90
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Moisture Content (%)
Sample No. SWMES-BAG Natural Moisture Content
Street Percent Passing No. 200 Sieve 494
Station Percent Retained on No. 4 Sieve 13.5
Liquid Limit (LL) 38 Percent Retained on 3/4" Sieve o
Plastic Limit (PL) 29 Maximum Dry Density (pcf) 114.7
Plasticity Index (P 9 Optimum Moisture Content (%) 14.2
Liquidity Index (LI Corr. Maximum Dry Density (pcf) 119.9
Description REDD[SHSBARN%WN SILTY Corr. Optimum Moisture Content ( 12.6
Classification SM Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 13.5
| Test Standard D-698 Test Method: A
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland
Date: G181 Moisture Density Relationship Curve
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Zero Air Voids Curve —
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125 Gs= __ | | |
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120
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©
e
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@ 115 R
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110 \
105
100
6 8 10 12 14 16 18 20 22 24 26
Moisture Content (%)
Sample No. SWMAS3-BAG Natural Moisture Content
Street Percent Passing No. 200 Sieve 53.6
Station Percent Retained on No. 4 Sieve 2.9
Liquid Limit (LL) 47 Percent Retained on 3/4" Sieve 0
Plastic Limit (PL) 29 Maximum Dry Density (pcf) 115.2
Plasticity Index (P 18 Optimum Moisture Content (%) 16.8
Liquidity Index (LI Corr. Maximum Dry Density (pcf) 116.3
L REDDISH BROWN . . d
Description SANDY SILT Corr. Optimum Moisture Content ( 16.4
Classification ML Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 2.9
Test Standard D-698 Test Method: A
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland
Date: 81/18M10 Moisture Density Relationship Curve
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100
6 8 10 12 14 16 18 20 22 24 26
Moisture Content (%)
Sample No. SWMAZ2-BAG Natural Moisture Content
Street Percent Passing No. 200 Sieve 56.7
Station Percent Retained on No. 4 Sievs 1.8
Liquid Limit (I.L) 38 Percent Retained on 3/4" Sieve 0
Plastic Limit (PL) 29 Maximum Dry Density (pcf) 113.2
Plasticity Index (P 9 Optimum Moisture Content (%) 15.8
Liquidity Index (LI Corr. Maximum Dry Density (pcf) 113.9
Description BROWN SANDY SILT Corr. Optimum Moisture Conten 15.6
Classification ML Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 1.8
Test Standard D-698 Test Method: A
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland
Date: g1/18/18 Moisture Density Relationship Curve
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Moisture Content (%)
Sample No. WSSC6B-BAG Natural Moisture Content
Street Percent Passing No. 200 Sieve 69.5
Station Percent Retained on No. 4 Sievq 6.0
Ligquid Limit (LL) 43 Percent Retained on 3/4" Sieve 0
Plastic Limit (PL) 30 Maximum Dry Density (pcf) 106.6
Plasticity Index (P 13 Optimum Moisture Content (%) 18.5
Liquidity Index (LI Corr. Maximum Dry Density (pcf) 108.7
Description REDDISH BSFTI(_DTWN SANDY Corr. Optimum Moisture Conten 17.5
Classification ML Percent (%) Gravel as Tested 0.0
Specific Gravity 2.50 Percent (%) Gravel Total 6.0
Test Standard D-698 Test Method: A
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland
Date: $4/18/18¢ Moisture Density Relationship Curve
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3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Moisture Content (%)
Sample No. ROAD1-BAG Natural Moisture Content
Street Percent Passing No. 200 Sieve 36.9
Station Percent Retained on No. 4 Sieve 19.0
Liquid Limit (LL) 34 Percent Retained on 3/4" Sieve 0.4
Plastic Limit (PL) NP Maximum Dry Density (pcf) 1211
Plasticity Index (P NP Optimum Moisture Content (%) 11.7
Liquidity Index (LI Corr. Maximum Dry Density (pcf) 127.9
- BROWN SILTY SAND . . d
Description W/GRAVEL Corr. Optimum Moisture Content ( 9.9
Classification SM Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 19.0
Test Standard D-698 Test Method: A
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland
Date: 11210 Moisture Density Relationship Curve
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Moisture Content (%)

Sample No. RCADS-BAG Natural Moisture Content

Street Percent Passing No. 200 Sieve 57.3
Station Percent Retained on No. 4 Sieve 13.0
Liquid Limit (LL) 48 Percent Retained on 3/4" Sieve 0.9
Plastic Limit (PL) 33 Maximum Dry Density (pcf) 108.1
Plasticity Index (Pl 15 Optimum Moisture Content (%) 18.3
Liquidity Index (LI) Corr. Maximum Dry Density (pcf) 113.4
Description REDDISH BROWN SANDY SILT | Corr. Optimum Moisture Content (%) 16.2
Classification ML Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 13.0
Test Standard D-698 Test Method A

Project No.:
Date:

Project: MC BIOSCIENCE

3921
01/12/10

ECS MID-ATLANTIC, LLC
Frederick, Maryland

Moisture Density Relationship Curve
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Moisture Content (%)

Sample No. ROAD7-BAG Natural Moisture Content

Street ' Percent Passing No. 200 Sieve 46.5
Station Percent Retained on No. 4 Sieve 9.8
Liquid Limit (LL) 39 Percent Retained on 3/4" Sieve 0
Plastic Limit (PL) 29 Maximum Dry Density (pcf) 108.8
Plasticity Index (P 10 Optimum Moisture Content (%) 18.0
Liquidity Index (LI Corr. Maximum Dry Density (pcf) 112.7
Description BROWN SILTY SAND Corr. Optimum Moisture Content (| 16.4
Classification SM Percent (%) Gravel as Tested 0.0
Specific Gravity 2.70 Percent (%) Gravel Total 9.8
Test Standard D-698 Test Method: A
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland

Date: $1/12/18 Moisture Density Relationship Curve




CBR Penetration
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Penetration (inch)

Sample No.: ROAD1-BAG Street: 0
Description. BROWN SILTY SAND W/GRAVEL | Station No.: 0

Classification: SM Test Method: D-1883

Maximum Dry Density (pcf) 127.9 | CBR 1
Opt. Moisture Content (%) 9.9 Corrected CBR @ 0.1" 1.1
Natural Moisture Content Corrected CBR @ 0.2" 1.1
Liquid Limit (LL) 34 Proctor Method D-698
Plastic Limit (PL) NP Dry Density as Molded 110.0
Plasticity Index (PI) NP Molded Moisture Content 8.3
Liquidity Index (L) Percent of Maximum Density 86.0
Percent Retained 3/4" Sieve 0.4 Moisture Content +/- Opt -1.6
Percent Retained No. 4 Sieve 19.0 Percent (%)Swell 0.6
Percent Passing No.200 Sieve 36.9

Project: MC BIOSCIENCE
Project No.: 3921
Date: 01/18/10

ECS MID-ATLANTIC, LLC
Frederick, Maryland
California Bearing Ratio Curves




CBR Penetration
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Penetration (inch)

Sample No.: ROAD1-BAG Street: 0
Description. BROWN SILTY SAND W/GRAVEL | Station No.: 0

Classification: SM Test Method: D-1883

Maximum Dry Density (pcf) 127.9 CBR 3
Opt. Moisture Content (%) 9.9 Corrected CBR @ 0.1" 13.2
Natural Moisture Content Corrected CBR @ 0.2" 15.4
Liquid Limit (LL) 34 Proctor Method D-698
Plastic Limit (PL) NP Dry Density as Molded 127.5
Plasticity Index (PI) 34 Molded Moisture Content 8.3
Liguidity index (L) Percent of Maximum Density 99.7
Percent Retained 3/4" Sieve 04 Moisture Content +/- Opt -1.6
Percent Retained No. 4 Sieve 19.0 Percent (%)Swell 0.8
Percent Passing No.200 Sieve 36.9

Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland

Date: 01/18/10 California Bearing Ratio Curves
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CBR Penetration
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0.200 0.250 0.300 0.350 0.400 0.450 0.500

Penetration (inch)

Sample No.: ROADS5S-BAG Street: 0
Description: REDDISH BROWN SANDY SILT Station No.: 0

Classification: ML Test Method: D-1883

Maximum Dry Density (pcf) 113.4 CBR 1
Opt. Moisture Content (%) 16.2 Corrected CBR @ 0.1" 1.0
Natural Moisture Content Corrected CBR @ 0.2" 1.1
Liquid Limit (LL) 48 Proctor Method D-698
Plastic Limit (PL) 33 Dry Density as Molded 93.2
Plasticity index (P 15 Molded Moisture Content 15.4
Liquidity Index (L) Percent of Maximum Density 82.2
Percent Retained 3/4" Sieve 0.9 Moisture Content +/- Opt -0.8
Percent Retained No. 4 Sieve 13.0 Percent (%)Swell 1.1
Percent Passing No.200 Sieve 57.3

Project: MC BIOSCIENCE
Project No.: 3921
Date: 01/18/10

ECS MID-ATLANTIC, LLC
Frederick, Maryland
California Bearing Ratio Curves




CBR Penetration
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0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.500
Penetration (inch)
Sample No.: ROAD5-BAG Street: 0
Description:. REDDISH BROWN SANDY SILT Station No.: 0
Classification: ML Test Method: D-1883
Maximum Dry Density (pcf) 113.4 CBR 3
Opt. Moisture Content (%) 16.2 Corrected CBR @ 0.1" 6.3
Natural Moisture Content Corrected CBR @ 0.2" 7.6
Liquid Limit (LL) 48 Proctor Method D-698
Plastic Limit (PL) 33 Dry Density as Molded 112.1
Piasticity Index (PI) 15 Molded Moisture Content 15.4
Liguidity Index (LI) Percent of Maximum Density 98.9
Percent Retained 3/4" Sieve 0.9 Moisture Content +/- Opt -0.8
Percent Retained No. 4 Sieve 13.0 Percent (%)Swell 1.4
Percent Passing No.200 Sieve 57.3
Project: MC BIOSCIENCE ECS MID-ATLANTIC, LLC
Project No.: 3921 Frederick, Maryland
Date: 01/18/10 California Bearing Ratio Curves
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CBR Penetration
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Penetration (inch)

Sample No.: ROAD7-BAG

Street: 0

Description: BROWN SILTY SAND

Station No.: 0

Classification: SM Test Method: D-1883

Maximum Dry Density (pcf) 112.7 | CBR 1
Opt. Moisture Content (%) 16.4 Corrected CBR @ 0.1" 0.9
Natural Moisture Content Corrected CBR @ 0.2" 0.9
Liquid Limit (LL) 39 Proctor Method D-698
Plastic Limit (PL) 29 Dry Density as Molded 96.6
Plasticity Index (PI) 10 Molded Moisture Content 16.4
Liquidity Index (L) Percent of Maximum Density 85.7
Percent Retained 3/4" Sieve Moisture Content +/- Opt 0.0
Percent Retained No. 4 Sieve 9.8 Percent (%)Swell 1.3
Percent Passing No.200 Sieve 46.5

Project: MC BIOSCIENCE
Project No.: 3921
Date: 01/18/10

ECS MID-ATLANTIC, LLC
Frederick, Maryland
California Bearing Ratio Curves




CBR Penetration
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Penetration (inch)
Sample No.: ROAD7-BAG Street: 0
Description. BROWN SILTY SAND Station No.: 0

Classification: SM Test Method: D-1883

Maximum Dry Density (pcf) 112.7 CBR 3
Opt. Moisture Content (%) 16.4 Corrected CBR @ 0.1" 7.4
Natural Moisture Content Corrected CBR @ 0.2" 9.0
Liquid Limit (LL) 39 Proctor Method D-698
Plastic Limit (PL) 29 Dry Density as Molded 111.0
Plasticity Index (Pl) 10 Molded Moisture Content 16.4
Liquidity Index (L) Percent of Maximum Density 98.5
Percent Retained 3/4" Sieve Moisture Content +/- Opt 0.0
Percent Retained No. 4 Sieve 9.8 Percent (%)Swell 0.9
Percent Passing No.200 Sieve 46.5

Project: MC BIOSCIENCE
Project No.: 3921
Date: 01/18/10

ECS MID-ATLANTIC, LLC
Frederick, Maryland
California Bearing Ratio Curves
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REFERENCE NOTES FOR BORING LOGS

Drilling Sampling Symbols

SS Split Spoon Sampler ST Shelby Tube Sampler

RC Rock Core, NX, BX, AX PM Pressuremeter

DC Dutch Cone Penetrometer RD Rock Bit Drilling

BS Bulk Sample of Cuttings PA Power Auger (no sample)
HSA  Hollow Stem Auger WS  Wash sample

REC Rock Sample Recovery % RQD Rock Quality Designation %

Correlation of Penetration Resistances to Soil Properties

Standard Penetration (blows/ft) refers to the blows per foot of a 140 Ib. hammer falling 30
inches on a 2-inch OD split-spoon sampler, as specified in ASTM D 1586. The blow count is
commonly referred to as the N-value.

A. Non-Cohesive Soils (Silt, Sand, Gravel and Combinations)

Density Relative Properties
Under 4 blows/ft Very Loose Adjective Form 12% to 49%
5 to 10 blows/ft Loose With 5% t0 12%

11 to 30 blows/ft Medium Dense
31 to 50 blows/ft Dense
Over 51 blows/ft Very Dense

Particle Size Identification

Boulders 8 inches or larger
Cobbles 3 to 8 inches
Gravel Coarse 1 to 3 inches
Medium ¥ to 1 inch
Fine Y4 to Y2 inch
Sand Coarse 2.00 mm to V4 inch (dia. of lead pencil)
Medium 0.42 to 2.00 mm (dia. of broom straw)
Fine 0.074 to 0.42 mm (dia. of human hair)
Silt and Clay 0.0 to 0.074 mm (particles cannot be seen)

B. Cohesive Soils (Clay, Silt, and Combinations)

Unconfined .
. Degree of Plasticity
Blows/ft Consistency Comg. ?tl;r;ngth Plasticity Index
{o]
Under 2 Very Soft Under 0.25 None to slight 0-4
3to4 Soft 0.25-0.49 Slight 5-7
5t08 Medium Stiff 0.50-0.99 Medium 8§-22
910 15 Stiff 1.00-1.99 High to Very High  Over 22
16 t0 30 Very Stiff 2.00-3.00
31 to 50 Hard 4.00-8.00
Over 51 Very Hard Over 8.00
Water Level Measurement Symbols
WL Water Level BCR Before Casing Removal DCI Dry Cave-ln
WS While Sampling ACR After Casing Removal WCI  Wet Cave-In
WD While Drilling \V Est. Groundwater Level ¥ Est. Seasonal High GWT

The water levels are those levels actually measured in the borehole at the times indicated by the
symbol. The measurements are relatively reliable when augering, without adding fluids, in a granular
soil. In clay and plastic silts, the accurate determination of water levels may require several days for
the water level to stabilize. In such cases, additional methods of measurement are generally applied.




AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING

#

ROAD-1

SHEET

PROJECT NAME

Montgomery College Bioscience

ARCHITECT—-ENGINEER

3

LLC

MID-ATLANTIC

—(O— CALIBRATED PENETROMETER
TONS,

SITE LOCATION ENETS
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings e % CONTg‘T % LT %
£ _|E s DESCRIPTION OF MATERIAL ENGLISH UNITS E El rocx u DESIGNATION & RECOVERY
= |g|E|E » |BOTTOM OF CASING [ LOSS OF CIRCULATION B B b o —e0% o —100%
8 |88 g|8 g =
5 (&g 3 = STANDARD PENETRATION
51558 SURFACE ELEVATION 580.79 <5 ® D T
0 win|n| K 10 20 30 40 50+
- \Topsoil Depth 2” : '
] 14SS|18| 8 Silty SAND, With Rock
Fragments, Brown, Gray and Red,
-] Moist, Firm to Medium Dense,
— 2 [ss|ig|iz| (SM)
5—] g
- Silty SAND, With Decomposed
3 {SS|18 12 ’
Rock Fragmenis, Gray and Red, i:
—] Moist, Medium Dense, (SM)
“J141SS|18]| 8 Decomposed Rock, Brown, Moist, A
10 Very Dense §
] ~I
] _— .
— s gl :
JsIsSIsTs %:_ ALY
15— —~
~ =~} 565
. =1
] N
_ =
46 iss|i8|10 ~~y (38-31-36)(X) 67
20—
—] END OF BORING @ 20.0° —560
25— —
— 555
30— AL —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

<]

WL DRY

BORING STARTED

WS OR @

12-28-09

¥vwieer) DRY  ¥wiacr) DRY

BORING COMPLETED

12-28-09

CAVE IN DEPTH ® 14.7° @ 24 HRS

i<

YWLDRY © 24 HRS

RIG CME 750oreMAN PRICE

DRILLING METHOD HSA

GRatkowski(1/3/2010 9:02:31 PM)



AMH {02-25-10) AMH {03-30-10} AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #
ROAD-2

SHEET

PROJECT NAME

Montgomery College Bioscience

ARCHITECT-ENGINEER

3

LLC

MID-ATLANTIC

SITE LOCATION

—O—~ CALIBRATED PENETROMETER
TONS/FT. #

Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Bor]ngs LIMIT % CONTENT % LIMIT %
= - X ®--———s
e B2 DESCRIPTION OF MATERIAL ENGLISH UNITS 9 €| rock quauTy pEsiNATIoN & REcovERY
~ . [ L= > s —— -
£ E E B % | BOTTOM OF CASING ) 10SS OF CIRCULATION E § | s0s ae— 1 00%
= o e B B A~ 5 =
a o | o &= STANDARD PENETRATION
S| §|§ | 3 |SURFACE ELEVATION 595 20 < 5 @ STANDARD PE NET
0 viimn| = 10 20 30 40 50+
- -\Topsoil Depth 6" /m—
1 1(SS}18{10| Cloyey SILT, With Sand, [ 7 (2-3-4)
Orangish Brown, Moist, Firm, — :
— (ML) —
— 2 lss|is]1g] 4d = 8 (335
5] Silty SAND, Gray, Orange and iHH 520 (3-3-9)
] Brown, Moist, Firm to Medium [
Dense (SM) — .
_131Ssj18|18 [ 19 (6-7-12)
—] 4 |ss|is]18 — 17 (5-7-10)
10— 515 |
— END OF BORING @ 10.0° —
15— 510
20— 505
25— 500
30— -+ ——L- - -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

YL DRY

WS OR @D

BORING STARTED

12-28-09

¥wiscr) DRY  ¥wiiacr) DRY

BORING COMPLETED

12-28-09

CAVE IN DEPTH @ §'5” @ 24 HRS

i<

t¥LDRY @ 24 HRS

RIG CME 75Q0oreMaN T C,

DRILLING METHOD HSA

GRolkowski{1/5/2010 3:57:25 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT JOB # BORING # SHEET TN ———————
The Lukmire Partnership 3921 ROAD-3 1 oF 1 Ec
PROJECT NAME ARCHITECT-ENGINEER JLLC

Montgomery College Bioscience

MHD-ATLANTIC

SITE LOCATION O~ CAUBRATEP%N%E/I;_EI:‘T%OMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM)I;F % CONTg‘T % HMZT %
g ; E|lo DESCRIPTION OF MATERIAL ENGLISH UNITS é E| Rock quaLITY DESIGNATION & RECOVERY
E i E 2 E BOTTOM OF CASING ) L0SS OF CIRCULATION E g | RODx— — — RECK-—
=] =] [
2 B § |SURFACE ELEVATION & STANDARD PENETRATION
313|358 487.65 £ 3] @ ERER
0 Bnla|S|E - 10 20 30 40 50+
— \Topsoil Depth 4” - : :
_J1|Ss|i8|16| Sandy SILT, Trace Rock N 10 (3-4-6)
Fragments, Reddish Brown, —485 :
] Moist, Firm, (ML) — :
- 2 |SS|181141 "git SAND, With Decomposed — 2l (-8-12)
) _ Rock Fragments, Reddish Brown, [
Moist, Medium Dense 1o Dense, — '
J3|ss|18]14| (SM) — 26 (7-11-15)
—480 ‘
14 |SS|i18]|10 [ (10-14-19)() 33
10— — :
—] END OF BORING @ 10.0° -
B 475
15— -
B 470
20— -
B 465
o —
E 460
30— ——"—— - —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vvwi DRY WS OR @D | BORING STARTED 12—24-09
¥wier) DRY  ¥wiacr) DRY BORING COMPLETED 12—24—~(0Q |[CAVE IN DEPTH @ §.8° @ 24 HRS
Yw. DRY @ 24 HRS rRi¢ CME 75(0roreMaNn PRICE DRILLING METHOD HSA

GRatkowski(1/5/2010 4:00:36 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB # BORING

3921

#

ROAD—4 1

SHEET
oF 1

PROJECT NAME

Montgomery College Bioscience

ARCHITECT—ENGINEER

d

CS...

MID-ATLANTIC

SITE LOCATION O~ CALIBRAT@I%NI;E/:I;’EIZ‘T%OMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM}I;P % CONTENT % UME‘ %
& ; 1 P DESCRIPTION OF MATERIAL ENGLISH UNITS | » 1 o QUALITY DESIGNATION & RECOVERY
= |s|&lB|T g z RQD%— — — REC.%
£ | 2] & 8| g |BoTTOM OF CASING P~ LOSS OF CIRCULATION g 20— A0 %— 60%— BO%—1 00%
B By | B E =
S L& & | SURFACE ELEVATION = STANDARD PENETRATION
212153 & 486.28 = 2] © TR
O 7] w | n 4 - 10 20 30 40 50+
] Topsoil Depth 4~ /m— r
\ P P — CoX — —A
1 |ss|18|12| SILT, Trace Clay, Orangish 485 7 @34 28 40
] Brown, Moist, Firm, (ML) — ' :
— Sandy SILT, With Decomposed -
2 |ss|18|16 Y ) p 17 (4710
5 7 Rock Fragments, Brown, Moist, [ ( )
— Medium Dense to Very Dense, —
ML — :
13 lss|{i8]16 (ML) —480 0 (5-6-12)
14 |SS|18|12 [ (7-19-32 51
10 - |
— END OF BORING @ 10.0° —
3 0 —475
15 -
E 470
=0 —
] 465
RO —
B 460
30— - —— "+ —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

YvL DRY WS OR @ | BORING STARTED 12—-24-09
¥wieer) DRY  ¥wiacr) DRY BORING COMPLETED 12—-24-09 CAVE IN DEPTH @ 7.2’ @ 24 HRS
Y RI¢c CME 75(0oreEMAN PRICE DRILLING METHOD HSA

“¥. DRY @ 24 HRS

GRatkowski(1/6,/2010 12:00:53 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03~31-10)

CLIENT JOB # BORING # SHEET ————
The Lukmire Partnership 3921 ROAD-5 1 oF 1 Ec
PROJECT NAME ARCHITECT-ENGINEER LLC
v v T —
Montgomery College Bioscience MID-ATLANTIC
SITE LOCATION ~O~  CAUIBRATED PENETROMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings e 7 oy
~ 5 DESCRIPTION OF MATERIAL ENGLISH UNITS | v &
g - v g E = ROCK QUALITY DESIGNATION & RECOVERY
z | 2 £ B % |BOTTOM OF CASING [ LOSS OF CIRCULATION 3 é o P e S
H |88 g|8 g =
=] [T > STANDARD PENETRATION
S| §| § | S SURPACE ELEVATION 472.20 5 5 ® N
0 vl w|wv|x 10 20 30 40 50+
— H. Topsoil Depth 6” /m ' '
_J1|ss|18|12] Clayey SILT, Reddish Brown, 470 8 (3-3-9)
Moist, Firm, (ML) — :
- ox 23.1
— Sandy SILT, With Decomposed - sy :
2 [SS|18 |16 S (3-4-5
5—] Rock Fragments, Reddish Brown [ ( f.) Y — A
- aond Orange, Moist, Firm to — 219 :33 48
] Medium Dense, (ML) n ﬁ ﬁ
3 |ss|8]16 —465 10 (3-5-5)
- ®
— n 21.6
10— —
= 460
Silty SAND, With Decomposed s
S [SS|18]18 : 13:(4-6-7
15 ] Rock Fragments, Reddish Brown, HEE f( g
] Wet, Medium Dense, (SM) / =
] END OF BORING @ 15.0° —455
20 —
— 450
o —
3 445
30__—_ N S IR R .

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

1<

WL DRY

WS OR @

BORING STARTED

12-23-09

¥wicr) DRY  ¥wi(acr) DRY

BORING COMPLETED

12-23-09

CAVE IN DEPTH ® 11.8° @ 24 HRS

i<

W.DRY ©@ 24 HRS

RIG CME 750roreMaN PRICE

DRILLING METHOD H{SA

GRatkowski(1/6,/2010 12:06:41 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
39821

PROJECT NAME

Montgomery College Bioscience

ARCHITECT-ENGINEER

BORING # SHEET ——
ROAD-6 1 oF 1 Ecs

LLC

IR

MID-ATLANTIC

SITE LOCATION —O— CALIBRATED PENETROMETER
. . TONS/FT. #
Observation Drive, Germantown, Maryland 12 3 4 5+
PLASTIC WATER LIQUID

SWM and Road Borings UM;;P % CONTENT % UMLT %
£ 1Bl DESCRIPTION OF MATERIAL ENGLISH UNITS 9 E| rock quaury pesienamon & Recovery
= || BB —|& = RQD%== — ~— REC.%————
z | 2 2 | g |BoTTOM OF CASING [~ LOSS OF CIRCULATION 38 | 20%— 40%— 60%—80%—100%
g |88 98 g =

a =] & >4 B STANDARD PENETRATION

S| §| §| 5 |SURFACE ELEVATION 447.27 58 ® RD PENET
0 wiw|w| K - 10 20 30 40 50+
- R Topsoil Depth 67 /m I '
] 1|ss|18]| 6| Sandy SILT, Dark Brown, Wet, — 5 (2-2-3)
Loose, (ML) 445 o
| — :14.3
— Sandy SILT, Gray and Brown —
2 iss|18|16 Y ) Y ) 10 (3-4-6
5 N Moist, Firm tc Medium Dense, N o ( )
- (ML) — 6.8

1 3|ss|i8j14 [ 16 (5-7-9)

B —440

—_ 4 SS 18 18 '___ 13 ‘(4—5—7)
10 - »

— END OF BORING @ 10.0° -

E 435
15 m

E 430
<0 nl

B 425
i s

E 420
g0+ ——L - =

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥w. DRY

WS OR @

BORING STARTED

12-24-09

¥wiser) DRY  ¥wiacr) DRY

BORING COMPLETED

12—-24-09

CAVE IN DEPTH @ 7.58° @ 24 HRS

i<

W.DRY @ 24 HRS

rG CME 750oreMAN PRICE

DRILLING METHOD HSA

GRatkowski(1/6/2010 12:14:40 PM)



AMH (02-25-10) AMH (03-30~10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #
ROAD-7

SHEET

PROJECT NAME

Montgomery College Bioscience

ARCHITECT—-ENGINEER

J

CS..

MID-ATLANTIC

—O— CALIBRATED PENETROMETER

SITE LOCATION ' D TS
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings ez Cm”g” % e
& _|E s DESCRIPTION OF MATERIAL ENGLISH UNITS é E | Rock QUALITY DESIGNATION & RECOVERY
B |2 3 2 % |BOTTOM OF CASING [l LOSS OF CIRCULATION 3 § —255},"%70%_ -ZO%RECé%%—mO%
2 183898 B =
a ARy >4 STANDARD PENETRATION
S §| § | |SURFACE ELEVATION 430.23 5 3 ® T
0 win|o|x 10 20 30 40 50+
] [ Topsoil Depth 77 7@: - |
] 1|SS|18|10| CLAY, Trace Sand, Gray and [ 5 2-39@ :
Brown, Moist, Soft, (CL — 23.2 :
-] ot (0 — o -
— - [ssliglig| Sondy SILT, With Decomposed — 8 (2-5-5) 39
5 ] Rock Fragments, Grayish Brown, 405 \ . :
- Moist, Firm to Dense, (ML) - :
13 |ss|i8|18 - .
] - 1
— Silty SAND, With Decomposed — - :
4 Iss|18/18 4 ’ P » 32
10 ] Rock Fragments, Grayish Brown, 420 131 :
. Moist, Dense, (SM) — -
5 [ss|18]18 — (152 42
15— —415 |
— END OF BORING @ 15.0° —
20— 410
25— 405
30— 1 ——'——~— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

Yv. DRY ¥s OR @

BORING STARTED

12-23-09

¥wiecr) DRY  ¥wnacr) DRY

BORING COMPLETED

12-23-09

CAVE IN DEPTH @ 8’11” ©® 24 HRS

Yw.DRY @ 24 HRS

RIG CME 750 oREMAN T, C,

DRILLING METHOD HSA

GRatkowski(1/6/2010 12:17:02 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #

ROAD—-8 1

SHEET
oF 1

C

J

PROJECT NAME ARCHITECT-ENGINEER LLC
. . T —
Montgomery College Bioscience MID-ATLANTIC
CALIBRATED PENETROMETER
SITE LOCATION ] -O- B TS
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings e % CONquT % LT %
£ Bl DESCRIPTION OF MATERIAL ENGLISH UNITS 9 E| rocx quaury oesionaTion & Recovery
= |s|818|5 =g = RQD%— — — REC.%————
£ ; : 2 E BOTTOM OF CASING [Jp— LOSS OF CIRCULATION ) B 0% 40%— 60%—— B0%—100%
= ] BHo5
5 18| & S | SURFACE ELEVATION & STANDARD PENETRATION
213|318 422.38 g o ® BLOWS/FT.
0 v n| | = - 10 20 30 40 50+
- —\Topsoil Depth 6” /m— ' ’
| 1{SS|18|10| Sandy SILT, Dark Brown, Moist, [ 5 (4-2-3
] Loose, (ML) —420
—] 2 |ssl1s|1g| Sandy SILT, Trace Decomposed — 16 (4-7-9)
5 Rock Fragments, Gray and Brown, [ :
- Moist, Medium Dense, (ML) -
] 3|ss|1818 [ 17 (7-8-9)
—415 »
] 4 |ss|18|18 . )29 (5-11-18)
10— -
— END OF BORING @ 10.0° —
E — 410
15— —
E 405
20— —
E 400
25 -
B 395
30— -+ —'— - -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
¥yw. DRY WS OR @D | BORING STARTED 12—-23-09
¥wiscr) DRY  ¥wi(acr) DRY BORING COMPLETED 12—23—-(0Q |CAVE IN DEPTH @ 5° @ 24 HRS

Yw.DRY @ 24 HRS

RIG CME 75070REMAN T,C,

DRILLING METHOD HSA

GRatkowski(1/6/2010 12:19:17 PM)



AMH (02-25-10) AMH (03~30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #

ROAD-9 1

SHEET
oF 1

C

d

PROJECT NAME ARCHITECT—ENGINEER LLC
» . S ———
Montgomery College Bioscience MID-ATLANTIC
CALIBRATED PENETROMETER
SITE LOCATION . -O- D EETY
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings ez CONTgT % Lo %
£ RS DESCRIPTION OF MATERIAL ENGLISH UNITS 2 E| rock quaury pesiaaTiN & RECOVERY
~ 5 F; \‘:‘/ > Yy °°
g é g 2 g BOTTOM OF CASING JJp— LOSS OF CIRCULATION E % _ZSSM 40% GO%REC'a/O%__mO%
& o] B>
S | E|E&|& |8 |SURFACE ELEVATION & STANDARD PENETRATION
2|22 8 415.27 g 3 ® BLOWS/FT.
0 vl niun| B - 10 20 30 40 50+
- R Topsoil Depth 77 /@—415 '
] 1{SS|18|15| Clayey SILT, With Sand, Trace i 8 (5-3-5)
Rock Fragments, Dark Brown and — '
-] Black, Moist to Wet, Loose to [ <3.0
5 = . : 26.3
- 4 410 S
13 |ss|i8|s 5l 46220 @
E T E o =0
—]4|ss|18|5 Sl 7 (234
10 =1 :
. Py _405
— END OF BORING @ 10.0 -
15— [
= —400
=07 395
€57 —390
30— ———— - -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
VYw. DRY WS OR @ | BORING STARTED 12—-23-09
¥wieer) DRY  ¥wiacr) DRY BORING COMPLETED 12—23—(0Q |CAVE IN DEPTH @ 5°8” @ 24 HRS

Yw. DRY @ 24 HRS

RIG CME 750f0rEMAN T, C,

DRILLING METHOD HSA

GRatkowski(1/6,/2010 12:22:39 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03~3t-10)

CLIENT

The Lukmire Parinership

JOB #

3921

BORING #

SWMA-

SHEET
oF 1

1 1

PROJECT NAME

Montgomery College Bioscience

ARCHITECT—-ENGINEER

d

CS...

MHD-ATLANTIC

SITE LOCATION -O- CAHBRATE’}FI())N%}}NF%T%OMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM)I(T % CONTgiT % UMZT %
£ ; E| o DESCRIPTION OF MATERIAL ENGLISH UNITS 9 E | Rrock quaLTY DESIGNATION & RECOVERY
= |g|BIE|S - B Z RQD%— — — REC.%
E ; : 2 § BOTTOM OF CASING LOSS OF CIRCULATION B 20— 40%— 60%—— 80%—100%
= = B>
2 & [ &1 & | § |SURFACE ELEVATION > STANDARD PENETRATION
212218 422.16 £ d ® BLOWS/FT.
0 Bl B &R 10 20 30 40 50+
- R Topsoil Depth 6 /m-
_]11|SSj18|18| Sandy SILT, Yellowish Brown, 400 11 (3-4-7)
Moist, Medium Dense to Dense, —
_ (ML) n
12 isSsi18]|18 [ 19 (s-8-11)
5 — v
_: 3 [/SS|18{18 __4_1 5 25 (10-11-14)
] 4|SS|18|18 ?‘
10— —
. Emo
15 |SS|18|18 :-
15— —
= 405
16 i{SS|18]18 [ 45
20— —
— 400
25— 7 |ss|181i18 Sandy SILT, With Decomposed — (17-18-21)
N Rock Fragmenis, Brown, Wet, [
— Dense, (ML) -
— 395
] END OF BORING @ 26.0° —
30—t ————— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
yw. 13.5° WS OR @D | BORING STARTED 12—23-09
¥wicr) 13.5° ¥wiacr) 12°9” BORING COMPLETED 12—23—(0Q |CAVE IN DEPTH @ 16°3” @ 24 HRS

¥w9’3 @ 24 HRS

rG CME750 ForEMAN T.C,

DRILLING METHOD HSA

GRatkowski(1/6/2010 12:24:29 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #

SWMA—

PROJECT NAME
Montgomery College Bioscience

ARCHITECT~ENGINEER

SHEET T

2 1 oF 1 c
——-SLLC
TR

MHD-ATI_ANTIC

SITE LOCATION

—O— CALIBRATED PENETROMETER
TONS/FT. 2

Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings L CONTg‘T % LT %
E . & = DESCRIPTION OF MATERIAL ENGLISH UNITS é E ROCK QUALITY DESIGNATION & RECOVERY
= || BEIB|S 5 % RQD%— — — REC.%
E ; : 2 E BOTTOM OF CASING [)— 10SS OF CIRCULATION " & |—20x—40%—60%—80%—100%
= <} B>
=] N =Y [N © | SURFACE ELEVATION B STANDARD PENETRATION
2123218 419.21 g g ® BLOWS/FT.
0 wiwn w|x 10 20 30 40 50+
. R~ Topsoil Depth 7" /m ' ' '
_1 1 iSS|18|15| Clayey SILT, Orange, Moist, Firm, (ML) [ 8 (-3-5)@
— 3 - 26.0
— Sandy SILT, Greenish Brown, Moist, Medium — 415
5 25|88 Dense to Dense, (ML) —
] 3|Ss|18]18 [
— 4 ss|17|17| Decomposed Rock, Brown, Moist, Very Dense E_—MO ® (19_'29_50/5):%
10— — 9.1 X A
- = 29 38
T -
| s I
5issl181]18 Silty SAND, Greenish Brown, Moist, Dense, :
= (sM)
16—
— 6 [SSj11 11 Decomposed Rock, Brown, Moist, Very Dense 25400 5_39
20—_ g_
-] A :
— 7 |ss|18]18 395 -8R 35
25 e N
] g_
— S0
=N ENE 390 3
30— —+ —'— 1 AN e
END OF BORING @ 30.0°
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vw. 18.5° WS OR @D | BORING STARTED 12—-23—-09
Ywiecr) 18.5° ¥wiacr) 16°2”7 BORING COMPLETED 12—23—(0Q |CAVE IN DEPTH ® 20°3” @ 24 HRS

i<

W 15°5” @ 24 HRS

RIG CME750 FoREMAN T.C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:34:07 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03~31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING

#

SWMA-3

SHEET

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

d

CS...

MID-ATLANTIC

SITE LOCATION

—(O— CALIBRATED PENETROMETER
TONS/FT. 2

Observation Drive, Germantown, Maryland 1 2 38 4 5t
PLASTIC WATER LIQUID
SWM and Road Borings L % CONTg‘T % Lo
o~ =z DESCRIPTION OF MATERIAL ENGLISH UNITS 2 E
E m T g = E ] ROCK QUALITY DESIGNATION & RECOVERY
~ ; s | & _ & e — — Y
E é § 2 E BOTTOM OF CASING ) LOSS OF CIRCULATION E % K o e oo
=] <} B >
= & | & & | 8 |SURFACE ELEVATION >} STANDARD PENETRATION
513358 416.03 4] © TRER
0 w| wv|un! 8 10 20 30 40 50+
N Topsoll Depth 7 /m
NP P 415 ;
] 18s]18|18| Sandy SILT, Orange, Moist, Firm [ 7 (3-3-4)
= to Medium Dense, (ML) - ¢
— 2 ss|i8|18 — 14 (6-7-7)
S — :
— 410 : :
] 3(Ss|18]18 [ 15 (4-7-8) :
—] [ X — — A
Sitly SAND, T Cl B 16E 29 7
—1 4 |ss]i18118 11y N race ay, rown, HHE = 13:(5-6-7) :
10 ] Moist to Wet, Medium Dense to __ { :
- Dense, (SM) —
— —405
] S5 |SS|18]18
15—
16 (SS|18]18
20—
N PARNERE i - S
25 Decomposed Rock, Brown, Moist, e 3
— _\Very Dense AT 390
] END OF BORING @ 26.0° .
30—t T ———— ‘J —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
yv.17.5’ WS OR @) | BORING STARTED 12—-24-09
¥wi@cer) 17.5 Ywiacr) 16° BORING COMPLETED 12—24—09 CAVE IN DEPTH @ 17’1” @ 24 HRS

I 15'9” @ 24 HRS

RIG CME750 FoRrEMAN T, C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:38:00 M)



AMH (02-25-10) AMH (03-30-10) AMH (03~31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING #

SWMA—4

SHEET

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

3

LLC

MHD-ATLANTIC

SITE LOCATION

—O~ CALIBRATED PENETROMETER
TONS/FT. 2

Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings ez CONTgNT % L %
g ; g o | DESCRIPTION OF MATERIAL ENGLISH UNITS | w £ | L0 ouatiry DESIGNATION & RECOVERY
T lsl Rl " E oz RQD%— — — REC.%
g | 2| & 2|y |Borrou oF cASING [l L0SS OF CIRCULATION 48 20— 40%— 60%— B0%—100%
H 183|898 g =
=] [ [} >} STANDARD PENETRATION
515158 SURFACE ELEVATION 417.00 3 & e
0 wiwn|wv!lx 10 20 30 40 50+
_ ‘\Topsoil Depth 4” / - ’
] 1{ss|18|12| Silty SAND, Brown, Wet, Firm, — 7 (234
T (SM) -
— Sandy SILT, Orangish Brown —
2 [Ssi18]14 Y ’ 9 ’ 8 (3-3-9)
5 ] Moist, Firm to Medium Dense, - (
i (ML) [
3 |ss|i8]16 ~ 410 13 (+-5-7)
] 4 |ss|18]18 — 15 (+-6-9)
10— — : .
—] ¥—405
] 5 |ssji8]|18 V- 16 (3-6-10)
15— —
- B
— —400
16 (Ss|18114 Si”y SAND, Brown, Wef, Medium " 83{6—9—14)
20— Dense, (SM) it
o END OF BORING @ 20.0° [
— _—395
25— [
— 390
30— ——"—~—— —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BUOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

Y 16’

WS OR D

BORING STARTED

12-23-09

¥wiscr) 16°

Ywi(acr) 14.3°

BORING COMPLETED

12-23-09

CAVE IN DEPTH @ 13’ @ 24 HRS

¥w 12.6” @ 24 HRS

ri¢ CME750 roreMAN PRICE

DRILLING METHOD HSA

GRotkowski(1/4/2010 11:41:03 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB # BORING #
3921 SWMA-5

SHEET

PROJECT NAME

ARCHITECT—-ENGINEER

C

d

LLC

v . T
Montgomery College Bioscience MID-ATLANTIC
CALIBRATED PENETROMETER
SITE LOCATION ' -O- B TS
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings LIt % CONTENT % LT %
£ 1Bl DESCRIPTION OF MATERIAL ENGLISH UNITS 3 E| roox quauty DESIGNATION & RECOVERY
~ . : = o LY %
E i E B § BOTTOM OF CASING Jp— L0SS OF CIRCULATION E % 259}’" 40% SO%REC{O%_mO,Q
=} = B
= & | & | & | § | SURFACE ELEVATION g STANDARD PENETRATION
513|318 414.43 £ H © TR
0 nwi{n|n|x - 10 20 30 40 50+
- ‘\ Topsoil Depth 47 : :
] 1(SS|{18|16| Silty SAND, Orangish Brown to 9 (3-4-5)
Brown, Moist, Firm to Medium
] Dense, (SM) _
12 |SS|i8 |14 14 (5-7-7}
5 . :
3 |ss|18]16 15 (9-8-7)
“141|SS|18114 17 (5-7-10)
10—
— 5 |ss|1g|14| Sandy SILT, Orange, Moist, — (8-16-24)) 40
15 Dense, (ML) P —400 »
] END OF BORING @ 15.0° [
E 395
20— -
] 390
25— —
- 385
30— ——"—+—— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vwL DRY WS OR @D | BORING STARTED 12—23-09
¥wieer) DRY  ¥wiacr) DRY BORING COMPLETED 12—23—()Q |CAVE IN DEPTH @ 10.9° @ 24 HRS

g

W.DRY @ 24 HRS

RIG CME750 ForeMAN PRICE

DRILLING METHOD HSA

GRatkowski(1/4,/2010 11:44:51 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING #
SWMA-6

SHEET
1 oF 1

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

|3

LLC

MID-ATLANTIC

SITE LOCATION —~(O— CALIBRATED PENETROMETER
. . TONS/FT. @
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings UM}?‘ % CONTENT % LIMIAT %
£ ) ) s DESCRIPTION OF MATERIAL ENGLISH UNITS | @ | o oouiry DESIGNATION & RECOVERY
= |s|BEIB|o e % Z RQD%— == = REC.%————
E ; ; 2 E BOTTOM OF CASING [ L0SS OF CIRCULATION ~ & |—20%—s0x—s0%—80%—100%
=] ] H >
R & | SURFACE ELEVATION g STANDARD PENETRATION
213138 418.75 g 4 ® BLOWS,/FT.
O w|lwn|w [+ 10 20 30 40 50+
- \Topsoil Depth 67 /m—_
] 1][sSS|18]14 SILT, Trace Sand, Dark Brown, [ 11 (3-4-7)
] Moist, Medium Dense, (ML) —
— Sandy SILT, With Quartz 415 7es)
2 |ss|18|1e y , ; 12 (4-7-5
5 N Orangish Brown, Moist, Medium - ( )_
. Dense, (ML) = :
13 ]|ss|18(|14| Siltly SAND, With Decomposed {HH i 13:(4-6-7)-
Rock Fragments, Brown, Moist, — :
] Medium Dense to Dense, (SM) [
14 |SS|18|12 (8-13-22)
10—
15 |ss|18|12 Decomposed Rock, Brown, Moist, (1;9_15_53): 69
15 Very Dense _ :
0] - N
] END OF BORING @ 15.0° N
N 400
20 —
— 395
297 —
— 390
P O B -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

1<

WL DRY ws OR @

BORING STARTED

12-23-09

<

wiscrR) DRY ¥wi(acr) DRY

BORING COMPLETED

12-23-09

CAVE IN DEPTH @ 10.3’ @ 24 HRS

U]

W.DRY @ 24 HRS

R CME750 ForeMaN PRICE

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:47:37 PM)



AMH (02-25-10) AMH (03-30~10) AMH (03-31~10)

CLIENT JOB # BORING # SHEET —————————
The Lukmire Partnership 3921 SWMA-7 | 1 oF { c
PROJECT NAME ARCHITECT-ENGINEER LLC
. . S
Montgomery College Bioscience MID-ATLANTIC
SITE LOCATION -O- CALIBRA’I‘EI%N%F}I;_FI}‘TgoMETER
Observation Drive, Germantown, Maryland 1z 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM}I(T % CONT%‘T % UME‘ %
£ Z | __ |DESCRIPTION OF MATERIAL ENGLISH UNITS | & | o o cuarry DESIGNATION & RECOVERY
&z E
- | E B> % z RQD%=— — — REC.%———
E ; : 2 § BOTTOM OF CASING ) LOSS OF CIRCULATION & [—20%—s0%—s0%—s0%—100%
=] = B o=
S |Elg S | SURFACE ELEVATION & STANDARD PENETRATION
23|33 415.26 £ = ® BLOWS/FT.
0 w | wn|on|x 10 20 30 40 50+
— '\Topsoil Depth 4” —415 ' '
_11(SSi18|12| Sandy SILT, Dark Brown, Moist, - ) 9 (3-4-5)
s Firm, (ML) — \
—{ 2 |ss|is1a| Sandy SILT, With Decomposed - 12 (35-7)
5 Rock Fragments, Brown, Moist, n : :
- Medium Dense, (ML) — 410 :
13 |ss|i8|16 — 15 (+-6-9)
] 4 |ss|18|12 — 24 (5-10-14)
10 — :
- —405
1 5 |ss|18|14| Silty SAND, With Decomposed — 11-20-28){) 48
15 Rock Fragments, Brown, Moist, HH
i Dense, (SM) —400
] END OF BORING @ 15.0° —
=0 395
€57 390
30— ——— = -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vvL. DRY WS OR @D | BORING STARTED 12—-23-09
Ywiery DRY  ¥Ywiacr) DRY BORING COMPLETED 12—23-09 CAVE IN DEPTH @ {1.5° @ 24 HRS

<d

*WLDRY ©@ 24 HRS

RIG CME750 ForEMAN PRICE

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:50:20 PM)



CLIENT JOB # BORING # SHEET
The Lukmire Partnership 3921 SWMB—1 1 oF A c
PROJECT NAME ARCHITECT~ENGINEER LLC
. . S
Montgomery College Bioscience MID-ATLANTIC
SITE LOCATION. ) - CAUBRATg:r%Nléz}Ig_Er?'%OMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings Lt % CONTgT % L %
- Z DESCRIPTION OF MATERIAL ENGLISH UNITS | E
| m] ’E\ 8 & ROCK QUALITY DESIGNATION & RECOVERY
= |SIBIB|. Z RQD%~—= — =— REC.%———
g | = 2 | 5 |BotTOM OF CASING [P L0SS OF CIRCULATION 2 S| 0% 40%— 60%—B0%—100%
2 |83 8398 5 =
S |8 & S | SURFACE ELEVATION g STANDARD PENETRATION
51338 418.15 ] B 7
0 vi| w»| v | = 10 20 30 40 50+
N -\ Topsoil Depth 67 /mz '
] 1{SS|18|14| Sandy (SIL;I', Dark Brown, Moist, -
Firm, (ML —
— Sandy SILT, With Decomposed -— :
]2 |ss|18]16 Y ’ P
5 Rock Fragments, Brown, Moist, - 6.'7
~ Medium Dense, (ML) -
13 |ss|i8]1s — ® R 20 (5-8-12)
= 7.0
— —410 _
] 4 |ssiis]18 — G 19 (5-8-11)
10— — :
— 405 N
— s |ss|1g|12| Decomposed Rock, Brown, Moist, SS— (15-21-3) 66
15 ] Very Dense Ef_ :
] -
—] ~=}—400 |
— Silty SAND, Brown, Moist 5k <
6 [SS|18]16 Y : ] : 14-23-26)(X) 49
20— Dense, (SM) — ( e
. END OF BORING @ 20.0° »
— 395
25 —
— 390
30—T ————— —

AMH (02-25-10) AMH (03-30-10) AMH (03~31-10)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

V. DRY WS OR @D | BORING STARTED 12—23-09

¥wiecr) DRY  ¥wi(acr) DRY BORING COMPLETED 12—23—0Q |CAVE IN DEPTH ® 14,5 @ 24 HRS

YwmDRY @ 24 HRS me CME750 Formuan PRICE | DRILING METHOD HSA

GRatkowski(1/4/2010 11:53:39 PM)




AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB # BORING #
3921 SWMB-2

SHEET

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

J

CS...

MID-ATLANTIC

SITE LOCATION —(O— CALIBRATED PENETROMETER
. . TONS/FT. 2
Observation Drive, Germantown, Maryland 1 2 38 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings UM)T(T % CONTENT 7% HMf %
£ ’ g = DESCRIPTION OF MATERIAL ENGLISH UNITS 9 E| Rock QUALITY DESIGNATION & RECOVERY
~ : 3 = o> O o,
E é g B E BOTTOM OF CASING Jp— L0SS OF CIRCULATION E % 239"0/» Y SO%REC.B/.(.) —y——
=] =] B >
a T S |SURFACE ELEVATION & STANDARD PENETRATION
2|3 % ] 419.45 £ 2 ® BLOWS/FT.
5 wlo| B - 10 20 30 40 50+
— '\Topsoil Depth 4” — :
—Jr1]|Ss]18]16 Silty SAND, Orangish Brown, [ 8 (4-4-4)
7 Moist, Firm, (SM) —
— Sandy SILT, Gray and Brown — :
|2 |ss|18]12 Y s Y , [ 11 (7-5-6)
5 Moist, Medium Dense, (ML) — 415 (1-5-6)
Tl 3 |ss|18]14 — 13 (4-6-7)
— Silty SAND, With Decomposed — ’
4 |ss|181{12 Y ) P 6-13-18
10 ] Rock Fragments, Brown, Moist, :“410 (; )»
— Dense, (SM) [
— Decomposed Rock, Brown, Moist AW S 5 -
| 5 (ss|1812 p ) s ] — 12-25-33Q 62
= Very Dense ~§—405 _ :
15 ] s |
] END OF BORING ® 15.0° .
B 400
207 —
B 395
R0 —
E | 390
30—t T——"—"—— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vwL DRY WS OR @ | BORING STARTED 12—-23-09
Ywier) DRY  ¥wir(acr) DRY BORING COMPLETED 12—23—()Q {CAVE IN DEPTH ® 11,1’ @ 24 HRS
Yv. DRY @ 24 HRS RIG CME7 50 ForREMAN PR|CE DRILLING METHOD HSA

GRatkowski(1/4/2010 11:56:08 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB # BORING

3921

#

SWMC—1 1

SHEET
oF 1

C

J

PROJECT NAME ARCHITECT-ENGINEER LLC
. . T
Montgomery College Bioscience MID-ATLANTIC
CALIBRATED PENETROMETER
SITE LOCATION ' -O- =D PENETS
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID

SWM and Road Borings Lt % CONTENT % LT %

£ _ | B | o |PESCRIPTION OF MATERIAL ENGLISH UNITS é £ rock quaury desieaTioN & RecovERY

= |s|&l8|2 e L RQD%— — — REC.%———

E ; : 2 § BOTTOM OF CASING [ LOSS OF CIRCULATION - 0% 40%— 60%— BO%—1 00%

=] ] B>

S &k S | SURFACE ELEVATION g STANDARD PENETRATION

AETERE: 500.54 F 8 ® BLOWS/FT.

0 nin|nd|x - 10 20 30 40 50+
- N\ Topsoil Depth 47 /m—soo j '
]t |SS|18{12| Sandy SILT, Reddish Brown to — 6 (39 @

Brown, Moist, Loose to Medium — 24.7
] Dense, (ML) —
]2 |ss|i8|14 [ 13 (4-6-7)

5) - o
] 3Ss|18|16 n 16 (5-7-9)

] 4 |ss|18|14 — )15 (7-8-10)
10 — !
: —490
5 |ss|i8|16 — 28 (8-13-15)

15 — :

¥ - 485

20} ¢ |ss|18]16 — 480 25 (6-11-14
— END OF BORING @ 21.0° -

=5 475

30— —+ —— L - =

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

Y¥L DRY

WS OR @

BORING STARTED

12—-24-09

¥wiser) DRY  ¥wniacr) DRY

BORING COMPLETED

12—-24-09

CAVE IN DEPTH ® 1{5.3° @ 24 HRS

Y. DRY @ 24 HRS

R’ CME750 ForEMAN PRICE

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:59:11 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING #
SWMC-2

SHEET

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

d

CS..

MID-ATLANTIC

SITE LOCATION O CAI.IBRA’I‘I:]FI())NPSE/:NF!}E"I’I%OMETER
Observation Drive, Germantown, Maryland 1 2 3 4 54
PLASTIC WATER LIQUID
SWM and Road Borings e % CONTg‘T ey
£ LBz DESCRIPTION OF MATERIAL ENGLISH UNITS é £ | Rock QUALITY DESIGNATION & RECOVERY
g |2 £|E > | BOTTOM OF CASING J)— LOSS OF CIRCULATION < § A a0 e 1 0%
2 |88 g!8 g =
A % % 5 § SURFACE ELEVATION 495.15 E g ® STANDAgfo;g}‘FETTRAmN
0 n|ln|w|x 10 20 30 40 50+
_] '\Topsoil Depth 3” /T :
1 1]|Ss|18|16| SILT, Trace Clay, Orangish [ S (2-3-2)
s Brown, Moist, Loose, (ML) - :
— Sandy SILT, With Decomposed — . o
2 |SSi18 14 6 (3-3-3
5 7 Rock Fragments, Reddish Brown, :_490 ( )
— Moist, Loose, (ML) =
13 |Ss|18/16 [
— Sandy SILT, With Quartz Gravel —
4 1SS1181 3 s ’ 31
10 ] Reddish Brown, Moist, Dense, _—485
-] (ML) -
Sandy SILT, Reddish Brown — 3
5|ssj1816 4 ) ’ 27 (9-12-15
15 Moist, Medium Dense, (ML) AL 480 ( )
] END OF BORING @ 15.0° L
20 475
25— 470
30— ——"——— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

Yvw. DRY ws or @

BORING STARTED

12—-24-09

¥wiieer) DRY  ¥wiacr) DRY

BORING COMPLETED

12-24-09

CAVE IN DEPTH @ 11.3° @ 24 HRS

¥¥.DRY @ 24 HRS

mG CME750 Formuan PRICE

DRILLING METHOD HSA

GRatkowski(1/5,/2010 12:02:54 AM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

PROJECT NAME

Montgomery College Bioscience

JOB # BORING # SHEET ————————

3921 SWMD—1 1 oF 1 Ec
ARCHITECT-ENGINEER JLLC
A ——

MID-ATLANTIC

SITE LOCATION —O— CALIBRATED PENETROMETER
. . TONS/FT. @
Observation Drive, Germantown, Maryland 1z 38 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM)I;P % °°NTE‘NT % UMX %
£ _IEls DESCRIPTION OF MATERIAL ENGLISH UNITS | v £l . o0 oo DESIGNATION & RECOVERY
= |s|&E|S e oz RQD%— == — REC.%
B | = 2 | 3 |BoTTOM OF CASING [l LOSS OF CIRCULATION 4 8 20K 4 0%— 60% — BO%—1 00%
2 |93y 8 g =
= & B § [SURFACE ELEVATION 1> STANDARD PENETRATION
51338 AT 495.53 5 8l © RS
0 niwu| |8 - 10 20 30 40 50+
N R\ Topsoil Depth 57 /_m__495 ' j ’
_11|SS|18|15| Clayey SILT, Orangish Brown, [ Q)17 (5-9-8)
Moist to Wet, Medium Dense, — :
] (ML) [
5—— 2 |SS|18 18 Sandy SILT, With Decomposed :—
_] Rock Fragments, Orange, Brown 490
and Red, Moist, Firm to Dense, — .
_13|ss|18]18] (ML) — 29 (4-13-16)
“14|SS|18}|18 - (8-15-27{ 42
10 =
= —485
1> |SS|18(18 s " {14-16-20)
15 : ,
© , 480
] END OF BORING @ 15.0 —
<0 475
e 470
30—+ ——"——— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

Y¥L DRY

S OR @

BORING STARTED

12-28-09

¥wiecr) DRY ¥wiacr) DRY

BORING COMPLETED

12—28-09

CAVE IN DEPTH @ 10°8” @ 24 HRS

¥W.DRY @ 24 HRS

RG CME 75(ForEMAN T.C,

DRILLING METHOD HSA

GRatkowski(1/5/2010 12:05:32 AM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING #
SWMD-2

PROJECT NAME
Montgomery College Bioscience

ARCHITECT—ENGINEER

1 or 1
ECs,..
S —

MID-ATLANTIC

SITE LOCATION

—O— CALIBRATED PENETROMETER
TONS/FT. 2

Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings L % CONTg‘T # L %
e 1Els DESCRIPTION OF MATERIAL ENGLISH UNITS 4 E| rock quaury pesionamion & Recovery
- |sl&lBIT v 5 g RQD%~~ — =— REC.%———
g ; ; 2 § BOTTOM OF CASING J)— LOSS OF CIRCULATION - 2 0% 40%— 60%— BO%—1 00%
3] = B>
5 |E|E & |SURFACE ELEVATION g STANDARD PENETRATION
23 3|8 4391.73 g g ® BLOWS/FT.
0 w| v| v [ - 10 20 30 40 50+
- R\ Topsoil Depth 67 /m—— ‘
11 [ss|18[15| Clayey SILT, Trace Rock 490 9 (59
Fragments, Dark Brown, Wet, — :
] Firm, (ML) — :
42 |sS|18|18 Sandy SILT, Trace Decomposed — 7 <3_3;_4)
5 _] Rock Fragments, Brown and Red, [ :
Moist, Firm to Dense, (ML) — :
13 |ss|18]|18 485 17 (8-8-9)
] 4 |ss|18]10 — 18 (7-8-10)
10— - :
] 480
5 |ss|is|18 ~ (17-18-1Q)35
15— — ’
— END OF BORING @ 15.0° —
] 475
20 —
B 470
25— L
E 465
30— ——'— L —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
VwL DRY WS OR @D | BORING STARTED 12—-28-09
Ywier) DRY  ¥witacr) DRY BORING COMPLETED 12—28-09 CAVE IN DEPTH © g’2” @ 24 HRS

i

WLDRY @ 24 HRS

rG CME 750ForEMaN T.C.

DRILLING METHOD HSA

GRatkowski(1/3/2010 9: 31: 33 PM)



AMH (02-25-10) AMH {03~30-10) AMH (03-31-10)

CLIENT JOB # BORING # SHEET E——

The Lukmire Partnership 3921 SWME-1 1 oF 1 Ec

PROJECT NAME ARCHITECT-ENGINEER LLC

. . TAC—

Montgomery College Bioscience MID-ATLANTIC

SITE LOCATION —O— CALIBRATED PENETROMETER

. . TONS/FT. 2
Observation Drive, Germantown, Maryland 1 2 3 4 5
PLASTIC WATER LIQUID

SWM and Road Borings L CONTg“T % L

£ LIE s DESCRIPTION OF MATERIAL ENGLISH UNITS é El rocx DESIGNATION & RECOVERY

- ol &|B| P RQD%— = = REC.%————

= | 2| & 8|y |BorroM oF cASING ) L0SS OF CIRCULATION 3 Sl 0% 40%— 60%—B0%—100%

g | 838|588 g =

S8 &g © | SURFACE ELEVATION > STANDARD PENETRATION

213|358 518.58 g 3 ® BLOWS/FT.

0 vi{wn| | - 10 20 30 40 50+
- -\Topsoil Depth 6” — ' :
_11]SsS|18]18 SILT, Trace Sand, Reddish Brown [ 6 (2-2-4)

s to Brown, Moist, Loose to Firm, — : .
(ML) 515 ;
—_2(ss|i818 — 9 (3-4-5)
5—] — :
— Sandy SILT, Yellow and Brown —
3|Ss|1818 Y ’ ’ 13 (4-6-7)-
] Moist, Medium Dense, (ML) . 57
E 510
1 41SS18]18 [ 20 {(7-9-11)
10— —
E , 505
— 5 |ss|i1g|1g| Seondy SILT, With Decomposed — 16 (9-8-8)
15 - Rock Fragments, Yellow, Brown N _ ’
and Gray, Moist, Medium Dense, —
16 1{SS|18|18 (ML) s 25 (9-11-14)
—] END OF BORING @ 17.0° =
E BO @ C 500
20— -
B 4905
25 —
B —490
30—t ——'"——— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥vw. DRY WS OR @D | BORING STARTED 12-2

8—-09

¥wiscr) DRY ¥wi(acr) DRY BORING COMPLETED 12—-2

8-09

CAVE IN DEPTH ® g8°1”

i<t

WL rG CME 750oreMaN T.C,

DRILLING METHOD HSA

GRatkowski(1/3/2010 9:34:14 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING #
SWME-2

SHEET

3

PROJECT NAME ARCHITECT-ENGINEER LLC
. . ARG
Montgomery College Bioscience MID-ATLANTIC
CALIBRATED PENETROMETER
SITE LOCATION ) -O- AL
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings e % CONTENT % iy
g 1Bl DESCRIPTION OF MATERIAL ENGLISH UNITS g El rocx u DESIGNATION & RECOVERY
= |Ss|E|8|2 =& 2 RQDY%— == — REC.%———
£ ; : 2 % BOTTOM OF CASING [Jp— LOSS OF CIRCULATION ! & |—2ox—40%—s0%—s0x—100%
=] o] o
S | &|&|&| g |SURFACE ELEVATION g STANDARD PENETRATION
513158 516.59 £ 8| © ™EesR
0 wlov|v|x - 10 20 30 40 50+
— \Topsoil Depth 6” /@— ' '
_J1sSS|18115 SILT, Trace Sand and Decomposed __515 10 (3-4-9)
Rock Fragments, Brown, Gray and — '
] Yellow, Moist, Firm to Medium [ :
—] 2 |ss|ig|1g| Dense, (ML) ~ 14 (5-6-8)
5—] - »
13 |ss|i8|18 —>10 12 (5-6-6)
—] 4 |ss|18]18 ~ 14 (5-7-7)
10— - :
B 505
5 |ss|is]18 — )19 (8-9-10)
15 — :
¢ |ss|is]18 — 500 15 (5-7-8)
— END OF BORING @ 17.0° —
20— -
B 495
25 -
E 490
s34 41— L _| =
THE STRATIFICATION LINES REPRESENT THE APPRUXIMATE BOUNDARY LINES BETWEEN SDIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vyw. DRY s OR @) | BORING STARTED 12-28~-09
Ywieer) DRY  ¥wiiacr) DRY BORING COMPLETED 12—-28-09 CAVE IN DEPTH ® 11°2” @ 24 HRS

(<q

YW DRY ©@ 24 HRS

RIG CME 750ForEMAN T,C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:30:13 PM)



AMH (02-25-10) AMH {03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #
SWME-3

SHEET

C

d

PROJECT NAME ARCHITECT-ENGINEER LLC
v . UG —
Montgomery College Bioscience MID-ATLANTIC
SITE LOCATION -O- CAHBRATF%%NPSE/ngOMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings Lt % CONTENT % LT %
—_ z DESCRIPTION OF MATERIAL ENGLISH UNITS | 4 §
E w | &l g & ROCK QUALITY DESIGNATION & RECOVERY
= |Sg|B|B|2 g % RQDY%=— == = REC.%———
E ; Ei 2 § BOTTOM OF CASING p— LOSS OF CIRCULATION - 20%——40%—— 60%—— BO%—100%
=] ] =Ho5
a &1 &8 | 8 |SURFACE ELEVATION [>] STANDARD PENETRATION
212128 510.69 g g ® BLOWS/FT.
0 w| wn| n|& - 10 20 30 40 504
- \ Topsoil Depth 57 /m—sm '
] 1|SS}18|18| SILT, Trace Clay and Sand, [ 6 (2-3-3)
] Orangish Brown, Moist, Loose, — :
\ (ML) / — v .
{21|S5)18 /18 Sandy SILT, Trace Decomposed — 18 (-1-1)
5 Rock Fragments, Reddish Brown 505
to Black, Moist, Medium Dense —
] 3|SS|{18|18| 1o Very Dense, (ML) [ 17 (3-6-11)
14 1|SS|18]18 [ (8—20—31 S1
10 —
] :T5OO
15 |SS;18|18 [ (11-14-21)
1577 495 '
— END OF BORING @ 15.0° —
ZOE —490
252 485
30— ———— . -
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
Y. DRY WS OR @D | BORING STARTED 12—-28-09
¥wieer) DRY  ¥wiacr) DRY BORING COMPLETED 12—28-09 CAVE IN DEPTH @ g°g” @ 24 HRS

Iw.DRY @ 24 HRS

RIG CME 75CFoREMAN T, C,

DRILLING METHOD HSA

GRatkowski(1/3/2010 9:40:23 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #
3921

BORING #
SWME-4

SHEET

PROJECT NAME
Montgomery College Bioscience

ARCHITECT—ENGINEER

d

CS...

MID-ATLANTIC

SITE LOCATION O CMBRAT%%N%E/%TQOMETER
Observation Drive, Germantown, Maryland 1z 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM)Y(P % CONTg‘T % HMZT %
£ " E|lo DESCRIPTION OF MATERIAL ENGLISH UNITS 9 E | Rock QUALITY DESIGNATION & RECOVERY
g . i = B LY SO — Y% ——ee————
g i g 2 g BOTTOM OF CASING [ L0SS OF CIRCULATION E g 2{;8?" 40% 60°.REC.8/0%—100%
= = B
- & ! & & | 8§ | SURFACE ELEVATION £ STANDARD PENETRATION
212128 513.95 £ 4 ® BLOWS,/FT.
0 wiw|un; MK 10 20 30 40 50+
— Topsoil Depth 77 :
R\ Jopsoll Dep Wi =
—}1|SS|18[15| SILT, Trace Sand, Orangish - 7 (3-3-4)
Brown to Gray, Moist, Firm, —
e (ML) — :
]2 |ss|is|18 —o10 8 (3-3-5)
95— — 3
] 3|ss|18|18 — 10 (3-4-5)
— 4 |ss|i1818 Sandy SILT, With Decomposed —505 19 (3-8-11)
10 ] Rock Fragments, Brown and [ .
- Orange, Moist, Medium Dense to —
] Dense, (ML) —
15 |ss|18]18 —500 11-14-17)C) 31
15— -
— END OF BORING @ 15.0° —
— 495
207 -
— 490
25 —
— i | 485
30— ——"—— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vw. DRY WS OR @D | BORING STARTED 12—29-09
¥wieer) DRY ¥wnacr) DRY BORING COMPLETED 12—29—(0Q |CAVE IN DEPTH @ 7°10”

i<

WL

RIG CME 75CFoREMAN T C.

DRILLING METHOD HSA

GRatkowski(1/4/2010 10:57:05 PM)



AMH (02-25~10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Parinership

JOB #
3921

BORING #
SWME-5

SHEET

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

d

c LLC

MID-ATLANTIC

~(O~ CALIBRATED PENETROMETER

SITE LOCATION . L NETR
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings L C°NT3‘T * e
£ } g o | PESCRIPTION OF MATERIAL ENGLISH UNITS | v £ | ook quary DESIGNATION & RECOVERY
= | B g5 < i % = RQD%=— — — REC.%————
g |2 2 | g |BOTTOM OF CASING [l LOSS OF CIRCULATION g 0% 40%—— B0%— 80%—100%
H |8 8|98 g g
=] [N [ %3 e STANDARD PENETRATION
51505 2 SURFACE ELEVATION 514.11 S g ® e
O il | v ® 10 20 30 40 50+
N Topsoil Depth 7° /m
. NP P —
] 11S§}1818 SILT, Trace Clay, Reddish _ 9 (3-4-3)
] Brown, Moist, Firm, (ML) —
— Sandy SILT, With Decomposed 510 '
2 |Ss|18]|18 Y , P 13 (5-6-7):
5 B Rock Fragments, Red, Brown and [ ( )
-] White, Moist, Medium Dense, -
N (ML) [ :
] 3|ss|18|18 el 13 (7-6-7)
—] 4 |ss|18|18 505 15 (5-7-8)
10— — :
—1 5 |SS|10)10| Decomposed Rock, Brown and Red, BS3—500 (21-50/4) 54—0
15— Moist, Very Dense E_ _ :
— x50
— 6 [ss|1 1 E-— (t0-50/3)() L
] -
—E END OF BORING @ 17.0° :—
— —495
20— n
— 490
25 n
= 485
30—+¢t+——"——-— —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥v. DRY

WS OR @

BORING STARTED

12-2

8-09

Ywiser) DRY  ¥wi(acr) DRY

BORING COMPLETED

12-2

8-09

CAVE IN DEPTH @ {0’°2” @ 24 HRS

Yw.DRY @ 24 HRS

RIG CME 750oRreMAN T C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 10:59:49 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Parinership

JOB #
3921

BORING # SHEET
SWME-6 1 oF 1

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

d

CS...

MID-ATLANTIC

SITE LOCATION —(O~ CALIBRATED PENETROMETER
. . TONS/FT. #
Observation Drive, Germantown, Maryland 1 2 83 4 5¥
PLASTIC WATER LIQUID
SWM and Road Borings UM)I;f % CONTENT % HME %
£ _|E = DESCRIPTION OF MATERIAL ENGLISH UNITS | o £ . oo vy pEsieNaTioN & RecovERY
= |g|E|B| S 5 = RQD%— — — REC.%
E ; g 2 g BOTTOM OF CASING JJp— LOSS OF CIRCULATION " & |—20%—40%—s0%—s0x—100%
=] = [
= & & S | SURFACE ELEVATION > STANDARD PENETRATION
513|583 510.48 = 4] © Eaw
O %] n | v [ - 10 20 30 40 50+
. R Topsoil Depth 67 /m:—sm
_11Ss}]18(18} Clayey SILT, Trace Rock [ 8 (3-4-9)
Fragments, Orangish Brown, —
] Moist, Firm, (ML) [~ :
] 2|SS|18|18| “Sandy SILT, With Decomposed — 13 (-6-7).
5— Rock Fragments, Red, Brown and 505 '
Gray, Moist, Medium Dense to —
_13|ss|18|18| Dense, (ML) [ 16 (7-5-10)
] 4 |ss|i8]18 . 28 (7-11-17)
10 — :
= —500
15 iSS|18 |18 [ 11-15-20)X) 35
15 — '
16 |SS|{18]18 — " (15-17-18) 35
20— END OF BORING @ 19.0° - |
= —490
57 485
30____ J___.._._J L

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRABUAL

i<l

VWL DRY Ws OR @D

BORING STARTED

12—-28-09

¥wiser) DRY  ¥wiacr) DRY

BORING COMPLETED

12-28-09

CAVE IN DEPTH @ {3°2” @ 24 HRS

i<

V. DRY @ 24 HRS

RG CME 75(0oreMaN T,C,

DRILLING METHOD HSA

GRatkawski(1/4/2010 11:01:34 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB # BORING #

3921

SWME—

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

SHEET T

7 1 oF 1 c
__Su.c
b ]

MID-ATLANTIC

SITE LOCATION

—O~ CALIBRATED PENETROMETER
TONS/FT. 2

Observation Drive, Germantown, Maryland 1 2 38 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings e % CONTg‘T % L 7
g ’ 3 s DESCRIPTION OF MATERIAL ENGLISH UNITS E E| Rock QUALITY DESIGNATION & RECOVERY
= | E 51> : Bz RQD%== —= — REC.%———m
£ ; S & E BOTTOM OF CASING Jp— LOSS OF CIRCULATION ~ & —20%—sox—ocox—s0%—100%
=] = B>
= S & S |SURFACE ELEVATION E STANDARD PENETRATION
2135 3 511.11 4] © TERSR
0 7} ©w | u [ 10 20 30 40 50+
— Topsoil Depth 5” r@—
\ P P — 510
1 118S18 (15| Clayey SILT, Trace Sand, Dark [ 10 (3-5-5)
Reddish Brown, Moist, Firm, —
7 (ML) — |
" 2|SS|18|18| "Sity SAND, With Decomposed 18 (1-5-9)
5] ] Rock Fragments, Red and Brown, :
Moist, Medium Dense to Dense, :
3 iss|i8|18| (SM) [ 12 (4-5-7)
14 |SS|18]18 [ {8-13-19){X) 32 *
10 ] — '
] ':500
15— 5 |sslig]is SILT, Troce Sand, Yellowish —
] Brown, Moist, Medium Dense, — 495
= (ML) / B
] END OF BORING @ 16.0° —
20— —
25— —
—] _—485
30— ——'"—+— - —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN~SITU THE TRANSITION MAY BE GRADUAL
Yv. DRY WS OR @D | BORING STARTED 12—-29-09
Iwiser) DRY  ¥wiacr) DRY BORING COMPLETED 12—29-09 CAVE IN DEPTH ® 7°g”
Y RI¢ CME75(0 ForEMAN T_C. DRILLING METHOD HSA

GRatkowski(1/4/2010 11:04:39 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #

3921

BORING #
SWME-8

SHEET
1 or 1

PROJECT NAME
Montgomery College Bioscience

ARCHITECT~ENGINEER

3

LLC

MID-ATLANTIC

SITE LOCATION

~(O— CALIBRATED PENETROMETER
TONS/FT. 2

Observation Drive, Germantown, Maryland 1 2z 3 4 5t
PLASTIC WATER LIQUID
SWM and Road Borings UM)IEF % CONT%‘T % UME %
E . g = DESCRIPTION OF MATERIAL ENGLISH UNITS é} E ROCK QU DESIGNATION & RECOVERY
~ . = = Of o e |
B § § 2 § BOTTOM OF CASING [ LOSS OF CIRCULATION E % QD% — — RECH—
=] = SN
- & | & | = | S |SURFACE ELEVATION g2 STANDARD PENETRATION
213|218 512.10 £ d ® BLOWS,/FT.
0 Bln| & | 10 20 30 40 50+
- \Topsoil Depth 7”
] 1|SS|18{18| Silly SAND, With Decomposed Rock 25 (4-6-19)
Fragments, Red and Brown, Moist, Medium
— Dense, {SM)
2 |sSi18]|18 20 (8-9-11)
5 DAY
- 29 38
_}131Ss]18|18 17 (6-7~10)
~—14SSi{18118 Sondy SILT, Yellowish Brown, Moist, 29 (8—:12—17)
N Medium Dense, ( :
10— :
5 |ssli18l18 Decomposed Rock, Brown, Moist, Very Dense %— (15-31-3) ) 66
15 ] ]
— ~1—495
— S__
SILT, Trace Sand, Red, Brown and White, — 7,1'2_15
H & [5S['8 |18 | Noist, Medium Denss, (ML) - 28 (7-12-16)
20— 1
- END OF BORING @ 20.0° m
— —490
25 [
—] —485
30— ————— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
¥v. DRY ¥S OR @ | BORING STARTED 12—28-09 ’
Ywiscr) DRY  ¥wi(acr) DRY BORING COMPLETED 12—28—0Q |CAVE IN DEPTH ® 13’11”
YwL RIG CME750 ForEMAN T.C. DRILLING METHOD HSA

GRatkowski(1/4/2010 11:07:05 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT
The Lukmire Partnership

JOB #

3921

BORING #

SWME—

SHEET
9 1 oF 1

PROJECT NAME
Montgomery College Bioscience

ARCHITECT~ENGINEER

d

CS..

MID-ATLANTIC

SITE LOCATION -O- CAHBRATEF%NPSF/%T%OMETER
Observation Drive, Germantown, Maryland 1 2 3 4 5+
PLASTIC WATER LIQUID

SWM and Road Borings e x CONTaNT % L %

E . g = DESCRIPTION OF MATERIAL ENGLISH UNITS E g ROCK QUALITY DESIGNATION & RECOVERY

~ . B = > [ o,

E é § 2 E BOTTOM OF CASING [)— 1L0SS OF CIRCULATION E % _253,2"‘ 40% SO%REC{{)% 100%

B3 e} S

a ol 3 STANDARD PENETRATION

E E % é SURFACE ELEVATION 508.07 ; E & BLOWS,/FT.

0 BBl = 10 20 30 40 50+
. -\Topsoil Depth 77 : ' '
_J1/SS|18|18| Sandy SILT, With Decomposed [ o 14 (2-4-10)

Rock Fragments, Red, Brown and — 6.8:
] Orange, Moist, Medium Dense, __505 :
—{ 2 |ss|1gl1g]| (ML — °
5 — 7.3
4 3{ss|18|18 [
— 500
— SILT, Orange and Gray, Moist —
4 [SS]18 18 ’ g Ys s
10— Medium Dense, (ML) —
— 495
Sandy SILT, With Decomposed —
] 5 |ss|1818 Y s p N (11-20-25)
15 Rock Fragments, Brown, Moist, [ :
— Dense, (ML) —
] 490
— ¢ |ss|isl1g| Decomposed Rock, Brown and g—— (18-35-47/() 82

20 ] Gray, Moist, Very Dense P n ’ :
] END OF BORING @ 20.0° L
- —485

25— —

— 480

30— ————— —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
VvL DRY WS OR @D | BORING STARTED 12—-28-09
¥wieer) DRY ¥wiacr) DRY BORING COMPLETED 12—-28-09 CAVE IN DEPTH © 13’11” @ 24 HRS

i<

V. DRY @ 24 HRS

RIG CME750 ForEMAN T C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:10:18 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #
SWME-10 1

SHEET
oF 1

PROJECT NAME

Montgomery College Bioscience

ARCHITECT—-ENGINEER

d

CS...

MID-ATLANTIC

SITE LOCATION O CAHBRA’I'E':TI())N%E/!I:F%'I'RZOMETER
Observation Drive, Germantown, Maryland 12 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM}I(T % CONTg‘T % UMXF %
g y g s DESCRIPTION OF MATERIAL ENGLISH UNITS g E | Rock QUALTY DESIGNATION & RECOVERY
= |S|BIB|L - 5 RQD%— — — REC.%
E ; ; 2 § BOTTOM OF CASING [p)— L0SS OF CIRCULATION " & [—20%—4ox—s60%—80%—100%
=] <] B
- & | & | & | 8 | SURFACE ELEVATION g STANDARD PENETRATION
221328 506.71 g 2 ® BLOWS,/FT.
0 n|wn|wv|x - 10 20 30 40 504
_ N Topsoil Depth 67 /m; :
1 |ss|18| 8| Sandy SILT, With Decomposed 505 7 (3-3-4)
Rock Fragments, Reddish Brown, —
] Moist, Firm to Medium Dense, [
— 2 |ss|8|18]| (ML) —
> [
13 |ss|ig]18 —>00
"] 4 |SS|18]18 —
10— —
B 495
SHENIESEES! Decomposed Rock, Reddish Brown, —
15— Moist, Very Dense / -
] END OF BORING @ 13.9’ [ 490
20— -
B 485
RO —
B 480
301 ————— -
THE STRATIFICATIDN LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
vwL DRY WS OR @D | BORING STARTED 12—24-09
¥wier) DRY  ¥wriacr) DRY BORING COMPLETED 12—24—09 |CAVE IN DEPTH ® 10.0° @ EOD

¥w. DRY @ EOD

RIG CME750 ForEMAN T C,

DRILLING METHOD HSA

GRatkowski(1/3/2010 9: 37:52 PM)



AMH (02-25-10) AMH (03-30-10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

PROJECT NAME

Montgomery College Bioscience

ARCHITECT-ENGINEER

BORING # SHEET S
SWME-11 1 oF 1 EcS

LLC

ST ——

MID-ATLANTIC

SITE LOCATION —(O— CALIBRATED PENETROMETER
. . TONS/FT. 2
Observation Drive, Germantown, Maryland t 2 3 4 5+
PLASTIC WATER LIQUID
SWM and Road Borings HM)I;I‘ % CONTgT % LIMiT %
£ Bl DESCRIPTION OF MATERIAL ENGLISH UNITS 9 E | roox quaury pesteramion & recovery
= | g8 2 B z RQD%— — — REC.%
E ; ; 2 g BOTTOM OF CASING Jp— LOSS OF CIRCULATION = 8 205 40— s0%—80%—100%
1] o] B>
S l&le S | SURFACE ELEVATION & STANDARD PENETRATION
213138 507.66 £ 8 ® BLOWS/FT.
0 w | w| | & - 10 20 30 40 50+
= -\Topsoil Depth 6~ ' : : :
_]14{SS{18{12| Sandy SILT, With Decomposed n
Rock, Red, Gray and Brown, —505
-] Moist, Firm to Medium Dense, [
“Je2iSs|18]|18 (ML) [ "‘Q 27 (14-14-13)
5— - -
13 iss|18|18 —
—500
“141|SS|18]18 - (8-18-211() 37
10— [
E 495
— 5 ISS]10]10| Decomposed Rock, Red and Brown, g— %
N Moist, Very Dense n
16— =~ ol
= E__4—90
E == 50
EISS[ol2 *é_— >
20 ul
—] END OF BORING @ 20.0° —
B 485
=5 nl
B 480
30— ————— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

¥Yv¥L DRY

WS OR @D

BORING STARTED

12-28-09

¥wiscr) DRY  ¥wiacr) DRY

BORING COMPLETED

12—-28-09

CAVE IN DEPTH @ 14’2” @ 24 HRS

Yw.DRY @ 24 HRS

RIG CME750 FOREMAN T, C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:16:39 PM)



AMH (02-25-10) AMH (03~30-10) AMH (03-31-10)

CLIENT
The Lukmire Parinership

JOB #
3921

BORING #

SWME—-12 1

SHEET
OF 1

PROJECT NAME
Montgomery College Bioscience

ARCHITECT-ENGINEER

d

CS..

MID-ATLANTIC

SITE LOCATION O~ CALIBRAT%%NI;E);_EETIEOMETER
Observation Drive, Germantown, Maryland 1 2 3 a4 5+
PLASTIC WATER LIQUID
SWM and Road Borings UMQ % CONTgT % HMg %
~ = DESCRIPTION OF MATERIAL ENGLISH UNITS | v &
£ = Slz = E | ROCK QUALITY DESIGNATION & RECOVERY
~ . B = . B Yy e T e
£ § E 2 E BOTTOM OF CASING Jp— LOSS OF CIRCULATION E g | RN — — RECK
=) <] S
= B 8 [SURFACE ELEVATION > STANDARD PENETRATION
2|3 % = 501.82 - ® BLOWS/FT.
0 w|wn|w|x 10 20 30 40 50+
~ R Topsoil Depth 6” /m _ : ' '
11 (SS|18{15| SILT, Trace Sand, Reddish 500 7 (-39
Brown, Moist, Firm to Medium — ' '
] Dense, (ML) — ; »
J2(SsS|18}18 N 13(5-5-8)
5— — v
_13iSs|18}18 —_495 16 (5-8-8)
__ 4 |Ss118118 Sandy SH_T, Yellowish Brown, — 15 (5-7-8)
10 Moist, Medium Dense, (ML) - . :
— 490
1 51Ss]18|18 [ 21 (?—11—10)
15— — :
—] END OF BORING @ 15.0° —
— —485
20— [
— 480
257 —
- 475
30—7T ————— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL
Y¥L. DRY WS OoR @D | BORING STARTED 12—28-09
Ywieer) DRY ¥wiacr) DRY BORING COMPLETED 12—28—(Q |CAVE IN DEPTH ® 9° @ 24 HRS

1<q

WL DRY @ 24 HRS

RIG CME750 FOREMAN T C,

DRILLING METHOD HSA

GRatkowski(1/4/2010 11:27:45 PM)



AMH (02-25-10) AMH (03-30~10) AMH (03-31-10)

CLIENT

The Lukmire Partnership

JOB #
3921

BORING #
SWMF -1

SHEET

PROJECT NAME

Montgomery College Bioscience

ARCHITECT-ENGINEER

d

CS..

MHID-ATLANTIC

~(O~ CALIBRATED PENETROMETER

SITE LOCATION. . DR
Observation Drive, Germantown, Maryland 1 2 38 4 bt
PLASTIC WATER LIQUID
SWM and Road Borings Lot % CONTg‘T % LT %
£ ; g 5 DESCRIPTION OF MATERIAL ENGLISH UNITS g E| Rock QUALITY DESIGNATION & RECOVERY
= |S1E|E|= BOTTOM OF CASING Jp— LOSS OF CIRCULATION 5 3 RQD%~ —— — REC.
£ 2| 8 E £ 20%——40%—60%—80%—100%
=] <} B>
a & | & S [SURFACE ELEVATION > STANDARD PENETRATION
21338 502.32 g 3 ® BLOWS/FT.
0 vi| vl | | - 10 20 30 40 504
— '\Topsoil Depth 4”7 /m_— :
—} 1 ]SS|18]12!| Clayey SILT, Orangish Brown, [ 9 (3-4-3)
Moist, 