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MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION 
STAFF REPORT  

 
Address: 6700 Needwood Road, Derwood Meeting Date: 11/13/2024 
 
Resource: Master Plan Site #22/35  Report Date: 11/6/2024 
 Needwood Mansion   
   
Applicant:  Montgomery Parks Public Notice: 10/28/2024  
 (Eileen Emmett, Agent) 
   
Review: HAWP Tax Credit: N/A  
   
Permit No.: 1071486 Staff:     Laura DiPasquale  
  
Proposal: Building alterations for ADA accessibility improvements, tree removals, and other 
alterations. 
 
 
STAFF RECOMMENDATION  
 
Staff recommends that the HPC approve with two conditions the HAWP application with final approval 
delegated to staff: 
 

1. The applicant must submit shop drawings for all new windows and storm windows, including 
installation details, in elevation, section, and plan.  

2. The applicant must submit ADA door hardware specifications.  
 

 
Figure 1: The Needwood Mansion is indicated with a green dot at the Needwood Master Plan Historic Site, 
outlined in blue. For the purposes of this review, the front façade which faces Needwood Road will be considered 
“north” and the other building sides will be described using cardinal directions as well.  
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ARCHITECTURAL DESCRIPTION  
 

SIGNIFICANCE: Master Plan Historic Site (Needwood 22/35) 
STYLE: Federal  
DATE: ca. 1856 
 
From Places from the Past: 
 

This three-story, late-Federal brick residence, the main block of the present building, is a 
locally early example of a formal, consciously styled dwelling. William George 
Robertson built the house in 1856. An insurance policy, which he took the following 
year, described the residence as “a new two-story brick dwelling with slate, and adjoining 
former wooden buildings–five rooms and 2 passages–2 chimneys–built and finished in a 
substantial manner.” The three-bay, double-pile house has a side entrance. Parapets on 
each gable end link paired chimneys. Brick is laid in common bond, lintels are wooden 
with a raised molding, and sills are stone. Three-part windows are found on each level 
above the front entrance. The original doorway had sidelights that were replaced in 1948 
by the present doorframe.  

 

 
Figure 1: Front (north) elevation of Needwood Mansion.  

 
BACKGROUND 
 
At its June 12, 2024 meeting, the HPC held a preliminary consultation for the subject property that 
informs the current proposal.1 At that time, the HPC was generally supportive of the various alterations 
and made suggestions for further consideration. Below are the HPC statements and staff 
recommendations from the preliminary consultation and how the HAWP submission has responded to 
those items.  

 
1 The staff report and preliminary consultation application from June 2024 are available here: 
https://montgomeryplanning.org/wp-content/uploads/2024/05/II.A-6700-Needwood-Road-Derwood-Prelim.pdf  

https://montgomeryplanning.org/wp-content/uploads/2024/05/II.A-6700-Needwood-Road-Derwood-Prelim.pdf
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The Preliminary Consultation report that followed the meeting noted that the HPC stated the following: 
• It may be a challenge to maintain a suitable humidity for the collections in the basement. 
• Try to find an alternate location for the condensing units proposed to the east so they are not 

visible to those entering the building. 
• Consider how the condensing units will operate and be repaired and maintained under the porch. 
• Attempt to avoid punching holes through the brick and consider using the chimneys to vent the 

restrooms instead. If the vents must go through the brick then they should be covered with a 
compatible grill such as one made of cast iron. The vents should not be located on the front 
elevation.  

 
The Acting Chair said the applicant could either return with another preliminary consultation if they felt it 
was necessary or proceed directly to a HAWP.  
 
Staff recommended the following be included in the HAWP application: 

• A single, continuous numbering system for each mansion and ADA improvement on the plans. 
• A rear elevation drawing that includes the proposed ramps. 
• A completed drainage plan. 
• Include HVAC pads on site plan with the dimensions and material labeled. 
• Statement on alternative solutions to the louvered vents proposed for the masonry. 
• Specifications or details for each building feature.  

 
PROPOSAL 
 
The applicant identifies 25 work items as part of this proposal, and broadly classifies them as mansion 
alterations and site improvements. Most of the work is intended to rehabilitate the building envelope and 
provide site improvements that will ensure the long-term preservation of the property, update mechanical 
systems, and provide ADA accessibility to the building. For the purposes of this application, the front of 
the house (which faces northwest) is referred to as north, and the other elevations are identified by 
corresponding cardinal directions. The work item numbers are identified as:  

1. Accessibility: Creating an ADA-accessible parking area and paths from parking to the main 
(rear) screen porch entrance to the house.  

2. Signage: Installing ADA parking and directional signage. 
3. Vegetation: Removing trees and vegetation on the west, north, and east sides of the house 
4. Perimeter grading: Regrading to provide positive drainage away from the building and to 

provide accessible paths and parking.  
5. Foundation drainage: Relocating downspouts and connecting to new underground drainage 

system.  
6. Rear paths, stairs, and grading: Removing existing paths and stairs and regrading to replace 

with new ADA-compliant slopes; reconstructing concrete basement entry landing and modifying 
risers and elevation level. 

7. On grade 3-rail ramp handrails and stair handrails: Installing metal railings along new on-
grade ramp and along concrete stairs.  

8. Raised ramp: Constructing a raised wooden ramp parallel to the rear porch with painted wood 
posts, and metal mesh guardrail and metal railings at top; installing painted lattice below the 
ramp; installing continuous extruded aluminum cover plate between ramp landing and porch 
floor.  

9. East stair: Reconstructing existing exterior stair in egress code-compliant design.  
10. Porch foundation wall openings: Cutting 2-ft wide sections into porch foundation walls to 

provide access for maintenance purposes.  
11. Path of travel lighting at screen porch: Installing new surface-mounted light fixtures to the 

porch piers.  
12. Relocate light pole and electrical hatch  
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13. Install lead-coated copper chimney caps 
14. Install new wood window to match existing adjacent basement window 
15. Install new wood window to match existing 3rd floor windows 
16. Install new metal operable storm windows and insect screens 
17. Replace steel window well with new 
18. Wall vents: Installing new wall vents for restrooms and mechanical equipment exhaust. 
19. Exterior house door (rear porch entry): Removing existing screen door; replacing in-swinging 

double doors with new ADA-compliant single-leaf out-swinging door. New door to be 
constructed from existing doors.  

20. Screen porch doors, remove, salvage, repair and new 
21. Reconfigure porch screen wall, old door location 
22. Reconfigure porch screen wall, new door location 
23. Condensing unit pad and equipment enclosure: Constructing a new concrete pad (16’-6” by 

13’4”) with 4’-9” wood slat fence and gates to the west of the house.  
24. Porch lattice panels 
25. Wood ramp inside porch 

 

 
Figure 2: Proposed site plan with work items highlighted.  



II.I 

5 

 
Figure 3: North (front) elevation with work items highlighted.  

 
 
 

 
Figure 4: East elevation with work items highlighted.  
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Figure 5: South elevation with work items highlighted.  

 

 
Figure 6: West elevation with work items highlighted.  
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APPLICABLE GUIDELINES 

In accordance with section 1.5 of the Historic Preservation Commission Rules, Guidelines, and 
Procedures (Regulation No. 27-97) (“Regulations”), in developing its decision when reviewing a Historic 
Area Work Permit application for an undertaking at a Master Plan site, the Commission uses the 
Montgomery County Code (“Chapter 24A”), the Secretary of the Interior’s Standards and Guidelines for 
Rehabilitation (Standards), and pertinent guidance in applicable master plans. [Note: where guidance in 
an applicable master plan is inconsistent with the Standards, the master plan guidance shall take 
precedence (section 1.5(b) of the Regulations).] The pertinent information in these documents, 
incorporated in their entirety by reference herein, is outlined below. 
 
Montgomery County Code Chapter 24A-8 
 
The following guidance which pertains to this project are as follows: 

(b) The commission shall instruct the director to issue a permit, or issue a permit subject to such 
conditions as are found to be necessary to ensure conformity with the purposes and requirements 
of this chapter, if it finds that: 

(1) The proposal will not substantially alter the exterior features of an historic site or historic 
resource within an historic district; or 

(2) The proposal is compatible in character and nature with the historical, archeological, 
architectural or cultural features of the historic site or the historic district in which an 
historic resource is located and would not be detrimental thereto or to the achievement of 
the purposes of this chapter; or 

(3) The proposal would enhance or aid in the protection, preservation and public or private 
utilization of the historic site or historic resource located within an historic district in a 
manner compatible with the historical, archeological, architectural or cultural value of the 
historic site or historic district in which an historic resource is located; or 

(4) The proposal is necessary in order that unsafe conditions or health hazards be remedied. 
 
Secretary of the Interior’s Standards for Rehabilitation 
 
The Secretary of the Interior defines rehabilitation as “the act or process of making possible a compatible 
use for a property through repair, alterations, and additions while preserving those portions or features, 
which convey its historical, cultural, or architectural values.” The applicable Standards are as follows: 

2. The historic character of a property shall be retained and preserved. The removal of historic 
materials or alteration of features and spaces that characterize a property shall be avoided. 

6. Deteriorated historic features will be repaired rather than replaced. Where the severity of 
deterioration requires replacement of a distinctive feature, the new feature will match the old in 
design, color, texture and, where possible, materials. Replacement of missing features will be 
substantiated by documentary and physical evidence.  

9. New additions, exterior alterations, or related new construction shall not destroy historic materials 
that characterize the property. The new work shall be differentiated from the old and shall be 
compatible with the massing, size, scale, and architectural features to protect the historic integrity 
of the property and its environment. 

10. New additions and adjacent or related new construction shall be undertaken in such a manner that 
if removed in the future, the essential form and integrity of the historic property and its 
environment would be unimpaired. 

 
  



II.I 

8 

STAFF DISCUSSION 
 
Staff supports the proposed alterations and finds that they largely addressed the concerns and comments 
expressed by the HPC during the preliminary consultation. As revised, with the exception of removal of 
vegetation around the front of the house, alterations proposed in the application are limited to the 
secondary side and rear elevations. Much of the focus during the preliminary consultation was on the 
proposed mechanical equipment and vents. Commissioners expressed concern about the previously-
proposed condensing unit locations underneath the porch and those that would be visible upon entering 
the building. Subsequently, the applicants revised the proposal to locate all condensing units on a new 
concrete pad enclosed by a wood fence to the west of the western wing (Figure 7, Figure 9, Figure 8). 
Staff supports this proposal, finding that the location is the least visible to the public, as the majority of 
the pathways and parking area around the building are located on the east, north, and south sides of the 
building. Staff finds that the proposed enclosure and location will not substantially alter the exterior 
features of the historic site and that the painted wood material is compatible with the character of the site, 
in keeping with Chapter 24A-8(b)(1) and (2). Staff further finds that the new mechanical system will 
enhance the utilization of the historic site in a manner compatible with the historical, architectural and 
cultural value of the site, in keeping with Chapter 24A(8)(b)(3). Staff also finds that the proposed 
mechanical enclosure is in keeping with the Secretary of the Interior’s Rehabilitation guideline for 
Mechanical Systems, which recommends “installing a new mechanical system, if required, so that it 
results in the least alteration possible to the historic building and its character-defining features;” and, 
“placing air conditioning compressors in a location on a secondary elevation of the historic building that 
is not highly visible,”2 and Standards 2, 9, and 10.  
 
 

 
Figure 7: Proposed first floor plan showing the proposed equipment enclosure location (Work Item 23).  

 

 
2 Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Preserving, 
Rehabilitating, Restoring, and Reconstructing Historic Buildings, p. 126-127. 
https://www.nps.gov/orgs/1739/upload/treatment-guidelines-2017-part1-preservation-rehabilitation.pdf  

https://www.nps.gov/orgs/1739/upload/treatment-guidelines-2017-part1-preservation-rehabilitation.pdf
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Figure 8: Elevation and section details of the proposed equipment enclosure, sheet L-010.  

 
 

 
Figure 9: Plan details of the proposed equipment enclosure, sheet L-008. 

 



II.I 

10 

 
Figure 10: View of the proposed equipment enclosure location at the west end of the building.   

 
During the preliminary consultation, the HPC and staff also expressed concern about the penetration of 
vents through the exterior brick walls and encouraged the applicants to consider alternative locations for 
these vents and to attempt venting through the chimneys. If alternative locations could not be found, the 
HPC stated that no vents should be located on the front façade. The applicants explained in an email to 
staff that, “due to the location of most of the vents, venting through the chimneys would not be ideal as it 
would create multiple bulkheads and chases on the interior which would affect many historic finishes. It 
would also cause inefficiencies in the exhaust system due to the long runs and would require an exhaust 
blower.” In this revised application, the applicants have removed the vents from the front façade but in 
still propose to vent through the brick on other elevations (Work Item 18/Note 10, Figure 4, Figure 5, 
Figure 6). Two vents are proposed through the brick of the east side elevation of the main block between 
the second and third floor floors; one through the first-floor south (rear) elevation of the western wing; 

two through the west side elevation of the main block at ground level; and 
two through the west elevation of the western wing at ground level. 
Additional wall vents are proposed through the lap siding-clad rear 
elevation of the eastern wing. The application does not specify the color of 
the vents, but in an email exchange with staff, the applicants confirmed 
that they will paint the wall vents to match or blend in with the 
surrounding brick. The specification sheet shows white steel as the 
standard, with other stock options of tan, brown, and black. Staff finds that 
the applicants have satisfied the HPC’s recommendation, and that the 
proposed locations are inconspicuous, do not remove any distinctive 
features of the building and recommends approval pursuant to Standards 2 
and 9, and that vents painted to match or blend with the underlying brick 
material are compatible with the property, in keeping with Chapter 24A-
8(b)(2).    

Figure 11: Proposed vent cover details. The applicants propose to paint the vents to match or blend with the 
surrounding brick.  
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During the preliminary consultation, staff also recommended submission of additional materials, 
including a rear elevation that included the proposed ramps, a completed drainage plan, and 
specifications/details for several building features. The elevation drawing with ramps, ramp details, and a 
completed drainage plan have been submitted with the HAWP application, along with some feature 
details. These are discussed below.  
 
ADA Accessibility Improvements 
 
Staff supports the various improvements, including: 

• a van accessible parking space and adjacent access aisle with signage (Work Items 1 and 2; 
Figure 2);  

• an accessible path from the ADA accessible space to the rear porch with signage (Work Items 2 
and 6, Figure 2); 

• the removal of the rear porch stairs and construction of on-grade and raised ramps (Work Items 7 
and 8, Figure 12, Figure 13, and Figure 14); and,  

• a ramp at the existing rear entrance within the porch (Work Item 25, Figure 16). 
  
Following the preliminary consultation, the applicant submitted additional drawings showing the 
proposed ramp in elevation (Figure 5, Figure 13, Figure 14), and an example of the proposed mesh 
railing and painted wood railing (Figure 15). The applicant confirmed by email that the proposed 
guardrail ramp will be painted a similar green color to the example photographs, because Needwood 
Mansion has other green accents in the porch lattice and shutters.  
 

 
Figure 12: Site demo plan, sheet C-001.  



II.I 

12 

 
Figure 13: South elevation, sheet L-004.  

 
Figure 14: Ramp elevations and section, L-005.  
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Figure 15: Example of mesh railing to be used on raised ramp (Work Item 8).  

 
Figure 16: Porch section elevation.  

Since the preliminary consultation, the application has been amended to include additional alterations to 
the basement entry landing and exterior wood stairs on the east end of the south elevation for egress code 
compliance (Work Items 6 and 9, ). The proposed work will include replacing four concrete basement 
risers with two concrete risers, and replacing the existing exterior stair with a new, wider, code-compliant 
wood stair from the porch landing to the new concrete areaway landing. The applicants propose to use the 
painted wood frame railing with mesh panels to match those of the proposed ramp (Figure 15).  
 

 
Figure 17: Photographs of the basement entry to be modified and east stair to be replaced.  
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Figure 18: Demo plan (left) and proposed plan (right) for the areaway and east exterior stair.  

      
Figure 19: Existing east stair (left) and proposed condition (right).  

The site improvements are necessary to meet ADA and egress code requirements and will not 
substantially alter the exterior features of an historic site in conformance with Chapter 24A-8(b)(1). The 
full-width rear porch was constructed sometime from 1913 to 1947, so was not an original feature of the 
circa 1856 building. Per Chapter 24A-8(b)(3), the changes will aid in the public and private utilization of 
the historic site in a manner that is compatible with its historical value. The work is also necessary to 
remedy unsafe conditions and meets Chapter 24A-8(b)(4), as well as the Accessibility Guideline, which 
recommends “identifying the historic building’s character-defining exterior features, interior spaces, 
features, and finishes, and features of the site and setting which may be affected by the accessibility code-
required work,” “complying with barrier-free access requirements in such a manner that the historic 
building’s character-defining exterior features…and features of the site and setting are preserved or 
impacted as little as possible,” and “finding solutions to meet accessibility requirements that minimize the 
impact of any necessary alteration on the historic building, its site, and setting, such as compatible ramps, 
paths, and lifts.”3 In compliance with the Standards, the historic character of the property will be retained 
and preserved by the site improvements, because none of the work will damage historic fabric. The 

 
3 Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Preserving, 
Rehabilitating, Restoring, and Reconstructing Historic Buildings, p. 146-147. 
https://www.nps.gov/orgs/1739/upload/treatment-guidelines-2017-part1-preservation-rehabilitation.pdf 

https://www.nps.gov/orgs/1739/upload/treatment-guidelines-2017-part1-preservation-rehabilitation.pdf
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project will not destroy historic materials that characterize a property, and if the construction is removed 
in the future the essential form and integrity of the property and its environment will be unimpaired. 
 
Mansion Improvements 
 
Staff supports the removal of all the trees, vegetation, and mulch at the front and side sides of the house to 
accommodate the installation of a trench drain and finds the work meets both Chapter 24A-8(b) and the 
applicable Standards. According to the tree survey (Figure 20), the largest of the trees is a holly with a 
diameter at breast height of 14 inches, so none of the vegetation is a longtime established visual feature. 
The removals are necessary to keep moisture away from the masonry building and to accommodate the 
trench to be dug to improve drainage around the foundation.  
 

 
Figure 20: Tree survey.  

 
Staff supports the installation of new wood windows at the basement on the front elevation and third floor 
of the west elevation (Work Items 14 and 15 on Figure 3 and Figure 6, respectively) and finds the work 
meets both Chapter 24A-8(b) and the applicable Standards. The replacement windows are to match the 
others wood windows found on the corresponding elevations, so they will be compatible to the historic 
site. Staff recommends that the applicant submit window shop drawings demonstrating that the new 
window will match the existing windows to staff for final approval. 
 
Staff supports the installation of downspout extensions and splash blocks on the east side elevation (Work 
Item 5) and finds the work meets both Chapter 24A-8(b) and the applicable Standards. The elements are 
necessary to move water away from the foundation to help protect the historic site from water damage. 
Specifications submitted on Sheet C-004 identify PVC downspout adapters and cleanout adapters and 
plugs that are to be painted to protect against UV damage. The applicant has confirmed that these 
elements will be painted to match the existing downspouts.  
 
Staff supports installation of a new steel window well on the rear elevation (Work Item 17, Figure 21) 
and finds the work meets both Chapter 24A-8(b) and the applicable Standards. The existing well is not 
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historic and must be removed so the drainage improvements can be undertaken. Details provided by the 
applicants indicate that the new proposed well matches the general appearance of the existing well.  
 

 
Figure 21: Existing window well (left) and proposed (right).  

 
Staff supports the installation of lead-coated copper caps on each of the six chimneys (Work Item 13, 
Figure 22) and finds that the work meets both Chapter 24A-8(b) and the applicable Standards. According 
to the applicant, the chimneys are not currently capped, so the caps are necessary to prevent moisture and 
wildlife from gaining entry into the chimney stacks. The low-profile caps will have a slight pitch to allow 
for appropriate drainage.   

 
Figure 22: Chimney cap detail.  
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Staff supports installation of the metal storm windows with insect screens at various windows on all four 
sides (Work Item 16) and finds the work meets both Chapter 24A-8(b) and the applicable Standards. The 
windows will both help protect the existing windows and improve functionality so staff can open the 
windows.  
 
Staff supports alterations to the screen porch on the south elevation to accommodate the ADA 
improvements (Work Items 11, 20, 21, and 22) and finds the work meets both Chapter 24A-8(b) and the 
applicable Standards. The porch is a later alteration to the building, added in the 20th century, and is 
located on the rear of the building. The modifications are necessary to accommodate the ADA 
accessibility improvements. 
 
The application also proposes to repurpose the existing rear double doors into a single ADA-compliant 
door. During the preliminary consultation, the proposed ADA hardware proposed for the rear main entry 
door was requested. That hardware has not been provided, but staff recommends that the HPC delegate 
approval authority of this detail to staff. The screen door at that entrance also will be removed to improve 
ADA accessibility; staff supports the removal because the door is not a substantial alteration.  
 
 
STAFF RECOMMENDATION 
 
Staff recommends that the Commission approve with two conditions the HAWP application under the 
Criteria for Issuance in Chapter 24A-8(b)(1), (2), (3) and (4), having found that the proposal, as modified 
by the conditions, will not substantially alter the exterior features of the historic resource and is 
compatible in character with the purposes of Chapter 24A;  

1. The applicant must submit shop drawings for all new windows and storm windows, including 
installation details, in elevation, section, and plan.  

2. The applicant must submit ADA door hardware specifications.  
 
and with the Secretary of the Interior’s Standards for Rehabilitation # 2, 6, 9, and 10, and the Mechanical 
Systems and Accessibility Guidelines; 
 
and with the general condition that the applicant shall present an electronic set of drawings, if applicable, 
to HPC staff for review and stamping prior to submission for the Montgomery County Department of 
Permitting Services (DPS) building permits; 
 
and with the general condition that final project design details, not specifically delineated by the 
Commission, shall be approved by HPC staff or brought back to the HPC as a revised HAWP application 
at staff’s discretion; 
 
and with the general condition that the applicant shall notify the HPC staff if they propose to make any 
alterations to the approved plans.  Once the work is completed the applicant will contact the staff person 
assigned to this application at 301-495-2167 or laura.dipasquale@montgomeryplanning.org to schedule a 
follow-up site visit. 
 
 

mailto:laura.dipasquale@montgomeryplanning.org


 

The Maryland-National Capital Park and Planning Commission 
2425 Reedie Drive | Wheaton, MD 20902 
MontgomeryParks.org 
 

HAWP Application 
 
Date: October 23, 2024 

To:  Dan Bruechert, Montgomery County Planning, Cultural Resources Planner III 

From: Eileen Emmet, Montgomery Parks, Project Manager 

Subject: Historic Needwood Mansion Building and Site Improvements, MIHP #22/035/000A 
  HAWP #1071486 

 

 
The following items are being transmitted for a Historic Preservation Commission Hearing on 
November 13, 2024: 
 

A. HAWP Application 

B. Written Description of the Project 

C. Work Items List 

D. Photographs 

E. Address of Adjacent and Confronting Property Owners 

F. Tree Survey 

G. Plans  
1.   Overall Site Plan 
2. South Elevation with Ramps 
3. 90% Drawing Excerpts (Markup of Elevations and Plans, corresponding to Work 
 Items List) 
4. 90% Design Drawings (Compiled drawings for all disciplines: civil, landscape, 

landscape architectural, architectural, structural, MEP) 
 ** Please find 20 KB file at this location: 
 X:\Needwood Mansion\HAWP Application_2024-1023 

H. Cut Sheets (Wall Vent Cap and Exterior Light Fixture) 

I. Specification Excepts (Hardware) 

J. 90% Specifications 
 ** Please find 6 KB file at this location: 

 X:\Needwood Mansion\HAWP Application_2024-1023 

 

file://///mc-planning-fs1/interdeptshare/Needwood%20Mansion/HAWP%20Application_2024-1023
file://///mc-planning-fs1/interdeptshare/Needwood%20Mansion/HAWP%20Application_2024-1023
Laura DiPasquale
Cross-Out

Laura DiPasquale
Text Box
880 pages of general specifications on file with HPC staff and available by request.  



APPLICATION FOR
HISTORIC AREA WORK PERMIT 

HISTORIC PRESERVATION COMMISSION 
301.563.3400

APPLICANT:

Name: ___________________________________    E-mail: _________________________________

Address: _________________________________  City: ________________ Zip:____________ 

Daytime Phone: ___________________________  Tax Account No.: _________________________ 

AGENT/CONTACT (if applicable):

Name: ___________________________________    E-mail: _________________________________

Address: _________________________________  City: ________________ Zip:____________ 

Daytime Phone: ___________________________  Contractor Registration No.: _______________ 

LOCATION OF BUILDING/PREMISE: MIHP # of Historic Property___________________________

Is the Property Located within an Historic District? 

Is there an Historic Preservation/Land Trust/Environmental Easement on the Property? If YES, include a 
map of the easement, and documentation from the Easement Holder supporting this application.

Are other Planning and/or Hearing Examiner Approvals /Reviews Required as part of this Application? 
(Conditional Use, Variance, Record Plat, etc.?) If YES, include information on these reviews as 
supplemental information. 

Building Number: ________________ Street: ______________________________________________ 

Town/City: __________________________ Nearest Cross Street: __________________________________ 

Lot: ____________ Block: ___________ Subdivision: _______ Parcel: _____

TYPE OF WORK PROPOSED: See the checklist on Page 4 to verify that all supporting items 
for  proposed work are submitted with this application. Incomplete Applications will not 
be accepted for review. Check all that apply:
� New Construction
� Addition
� Demolition
� Grading/Excavation

� Deck/Porch
� Fence
� Hardscape/Landscape
� Roof

� Shed/Garage/Accessory Structure
� Solar
� Tree removal/planting
� Window/Door
� Other:__________________

I hereby certify that I have the authority to make the foregoing application, that the application is correct
and accurate and that the construction will comply with plans reviewed and approved by all necessary
agencies and hereby acknowledge and accept this to be a condition for the issuance of this permit.

Signature of owner or authorized agent Date

For Staff only:
HAWP#______________
Date assigned_______

__Yes/District Name_________________
__No/Individual Site Name_________________
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Written Description of Project—Needwood Mansion House and Site Improvements, Resource #22/35  

October 23,2024 

1a.  Description of existing structure, environmental setting, including their historical features and 

significance: 

Environmental Setting:  Needwood Mansion resides within an 11.12-acre Montgomery Parks sub-park 

called Needwood Mansion.  It is part of a 234.36-acre historic environmental setting that also includes 

the abutting Needwood Golf course within Rock Creek Regional Park. 

The sub-park surrounding the mansion includes these contributing outbuildings:  a two-story stone Dairy 

that may have been a slave quarters upstairs and a one-story log shed that is now a Garage.  Other non-

contributing structures include a wood privy structure, a 1-1/2 story Dutch-gabled shed, a portable 

storage shed, and a pavilion shelter used for archaeology camp programs.   

History:   The original Needwood land patent of 1,000 acres was granted to John Cooke in 1758.  It 

became part of a prosperous farm established on the site by his granddaughter, Harriet Cooke 

Robertson and her husband, William.  Their son, William George Robertson, named the farm Sunnyside 

and built the existing brick structure shortly before his death from lightning at the outbreak of the civil 

war.  The George Washington Columbus Beall family owned the property from 1881 to 1948.  

Needwood became part of Rock Creek Regional Park in 1962 and became a designated historic resource 

in the mid 1980’s, individual Resource #22/35 on the Montgomery County Master Plan for Historic 

Preservation.  For many years, the Mansion was the primary office location for Montgomery Parks 

Historian Michael F. Dwyer. 

Exterior Description:  The late-Federal house is three stories.  The main center brick block was 

completed in 1856 and has the main historic entry door. The two-story, east frame block was added in 

1913 and the two-story, west brick block was added in 1958.  The entire building has slate roofing.  The 

rear, south side of the house has a 10-ft deep x 72-ft long, wood frame screen porch with high ceiling. It 

extends the full length of the middle and east blocks and is subdivided into two asymmetrical sections. 

The porch has three stairs: a wood stair parallel to the east wall, a perpendicular masonry stair at the 

middle of the south elevation and a perpendicular masonry stair on the west. 

The north and west elevations of the building have several large hollies and herbaceous shrubs.  There is 

one large multi-trunk Leland Cypress at the northeast front corner of the house.  A large asphalt parking 

lot to the east has 22 parking spaces and a trail entrance to the surrounding park. There are two known, 

uninvestigated archaeology areas to the east of the house.  The first is approximately 10-feet east of the 

east block, where a “15-foot square one-story detached log kitchen” was once located. The other is at 

the entrance to the parking lot, to the right (south) as one drives in.  It’s the approximate location of a 

slave quarter. There is one known, uninvestigated archaeology area approximately 10-ft to the south of 

the rear screened porch, where the historical well is located.  An archaeological monitor will be required 

to be on-site during any ground disturbing activity or in archaeologically sensitive areas, including 

removal of large plants, grading, etc.   

Occupancy:  Needwood Mansion is occupied by staff and volunteers of the Cultural Resources 

Stewardship Section, a group under the Park Planning and Stewardship Division of Montgomery Parks.  

Six career and one seasonal staff work in the building, including archaeologists, historians, cultural 

resource managers and numerous archaeology volunteers.  The basement level houses the Montgomery 
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Parks historical archives. The first floor is used for sorting and cataloging of archival materials and public 

meetings, the second floor is used for staff offices, and the third floor has storage.  The front door to the 

house is rarely used.  Staff and visitor enter through the rear frame porch into the main north-south 

center hall.   

The ancillary buildings are used for programs and storage.  Some ground areas are used for archaeology 

summer camp programs and camp participants also meet in the pavilion shelter. 

1b.  General description of the project and its effect on the resource. 

Project Description:  There are two parts to the work:  Mansion Improvements and Site Improvements. 

Mansion Improvements are being designed by Michael Graves Architect, a consultant to Montgomery 

Parks.  Ninety percent (90%) completion is being submitted for Approval.  The work will provide 

grading and landscape alterations, including the removal of shrubs and trees, to reduce water 

infiltration into the basement.  New perimeter drainage will collect and transfer roof and ground water 

away from the foundation of the building.  The work will update and repair the building envelope, 

primarily to improve climate control for occupants and archaeological and artifact archives.  It will also 

repair and reconfigure specific second floor rooms to provide space for additional staff.  Individual 

window AC units will be removed, and central air-conditioning will be added throughout.  A new 

dehumidification system will be installed in the basement for the archival storage. The work will include 

window repairs, storm window repairs, window replacement, alterations at entrance doors to provide 

ADA access, miscellaneous existing wood frame and screen repairs at rear porch and a ramp inside the 

porch to transition from the porch floor to the main first floor.  The east stair will be replaced with a 

code-compliant wood stair.  A single, concrete, condensing unit pad with fence enclosure will be added 

on the west side of the house. 

General in-kind repairs include the following:  Repoint selective masonry, clean and selective removal of 

biological growth from facades, seal open penetrations in brick, restore selective wood windows and 

frames, repair steel windows, replace cracked window glazing, remove mulch at windows, repair 

selective wood siding, repair house doors to airtight and paint, repair porch screen doors; repair 

selective areas of porch screens, flooring, and wood trim.  An add-alternate bid item includes making 

select wood windows operable. 

Site Improvements are new work being completed by Montgomery Parks, Park Development Division 

Staff, and are packaged within the MGA submission because the complete set will be submitted to the 

Montgomery County Department of Permitting Services.  This work includes landscape alterations that 

provide an ADA-accessible route to the house:  one accessible parking space, an access aisle, and a path 

from parking to the main rear entrance of the porch.  A portable toilet pad is indicated as a future phase 

improvement. There are two parts to the overall accessible route: 

1. Driveway Crossing Path (East Section):  This crosses both drive aisles surrounding the tree island 

and connects to the proposed parking area between the Dutch-gabled shed (non-contributing) 

and the existing asphalt parking lot. It provides an on-grade, 5-ft wide concrete path less than 

5% slope.  Overall, it rises in elevation approximately 3-ft over approximately 86-feet. 

2. Path from Driveway to House: (West Section):  This traverses a 7.5-ft elevation rise from the 

west edge of the driveway (El. 412.50) to the house’s porch door entrance (generally El. 420.0). 

This section consists of several parts with an additional 185-ft path of travel. 
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a. Initial on-grade concrete path, < 5% slope, 5-ft wide 

b. Basement areaway landing abutting relocated concrete steps down to basement entrance 

and replacement east porch, wood entrance stair. 

c. 1st on-grade concrete ramp, < 8% slope, 5-ft wide (4-ft between handrails), with three-rail 

handrails both sides 

d. Middle landing 

e. 2nd on-grade concrete ramp, < 8% slope, 5-ft wide, (4-ft between handrails) with three-rail 

handrails both sides 

f. West landing 

g. Raised wood ramp, parallel to porch, < 8% slope, with guardrails both sides comprised of 

painted wood posts/metal mesh infill and metal handrails (4-ft wide between handrails). 

h. Porch landing, with perimeter guardrail comprised of painted wood posts/metal mesh infill 

and metal handrails.  

i. Final ramp inside the porch transitions additional 6-inches to the finished floor of the house 

(El. 420.8).  

Refer to Attachment C for the Work Items List  

Conclusion: 

Before advancing the documents to 95% building permit submission, when we expect to request the 

HAWP stamp, Parks is seeking consultation from Historic Preservation Commissioners to confirm the 

mansion and site improvement plans are acceptable.  

All work will be completed according to the Secretary of the Interior’s Standards for Rehabilitation 

and according to the attached plans. There will be no adverse effect to the house or grounds.  We 

intend to maintain the integrity of the location, design, setting, materials, workmanship, feeling and 

association.  

Effect on Environmental Setting: The project will be limited to the building envelope, perimeter 

landscaping, and existing driveway east of the house; there is no adverse effect to the 

environmental setting. 

 

Attachments:  
A. HAWP Application 
B. Written Description of the Project 
C. Work Items List 
D. Photographs 
E. Address of Adjacent and Confronting Property Owners 
F. Tree Survey 
G. Plans  
 1.   Overall Site Plan 

2. South Elevation with Ramps 
3. 90% Drawing Excerpts (Markup of Elevations and Plans, corresponding to Work Items List) 
4. 90% Design Documents (Compiled drawings for all disciplines: civil, landscape, landscape 

architectural, architectural, structural, MEP) 
H. Cut Sheets (Wall Vent Cap and Exterior Light Fixture) 
I. Specification Excepts (Hardware) 
J. 90% Specifications 



NEEDWOOD MANSION - WORK ITEMS, October 23, 2024

Description of Current Condition Proposed Work

Work Item #1 - Accessibility

The house and site do not meet ADA-accessibility requirements for 

parking, path grading or access into the house.

Create ADA-accessible parking area and paths from parking to the main 

(rear) screen porch entrance to the house.  This requires new paths less 

than 5% slope and new ramps less than 8% slope on the rear of the house.  

Remove one shrub where parking space is proposed. See Civil and 

Landscape Dwgs.

Work Item #2 - Signage

No existing site signage for parking or accessibility Install ADA parking signage.  Install ADA-directional signage at points along 

the ADA-path of travel to direct visitors to the main accessible entrance. 

Signs are required at each change of direction in the path. See Civil and 

Landscape Dwgs.

Work Item #3- Vegetation

Trees and shrubs are overgrown and too close to the house creating a wet 

foundation wall and biological growth on the façade.

Remove all trees and vegetation on the west, north and east sides of the 

house. See Civil Dwgs.

Work Item #4 - Perimeter Grading

Perimeter grading does not provide positive drainage away from the 

foundation. 

Regrade to provide positive drainage away from the building. Regrade to 

provide accessbile paths and parking area. See Civil Dwgs.

Work Item #5 - Foundation Drainage

Downspouts do not adequately shed roof water away from the building. 

Evidence of water infiltration and damage is visible on interior side of 

basement walls.

Relocate specified downspouts and add splashblocks as needed.  Connect 

specified downspouts to new underground drainage system around the 

building perimeter.  Outfall underground drainage system in two locations: 

northeast of the entrance driveway and south of existing shelter. See Civil 

Dwgs.

Work Item #6 - Rear Paths, Stairs and Grading

The house is entered via a wood stair on the east side of the porch and a 

masonry stair on the south side of the porch.  Neither stair meets code.  

The concrete paths to reach the stairs are not ADA-compliant

Remove paths and stairs. Replace with new wood stair on east and ramp 

system the length of the porch to reach the porch entry elevation. The 

work requires regrading to achieve ADA-compliant slopes.  It also requires 

reconstructing concrete stairs to the Basement Entry Landing and 

converting four concrete risers to two concrete risers because the new, 

adjacent Areaway Landing will have a lower elevation to meet the 

elevations of the east-west paths. The ramps are proposed as a 

combination of on-grade concrete paths with 3-rail metal railings and a 

raised wood ramp with guardrail. See Civil and Landscape Dwgs.

Work Item #7 - On Grade 3-Rail Ramp Handrails and Stair Handrails

No existing condition. The project proposes to use the Parks Standard Ramp Railing Details for 

metal rails installed in concrete surfaces.  Refer to Landscape Drawing L-

009. For conrete stair railings, the project proposes to use the Parks 

Standard Concrete Stair Handrail Details.  See Landscape Dwgs.

Work Item #8 - Raised Ramp

No existing condition. A wood ramp raised above the ground is proposed for the ramp segment 

parallel to the porch. The ramp will have painted wood posts extending to 

grade.  On the top of the ramp, a metal mesh guardrail with metal railings 

attached will infilll between posts.  Below the ramp, painted lattice, 

similiar to lattice at the existing porch basement wall, will infill between 

the posts. The east end of the raised ramp will have a gate for access 

under the ramp. The ramp is separated from the porch by several inches to 

provide a gap between the wood edge of the porch floor and the existing 

brick piers. To close the gap at the porch floor landing, a continuous 

extruded aluminum cover plate, referred to as a metal floor cover in the 

drawings, will be attached on one side to the ramp landing and have the 

capacity to slide over the porch floor edge as well as align with the porch 

door's ADA threshold.  See Landscape Dwgs.

Needwood Mansion Work Items Page  1 of 3.



Work Item #9 - East Stair

The existing east stair does not meet code and is structurally unstable. For egress purposes, a new, code-compliant wood stair will be provided 

from the porch landing to the new concrete areaway landing.  Code 

requires the porch door to swing outward on the landing and the stair 

width to be resized to 3’-8” between handrails and risers changed to 7” 

maximum. The materials and finishes of the guardrails and railings will 

match the raised ramp design. Like the raised ramp, the structural support 

posts will extent to footings at grade and be infilled with lattice on the east 

side, same as the existing stair condition. A lattice gate is proposed 

beneath the landing, on the north, similar to the exisitng condition to 

provide storage access under the stair.  To avoid interferring with the new 

stair two downspouts need to be shifted: 1) the gutter and downspout at 

the SW corner of the porch needs to be relocated around the corner and 

the downspout on the east elevation at the stair landing needs to moved 

north 12-inches. See Arch. Dwgs.

Work Item #10 - Porch Foundation Wall Openings

The porch foundation behind the main center brick block consists of brick 

wing walls that extend south from the house to support the porch.  The 

walls are expressed as brick piers on the south edge of the porch and, in 

between piers, existing lattice panels hide the crawl space behind.

In each of three wing walls, the project propose's to remove a 2-ft wide 

section of brick and install a steel lintel above the opening. The purpose of 

the opening is to allow future maintenance access to inspect the lattice 

panels that are no longer accessible from the outside, and to monitor the 

foundation which has been susceptible to groundhog damage. See 

Landscape and Landscape Struct. Dwgs.

Work Item #11 - Path of Travel Lighting at Screen Porch 

The existing interior lighting of the porch does not provide sufficient light 

levels for the outdoor path of travel.

New surface-mounted light fixtures will be attached to the wood porch 

pier trim to provide adequate lighting on the ramp. See Architectural 

Dwgs. See Cut Sheet.

Work Item #12 - Relocate Light Pole and Electrical Hatch

The light pole and associated hatch are located within the grassy driveway 

island.

The accessible path will conflict with the existing locations and are 

proposed to be relocated next to a new path landing. See Civil Dwgs.

Work Item 13 - Install Lead-coated Copper Chimney Cap (Elevations Note 

12)

The Chimneys are not capped and are not in use permitting moisture and 

wildlife infiltration.

Install new lead-coated copper chimney cap to fit over existing chimney at 

locations indicated. Cap will permit ventilation of chimney. See 

Architectural Dwgs. 

Work Item 14 - Install New Wood Window to Match Existing Adjacent 

Basement Window (Elevations Note 6)

Existing window is missing. Install new wood window to match existing window directly to the south.  

See Architectural Dwgs.

Work Item 15 - Install New Wood Window to Match Existing 3rd Floor 

Windows (Elevations Note 14)

Third floor window is missing and currently infilled with plywood. Install new wood window to match existing third floor windows.  See 

Architectural Dwgs.

Work Item #16 - Install New Metal Operable Storm Window and Insect 

Screen (Elevations Note 16)

Storm window is missing. Install new operable metal storm window with insect screen.  See 

Architectural Dwgs.

Work Item #17 - Replace Steel Window Well with New               (Elevations 

Note 11)

Existing steel window wells are in good condition but will be removed to 

facilitate perimeter drainage excavation.

Replace steel window well with new to match existing size and 

configuration.  See Architectural Dwgs.

Work Item #18 - Wall Vents (Elevations Note 10)

Existing and proposed restrooms require exhaust ventilation that does not 

currently exist.  New mechanical equipment requires exhaust from 

basement

Install new wall vent on the building façade for each of four restrooms.  

Two vents are shown on the East Elevation, both on the second floor of the 

middle block, both through brick.  Two vents are shwon on the South 

Elevation, one at the first floor on the west block, and one on the 2nd floor 

east block frame wall.  Install four additional wall vents on West Elevation 

for mechanical equipment exhaust.  See Architectural Dwgs. See Cut 

Sheet.

Needwood Mansion Work Items Page  2 of 3.



Work Item #19 - Exterior House Door (Rear Porch Entry)

The main rear entrance to the house is comprised of two in-swinging wood 

doors and one out-swinging wood screen door.  The door hardware is not 

ADA-compliant.  

Remove screen door. Provide new ADA-complaint single-leaf out-swinging 

door with hardware to meet code requirements.  Single-leaf constructed 

from existing in-swinging doors. Provide new ADA-compliant door 

hardware.  See Architectural Dwgs. See Specifications.

Work Item #20 - Screen Porch Doors Remove, Salvage, Repair and New

The existing screen porch and basement screen doors are in poor 

condition but the wood itself is solid. The south door does not meet ADA 

minimum width requirements.

Reused and salvaged screen doors will be repaired. However, there are 

areas where epoxy or wood filler repair are required. The east porch door 

(114) will be repaired and flipped to comply with egress requirements and 

a closer will be added. The west porch door (112B) will be removed. The 

south porch door will be salvaged, repaired and reinstalled as the new 

west porch door with new closer.  A new, code-compliant outswinging 

door (112A) with closer at the porch entry will be provided. The main 

house screen door will be salvaged. The Wet Processing Room and 

Basement screen doors will remain unchanged.   See Architectural Dwgs.

Work Item #21 - Reconfigure Porch Screen Wall, Old Door Location (Arch. 

Plan Note 15)

When the existing south masonry stairs are removed, the existing screen 

porch door framing will be obsolete.

The project proposes to salvage the door. The remaining screen framing 

and trim material will be repaired with salvaged material to two full screen 

panels.  See Architectural Dwgs.

Work Item #22 - Reconfigure Porch Screen Wall, New Door Location

The existing screen wall bay has three screen panel sections. Three sections will remain, but the project will provide a new door in the 

east panel.  Door framing will be constructed from salvaged trim materials 

to match the existing conditions.  See Architectural Dwgs.

Work Item #23 - Condensing Unit Pad and Equipment Enclosure

No existing exterior mechanical equipment. The new mechanical system requires a total of six units, each one approx. 

16" x 42" x 4'-4" tall. They are grouped together on the west side of the 

house, on one concrete pad 16’-6” wide and 13’-4” long. The pad is 18” 

from the house to avoid conflict with the underground drainage system. A 

wood slat fence enclosure 4’-9” tall is provided to screen the equipment. 

Even though the proposed fence has slats, and the enclosed area is open 

above, a larger pad is needed to maintain free air space around the units. 

If a chain-link fence or lattice structure was used, then the pad size could 

be reduced. However, those options would likely not hide the units 

visually. If the concrete pad is not  enclosed, then the pad would be 

significantly smaller. See Civil Dwgs.

Work Item #24 - Porch Lattice Panels

The crawlspace under the porch is hidden by framed, painted, lattice 

panels attached to brick piers that support the porch. The bay where the 

existing south masonry stair is located does not have a lattice panel. For 

access to the individual crawl spaces, the lattice panels are removable 

(unscrewed) from the outside.

When the masonry stair is removed, the project proposes to fill the stair 

bay with a new lattice panel to match the others in size, material and 

color.  Since the ramp will block five panel bays, their screws will be 

relocated so the panels can be detached from inside  the crawlspace.  See 

Landscape Dwgs.

Work Item #25 - Wood Ramp Inside Porch

The existing condition requires a 10-inch step up into the main entrance of 

the house.  It is not ADA-compliant.

Install new wood landing with two wood steps to the west and a wood 

ramp to the east.  Install ADA-compliant 3-rail railings. See Architectural 

Dwgs. 
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NEEDWOOD MANSION M22-35 

    
Front (North) Elevation      Rear (South) Elevation – Primary Entrance at Center Porch Steps 

    
East Elevation         East Elevation (from Parking Lot) 

  



 

      
Basement Entry        Basement Entry  

       

    
 West Porch Stair       View East towards Dairy and Parking 
    



            
 Entry Drive        East Side Lawn 

        
East Elevation        Proposed ADA Parking Area 



             
 East Porch Entry, Looking towards Dairy and Parking    East Porch, Looking West to Kitchen Door 

               
Main Porch Area at Center Block, Main House Entry on Left   Main House Entry Door 



        

North Lawn, Looking South      North Lawn, Looking to West Elevation 



Needwood Mansion – List of Adjacent and Confronting Property Owners, May 17, 2024 

 

PHAN,  HUY D and  

NGUYEN, QUYEN T 

16417 EQUESTRIAN LN  
ROCKVILLE, MD 20855 

PETTIT, RICHARD B & C B 

16413 EQUESTRIAN LN  
ROCKVILLE, MD  20855 

SAGAYADAN, GRACE E ET AL TR 

16409 EQUESTRIAN LN  
DERWOOD, MD  20855 

BEVERLY, WENDELL H ET AL 

16401 EQUESTRIAN LN  
ROCKVILLE, MD  20855 

SCHAEFER AHREN J and 

SCHAEFER ALLISON A 

16400 EQUESTRIAN LN  
ROCKVILLE, MD  20855 

NORRIS JON and DEBORAH 
16301 JOUSTING TER  
ROCKVILLE, MD  20855 

BERNSTEIN, SPAULDING TR 

16300 JOUSTING TER  
ROCKVILLE, MD  20855 

 CASILLA, ERNIE and 

 ROCCIA, JENNIFER PFENING 

 
6801 NEEDWOOD RD  
DERWOOD, MD  20855 

SENATORE, MICHAEL P & ANNE M 

6825 NEEDWOOD RD  
DERWOOD, MD  20855 

MATHUR, SANKET and 

DHARIWAL, NEEVA 

6837 NEEDWOOD RD  
ROCKVILLE, MD  20855 

BASS FREDERICK & MARCIA 

16201 OAK MEADOW DR 
ROCKVILLE, MD  20855 

SZENTENDREI, TIBOR and 

JULIANNA KELETI 

6930 NEEDWOOD RD  
ROCKVILLE, MD  20855 
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GENERAL NOTES

1.  REFER TO LANDSCAPE PLAN L-002 FOR  ON-GRADE PATH AND RAMP
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HISTORIC NEEDWOOD MANSION
Building and Site Improvements
6700 NEEDWOOD RD DERWOOD, MD 20855
SCALE: As Shown

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

REPAVE

DPS PERMIT USE

KEY NOTES.

1. RETROFIT EXISTING DOWNSPOUT. CONNECT TO NEW 6" PVC
STORM DRAIN PIPE.

2. CUT BACK AND TIE IN EXISTING DOWNSPOUT DRAIN PIPE
(COMING FROM NORTH, UNDERNEATH STEPS). PROVIDE NEW
CONNECTION TO PROPOSED 6" PVC STORM DRAIN PIPE USING A
TEE CONNECTOR.

3. CONNECT EX. DOWNSPOUT TO FOUNDATION DRAINAGE PIPE
(SEE DETAIL 1/C-004).

4. REFER TO ARCHITECTURAL DRAWINGS FOR FOUNDATION
DRAINAGE DETAIL.

 5A. RELOCATE DOWNSPOUT FROM EAST TO SOUTH SIDE OF BRICK
PIER.

 5B. RELOCATE DOWNSPOUT 12" NORTH OF FOUNDATION CORNER.
PROVIDE SPLASHBLOCK.

5. REPAVE TO WORK WITH ADA PATH.

6. EXISTING LIGHT POLE TO BE RELOCATED.

7. ASPHALT RESTORATION AFTER TRENCHING.

8. CURB.

9. 2-FOOT CURB CUT FOR DRAINAGE.

10. 6" THICK CONCRETE PAVEMENT AT A.D.A. VAN PARKING SPACE
AND AISLE. SEE DETAIL 6/C-003 AND 2/C-004

11. FUTURE PORTABLE TOILET PAD.

12. A.D.A. DIRECTIONAL SIGN, HISTORIC. SEE DETAIL 2/L-006. SUBMIT
SHOP DRAWINGS FOR M-NCPPC REVIEW AND APPROVAL.

13. PROVIDE 3' RECTANGULAR CONCRETE END TRANSITION SECTION
(SEE DETAIL 1/C-003) LEADING TO 6' SURGE STONE PAD @0%.
PROVIDE 3" CLASS 0 RR SURGE STONE TO A DEPTH OF 8" FOR
THE PAD.

14. PROVIDE 6"X6" PVC SCH 40 CLEANOUT AT PIPE JUNCTION
AND/OR BEND. TOP OF CLEANOUT TO BE FLUSH WITH GRADE
AND HAVE A SCREW-ON TOP CAP.

15. CONDENSING UNITS CONCRETE PAD.

16. TEST PIT UTILITY CROSSINGS AND PROVIDE PROPER
CLEARANCE TO PIPE.

17. HAND-DIG THIS PORTION OF GRAVEL DRAINAGE FIELD TO
PROTECT WATER AND GAS LINE CONNECTIONS TO BUILDING.

18. PROPOSED 6" THICK CONCRETE PAVEMENT IN ADA SIDEWALKS
AND NEW PARKING SPACE, SEE DETAIL 6/C-003.

19. PROPOSED 5" THICK CONCRETE PAVEMENT IN SIDEWALKS,SEE
DETAIL 5/C-003.

PROPOSED 6" THICK CONCRETE DETAIL

PROPOSED 5" THICK CONCRETE DETAIL

(SEE NOTE 19)

(SEE NOTE 20)

PROPOSED STORM DRAIN
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N
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AE2.01

A1
ELEVATION- EXTERIOR- NORTH

MICHAEL
GRAVES

0' 2' 4' 8' 16'

EXTERIOR ELEVATION NOTES
NUM. NOTE

1 REMOVE EXISTING POINTING OCCURRING AT BRICK TO BRICK JOINTS WITHIN INDICATED AREA. CAREFULLY REMOVE BY USE OF HAND TOOLS ONLY, CLEAN OFF ANY
MATERIAL REMAINING ON SURFACE USING APPROVED METHODS OR MATERIALS. WHEN REMOVAL IS COMPLETE, REPOINT JOINTS WITH NEW MORTAR AS PER THE
SPECIFICATIONS. REMOVAL PROCEDURES SHALL BE SUBJECT TO TESTING AS PER SPECIFICATION SECTION 04.01.20-71- "UNIT MASONRY REHABILITATION” & 04.05.13.91 -
"MASONRY RESTORATION MORTARING."

2 AT INTERIOR SIDE OF WINDOW WELL, REMOVE EXISTING POINTING OCCURRING AT BRICK TO BRICK JOINTS. CAREFULLY REMOVE BY USE OF HAND TOOLS ONLY, CLEAN OFF
ANY MATERIAL REMAINING ON SURFACE USING APPROVED METHODS OR MATERIALS. WHEN REMOVAL IS COMPLETE, REPOINT JOINTS WITH NEW MORTAR AS PER THE
SPECIFICATIONS. REMOVAL PROCEDURES SHALL BE SUBJECT TO TESTING AS PER SPECIFICATION SECTION 04.01.20-71- "UNIT MASONRY REHABILITATION” & 04.05.13.91 -
"MASONRY RESTORATION MORTARING." AT INDICATED LOCATION, REPLACE BRICK WHICH IS LOOSE, SPALLING, DETERIORATED, CHIPPED OR MISSING AND SURROUNDING
MORTAR UNTIL SOUND BRICK IS REACHED. INSTALL NEW BRICK AND MORTAR TO MATCH EXISTING ORIGINAL IN SHAPE, SIZE, COLOR, TEXTURE, AND STYLE, INCLUDING
MOLDED SHAPES.

3 AT INDICATED AREA, CLEAN ALL BIOLOGICAL GROWTH BUILT UP ON BRICK SURFACE. REFER TO SPECIFICATION SECTION 04.01.20-52- "UNIT MASONRY CLEANING."

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING, REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED
WOOD AS REQUIRED, USING EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40% DETERIORATED, REPAIR WITH DUTCHMAN SO
THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE. DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE COMPLETE, PREP, PRIME, AND
PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER EDGES OF EACH
FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 -
"PAINTING."

5 REMOVE MULCH/VEGETATION FROM INSIDE OF WINDOW WELL. REPAIR STEEL WINDOW AND MAKE OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING RUST. WHERE
STEEL IS DETERIORATED, REPAIR WITH EPOXY SYSTEM FOR STEEL. ONCE ALL REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS.
COLOR TO BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER EDGES OF EACH FRAME AT BRICK WITH SEALANT; COLOR TO
CLOSELY MATCH PAINT. REFER TO SPECIFICATION SECTION 08.01.51.71 - "METAL WINDOW REHABILITATION."

6 INSTALL NEW WOOD WINDOW TO MATCH EXISTING WINDOW DIRECTLY TO THE SOUTH. REFER TO SPECIFICATION SECTION 08.52.00 - "WOOD WINDOWS."

7 REMOVE MULCH/VEGETATION AWAY FROM WINDOW.

12 INSTALL NEW LEAD-COATED COPPER CHIMNEY CAP TO FIT OVER EXISTING CHIMNEY AT THIS LOCATION.

16 INSTALL NEW OPERABLE METAL STORM WINDOW WITH INSECT SCREEN. REFER TO SPECIFICATION SECTION 08.51.69 - "METAL STORM WINDOWS."

17 ADD ALTERNATE: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD WINDOW REHABILITATION."

20 REFER TO CIVIL DRAWINGS FOR DOWNSPOUT TERMINATION.
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EXTERIOR ELEVATION NOTES
NUM. NOTE

3 AT INDICATED AREA, CLEAN ALL BIOLOGICAL GROWTH BUILT UP ON BRICK SURFACE. REFER TO
SPECIFICATION SECTION 04.01.20-52- "UNIT MASONRY CLEANING."

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

8 REPAIR EXISTING WOOD SIDING AT PORCH. REPAIR DAMAGED WOOD AS REQUIRED, USING EPOXY
WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

10 INSTALL NEW WALL VENT.

15 WHERE GLAZING IS CRACKED, REPLACE WITH NEW TO MATCH EXISTING IN COLOR, TEXTURE,
TRANSPARENCY, THICKNESS, AND PATTERN. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

16 INSTALL NEW OPERABLE METAL STORM WINDOW WITH INSECT SCREEN. REFER TO SPECIFICATION
SECTION 08.51.69 - "METAL STORM WINDOWS."

19 REPAIR EXISTING WOOD PORCH WALLS AND FRAMES. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

20 REFER TO CIVIL DRAWINGS FOR DOWNSPOUT TERMINATION.

21 NEW LIGHT FIXTURE.
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EXTERIOR ELEVATION NOTES
NUM. NOTE

1 REMOVE EXISTING POINTING OCCURRING AT BRICK TO BRICK JOINTS WITHIN INDICATED AREA.
CAREFULLY REMOVE BY USE OF HAND TOOLS ONLY, CLEAN OFF ANY MATERIAL REMAINING ON
SURFACE USING APPROVED METHODS OR MATERIALS. WHEN REMOVAL IS COMPLETE, REPOINT
JOINTS WITH NEW MORTAR AS PER THE SPECIFICATIONS. REMOVAL PROCEDURES SHALL BE
SUBJECT TO TESTING AS PER SPECIFICATION SECTION 04.01.20-71- "UNIT MASONRY REHABILITATION”
& 04.05.13.91 - "MASONRY RESTORATION MORTARING."

3 AT INDICATED AREA, CLEAN ALL BIOLOGICAL GROWTH BUILT UP ON BRICK SURFACE. REFER TO
SPECIFICATION SECTION 04.01.20-52- "UNIT MASONRY CLEANING."

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

9 REPAIR STEEL WINDOW AND MAKE OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING
RUST. WHERE STEEL IS DETERIORATED, REPAIR WITH EPOXY SYSTEM FOR STEEL.  ONCE ALL
REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WINDOW WITH TWO (2) FINISH COATS. COLOR TO
BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT SPECIFIED IN SECTION 07.92.00 - "JOINT SEALANTS;
COLOR TO CLOSELY MATCH PAINT. SEE SPECIFICATION
SECTIONS 08.01.51-71 - “METAL WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

10 INSTALL NEW WALL VENT.

11 REPLACE STEEL WINDOW WELL WITH NEW.

12 INSTALL NEW LEAD-COATED COPPER CHIMNEY CAP TO FIT OVER EXISTING CHIMNEY AT THIS
LOCATION.

15 WHERE GLAZING IS CRACKED, REPLACE WITH NEW TO MATCH EXISTING IN COLOR, TEXTURE,
TRANSPARENCY, THICKNESS, AND PATTERN. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

17 ADD ALTERNATE: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

19 REPAIR EXISTING WOOD PORCH WALLS AND FRAMES. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

21 NEW LIGHT FIXTURE.
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AE2.04

ELEVATIONS- EXTERIOR- BUILDINGChecker

1/4" = 1'-0"
AE2.04

A1
ELEVATION- EXTERIOR- WEST

N

MICHAEL
GRAVES

0' 2' 4' 8' 16'

EXTERIOR ELEVATION NOTES
NUM. NOTE

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

5 REMOVE MULCH/VEGETATION FROM INSIDE OF WINDOW WELL. REPAIR STEEL WINDOW AND MAKE
OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING RUST. WHERE STEEL IS DETERIORATED,
REPAIR WITH EPOXY SYSTEM FOR STEEL. ONCE ALL REPAIRS ARE COMPLETE, PREP, PRIME, AND
PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED BY ARCHITECT. AFTER
PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER EDGES OF EACH FRAME AT BRICK WITH
SEALANT; COLOR TO CLOSELY MATCH PAINT. REFER TO SPECIFICATION SECTION 08.01.51.71 - "METAL
WINDOW REHABILITATION."

8 REPAIR EXISTING WOOD SIDING AT PORCH. REPAIR DAMAGED WOOD AS REQUIRED, USING EPOXY
WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

9 REPAIR STEEL WINDOW AND MAKE OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING
RUST. WHERE STEEL IS DETERIORATED, REPAIR WITH EPOXY SYSTEM FOR STEEL.  ONCE ALL
REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WINDOW WITH TWO (2) FINISH COATS. COLOR TO
BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT SPECIFIED IN SECTION 07.92.00 - "JOINT SEALANTS;
COLOR TO CLOSELY MATCH PAINT. SEE SPECIFICATION
SECTIONS 08.01.51-71 - “METAL WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

10 INSTALL NEW WALL VENT.

13 SEAL OPEN PENETRATIONS IN BRICK. REFER TO SPECIFICATION SECTION 07.92.00 - "JOINT
SEALANTS."

14 INSTALL NEW WOOD WINDOW TO MATCH EXISTING THIRD FLOOR WINDOWS. REFER TO
SPECIFICATION SECTION 08.52.00 - "WOOD WINDOWS."

16 INSTALL NEW OPERABLE METAL STORM WINDOW WITH INSECT SCREEN. REFER TO SPECIFICATION
SECTION 08.51.69 - "METAL STORM WINDOWS."

17 ADD ALTERNATE: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

18 INSTALL NEW WOOD SCREEN PORCH WALL USING SALVAGED PORCH FRAMING. REPAIR DAMAGED
WOOD AS REQUIRED, USING EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE
WOOD IS MORE THAN 40% DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED
IS NOT OBSERVABLE. DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE
REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR
TO BE SELECTED BY ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH
CARPENTRY REHABILITATION."

20 REFER TO CIVIL DRAWINGS FOR DOWNSPOUT TERMINATION.
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NUM. NOTE

1 SALVAGE DOOR AND ASSOCIATED TRIM AND DELIVER TO OWNER. LOCATION TO BE DETERMINED BY OWNER.

4 REMOVE TOILET

10 REMOVE PLYWOOD

12 REMOVE WINDOW AC UNIT AND METAL PANEL

15 REMOVE EXISTING RAILING(S).

16 REMOVE EXISTING STAIRS.

18 REMOVE LAVATORY

19 REMOVE BATHTUB

23 REMOVE DOOR.

27 RELOCATED DOWNSPOUT. REFER TO CIVIL DRAWINGS FOR NEW LOCATION.
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FOR RAMP, SIDEWALK, AND BASEMENT STAIR DESIGN, 
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FLOOR PLAN NOTES
NUM. NOTE

4 INSTALL NEW DOOR.

9 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTION 08.01.52.71 - "WOOD WINDOW REHABILITATION."

10 RELOCATED DOWNSPOUT. REFER TO CIVIL DRAWINGS FOR NEW LOCATION.
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N DEMOLITION PLAN NOTES
NUM. NOTE

2 SALVAGE WOOD PANELS AND ASSOCIATED TRIM FOR REINSTALLATION.

3 DEMOLISH FRAME WALL.

4 REMOVE TOILET

5 REMOVE SINK, CASEWORK, AND COUNTER

9 REMOVE PLUMBING FIXTURES

9 SALVAGE DOOR PANEL FOR REINSTALLATION. EXISTING FRAME AND TRIM TO REMAIN.

11 SALVAGE DOOR FOR REINSTALLATION.

14 ADD ALTERNATE: REMOVE BASE AND WALL CASEWORK, ASSOCIATED COUNTERS, APPLIANCES, WALL
FINISHES, EXISTING FLOOR FINISH AND SUBFLOOR, AND EXISTING CEILING FINISH IN WET PROCESSING
ROOM ONLY.

15 REMOVE EXISTING RAILING(S).

16 REMOVE EXISTING STAIRS.

17 SALVAGE SCREEN PORCH FRAMING FOR REINSTALLATION.

23 REMOVE DOOR.

24 DEMOLISH CONCRETE WALL

25 AT INDICATED LOCATION, REMOVE GYPSUM BOARD.
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A1
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FLOOR PLAN NOTES
NUM. NOTE

1 INSTALL NEW WOOD RAMP AND LANDING

2 INSTALL NEW WOOD STAIRS AND LANDING. REFER TO SPECIFICATION SECTION 06.43.00 - "WOOD
STAIR AND RAILINGS."

3 INSTALL SALVAGED DOOR AND TRIM. REFER TO DOOR SCHEDULE FOR SIZE.

5 INSTALL NEW METAL HANDRAIL. REFER TO LANDSCAPE SHEETS FOR DESIGN.

7 ADD ALTERNATE: INSTALL PLYWOOD SUBFLOOR, NEW FLOOR FINISH, NEW GYPSUM BOARD CEILING,
AND NEW COUNTERTOP SINK IN WET PROCESSING ROOM ONLY.

8 INSTALL SALVAGED MAIN ENTRANCE DOOR PANELS. COMBINE DOOR PANELS TO CREATE ONE DOOR
PANEL. REFER TO SHEET A6.13L.

10 RELOCATED DOWNSPOUT. REFER TO CIVIL DRAWINGS.

11 REPAIR EXISTING WOOD PORCH FLOOR. REPAIR DAMAGED WOOD AS REQUIRED, USING EPOXY
WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPLACE WITH NEW WOOD. NEW WOOD TO MATCH EXISTING WOOD IN SPECIES,
DIMENSION, AND GRAIN. ONCE ALL REPAIRS ARE COMPLETE, PAINT WOOD WITH TWO (2) FINISH
COATS. COLOR TO BE SELECTED BY ARCHITECT. REFER TO SPECIFICATION SECTION 09.01.64.71 -
"WOOD FLOORING REHABILITATION."

15 INSTALL NEW WOOD SCREEN PORCH WALL TO MATCH EXISTING ADJACENT DESIGN USING SALVAGED
PORCH FRAMING. WHERE WOOD IS MORE THAN 40% DETERIORATED, REPLACE WITH NEW WOOD.
NEW WOOD TO MATCH EXISTING IN WOOD IN SPECIES, DIMENSION, AND GRAIN. ONCE REPAIRS ARE
COMPLETE, PAINT WOOD WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED BY ARCHITECT.
REFER TO SPECIFICATION SECTION 06.01.20-71- “FINISH CARPENTRY REHABILITATION.”

17 ADD ALTERNATE #5: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 -
"WOOD WINDOW REHABILITATION."

18 INSTALL NEW WOOD SCREENED DOOR. PANEL STYLE TO MATCH EXISTING SCREENED PORCH
DOORS. REFER TO SPECIFICATION SECTION 08.14.00 - "WOOD DOORS."

20 INSTALL NEW GUARDRAIL WITH HANDRAIL. RAILING TO MATCH M-NCPPC WOOD GUARDRAIL AND
HANDRAIL DESIGN.
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NUM. NOTE

1 SALVAGE DOOR AND ASSOCIATED TRIM AND DELIVER TO OWNER. LOCATION TO BE DETERMINED BY OWNER.

4 REMOVE TOILET

6 REMOVE LAVATORY

7 DEMOLISH SHOWER

8 SALVAGE RADIATOR AND RADIATOR COVER. CONTRACTOR TO SET ASIDE FOR OWNER REMOVAL FROM SITE.

20 REMOVE WALL TILE

21 SALVAGE WOOD WALL TRIM.

23 REMOVE DOOR.

26 SALVAGE DOOR, FRAME, AND ASSOCIATED TRIM FOR REINSTALLATION.

MICHAEL
GRAVES

0' 2' 4' 8' 16'

eileen.emmet
Rectangle

eileen.emmet
Rectangle

eileen.emmet
Rectangle

eileen.emmet
Rectangle

eileen.emmet
Rectangle

eileen.emmet
Rectangle

eileen.emmet
Text Box
SECOND FLOOR DEMO PLAN

eileen.emmet
Text Box

eileen.emmet
Text Box
DEMO AREA

eileen.emmet
Text Box

eileen.emmet
Text Box
SALVAGE / REUSE



DN

UP

DN

______________________
A1

AE2.01

______________________
A1

AE2.02

______________________
A1

AE2.03

C2
AE5.11

_____________________
C2

AE5.11
_____________________

NORTH OFFICE

204

CORRIDOR

201

OFFICE

209

CORRIDOR

211

OFFICE

212

EAST
BATHROOM

210

OFFICE

213

SOUTH OFFICE

205

STORAGE ROOM

207

CLOSET

211A

HALL
BATHROOM

202

CLOSET

203A

NORTH
BATHROOM

203

CLOSET

201A

CLOSET

213A

WEST OFFICE

208

20
9

CLOSET

208A

EX

EX

EX

E
X

E
X

E
X

E
X

EX
EX

EX

E
X

EX

EX

E
X

E
X

E
X

20
8A

208 206

4

3

Maa4
1

M
a

a4 1

M
a

a4

M
a

a4

UP

DN

DN

ALIGN

4'-6"

________________________________________
A5

AE6.05

________________________________________
B5

AE6.05

CORRIDOR

215

________________________________________
B5

AE6.05

________________________________________
B5

AE6.05
OPP. HAND

________________________________________
B5

AE6.05

________________________________________
B5

AE6.05

A3
AE3.01

_____________________

A3
AE3.01

_____________________

CORRIDOR

214
214

A5
AE5.11

_____________________

A5
AE5.11

_____________________

19

A1
AE3.02

_____________________
A1

AE3.02
_____________________

19

M
aa

4

3

The Maryland-National Capital
Park and Planning Commission

Montgomery County Department of Parks
2425 Reedie Drive

Wheaton, Maryland 20902
(301) 495-2535

SUBMISSION / REVISION

Rev. No.    Date

SCALE: As Shown

DWG. #

Renovation

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

PROFESSIONAL CERTIFICATION:

I certify that these documents were prepared or approved

by me, and that I am a duly licensed professional

engineer under the laws under of the State of Maryland.

LICENSE NO.____________________________

EXPIRATION DATE:_______________________

DRAWING CHECKED BY:

Submission Name DateInitials Description

DPS PERMIT USE

Professional
Seal

DocuSealBALTIMORE, MD

233 E. Redwood Street, 12th Floor 
Baltimore, MD 21202
T 410 290 9680
MICHAELGRAVES.COM

DESIGN DEVELOPMENT (60% CDs)

SCHEMATIC DESIGN KLG

KLG

2024.01.08 

2024.03.05

NMMCONSTRUCTION DOCUMENTS (90% 
CDs)

2024.09.16

HAWP APPLICATION10/23/20241 HISTORIC NEEDWOOD MANSION

6700 NEEDWOOD ROAD DERWOOD, MD 20855

AE1.02

FLOOR PLAN- LEVEL 02KLG

PROJECT
NORTH

TRUE
NORTH

1/4" = 1'-0"
AE1.02

A1
FLOOR PLAN-OVERALL- LEVEL 02

N

MICHAEL
GRAVES

FLOOR PLAN NOTES
NUM. NOTE

3 INSTALL SALVAGED DOOR AND TRIM. REFER TO DOOR SCHEDULE FOR SIZE.

4 INSTALL NEW DOOR.

19 REPAIR EXISTING WOOD FLOOR IN INDICATED AREA. REPAIR DAMAGED WOOD AS REQUIRED USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED OR MISSING, REPLACE WITH NEW WOOD TO MATCH EXISTING WOOD IN SPECIES,
DIMENSION, AND GRAIN. ONCE ALL REPAIRS ARE COMPLETE, REFINISH WOOD IN ENTIRE ROOM.
REFER TO SPECIFICATION SECTION 09.01.64.71 - "WOOD FLOORING REHABILITATION."
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4 REMOVE TOILET

6 REMOVE LAVATORY

13 REMOVE PLYWOOD AND WOOD PANEL COVERING OPENING.

19 REMOVE BATHTUB
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NEEDWOOD MANSION IS A MONTGOMERY PARKS, MARYLAND NATIONAL CAPITAL PARK AND PLANNING (M-NCPPC) OWNED 
HISTORIC HOUSE LOCATED AT 6700 NEEDWOOD ROAD, DERWOOD, MD 20855. CONSTRUCTED IN THREE DISTINCT PHASES, 
NEEDWOOD MANSION IS ILLUSTRATIVE OF A MID-19TH CENTURY TO MID-20TH CENTURY FEDERAL HOUSE. THE MAIN 
CENTER BLOCK CONSISTS OF THE ORIGINAL HOUSE CONSTRUCTED IN 1856 WITH TWO LATER ADDITIONS ADDED TO THE 
EAST AND WEST. THE FIRST ADDITION WAS CONSTRUCTED IN 1913 AND A SECOND ADDITION WAS CONSTRUCTED IN 1958. IT 
IS LOCALLY DESIGNATED AS A MONTGOMERY COUNTY HISTORIC RESOURCE, RESOURCE NO. MP22/035. ALL WORK SHALL 
CONFORM WITH THE SECRETARY OF THE INTERIOR'S STANDARDS FOR THE PRESERVATION OF HISTORIC PROPERTIES
(1995) AND ITS RELATED PRESERVATION BRIEFS. 

1. ALL WORK SHALL COMPLY WITH ALL FEDERAL, STATE AND LOCAL LAWS, ORDINANCES, RULES, REGULATIONS, 
CODES, AND GUIDELINES.

2. DO NOT SCALE DRAWINGS.
3. CONTRACTOR SHALL VERIFY IN FIELD (VIF) ALL SITE CONDITIONS, UTILITIES, ELEVATIONS, SECTIONS, AND 

DIMENSIONS PRIOR TO THE START OF WORK.  CONTRACTOR IS RESPONSIBLE FOR SURVEY, LAYOUT, AND 
COORDINATION OF ALL WORK.  ANY DISCREPANCIES IN DIMENSIONS AND CONDITIONS, OR DOCUMENTS SHALL BE 
BROUGHT TO THE ATTENTION OF THE M-NCPPC IMMEDIATELY.

4. ALL DIMENSIONS SHOWN ON DRAWINGS ARE NOTED FROM FINISH MATERIAL TO FINISH MATERIAL, UNLESS 
OTHERWISE NOTED. ALL DIMENSIONS MARKED "HOLD" OR "CLEAR" SHALL BE GIVEN PRIORITY. 

5. FLOOR ELEVATIONS ARE TO THE TOP OF FINISHED FLOOR UNLESS OTHERWISE NOTED.
6. CEILING HEIGHT DIMENSIONS ARE TO FINISHED SURFACE OF CEILING UNLESS OTHERWISE NOTED.
7. ALL FIRE RATED CONSTRUCTION, IF INDICATED, SHALL CONFORM WITH UL TESTED STANDARDS AND/OR LOCAL 

REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION.
8. CONTRACTOR TO VERIFY THAT ALL EXISTING RATED WALLS (INCLUDING PENETRATIONS) WERE CONSTRUCTED 

TO MEET CURRENT REQUIREMENTS FOR A RATED WALL ASSEMBLY, IF DISTURBED, ASSOCIATED OR ADJACENT 
TO PROJECT SCOPE.  CONTRACTOR SHALL NOTIFY THE M-NCPPC OF ANY NON-CONFORMANCE THAT DO NOT 
APPLY. PROVIDE FIRE SAFING INSULATION OR FIRE SEALANT AROUND PIPES PENETRATING RATED WALLS OR 
FLOORS TO MAINTAIN AN APPLICABLE FIRE RATING AND/OR SMOKE BARRIER. 

9. ABBREVIATIONS THROUGHOUT THE PLANS ARE THOSE IN COMMON USE.  IF THE MEANING OF AN ABBREVIATION 
IS UNCLEAR, NOTIFY THE M-NCPPC FOR CLARIFICATION.

10. CONTRACTOR SHALL COORDINATE AND PROVIDE ALL NECESSARY BLOCKING, BRACING, STIFFENERS, AND 
CARRIERS WITHIN WALLS AND CEILINGS AS REQUIRED TO SUPPORT ITEMS TO BE ATTACHED OR HUNG FROM 
WALLS OR CEILINGS TO MAKE THE WORK COMPLETE.

11. PROVIDE SEALANT AT ALL FIXTURES AND CHANGE IN MATERIAL - TYPICAL.
12. ALL WORK SHALL BE DONE IN A WORKMAN LIKE MANNER AND IN CONFORMANCE WITH MANUFACTURER'S 

INSTALLATION AND GUARANTEE REQUIREMENTS.
13. THE CONTRACTOR IS SPECIFICALLY RESPONSIBLE FOR ALL MEANS AND METHODS OF JOB SITE SAFETY.
14. PROVIDE SAMPLES OF ALL FINISHES FOR APPROVAL PRIOR TO ORDERING OR INSTALLATION.
15. ALL ITEMS, EQUIPMENT, APPLIANCES, AND APPARATUS SHALL REMAIN THE PROPERTY OF THE M-NCPPC.  VERIFY 

THOSE ITEMS TO REMAIN AND CAREFULLY REMOVE AND/OR STORE ON SITE AS DIRECTED BY THE M-NCPPC.  DO 
NOT DISPOSE OF ANY ITEMS WITHOUT CONFIRMATION.

16. REMOVE ALL DEBRIS PROPERLY FROM SITE, EXCEPT THAT LISTED OR MARKED FOR RETENTION.  DISPOSE OF 
DEBRIS LEGALLY AND DO NOT BURN ON SITE NOR ALLOW DEBRIS TO ENTER SEWER OR STORMWATER SYSTEMS.  
DO NOT LET PILED DEBRIS ENDANGER STRUCTURE, BLOCK EXITS, OR ROADWAYS.  UPON DISCOVERY OF ANY 
HAZARDOUS MATERIAL, NOTIFY THE M-NCPPC OF THE TYPE, LOCATION, AND EXTENT OF SAME.

17. REMOVAL OF A PARTICULAR ITEM, I.E. WALLS, DOORS, ETC. IS TO INCLUDE RELATED ITEMS SUCH AS ELECTRICAL, 
MECHANICAL, PLUMBING, AND HARDWARE.  CARE SHOULD BE TAKEN NOT TO REMOVE MORE THAN IS NECESSARY 
TO ACCOMMODATE NEW CONSTRUCTION.  ANY SURFACES DISTURBED BY REMOVAL ARE TO BE RETURNED TO 
LIKE-NEW CONDITION WITH NEW MATERIAL TO MATCH SURROUNDING SURFACES.

18. UNLESS NOTED OTHERWISE, ALL WORK SHALL BE NEW AND THE M-NCPPC WILL NOT PROVIDE ANY EQUIPMENT, 
MATERIALS, OR LABOR FOR THE WORK. 

19. ONLY APPROVED PLANS THAT HAVE BEEN SIGNED BY THE APPROPRIATE AUTHORITIES SHALL BE USED FOR THE 
CONSTRUCTION OF THE IMPROVEMENTS. 

20. REFER TO M-NCPPC CONSTRUCTION GENERAL CONDITIONS CONTRACT DOCUMENT FOR ADDITIONAL 
CONTRACTOR RESPONSIBILITIES.

21. INTERIOR WORK AREAS SHALL BE LIMITED TO THOSE APPROVED BY THE M-NCPPC AND PROTECTED FROM DUST, 
ABRASION OR OTHER DETERIORATION, AND SEPARATED FROM OTHER INTERIOR SPACES BY DUST SHIELDS.

22. ALL GROUND DISTURBING ACTIVITIES SHALL BE MONITORED BY AN ARCHAEOLOGIST
23. LARGE SCALE DRAWINGS TAKE PRECENDENCE OVER SMALL SCALE DRAWINGS AND DETAILS TAKE PRECEDENCE 

OVER ALL DRAWINGS. CONTRACOR SHALL NOTIFY ARCHITECT IN WRITING OF ANY DISCREPENCIES. 
24. "TYPICAL" OR "TYP." SHALL MEAN THAT THE CONDITION IS REPRESENTATIVE FOR SIMILAR CONDITIONS 

THROUGHOUT, UNLESS NOTED OTHERWISE. DETAILS ARE USUALLY KEYED AND NOTED "TYP." ONLY ONCE, 
WHERE THEY FIRST OCCUR. 

25. CONTRACTOR SHALL NOT MEASURE THESE DRAWINGS FOR THE PURPOSE OF CONSTRUCTION. 
26. THE CONTRACTOR SHALL VERIFY THAT DRAWINGS ARE THE LATEST ISSUE PRIOR TO COMMENCING BIDDING OR 

CONSTRUCTION. 
27. THE CONTRACTOR SHALL APPLY, INSTALL, CONNECT, ERECT, CLEAN AND/OR CONDITION MANUFACTURED 

ARTICLES, MATERIALS, AND/OR EQUIPMENT PER MANUFACTURER'S INSTRUCTIONS. IN A CASE OF CONFLICT 
BETWEEN MANUFACTURER'S INSTRUCTIONS AND THE CONTRACT DOCUMENTS, THE CONTRACTOR SHALL OBTAIN 
WRITTEN CLARIFICATION FROM THE ARCHITECT BEFORE PROCEEDING. 

28. IMMEDIATELY PRIOR TO THE OWNER'S OCCUPANCY, THE CONTRACTOR SHALL CLEAN ALL SURFACES OF DUST, 
DEBRIS, LOOSE CONSTRUCTION MATERIAL AND EQUIPMENT, AND LEAVE ALL FLOORS VACUUMED CLEAN. 
REMAINING CONSTRUCTION MATERIAL AND EQUIPMENT, IF ANY, SHALL BE MOVED AND TEMPORARILY SECURED 
IN AN AREA DIRECTED BY THE TENANT. 

29. THE CONTRACTOR SHALL FILE, OBTAIN, AND PAY FOR ALL FEES FOR TRADES PERMITS REQUIRED BY THE 
MONTGOMERY COUNTY DEPARTMENT OF PERMITTING SERVICES, WHERE REQUIRED, AND FINAL WRITE-OFFS FOR 
PROJECT COMPLETION. COPIES OF ALL TRANSACTIONS ARE TO BE FORWARDED TO THE OWNER. 

30. THE CONTRACTOR SHALL EXECUTE ALL INSPECTIONS NECESSARY TO OBTAIN A CERTIFICATE OF OCCUPANCY. 
31. ALL DIMENSIONS, NOTES, FINISHES, AND FIXTURES SHOW ON TYPICAL FLOOR PLANS, SECTIONS, OR DETAILS 

SHALL APPLY TO ALL SIMILAR OR OPPOSITE HAND PLANS, SECTIONS OR DETAILS. 
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The Maryland-National Capital Park and Planning Commission

DWG. #

Historic Needwood Mansion

ADA COMPLIANCE CERTIFICATION

_________________________________________________

The undersigned does hereby certify that this project has been
designed in accordance with the current ADA Standards for
Accessible Design and all applicable local, State and Federal
requirements.

Registered Professional Printed Name

PROJECT TEAM LIST

The Maryland-National Capital
Park and Planning Commission

Montgomery County Department of Parks
2425 Reedie Drive

Wheaton, Maryland 20902
(301) 495-2535

SUBMISSION / REVISION

Rev. No.    Date

PROFESSIONAL CERTIFICATION:

I certify that these documents were prepared or approved

by me, and that I am a duly licensed professional

architect under the laws under of the State of Maryland.

LICENSE NO.____________________________

EXPIRATION DATE:_______________________

DRAWING CHECKED BY:

Submission Name DateInitials Description

LOCATION  MAP

HISTORIC BACKGROUND

_________________________________________________

Signature

___________________________________

Date

SITE PLAN

Building and Site Improvements

PARCEL DATA

DPS PERMIT USE
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2425 Reedie Drive

Wheaton, Maryland 20902
(301) 495-2535

SUBMISSION / REVISION
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2024.01.08 

2024.03.05
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SHEET INDEX

NUMBER NAME ORIG ISSUE REV# DATE

PROJECT INFORMATION

GA0.00 COVER SHEET 2024.09.16 1 10/23/2024

GA0.01 SHEET INDEX 2024.09.16 1 10/23/2024

PROJECT INFORMATION: 2

CIVIL

C-000 CIVIL GENERAL 2024.09.16

C-001 SITE PLAN DEMO 2024.09.16

C-002 SITE PLAN PROPOSED 2024.09.16

C-003 SITE DETAILS 2024.09.16

C-004 SITE DETAILS 2024.09.16

C-005 STANDARD DETAILS 2024.09.16

CIVIL: 6

LANDSCAPE

L-000 LANDSCAPE GENERAL 2024.09.16

L-001 ON GRADE DEMO PLANS 2024.09.16

L-002 ON GRADE RAMP PLANS 2024.09.16

L-003 RAISED RAMP PLAN & DETAILS 2024.09.16

L-004 RAMP ELEVATION 2024.09.16

L-005 RAISED RAMP ELEVATIONS & SECTION 2024.09.16

L-006 RAMP SECTIONS & DETAILS 2024.09.16

L-007 RAMP SECTIONS & DETAILS 2024.09.16

L-008 RAMP PLAN DETAILS 2024.09.16

L-009 STANDARD DETAILS 2024.09.16

L-010 STANDARD DETAILS 2024.09.16

LANDSCAPE: 11

LANDSCAPE STRUCTURAL

LS-001 RAMP GENERAL NOTES 2024.09.16

LS-101 RAMP FOUNDATION PLAN 2024.09.16

LS-102 FIRST FLOOR FRAMING PLAN 2024.09.16

LS-300 SECTIONS & DETAILS 2024.09.16

LS-500 TYPICAL FOUNDATION DETAILS 2024.09.16

LANDSCAPE STRUCTURAL: 5

ARCHITECTURAL INFORMATION

GA0.10 LEGENDS (ARCHITECTURAL) 2024.09.16 1 10/23/2024

ARCHITECTURAL INFORMATION: 1

CODE COMPLIANCE

GC0.00 PROJECT GENERAL INFORMATION 2024.09.16 1 10/23/2024

GC1.00 CODE COMPLIANCE SERIES INFORMATION 2024.09.16 1 10/23/2024

GC1.01 CODE COMPLIANCE PLAN- LEVEL 01 2024.09.16 1 10/23/2024

GC1.02 CODE COMPLIANCE PLAN- LEVEL 02 2024.09.16 1 10/23/2024

GC1.03 CODE COMPLIANCE PLAN- LEVEL 03 2024.09.16 1 10/23/2024

GC1.U1 CODE COMPLIANCE PLAN- LEVEL U1 2024.09.16 1 10/23/2024

CODE COMPLIANCE: 6

ARCHITECTURAL DEMOLITION PLANS

AD1.01 DEMOLITION PLAN- LEVEL 01 2024.09.16 1 10/23/2024

AD1.02 DEMOLITION PLAN- LEVEL 02 2024.09.16 1 10/23/2024

AD1.03 DEMOLITION PLAN- LEVEL 03 2024.09.16 1 10/23/2024

AD1.U1 DEMOLITION PLAN- LEVEL U1 2024.09.16 1 10/23/2024

ARCHITECTURAL DEMOLITION PLANS: 4

ARCHITECTURAL INFORMATION

AE6.01L PARTITION TYPES - METAL STUD 2024.09.16 1 10/23/2024

AE6.05 PARTITION DETAILS 2024.09.16 1 10/23/2024

AE6.13 SCHEDULES 2024.09.16 1 10/23/2024

AE6.14 SCHEDULES 2024.09.16 1 10/23/2024

ARCHITECTURAL INFORMATION: 4

ARCHITECTURAL PLANS

AE1.01 FLOOR PLAN- LEVEL 01 2024.09.16 1 10/23/2024

AE1.02 FLOOR PLAN- LEVEL 02 2024.09.16 1 10/23/2024

AE1.03 FLOOR PLAN- LEVEL 03 2024.09.16 1 10/23/2024

AE1.U1 FLOOR PLAN- LEVEL U1 2024.09.16 1 10/23/2024

ARCHITECTURAL PLANS: 4

ARCHITECTURAL ELEVATIONS

AE2.01 ELEVATIONS- EXTERIOR- BUILDING 2024.09.16 1 10/23/2024

AE2.02 ELEVATIONS- EXTERIOR- BUILDING 2024.09.16 1 10/23/2024

AE2.03 ELEVATIONS- EXTERIOR- BUILDING 2024.09.16 1 10/23/2024

AE2.04 ELEVATIONS- EXTERIOR- BUILDING 2024.09.16 1 10/23/2024

ARCHITECTURAL ELEVATIONS: 4

ARCHITETURAL SECTIONS

AE3.01 BUILDING SECTIONS 2024.09.16 1 10/23/2024

AE3.02 BUILDING SECTIONS 2024.09.16 1 10/23/2024

ARCHITETURAL SECTIONS: 2

ARCHITECTURAL ENLARGED PLANS

AE4.30 ENLARGED PLANS 2024.09.16 1 10/23/2024

ARCHITECTURAL ENLARGED PLANS: 1

ARCHITECTURAL EXTERIOR SECTION DETAILS

AE5.11 EXTERIOR SECTION DETAILS 2024.09.16 1 10/23/2024

ARCHITECTURAL EXTERIOR SECTION DETAILS: 1

ARCHITECTURAL REFLECTED CEILING PLANS

AC1.01 REFLECTED CEILING PLAN- LEVEL 01 2024.09.16 1 10/23/2024

AC1.02 REFLECTED CEILING PLAN- LEVEL 02 2024.09.16 1 10/23/2024

AC1.U1 REFLECTED CEILING PLAN- LEVEL U1 2024.09.16 1 10/23/2024

ARCHITECTURAL REFLECTED CEILING PLANS: 3

INTERIOR ELEVATIONS

IN4.51 INTERIOR ELEVATIONS 2024.09.16 1 10/23/2024

INTERIOR ELEVATIONS: 1

INTERIOR SECTION DETAILS

IN6.13 INTERIOR SECTION DETAILS 2024.09.16 1 10/23/2024

INTERIOR SECTION DETAILS: 1

STRUCTURAL

SHEET INDEX

NUMBER NAME ORIG ISSUE REV# DATE

S-001 GENERAL NOTES 2024.09.16

S-100 BASEMENT FOUNDATION PLAN 2024.09.16

S-101 FIRST FLOOR FRAMING PLAN 2024.09.16

S-102 SECOND FLOOR FRAMING PLAN 2024.09.16

S-103 THIRD FLOOR FRAMING PLAN 2024.09.16

S-104 HIGH ROOF FRAMING PLAN 2024.09.16

S-301 SECTIONS AND DETAILS 2024.09.16

S-302 MASONRY DETAILS 2024.09.16

S-303 LINTEL DETAILS 2024.09.16

STRUCTURAL: 9

PLUMBING INFORMATION

P0.01 PLUMBING GENERAL NOTES & LEGEND 2024.09.16

PLUMBING INFORMATION: 1

PLUMBING DEMOLITION PLANS

PD1.00 FLOOR PLAN - BASEMENT - DEMO 2024.09.16

PD1.01 FLOOR PLAN - LEVEL 1 - DEMO 2024.09.16

PD1.02 FLOOR PLAN - LEVEL 2 - DEMO 2024.09.16

PD1.03 FLOOR PLAN - LEVEL 3 - DEMO 2024.09.16

PLUMBING DEMOLITION PLANS: 4

PLUMBING PLANS

P1.00 FLOOR PLAN - BASEMENT 2024.09.16

P1.01 FLOOR PLAN - LEVEL 1 2024.09.16

P1.02 FLOOR PLAN - LEVEL 2 2024.09.16

P1.03 FLOOR PLAN - LEVEL 3 2024.09.16

P7.01 PLUMBING PIPING DETAILS 2024.09.16

PLUMBING PLANS: 5

MECHANICAL INFORMATION

M0.01 MECHANICAL GENERAL NOTES & LEGEND 2024.09.16

MECHANICAL INFORMATION: 1

MECHANICAL DEMOLITION PLANS

MD1.01 FLOOR PLAN - LEVEL 1 - DEMO 2024.09.16

MD1.02 FLOOR PLAN - LEVEL 2 - DEMO 2024.09.16

MECHANICAL DEMOLITION PLANS: 2

MECHANICAL

M1.00 FLOOR PLAN - BASEMENT 2024.09.16

M1.01 FLOOR PLAN - LEVEL 1 2024.09.16

M1.02 FLOOR PLAN - LEVEL 2 2024.09.16

M1.03 FLOOR PLAN - LEVEL 3 2024.09.16

M7.01 DUCTWORK & AIR DEVICE DETAILS 2024.09.16

M7.02 PIPING & EQUIPMENT DETAILS 2024.09.16

M9.01 MECHANICAL SCHEDULES 2024.09.16

MECHANICAL: 7

ELECTRICAL INFORMATION

E0.01 ELECTRICAL LEGEND 2024.09.16

ELECTRICAL INFORMATION: 1

ELECTRICAL DEMOLITION PLANS

ED1.00 FLOOR PLAN - BASEMENT - DEMO 2024.09.16

ED1.01 FLOOR PLAN - LEVEL 1 - DEMO 2024.09.16

ED1.02 FLOOR PLAN - LEVEL 2 - DEMO 2024.09.16

ED1.03 FLOOR PLAN - LEVEL 3 - DEMO 2024.09.16

ELECTRICAL DEMOLITION PLANS: 4

ELECTRICAL

E1.00 FLOOR PLANS - BASEMENT 2024.09.16

E1.01 FLOOR PLANS - LEVEL 1 2024.09.16

E1.02 FLOOR PLANS - LEVEL 2 2024.09.16

E1.03 FLOOR PLANS - LEVEL 3 2024.09.16

E7.01 PANEL SCHEDULES 2024.09.16

ELECTRICAL: 5

Grand total: 95
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PROPOSED LIMIT OF DISTURBANCE

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

1 EXISTING CONDITION SITE PLAN
1"=20'

    GENERAL NOTES

1. PROPERTY OWNER: THE MARYLAND - NATIONAL CAPITAL PARK & PLANNING COMMISSION (M- NCPPC). PARK DEVELOPMENT
DIVISION

     MAILING ADDRESS: 2425 REEDIE DRIVE, 11TH FLOOR
                               WHEATON, MD 20902
     TELEPHONE: 301.495.2535
2. WSSC MAP 218NW07
3. CONTRACTOR SHALL VISIT THE PROJECT SITE PRIOR TO SUBMITTING THE BID TO GET FAMILIAR WITH THE EXISTING

CONDITIONS, DIFFICULTIES AND RESTRICTIONS ASSOCIATED WITH PERFORMING THE WORK REQUIRED UNDER THIS
CONTRACT.

4. UNLESS NOTED OTHERWISE, ALL WORK SHALL BE NEW AND M-NCPPC WILL NOT PROVIDE ANY EQUIPMENT, MATERIALS, OR
LABOR FOR THE WORK.

5. DISCREPANCIES OR ERRORS IN THE BID DOCUMENTS SHALL BE BROUGHT TO THE ATTENTION OF M-NCPPC PRIOR TO
SUBMITTING THE BID.  FAILURE TO DO SO WILL NOT BE CONSIDERED AS A REASON FOR ADDITIONAL COMPENSATION.

6. ALL NOTES AND DETAILS SHOWN ON THE DRAWINGS ARE TYPICAL UNLESS OTHERWISE NOTED.
7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY AND ALL ITEMS REQUIRED TO PROVIDE A SITE CLEAR OF

OBSTRUCTIONS (ABOVE AND BELOW GRADE) AND ROUGH GRADE TO SPECIFIED ELEVATIONS AT THE BEGINNING OF
CONSTRUCTION.

8. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE LATEST APPLICABLE CODES, STANDARDS AND
SPECIFICATIONS OF M-NCPPC, MONTGOMERY COUNTY, MARYLAND STATE AND FEDERAL REQUIREMENTS.

9. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL ELEMENTS ARE CONSTRUCTED IN ACCORDANCE WITH THE
DESIGN DOCUMENTS AND CONTRACT CONDITIONS INCLUDING THE 2010 ADA STANDARDS FOR ACCESSIBLE DESIGN (ADA),
THE MARYLAND ACCESSIBILITY CODE, MONTGOMERY PARKS ADA COMPLIANCE MANUAL, AND UPDATES.  IF THE
CONTRACTOR OBSERVES THAT PORTIONS OF THE PROJECT ARE NON-COMPLIANT WITH THE ADA, THEY SHALL NOTIFY THE
CONSTRUCTION MANAGER SO THAT A FIELD ADJUSTMENT CAN BE MADE TO ENSURE COMPLIANCE.  GRADE TOLERANCES
SHALL BE MEASURED WITH A TWO (2) FOOT DIGITAL LEVEL.

10. A PRE-CONSTRUCTION MEETING SHALL BE SCHEDULED AND CONDUCTED BY M-NCPPC CONSTRUCTION MANAGER. PRIOR
TO THIS MEETING THE CONTRACTOR SHALL NOT PERFORM ANY CONSTRUCTION RELATED ACTIVITY AT THE PROJECT SITE,
EXCEPT LIMITED CLEARANCE FOR STAKEOUT AND FLAGGING OF LOD.  ALL STAKEOUT AND FLAGGING WORK MUST BE DONE
BY HAND AND ANY SMALL VEGETATION CLEARED FOR INSTALLATION OF THE LOD SHALL BE CUT TO THE GROUND.  THE LOD
SHALL BE APPROVED BY M-NCPPC CONSTRUCTION MANAGER AND PERMITTING AGENCIES HAVING JURISDICTION. M-NCPPC
CONSTRUCTION MANAGER MAY REQUIRE MINOR ADJUSTMENTS TO THE LOD TO REDUCE IMPACTS ON EXISTING
INFRASTRUCTURE AND NATURAL RESOURCES THAT ARE TO REMAIN WITH THE APPROVAL OF PERMITTING AUTHORITIES.
THIS ADJUSTMENT SHALL BE PERFORMED AT NO ADDITIONAL COST TO M-NCPPC.

11.PRIOR TO THE START OF CONSTRUCTION, TREE PROTECTION MEASURES SHALL BE INSTALLED, INSPECTED AND SHALL BE
MAINTAINED DURING CONSTRUCTION.

12.CONTRACTOR SHALL VERIFY, IN THE FIELD, ALL DIMENSIONS PROVIDED ON THE DRAWINGS AND SPECIFICATIONS BEFORE
STARTING ANY CONSTRUCTION ACTIVITY.  IF FIELD CONDITIONS VARY FROM THOSE PROVIDED ON THE CONTRACT
DOCUMENTS, THE M-NCPPC CONSTRUCTION MANAGER SHALL BE NOTIFIED IN WRITING, BEFORE PROCEEDING FURTHER
WITH THE WORK.

13. ALL EXISTING CONDITIONS TO REMAIN SHALL BE VERIFIED, PHOTOGRAPHED AND DOCUMENTED PRIOR TO CONSTRUCTION.
IF THEY ARE DIFFERENT FROM THE CONDITIONS SHOWN ON THE CONTRACT DRAWINGS, THE M-NCPPC CONSTRUCTION
MANAGER SHALL BE NOTIFIED BEFORE PROCEEDING WITH THE WORK.  ALL OTHER DAMAGES SHALL BE CORRECTED AND
RESTORATION WORK SHALL BE PERFORMED IN ACCORDANCE WITH M-NCPPC REQUIREMENTS AND TO THE SATISFACTION
OF THE M-NCPPC CONSTRUCTION MANAGER AT NO ADDITIONAL COST TO M-NCPPC.

14. ALL EROSION AND SEDIMENT CONTROL DEVICES SHALL MEET CURRENT MONTGOMERY COUNTY DPS STANDARDS AND
INSPECTOR DIRECTIVES.  THESE SHALL BE APPROVED BY THE PERMITTING AUTHORITIES PRIOR TO THE START OF
CONSTRUCTION.  THE CONTRACTOR IS REQUIRED TO MEET THE REQUIREMENTS OF THE MDE NOI.  BEFORE THE START OF
CONSTRUCTION, A SITE REPRESENTATIVE OF THE CONTRACTOR SHALL HAVE PROOF OF COMPLETION OF THE MDE
RESPONSIBLE PERSONNEL CERTIFICATION.

15. ANY WORK WITHIN THE MONTGOMERY COUNTY RIGHT-OF-WAY SHALL BE PERFORMED IN ACCORDANCE WITH THE LATEST
MCDOT STANDARDS AND SPECIFICATIONS.  ANY WORK WITHIN THE MARYLAND STATE HIGHWAY ADMINISTRATION
RIGHT-OF-WAY SHALL BE PERFORMED IN ACCORDANCE WITH THE LATEST MDSHA STANDARDS AND SPECIFICATIONS. THIS
WORK INCLUDES, BUT IS NOT LIMITED TO, REPAIRING, RESTORING, AND OBTAINING FINAL INSPECTION APPROVAL.

16.IF IT IS DETERMINED THAT TREES ARE DAMAGED DURING CONSTRUCTION, A CERTIFIED ARBORIST SHALL INSPECT THEM
AND SUBMIT A REPORT RECOMMENDING APPROPRIATE ACTION EITHER TO REPAIR OR REPLACE.  IF APPROVED BY
M-NCPPC CONSTRUCTION MANAGER, CORRECTIVE WORK AND/OR REPLACEMENT SHALL BE PERFORMED AT NO
ADDITIONAL COST TO M-NCPPC.

17.LOCATION FOR STABILIZED CONSTRUCTION ENTRANCE, STAGING AND STORAGE AREAS AND ACCESS ROUTES SHALL BE
IDENTIFIED AND ADJUSTED IN THE FIELD WITH APPROVAL FROM THE M-NCPPC CONSTRUCTION MANAGER.

18.THE CONTRACTOR IS RESPONSIBLE FOR CLEARING ALL UTILITIES, INCLUDING CALLING “MISS UTILITY” AND ALL OTHER
PRIVATE UTILITY LOCATING SERVICES FOR UTILITY LOCATION AT LEAST 48 HOURS PRIOR TO THE START OF ANY WORK.
ALL THE EXISTING UTILITIES MAY NOT BE SHOWN ON THE DRAWINGS. PRIOR TO THE START OF CONSTRUCTION RELATED
ACTIVITY, ALL UTILITIES WITHIN THE LOD OR TREE PLANTING AREAS SHALL BE LOCATED AND IDENTIFIED UTILIZING
APPROPRIATED INSTRUMENTS.  THE LOCATIONS SHALL BE STAKED AND FLAGGED.

19.THE CONTRACTOR SHALL NOTIFY THE M-NCPPC CONSTRUCTION MANAGER IMMEDIATELY IF EXISTING UTILITIES ARE FOUND
WITHIN THE WORK AREA THAT ARE NOT SHOWN ON THE DRAWINGS AND IMPACT THE CONTRACT WORK.

20.EXISTING SIGNS, FENCES, AND OTHER MINOR SITE FEATURES IN THE WAY OF PROPOSED CONSTRUCTION, WHETHER
SHOWN OR NOT SHOWN ON THESE PLANS, SHALL BE REMOVED AND REPLACED AT NO ADDITIONAL COST TO M-NCPPC.

21.DAMAGES TO EXISTING UTILITIES SHALL BE CORRECTED IMMEDIATELY IN ACCORDANCE WITH THE REQUIREMENTS OF THE
AFFECTED UTILITY.  UPON COMPLETION OF THE CORRECTIVE ACTION A COPY OF THE APPROVAL DOCUMENTATION FROM
THE UTILITY SHALL BE SUBMITTED TO THE M-NCPPC CONSTRUCTION MANAGER.  REPAIR WORK WILL BE AT NO COST TO
M-NCPPC.  NO WORK SHALL BE PERFORMED OUTSIDE OF THE LOD WITHOUT PRIOR APPROVAL OF THE M-NCPPC
CONSTRUCTION MANAGER.  AREAS DISTURBED OUTSIDE APPROVED LOD SHALL BE RESTORED IMMEDIATELY TO THE
SATISFACTION OF M-NCPPC CONSTRUCTION MANAGER AT NO COST TO M-NCPPC.

22.UNLESS OTHERWISE NOTED, THE PARK FACILITIES SHALL REMAIN OPEN THROUGHOUT CONSTRUCTION FOR USE BY PARKS
STAFF AND THE PUBLIC.  SAFE ACCESS FOR ALL USERS SHALL BE PROVIDED WITH APPROPRIATE DETOURS, FENCING,
TEMPORARY FACILITIES, SIGNAGE, ETC. AND SHALL BE APPROVED BY M-NCPPC CONSTRUCTION MANAGER.

23.IF THE CONTRACTOR FINDS THAT CONFLICTS EXIST AMONG VARIOUS CONTRACT/PERMIT REQUIREMENTS, THE
CONTRACTOR SHALL COMPLY WITH THE MOST STRINGENT REQUIREMENT.

24. ONLY APPROVED PLANS THAT HAVE BEEN SIGNED BY THE APPROPRIATE AUTHORITIES SHALL BE USED FOR THE
CONSTRUCTION OF THE IMPROVEMENTS.

25.PRIOR TO VEGETATIVE STABILIZATION, ALL DISTURBED AREAS MUST BE TOPSOILED PER THE MONTGOMERY COUNTY
"STANDARDS AND SPECIFICATIONS FOR TOPSOIL".  IF ON-SITE MATERIALS DO NOT MEET REQUIREMENTS OF TOPSOIL,
COORDINATE WITH M-NCPPC REGARDING TILLING-IN OF CERTIFIED COMPOST TO ON-SITE SOILS TO MEET SPECIFICATIONS.
IF THERE IS A CONFLICT BETWEEN MONTGOMERY COUNTY AND M-NCPPC SPECIFICATIONS, THE STRICTER SPECIFICATION
WILL BE USED.

26.METAL LANDSCAPE STAPLES ARE NOT ALLOWED TO BE USED FOR ANCHORING ANYTHING ON PARK PROPERTY.  ALSO,
EROSION CONTROL MATTING WITH PLASTIC NON-BIODEGRADABLE FIBERS OR FILAMENTS IN THEM WILL NOT BE ALLOWED
ON PARK PROPERTY.

27.PAVEMENT REMOVAL SHALL INCLUDE REMOVAL OF GRAVEL SUBBASE AND SCARIFICATION OF SUBGRADE, UNLESS
OTHERWISE DIRECTED BY M-NCPPC CONSTRUCTION MANAGER.

28.FIELD RUN TOPOGRAPHIC SURVEY PROVIDED BY POTOMAC VALLEY SURVEYS ON DECEMBER 20, 2023. SURVEY IS IN
MARYLAND STATE PLANE DATUM (NAD83/2011 AND NAVD88). THE PROPOERTY LINES ON THIS PLAN ARE SHOWN “BEST FIT”.

29.THIS SITE IS LOCATED WITHIN THE ROCK CREEK WATERSHED OF MONTGOMERY COUNTY.  RUNOFF FROM THIS SITE DRAINS
INTO  LAKE NEEDWOOD .  THE CONTRACTOR SHALL TAKE PRECAUTIONS NOT TO CONTAMINATE THE RECEIVING WATERS.

ARCHAEOLOGY.
30. AN ARCHAEOLOGICAL MONITOR WILL BE REQUIRED TO BE ON-SITE DURING ANY GROUND DISTURBING ACTIVITY OR

ARCHAEOLOGICALLY SENSITIVE AREAS, INCLUDING REMOVAL OF LARGE PLANTS, GRADING, ETC. IF ARTIFACTS SURFACE,
WORK WILL BE HALTED WHILE THE MONITOR ASSESSES THE SITUATION.

31. PRIOR TO REMOVAL OF ANY HISTORICAL BUILDING FEATURE OR MATERIAL FOR THE PURPOSE OF SALVAGE OR
DEMOLITION, THE CONTRACTOR SHALL PROVIDE A MINIMUM OF 72-HOURS WRITTEN ADVANCE NOTICE TO M-NCPPC.

32.IF THE CONTRACTOR PROPOSES CHANGES TO HISTORIC FEATURES OR MATERIALS THAT RESULT IN DEVIATION FROM
THESE APPROVED PLANS, THE CONTRACTOR SHALL NOTIFY M-NCPPC IN ADVANCE. THE PROPOSED CHANGE MAY REQUIRE
APPROVAL OF THE HISTORIC AUTHORITIES HAVING JURISDICTION BEFORE ANY CHANGE IS ALLOWED TO PROCEED.

33.WHERE DRAWINGS INDICATE “REPAIR” OR “REPLACE”, UNLESS NOTED OTHERWISE DO SO WITH IN-KIND MATERIALS THAT
MATCHES THE EXISTING CONDITION WITH RESPECT TO MATERIAL TYPE, THICKNESS, FINISH AND/OR TEXTURE.

34.THE M-NCPPC SHALL BE THE JUDGE OF THE RELATIVE HISTORIC SIGNIFICANCE OF ANY FEATURE. NO ELEMENT SHALL BE
ALTERED, REMOVED, REUSED OR TAKEN FROM THE PREMISES WITHOUT PRIOR APPROVAL OF THE M-NCPPC.
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HISTORIC NEEDWOOD MANSION
Building and Site Improvements
6700 NEEDWOOD RD DERWOOD, MD 20855
SCALE: As Shown

SITE PLAN DEMO

REMOVE EXISTING VEGETATION

REMOVE EXISTING PAVEMENT

LIGHT POLE TO BE RELOCATED

GENERAL NOTES

1. REFER TO LANDSCAPE DEMO PLANS, L-001 FOR DETAILED
INFORMATION RELATED TO REMOVAL OF MASONRY STAIR AND
PAVEMENT AT BASEMENT AREAWAY.

KEY NOTES.

1. REMOVE ALL SHRUBS AND TREES ON WEST, NORTH AND EAST
SIDES OF MANSION WITHIN BOUNDARY INDICATED ON PLAN.

2. REMOVE SHRUB.

3. SALVAGE EXISTING LIGHT POLE AND ELECTRICAL HATCH FOR
RELOCATION.

4. REMOVE CONCRETE PATH.

5. REMOVE MASONRY STAIRS.

MD NAD 83

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

DPS PERMIT USE
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PROPOSED STORM DRAIN

PROPOSED STORM DRAIN STRUCTURE

 WATER LINEW W

336 EXISTING CONTOURS

PROPOSED CONTOURS340

MD NAD 83

SITE PLAN PROPOSED

GENERAL NOTES

1.  REFER TO LANDSCAPE PLAN L-002 FOR  ON-GRADE PATH AND RAMP
PAVEMENT LAYOUT DETAILS.

2.  REGRADE SURFACE TO A MINIMUM 2% SLOPE AWAY FROM ALL SIDES OF
MANSION (WITHIN THE LOD) FOR A MINIMUM OF 4' OUTWARD FROM THE BUILDING.
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Building and Site Improvements
6700 NEEDWOOD RD DERWOOD, MD 20855
SCALE: As Shown
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REPAVE

DPS PERMIT USE

KEY NOTES.

1. RETROFIT EXISTING DOWNSPOUT. CONNECT TO NEW 6" PVC
STORM DRAIN PIPE.

2. CUT BACK AND TIE IN EXISTING DOWNSPOUT DRAIN PIPE
(COMING FROM NORTH, UNDERNEATH STEPS). PROVIDE NEW
CONNECTION TO PROPOSED 6" PVC STORM DRAIN PIPE USING A
TEE CONNECTOR.

3. CONNECT EX. DOWNSPOUT TO FOUNDATION DRAINAGE PIPE
(SEE DETAIL 1/C-004).

4. REFER TO ARCHITECTURAL DRAWINGS FOR FOUNDATION
DRAINAGE DETAIL.

 5A. RELOCATE DOWNSPOUT FROM EAST TO SOUTH SIDE OF BRICK
PIER.

 5B. RELOCATE DOWNSPOUT 12" NORTH OF FOUNDATION CORNER.
PROVIDE SPLASHBLOCK.

5. REPAVE TO WORK WITH ADA PATH.

6. EXISTING LIGHT POLE TO BE RELOCATED.

7. ASPHALT RESTORATION AFTER TRENCHING.

8. CURB.

9. 2-FOOT CURB CUT FOR DRAINAGE.

10. 6" THICK CONCRETE PAVEMENT AT A.D.A. VAN PARKING SPACE
AND AISLE. SEE DETAIL 6/C-003 AND 2/C-004

11. FUTURE PORTABLE TOILET PAD.

12. A.D.A. DIRECTIONAL SIGN, HISTORIC. SEE DETAIL 2/L-006. SUBMIT
SHOP DRAWINGS FOR M-NCPPC REVIEW AND APPROVAL.

13. PROVIDE 3' RECTANGULAR CONCRETE END TRANSITION SECTION
(SEE DETAIL 1/C-003) LEADING TO 6' SURGE STONE PAD @0%.
PROVIDE 3" CLASS 0 RR SURGE STONE TO A DEPTH OF 8" FOR
THE PAD.

14. PROVIDE 6"X6" PVC SCH 40 CLEANOUT AT PIPE JUNCTION
AND/OR BEND. TOP OF CLEANOUT TO BE FLUSH WITH GRADE
AND HAVE A SCREW-ON TOP CAP.

15. CONDENSING UNITS CONCRETE PAD.

16. TEST PIT UTILITY CROSSINGS AND PROVIDE PROPER
CLEARANCE TO PIPE.

17. HAND-DIG THIS PORTION OF GRAVEL DRAINAGE FIELD TO
PROTECT WATER AND GAS LINE CONNECTIONS TO BUILDING.

18. PROPOSED 6" THICK CONCRETE PAVEMENT IN ADA SIDEWALKS
AND NEW PARKING SPACE, SEE DETAIL 6/C-003.

19. PROPOSED 5" THICK CONCRETE PAVEMENT IN SIDEWALKS,SEE
DETAIL 5/C-003.

PROPOSED 6" THICK CONCRETE DETAIL

PROPOSED 5" THICK CONCRETE DETAIL

(SEE NOTE 19)

(SEE NOTE 20)

PROPOSED STORM DRAIN

10/23/2024 HAWP APPLICATION
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HISTORIC NEEDWOOD MANSION
Building and Site Improvements

SITE DETAILS

6700 NEEDWOOD RD DERWOOD, MD 20855
SCALE: As Shown

C-003

SUBMISSION / REVISION

Rev. No.    Date

DWG. #

Professional
SealLICENSE NO.____________________________

EXPIRATION DATE:_______________________

DocuSeal

DRAWING CHECKED BY:

Submission Name DateInitials Description

PROFESSIONAL CERTIFICATION:
I certify that these documents were prepared or approved
by me, and that I am a duly licensed professional
architect under the laws under the State of Maryland.

The Maryland-National Capital Park and
Planning Commission

Montgomery County Department of Parks
Park Development Division

2425 Reedie Drive, 11th Floor
Wheaton, Maryland 20902

301.495.2535

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

1 PIPE END TREATMENT DETAIL
N.T.S. 2 TREE PROTECTION FENCE DETAIL

N.T.S. 3 FILTER LOG DETAIL
N.T.S. 4 SILT FENCE DETAIL

N.T.S.

5 6 7

10/23/2024 HAWP APPLICATION



HISTORIC NEEDWOOD MANSION
Building and Site Improvements

SITE DETAILS

6700 NEEDWOOD RD DERWOOD, MD 20855
SCALE: As Shown
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HISTORIC NEEDWOOD MANSION
Building and Site Improvements
6700 NEEDWOOD RD DERWOOD, MD 20855
SCALE: As Shown

1. PROPERTY OWNER: THE MARYLAND-NATIONAL CAPITAL PARK AND PLANNING
COMMISSION (M-NCPPC). PARK DEVELOPMENT DIVISION MAILING ADDRESS:
2425 REEDIE DRIVE, 11TH FLOOR, WHEATON, MD 20902.

        TELEPHONE: 301.495.2535
2. WSSC MAP 218NW07
3. CONTRACTOR SHALL VISIT THE PROJECT SITE PRIOR TO SUBMITTING THE BID

TO GET FAMILIAR WITH THE EXISTING CONDITIONS, DIFFICULTIES AND
RESTRICTIONS ASSOCIATED WITH PERFORMING THE WORK REQUIRED
UNDER THIS CONTRACT.

4. UNLESS NOTED OTHERWISE, ALL WORK SHALL BE NEW AND M-NCPPC WILL
NOT PROVIDE ANY EQUIPMENT, MATERIALS, OR LABOR FOR THE WORK.

5. DISCREPANCIES OR ERRORS IN THE BID DOCUMENTS SHALL BE BROUGHT TO
THE ATTENTION OF M-NCPPC PRIOR TO SUBMITTING THE BID.  FAILURE TO
DO SO WILL NOT BE CONSIDERED AS A REASON FOR ADDITIONAL
COMPENSATION.

6. ALL NOTES AND DETAILS SHOWN ON THE DRAWINGS ARE TYPICAL UNLESS
OTHERWISE NOTED.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY AND ALL ITEMS
REQUIRED TO PROVIDE A SITE CLEAR OF OBSTRUCTIONS (ABOVE AND
BELOW GRADE) AND ROUGH GRADE TO SPECIFIED ELEVATIONS AT THE
BEGINNING OF CONSTRUCTION.

8. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE LATEST
APPLICABLE CODES, STANDARDS AND SPECIFICATIONS OF M-NCPPC,
MONTGOMERY COUNTY, MARYLAND STATE, AND FEDERAL AND LOCAL
REQUIREMENTS, LAWS, ORDINANCES, RULES, REGULATIONS, CODES AND
GUIDELINES.

9. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL ELEMENTS
ARE CONSTRUCTED IN ACCORDANCE WITH THE DESIGN DOCUMENTS AND
CONTRACT CONDITIONS INCLUDING THE 2010 ADA STANDARDS FOR
ACCESSIBLE DESIGN (ADA), THE MARYLAND ACCESSIBILITY CODE,
MONTGOMERY PARKS ADA COMPLIANCE MANUAL, AND UPDATES.  IF THE
CONTRACTOR OBSERVES THAT PORTIONS OF THE PROJECT ARE
NON-COMPLIANT WITH THE ADA, THEY SHALL NOTIFY THE CONSTRUCTION
MANAGER SO THAT A FIELD ADJUSTMENT CAN BE MADE TO ENSURE
COMPLIANCE.  GRADE TOLERANCES SHALL BE MEASURED WITH A TWO (2)
FOOT DIGITAL LEVEL.

10. A PRE-CONSTRUCTION MEETING SHALL BE SCHEDULED AND CONDUCTED BY
M-NCPPC CONSTRUCTION MANAGER. PRIOR TO THIS MEETING THE
CONTRACTOR SHALL NOT PERFORM ANY CONSTRUCTION RELATED ACTIVITY
AT THE PROJECT SITE, EXCEPT LIMITED CLEARANCE FOR STAKEOUT AND
FLAGGING OF LOD.  ALL STAKEOUT AND FLAGGING WORK MUST BE DONE BY
HAND AND ANY SMALL VEGETATION CLEARED FOR INSTALLATION OF THE
LOD SHALL BE CUT TO THE GROUND.  THE LOD SHALL BE APPROVED BY
M-NCPPC CONSTRUCTION MANAGER AND PERMITTING AGENCIES HAVING
JURISDICTION. M-NCPPC CONSTRUCTION MANAGER MAY REQUIRE MINOR
ADJUSTMENTS TO THE LOD TO REDUCE IMPACTS ON EXISTING
INFRASTRUCTURE AND NATURAL RESOURCES THAT ARE TO REMAIN WITH
THE APPROVAL OF PERMITTING AUTHORITIES.  THIS ADJUSTMENT SHALL BE
PERFORMED AT NO ADDITIONAL COST TO M-NCPPC.

11. PRIOR TO THE START OF CONSTRUCTION, TREE PROTECTION MEASURES
SHALL BE INSTALLED, INSPECTED AND SHALL BE MAINTAINED DURING
CONSTRUCTION.

12. CONTRACTOR SHALL VERIFY, IN THE FIELD, ALL DIMENSIONS PROVIDED ON
THE DRAWINGS AND SPECIFICATIONS BEFORE STARTING ANY
CONSTRUCTION ACTIVITY.  IF FIELD CONDITIONS VARY FROM THOSE
PROVIDED ON THE CONTRACT DOCUMENTS, THE M-NCPPC CONSTRUCTION
MANAGER SHALL BE NOTIFIED IN WRITING, BEFORE PROCEEDING FURTHER
WITH THE WORK.

13. ALL EXISTING CONDITIONS TO REMAIN SHALL BE VERIFIED, PHOTOGRAPHED
AND DOCUMENTED PRIOR TO CONSTRUCTION.  IF THEY ARE DIFFERENT
FROM THE CONDITIONS SHOWN ON THE CONTRACT DRAWINGS, THE
M-NCPPC CONSTRUCTION MANAGER SHALL BE NOTIFIED BEFORE
PROCEEDING WITH THE WORK.  ALL OTHER DAMAGES SHALL BE CORRECTED
AND RESTORATION WORK SHALL BE PERFORMED IN ACCORDANCE WITH
M-NCPPC REQUIREMENTS AND TO THE SATISFACTION OF THE M-NCPPC
CONSTRUCTION MANAGER AT NO ADDITIONAL COST TO M-NCPPC.

14. ALL EROSION AND SEDIMENT CONTROL DEVICES SHALL MEET CURRENT
MONTGOMERY COUNTY DPS STANDARDS AND INSPECTOR DIRECTIVES.
THESE SHALL BE APPROVED BY THE PERMITTING AUTHORITIES PRIOR TO
THE START OF CONSTRUCTION.  THE CONTRACTOR IS REQUIRED TO MEET
THE REQUIREMENTS OF THE MDE NOI.  BEFORE THE START OF
CONSTRUCTION, A SITE REPRESENTATIVE OF THE CONTRACTOR SHALL HAVE
PROOF OF COMPLETION OF THE MDE RESPONSIBLE PERSONNEL
CERTIFICATION.

15. ANY WORK WITHIN THE MONTGOMERY COUNTY RIGHT-OF-WAY SHALL BE
PERFORMED IN ACCORDANCE WITH THE LATEST MCDOT STANDARDS AND

SPECIFICATIONS.  ANY WORK WITHIN THE MARYLAND STATE HIGHWAY
ADMINISTRATION RIGHT-OF-WAY SHALL BE PERFORMED IN ACCORDANCE
WITH THE LATEST MDSHA STANDARDS AND SPECIFICATIONS. THIS WORK
INCLUDES, BUT IS NOT LIMITED TO, REPAIRING, RESTORING, AND OBTAINING
FINAL INSPECTION APPROVAL.

16. IF IT IS DETERMINED THAT TREES ARE DAMAGED DURING CONSTRUCTION, A
CERTIFIED ARBORIST SHALL INSPECT THEM AND SUBMIT A REPORT
RECOMMENDING APPROPRIATE ACTION EITHER TO REPAIR OR REPLACE.  IF
APPROVED BY M-NCPPC CONSTRUCTION MANAGER, CORRECTIVE WORK
AND/OR REPLACEMENT SHALL BE PERFORMED AT NO ADDITIONAL COST TO
M-NCPPC.

17. LOCATION FOR STABILIZED CONSTRUCTION ENTRANCE, STAGING AND
STORAGE AREAS AND ACCESS ROUTES SHALL BE IDENTIFIED AND ADJUSTED
IN THE FIELD WITH APPROVAL FROM THE M-NCPPC CONSTRUCTION
MANAGER.

18. THE CONTRACTOR IS RESPONSIBLE FOR CLEARING ALL UTILITIES, INCLUDING
CALLING “MISS UTILITY” AND ALL OTHER PRIVATE UTILITY LOCATING
SERVICES FOR UTILITY LOCATION AT LEAST 48 HOURS PRIOR TO THE START
OF ANY WORK.  ALL THE EXISTING UTILITIES MAY NOT BE SHOWN ON THE
DRAWINGS. PRIOR TO THE START OF CONSTRUCTION RELATED ACTIVITY,
ALL UTILITIES WITHIN THE LOD OR TREE PLANTING AREAS SHALL BE
LOCATED AND IDENTIFIED UTILIZING APPROPRIATED INSTRUMENTS.  THE
LOCATIONS SHALL BE STAKED AND FLAGGED.

19. THE CONTRACTOR SHALL NOTIFY THE M-NCPPC CONSTRUCTION MANAGER
IMMEDIATELY IF EXISTING UTILITIES ARE FOUND WITHIN THE WORK AREA
THAT ARE NOT SHOWN ON THE DRAWINGS AND IMPACT THE CONTRACT
WORK.

20. EXISTING SIGNS, FENCES, AND OTHER MINOR SITE FEATURES IN THE WAY OF
PROPOSED CONSTRUCTION, WHETHER SHOWN OR NOT SHOWN ON THESE
PLANS, SHALL BE REMOVED AND REPLACED AT NO ADDITIONAL COST TO
M-NCPPC.

21. DAMAGES TO EXISTING UTILITIES SHALL BE CORRECTED IMMEDIATELY IN
ACCORDANCE WITH THE REQUIREMENTS OF THE AFFECTED UTILITY.  UPON
COMPLETION OF THE CORRECTIVE ACTION A COPY OF THE APPROVAL
DOCUMENTATION FROM THE UTILITY SHALL BE SUBMITTED TO THE M-NCPPC
CONSTRUCTION MANAGER.  REPAIR WORK WILL BE AT NO COST TO
M-NCPPC.  NO WORK SHALL BE PERFORMED OUTSIDE OF THE LOD WITHOUT
PRIOR APPROVAL OF THE M-NCPPC CONSTRUCTION MANAGER.  AREAS
DISTURBED OUTSIDE APPROVED LOD SHALL BE RESTORED IMMEDIATELY TO
THE SATISFACTION OF M-NCPPC CONSTRUCTION MANAGER AT NO COST TO
M-NCPPC.

22. UNLESS OTHERWISE NOTED, THE PARK FACILITIES SHALL REMAIN OPEN
THROUGHOUT CONSTRUCTION FOR USE BY PARKS STAFF AND THE PUBLIC.
SAFE ACCESS FOR ALL USERS SHALL BE PROVIDED WITH APPROPRIATE
DETOURS, FENCING, TEMPORARY FACILITIES, SIGNAGE, ETC. AND SHALL BE
APPROVED BY M-NCPPC CONSTRUCTION MANAGER.

23. IF THE CONTRACTOR FINDS THAT CONFLICTS EXIST AMONG VARIOUS
CONTRACT/PERMIT REQUIREMENTS, THE CONTRACTOR SHALL COMPLY WITH
THE MOST STRINGENT REQUIREMENT.

24.  ONLY APPROVED PLANS THAT HAVE BEEN SIGNED BY THE APPROPRIATE
AUTHORITIES SHALL BE USED FOR THE CONSTRUCTION OF THE
IMPROVEMENTS.

25. PRIOR TO VEGETATIVE STABILIZATION, ALL DISTURBED AREAS MUST BE
TOPSOILED PER THE MONTGOMERY COUNTY "STANDARDS AND
SPECIFICATIONS FOR TOPSOIL".  IF ON-SITE MATERIALS DO NOT MEET
REQUIREMENTS OF TOPSOIL, COORDINATE WITH M-NCPPC REGARDING
TILLING-IN OF CERTIFIED COMPOST TO ON-SITE SOILS TO MEET
SPECIFICATIONS. IF THERE IS A CONFLICT BETWEEN MONTGOMERY COUNTY
AND M-NCPPC SPECIFICATIONS, THE STRICTER SPECIFICATION WILL BE
USED.

26. METAL LANDSCAPE STAPLES ARE NOT ALLOWED TO BE USED FOR
ANCHORING ANYTHING ON PARK PROPERTY.  ALSO, EROSION CONTROL
MATTING WITH PLASTIC NON-BIODEGRADABLE FIBERS OR FILAMENTS IN
THEM WILL NOT BE ALLOWED ON PARK PROPERTY.

27. PAVEMENT REMOVAL SHALL INCLUDE REMOVAL OF GRAVEL SUBBASE AND
SCARIFICATION OF SUBGRADE, UNLESS OTHERWISE DIRECTED BY M-NCPPC
CONSTRUCTION MANAGER.

28. FIELD RUN TOPOGRAPHIC SURVEY PROVIDED BY POTOMAC VALLEY
SURVEYS ON DECEMBER 20, 2023. SURVEY IS IN MARYLAND STATE PLANE
DATUM (NAD83/2011 AND NAVD88). THE PROPERTY LINES ON THIS PLAN ARE
SHOWN “BEST FIT”.

29. THIS SITE IS LOCATED WITHIN THE ROCK CREEK WATERSHED OF
MONTGOMERY COUNTY.  RUNOFF FROM THIS SITE DRAINS INTO LAKE
NEEDWOOD.  THE CONTRACTOR SHALL TAKE PRECAUTIONS NOT TO
CONTAMINATE THE RECEIVING WATERS.

ARCHAEOLOGY

30. AN ARCHAEOLOGICAL MONITOR WILL BE REQUIRED TO BE ON-SITE DURING
ANY GROUND DISTURBING ACTIVITY OR ARCHAEOLOGICALLY SENSITIVE
AREAS, INCLUDING REMOVAL OF LARGE PLANTS, GRADING, ETC.  IF
ARTIFACTS SURFACE, WORK WILL BE HALTED WHILE THE MONITOR
ASSESSES THE SITUATION.

31. PRIOR TO REMOVAL OF ANY HISTORICAL BUILDING FEATURE OR MATERIAL
FOR THE PURPOSE OF SALVAGE OR DEMOLITION, THE CONTRACTOR SHALL
PROVIDE A MINIMUM OF 72-HOURS WRITTEN ADVANCE NOTICE TO THE
M-NCPPC.

32. IF THE CONTRACTOR PROPOSES CHANGES TO HISTORIC FEATURES OR
MATERIALS THAT RESULT IN DEVIATION FROM THESE APPROVED PLANS, THE
CONTRACTOR SHALL NOTIFY THE M-NCPPC IN ADVANCE.  THE PROPOSED
CHANGE MAY REQUIRE APPROVAL OF THE HISTORIC AUTHORITIES HAVING
JURISDICTION BEFORE ANY CHANGE IS ALLOWED TO PROCEED.

33. WHERE DRAWINGS INDICATE “REPAIR” OR “REPLACE”, UNLESS NOTED
OTHERWISE DO SO WITH IN-KIND MATERIALS THAT MATCHES THE EXISTING
CONDITION WITH RESPECT TO MATERIAL TYPE, THICKNESS, FINISH AND/OR
TEXTURE.

34. THE M-NCPPC SHALL BE THE JUDGE OF THE RELATIVE HISTORIC
SIGNIFICANCE OF ANY FEATURE.  NO ELEMENT SHALL BE ALTERED,
REMOVED, REUSED OR TAKEN FROM THE PREMISES WITHOUT PRIOR
APPROVAL OF THE M-NCPPC.

LANDSCAPE

35. GENERAL NOTES ON THIS SHEET APPLY TO ALL LANDSCAPE DRAWINGS.
36. ABBREVIATIONS THROUGHOUT THE PLANS ARE THOSE IN COMMON USE.  IF

THE MEANING OF AN ABBREVIATION IS UNCLEAR, NOTIFY M-NCPPC FOR
CLARIFICATION.

37. DO NOT SCALE DRAWINGS.
38. ALL DIMENSIONS SHOWN ON DRAWINGS ARE NOTED FROM FINISH MATERIAL

TO FINISH MATERIAL UNLESS OTHERWISE NOTED.
39. FLOOR ELEVATIONS ARE TO THE TOP OF FINISHED FLOOR UNLESS

OTHERWISE NOTED.
40. ONLY APPROVED PLANS THAT HAVE BEEN SIGNED BY THE APPROPRIATE

AUTHORITIES SHALL BE USED FOR THE CONSTRUCTION OF THE
IMPROVEMENTS.

41. THE CONTRACTOR IS SPECIFICALLY RESPONSIBLE FOR ALL MEANS AND
METHODS OF JOB SITE SAFETY.

42. ALL WORK SHALL BE DONE IN A WORKMAN LIKE MANNER AND IN
CONFORMANCE WITH MANUFACTURER'S INSTALLATION AND GUARANTEE
REQUIREMENTS.

43. CONTRACTOR SHALL VERIFY IN FIELD (VIF) ALL SITE CONDITIONS, UTILITIES,
ELEVATIONS, SECTIONS, AND DIMENSIONS PRIOR TO THE START OF WORK.
CONTRACTOR IS RESPONSIBLE FOR SURVEY, LAYOUT, AND COORDINATION
OF ALL WORK.  ANY DISCREPANCIES IN DIMENSIONS AND CONDITIONS, OR
DOCUMENTS SHALL BE BROUGHT TO THE ATTENTION OF THE M-NCPPC
CONSTRUCTION MANAGER..

44. REMOVE ALL DEBRIS PROPERLY FROM SITE, EXCEPT THAT LISTED OR
MARKED FOR RETENTION.  DISPOSE OF DEBRIS LEGALLY AND DO NOT BURN
ON SITE NOR ALLOW DEBRIS TO ENTER SEWER OR STORMWATER SYSTEMS.
DO NOT LET PILED DEBRIS ENDANGER STRUCTURE, BLOCK EXITS, OR
ROADWAYS.

45. UPON DISCOVERY OF ANY HAZARDOUS MATERIAL, NOTIFY M-NCPPC OF THE
TYPE, LOCATION, AND EXTENT OF SAME

46. CARE SHOULD BE TAKEN NOT TO REMOVE MORE THAN IS NECESSARY TO
ACCOMMODATE NEW CONSTRUCTION.  ANY SURFACES DISTURBED BY
REMOVAL ARE TO BE RETURNED TO LIKE-NEW CONDITION WITH NEW
MATERIAL TO MATCH SURROUNDING SURFACES.

47. ALL ITEMS AND FEATURES OF THE PROPERTY SHALL REMAIN THE PROPERTY
OF M-NCPPC.  VERIFY THOSE ITEMS TO REMAIN AND CAREFULLY REMOVE
AND/OR STORE ON SITE AS DIRECTED BY M-NCPPC.  DO NOT DISPOSE OF
ANY ITEMS WITHOUT CONFIRMATION.

48. ALL FIRE RATED CONSTRUCTION, IF INDICATED, SHALL CONFORM WITH UL
TESTED STANDARDS AND/OR LOCAL REQUIREMENTS OF THE AUTHORITIES
HAVING JURISDICTION.

49. FLASH PATCH ALL HOLES AND DEPRESSED AREAS IN FLOORS, WALLS, AND
CEILINGS.  HIGH AREAS SHALL BE REMOVED BY GRINDING PRIOR TO
INSTALLATION OF NEW FINISHES.

50. CONTACT BETWEEN DISSIMILAR MATERIALS SHALL BE PROTECTED TO
PREVENT GALVANIC CORROSION.

51. PROVIDE SEALANT AT ALL FIXTURES AND CHANGE IN MATERIAL - TYPICAL.
52. PROVIDE SAMPLES OF ALL FINISHES FOR APPROVAL PRIOR TO ORDERING OR

INSTALLATION.
53. WHERE INDICATED IN DRAWINGS OR OTHER CONTRACT DOCUMENTS SUBMIT

SHOP DRAWINGS TO M-NCPPC FOR REVIEW AND APPROVAL.
54. PROVIDE PORTABLE FIRE EXTINGUISHERS DURING CONSTRUCTION.
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Raised Ramp Plan & Details

L-003

1
L-005

1
L-007

C

L-003
3

L-003

EDGE CONC.
LANDING

GUARDRAIL CAP

GUARDRAIL POST BELOW

CANTILEVERED 2X4 WOOD
GUARDRAIL EXTENSION BELOW

EDGE EX. EXTERIOR
PORCH FLOOR BOARDS (EX)

EX. PORCH
SCREEN WALL TRIM (EX)

CANTILEVERED
LANDING EXTENSION

PORCH DOOR
THRESHOLD,
SEE ARCH. DWGS.

OUTSWINGING
PORCH DOOR

INTERIOR PORCH
SCREEN WALL POST (EX)

L PORCH POST &
   GUARDRAILINTERIOR PORCH

POST TRIM (EX)

INTERIOR PORCH
POST TRIM (EX)

CONC. RAMP
LANDING

GUARDRAIL CAP

EX. PORCH SCREEN
WALL TRIM

CONC. RAMP
DN

INTERIOR PORCH
SCREEN WALL POST

INTERIOR PORCH
POST TRIM

INTERIOR PORCH
POST TRIM

HANDRAIL
EXTENSION

CONC. LANDING

CANTILEVERED LANDING
EXTENSION

EDGE EX. EXTERIOR
PORCH FLOOR BOARDS

EX. PORCH SCREEN
WALL TRIM

CL PORCH POST &
   GUARDRAIL

AIR GAP BETWEEN
RAMP & PORCH

GUARDRAIL POST
BELOW

2

2
L-005

3
L-005

1 RAISED RAMP PLAN
SCALE:1/2"=1'-0"

Scale: 12" = 1'-0"

0 1' 2' 4'

2 DETAIL
SCALE:1-1/2"=1'-0"

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"

3 DETAIL
SCALE:1-1/2"=1'-0"

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"

N
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L-004

Ramp Elevation

PROPOSED
GRADE LINES
EXISTING
GRADE LINES

Scale: 14" = 1'-0"

0 2' 4' 8'
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L-007

EL 419.89

PORCH LANDING
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7
L-007

2 RAISED RAMP ELEVATION - SOUTH
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1/2"=1'-0"

10/23/2024 HAWP APPLICATION

L-005

Raised Ramp Elevations & Section

WEST LANDING
EL 417.47

PROPOSED
GRADE LINES
EXISTING
GRADE LINES

WEST LANDING
EL 417.47

1 RAISED RAMP ELEVATION - EAST
1/2"=1'-0"

1
L-007

3
L-007

LATTICE PANEL
GATE, SEE PLANS

Scale: 12" = 1'-0"

0 1' 2' 4'

Scale: 12" = 1'-0"

0 1' 2' 4'

Scale: 12" = 1'-0"

0 1' 2' 4'

1
L-005



4'-0"

3'
-0

"

6"

10
"

5'-0"

11'-6"

1'-1"
PORCH

PIER
BEYOND

6"

1/
2"

11'-2"

ON GRADE
CONC. RAMP

EX. GRADE
LINE

6 3/4"

2"

6'-0"

2 1/4"

4 3/4"

2 3/4" 2 3/4"

4'-0"

2'
-6

"

3'-2 1/2"

2'
-6

"

NEW GRADE
LINE

EX. GRADE
LINE

1/2" E.J. W/
COMPRESSIBLE
FILL

DEMO
MTL. HANDRAIL

DEMO
CONC. STEPS

TRENCH DRAIN
TO REMAIN

EX. BRICK PIER

EX. LATTICE
FRAME TO REMAIN

NEW CONC.
RISERS

TOP GRADE
BEYOND

MTL. HANDRAIL EX. BRICK PIER

EX. LATTICE
FRAME TO REMAIN

EX. TRENCH
TO REMAIN

PORCH POST
BEYOND

METAL
FLOOR COVER

ALIGN

RAMP
PIER

EX. PORCH
PIER &
LATTICE
WALL
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L-006

4 LANDING DETAIL @ PORCH
SCALE:1-1/2"=1'-0"

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"

Scale: 3 4" = 1'-0"

0 8" 1'-4" 2'-8"
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Scale: 1" = 1'-0"

0 6" 1' 2'

3 BASEMENT AREAWAY PROPOSED
SCALE:3/4"=1'-0"

Scale: 3 4" = 1'-0"

0 8" 1'-4" 2'-8"

2 BASEMENT AREAWAY DEMO
SCALE:3/4"=1'-0" 1 RAMP SECTION

SCALE:1"=1'-0"
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2x10 PT WD JOIST W/
FACE MTD HANGER, TYP;
SEE STRUCT DWGS

DECK BOARD

FACE OF LANDING SLAB
EDGE (BEYOND)

HANDRAIL, SE DETAIL
8/L-006

 12" DIA MOUNTING ROD

21
4" CLEAR

11 2"

3"

21
2"

4"

11
2"

CONNECTION PLATE

1 12" DIA (OD) STEEL
PIPE HANDRAIL,

PAINTED, COLOR TBD

CONNECTION PLATE

WOOD POST

HANDRAIL

CONNECTION DETAIL: CONNECTION DETAIL B:

ELEVATION

PLAN

ELEVATIONSECTION

2X6 DECK BOARD:
1.  PROVIDE A FINISHED GAP OF 18" IN

DRY WOOD TO ALLOW FOR
EXPANSION (1/2" MAX ALLOWABLE)

2.  INSTALL WITH CUP SIDE DOWN

DECK SCREWS:
- 2-10D THREADED NAILS OR
- (2) #10 SCREWS @ EA PLANK TO
JOIST LOCATION

JOIST

2x4 PT LATTICE FRAME, PTD

1/2" PT LATTICE PANEL, PTD

2x2 PT WD NAILER, PTD

6x6 PT WD POST, PTD

DECK BOARD NOTCHED @ POST

CARRIAGE BOLTS, SEE STRUCT DWGS

2x10 PT WD BAND BOARD

2-10D THREADED NAILS OR #10
SCREWS, TYP

ADJ GRADE VARIES, SEE CIVIL DWGS

2"
 M

IN
(T

O
 F

IN
. G

R
A

D
E)

2x4 PT LATTICE FRAME, PTD

1/2" PT LATTICE PANEL, PTD

2x2 PT WD NAILER, PTD

6x6 PT WD POST, PTD

EDGE OF DECK BOARD (ABOVE)

CARRIAGE BOLTS
(ABOVE)

2x10 PT WD BAND BOARD (ABOVE)

2-10D THREADED NAILS OR #10
SCREWS, TYP

2 
3/

4"
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7 RAMP ELEVATION - GUARDRAIL
1-1/2"=1'-0"
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Ramp Sections & Details

L-007

ALIGN MESH
PERPENDICULAR TO
RAILING POSTS

8 HANDRAIL/GUARDRAIL CONNECTION DETAIL
1-1/2"=1'-0"

6 HANDRAIL/GUARDRAIL DETAIL
1-1/2"=1'-0"

2x2 PT WD VERTICAL
FRAME, PTD

2x4 PT WD FRAME, PTD

DECK BOARD

SS WIRE MESH PANEL

6x6 PT WD GUARDRAIL
VERTICAL POSTS, PTD

℄
5'-0" MAX

(SEE ELEVATIONS FOR
ALIGNMENT TO PORCH SCREEN)

VOID VOID

2x4 PT WD LATTICE
FRAME, PTD

1/2" PT WD LATTICE
PANEL, PTD

2x10 PT WD BAND BOARD,
PTD

CARRIAGE BOLTS, SEE
STRUCT DWGS

2x6 PT WD TOP RAIL, PTD

2 RAMP SECTION DETAIL
1-1/2"=1'-0"

2x4 PT WD FRAME, PTD

3 RAMP SECTION DETAIL
1-1/2"=1'-0"

5 DECKING DETAIL
3" = 1'-0"

4 PRIVACY LATTICE DETAIL - PLAN
3"=1'-0"

1 PRIVACY LATTICE DETAIL - SECTION
3"=1'-0"

HANDRAIL, SEE DETAIL
8/L-006

3
L-006

1
L-006

Scale: 1-12" = 1'-0"

0 4" 8" 1'-4"

Scale: 1-12" = 1'-0"

0 4" 8" 1'-4"

Scale: 3" = 1'-0"

0 2" 4" 8"

Scale: 3" = 1'-0"

0 2" 4" 8"

Scale: 3" = 1'-0"

0 2" 4" 8"

Scale: 1-12" = 1'-0"

0 4" 8" 1'-4"

Scale: 1-12" = 1'-0"

0 4" 8" 1'-4"

Scale: 1-12" = 1'-0"

0 4" 8" 1'-4"



L HANDRAIL POST &
GUARDRAIL POST

C

RAISED
RAMP UP

WEST
LANDING

HANDRAIL
EXTENSION

AIR GAP
BETWEEN
PORCH &
RAISED
RAMP

EX. LATTICE
TO REMAIN

4"L EX.
BRICK
PIER

C

L HANDRAIL SUPPORT
& GUARDRAIL POST

C

ON GRADE
RAMP DN

WEST
LANDING

RAISED
RAMP UP

WEST
LANDING

HANDRAIL
EXTENSION

AIR GAP
BETWEEN
RAISED
RAMP &
ON GRADE
RAMP

2"

L HANDRAIL
POST

C

ON GRADE
RAMP DN

WEST
LANDING

L HANDRAIL
POST

C

EDGE
CONC.

15'-2"
8"

8"
16'-6"

1'-6"

13
'-4

"

12
'-0

"
8"

8"

ALIGN

 CONCRETE PAD AND
EQUIPMENT ENCLOSURE
SEE DETAIL 5/L-010

ENCLOSURE GATE
SEE DETAIL 3/L-010

CONDENSING UNIT, TYP.
SEE MECH DWGS.

FILTER FABRIC AND GRAVEL
BETWEEN MANSION AND
CONCRETE PAD

1'-6"

LINE OF DRAINAGE FIELD
BELOW, TYP.  SEE CIVIL DWGS.

LINE OF DRAINAGE FIELD
BELOW, TYP.  SEE CIVIL DWGS.
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Ramp Plan Details

L-008

Scale: 12" = 1'-0"

0 1' 2' 4'
3 RAMP POST BASE, TYPICAL

SCALE:1-1/2"=1'-0"

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"

4 RAMP POST BASE  @ EX. BRICK PIER
SCALE:1-1/2"=1'-0"

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"

5 RAMP DETAIL
SCALE:1/2"=1'-0"

6 RAMP DETAIL
SCALE:1/2"=1'-0"

7 RAMP DETAIL
SCALE:1-1/2"=1'-0"

Scale: 12" = 1'-0"

0 1' 2' 4'

Scale: 1-1/2" = 1'-0"

0 4" 8" 1'-4"
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Scale: 12" = 1'-0"

0 1' 2' 4'
2 LATTICE GATE

SCALE:1-1/2"=1'-0" 1 CONDENSING UNIT ENCLOSURE
SCALE: 1/2"=1'-0"



NOTES:

1.  MAXIMUM POST SPACING SHALL BE 5' ON STRAIGHT ALIGNMENTS AND 4' ON CURVED ALIGNMENTS WITH A RADIUS LESS THAN 30'.
2.  ALL PIPE JOINTS TO BE WELDED AND GROUND SMOOTH.
3.  HANDRAILS SHALL COMPLY  WITH THE 2010 ADA STANDARDS, SECTION 505.
4.  GRIPPING SURFACE MUST BE CONTINUOUS ALONG THE HANDRAIL LENGTH AND SHALL NOT BE OBSTRUCTED.
5.  HANDRAILS SHALL BE PROVIDED ON BOTH SIDES OF RAMP. AND SHALL BE CONTINUOUS ALONG  LANDING TO THE HANDRAIL OF AN ADJACENT RAMP RUN.
HANDRAIL IS PARALLEL TO RAMP.
6.  MAINTAIN 2" MIN. COVER FOR ALL REBAR.
7.  PROVIDE SHOP DRAWINGS FOR REVIEW BY M-NCPPC CONSTRUCTION MANAGER.
8.  FINISH: POWDER COAT. COLOR: BLACK (UNLESS OTHERWISE NOTED).
9.  SEE SITE PLAN FOR LANDING LOCATIONS.
10. PROVIDE CONSTRUCTION (CRACK CONTROL) JOINTS WHERE SPECIFIED BY THE MNCCPC CONSTRUCTION MANAGER.
11. ALTERNATE EDGE PROTECTION IN LIEU OF BOTTOM RAIL MAY BE PROVIDED SUBJECT TO APPROVAL BY M-NCPPC CONSTRUCTION MANAGER.
12. CONCRETE SLEEVES MAY BE USED IF LIEU OF CORE DRILLING.
13. CROSS SLOPE OF RAMP SHOULD BE 0%.

1
2" EXPANSION JOINT (TYP) AT
TOP AND BOTTOM OF RAMP

HANDRAIL EXTENSION,
4" RADIUS, TYP.

SCHEDULE 40 1-1/4" (MIN) TO 2"
O.D. ROUND POWDER COATED
STEEL PIPE RAILINGS (TYP)
COLOR - BLACK

1-1/2" Ø -
SCHEDULE 40 POST
SHALL REMAIN
PLUMB

ELEVATION
SCALE: 1"=1'-0"

SECTION
SCALE: 1"=1'-0"

SEE NOTE 1

3'
-0

"

1'
-4

3 4"

MIN. 12" HORIZONTAL
RAILING EXTENSION FROM
E.J. TO START OF RAILING
RADIUS, TYP.

12" MIN.

12" MIN.

4"
1'-4"

1'-4"

3'-0"

VARIES 6"6"

CONCRETE PAVEMENT.
SEE CIVIL DETAIL 522.1, SIM.

ADA Directional Sign - Standard Detail

NOTES:

ALUMINUM SIGN BOARDS, FREE-STANDING AND WALL-MOUNTED:
1. FONTS SHALL BE ARIEL ROUNDED, 1.25-IN. HIGH.
2. 4-IN. HIGH X 12-IN WIDE, .080 ALUMINUM, BEADED ENGINEER GRADE (EG)

REFLECTIVE SIGN WITH 1/4-IN. ROUNDED CORNERS; BLUE
BACKGROUND; 1/4-IN WHITE BORDER ROUNDED ON INSIDE EDGE; WHITE
LETTERS, ADA SYMBOL AND DIRECTIONAL ARROW. FONT AND STYLES
AS INDICATED HEREIN.

3. TWO 1/2-IN. DIAMETER, PRE-DRILLED HOLES CENTERED VERTICALLY
AND HORIZONTALLY TO ALIGN WITH POST HOLES. DO NOT DRILL
THROUGH TEXT.

4. POST SIGNS ATTACHED WITH TAMPER-PROOF, 1-IN. O.D. JUMBO HEAD
ALUMINUM DRIVE RIVETS, 1/4-IN. GRIP DEPTH, AND NYLON WASHER.

5. SIGNS AT HISTORIC PROPERTIES: SAME AS NOTE 1 AND 2, EXCEPT
BACKGROUND TO MATCH MC PARKS DARK BROWN.

6. WALL MOUNTED SIGN BOARDS: SAME AS NOTE 1 ABOVE, EXCEPT: DO
NOT ROUND SIGN CORNERS. DO NOT PROVIDE PRE-DRILLED HOLES. DO
SUBMIT METHOD OF SURFACE ATTACHMENT FOR OWNER APPROVAL.

STEEL POSTS:
7. BASE SLEEVE: SQUARE TELESCOPING POST, 1 1/2-IN GALVANIZED

STEEL, 14 GAUGE.
8. SIGN POST: SQUARE TELESCOPING POST, 1 1/2-IN GALVANIZED STEEL,

14 GAUGE INSERTED INTO BASE SLEEVE, TRIMMED AT HEIGHT OF SIGN
BOARD SUPPORT.

FINISHED GRADE

36" x 2 14 " GALVANIZED
STEEL  BASE SLEEVE,
14 GAUGE

UNDISTURBED
SUBGRADE

2'
-6

"

6"

3'
-6

"
4"

12"

GALVANIZED STEEL  POST

ALUMINUM SIGN, ATTACHED TO
POST WITH RIVETS. SEE NOTES.

(2)  Ø 12" HOLES, ALIGN WITH
THE POST AND CENTERED ON
SIGN PANEL.

ELEVATION

ARROW STYLE ADA SYMBOL
 STYLE

ADA SIGN TYPE SCHEDULE

SIGN CONTENT QUANTITY

TYPE 1
ENTRANCE →
(RIGHTWARDS ARROW) #

TYPE 2
ENTRANCE ↑
(UPWARDS ARROW) #

TYPE 3
ENTRANCE ←
(LEFTWARDS ARROW) #

REFER TO CIVIL AND LANDSCAPE PLANS FOR LOCATIONS AND
QUANTITIES

6"

6"
4"

 M
IN

.

1
4" 1

4"
11

2"

4"4" 1
2" E.J.1

4"11
2"1

4"
6"

6"

4"

12"

1 2"
TO

P 
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F
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13
4" 1

4"1
2" 13

4"1
4" 1

2"

R1/4"
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L-009
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3

1 RAMP RAILING DETAILS
SCALE:1"=1'-0" 4 ADA DIRECTIONAL SIGN DETAILS

SCALE:1"=1'-0"

2 SECTION DETAIL A
SCALE:3"=1'-0"

1
4" SETTING

BED

3 SECTION DETAIL B
SCALE:3"=1'-0"

3
OPP.

2
2

SIM.

PORCH LANDING
EL 419.89

Scale: 1" = 1'-0"

0 6" 1' 2'

Scale: 3" = 1'-0"

0 2" 4" 8"

Scale: 3" = 1'-0"

0 2" 4" 8"

Scale: 1" = 1'-0"

0 6" 1' 2'

Scale: 6" = 1'-0"

0 1" 2" 4"

5 ENLARGED ADA DIRECTIONAL SIGN DETAIL
SCALE:6"=1'-0"

5

NOTE: M-NCPPC STANDARD DETAIL #521, DATE: 5-12-24 NOTE: SIGN PANEL SIZE AND GRAPHICS UNDER DEVELOPMENT.  PANEL SIZE WILL NOT EXCEED 12" x 12".



4"

6x6 No. 10 GA. WOVEN WIRE MESH

REINFORCED CONCRETE
STEPS

 TREAD SLOPE  1/4" IN
16"

4" THICK REINFORCED CONCRETE
LANDING

SEE DETAIL 513

1/2" EXPANSION JOINT

OPTIONAL SAFETY NOSING (TYP.) GRAY, 4"
WIDE, LENGTH VARIES

LIGHT BROOM FINISH ALONG
TREAD

1.7% 4" COMPACTED RC-6

NOTES:

1.  CONCRETE MIX: SHA MIX NO.3
2.  LIGHT BROOM FINISH PERPENDICULAR TO DIRECTION OF TRAVEL

16"

6"

1'-0"

1'
-3

"

2"
 (M

IN
)

C
LE

A
R

A
N

C
E

(T
YP

)

4" M
IN.

SCALE: 1" = 1'-0"

27
" 

M
A

X

16" MIN

34
"-

38
"

60" O.C. MAX

12" MIN

27
" 

M
A

X

11
"

CORE DRILL OR SLEEVE

NON-SHRINK GROUT (TYP) 38" (MAX) GAP

NOTES:

1. SLOPE STAIR TREADS @ 1/4" IN 16" TO PROVIDE POSITIVE DRAINAGE.
2. ALL PIPE JOINTS TO BE WELDED AND GROUND SMOOTH.
3. GRIPPING SURFACE MUST BE CONTINUOUS ALONG THE HANDRAIL LENGTH AND SHALL NOT BE OBSTRUCTED.
4. HANDRAILS SHALL BE PROVIDED ON BOTH SIDES OF STAIRS
5. PROVIDE SHOP DRAWING FOR REVIEW BY M-NCPPC CONSTRUCTION MANAGER.
6. FINISH: POWDER COAT. COLOR: BLACK (UNLESS OTHERWISE NOTED).
7. CONCRETE SLEEVES MAY BE USED IN LIEU OF CORE DRILLING.

4"

EQ EQ

EQ EQ

4" COMPACTED RC-6

4" RADIUS

SEE CONCRETE
PAVEMENT DETAIL 513

HANDRAILS ARE
PARALLEL TO STAIRS

2" MAX. O.D. ROUND POWDER COATED
SCHEDULE 40 STEEL PIPE RAILING (TYP.)

COLOR: BLACK

HORIZONTAL
EXTENSION

3'
-0

"

CL BLK METAL CAP
PT S. YELLOW PINE, 4X4 WOOD
POST, TYP.

5" SLAB ON GRADE.
REFER TO DETAIL
5/C-003 CONCRETE
PAVEMENT

8"

SIMPSON ADJUSTABLE
U-SHAPED POST BASE WITH
1" OFFSET,
MODEL #ABU44Z, 1/2" DIA
BOLTS EA SIDE & 5/8" DIA
ANCHOR BOLT INTO
CONCRETE

8"

1'
-0

"
M

IN

8"
CL

8"

1'
-0

"
M

IN

MIN MIN

CL

1X6 S. YELLOW
PINE, HORIZ BD,
TYP.
1X4 S. YELLOW
PINE, HORIZ BD,
TWO LOCATIONS

BTM BD,
1" ABV SLAB

FIN GRADE,
1/2" BLW SLAB

1" GAP BET BDS, TYP

2 1/2"

4'
-9

"

1X4 S. YELLOW
PINE, HORIZ BD,
TWO LOCATIONS

CLMIN MIN

CL

ATTACH BDS W/ DECK
OR STEEL SCREWS,
TYP.

CL

FIN GRADE,
1/2" BLW SLAB

BDS TO ABUT FLUSH AT
CORNERS. SEE SECTION
FOR TYP. BD SPACING

CL

ATTACH BDS W/ DECK
OR STEEL SCREWS,
TYP.

CL

FIN GRADE,
1/2" BLW SLAB

BDS TO ABUT FLUSH AT
CORNERS. SEE SECTION
FOR TYP. BD SPACING
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LEGEND- OVERALL FLOOR PLANS

EXISTING PARTITION TO REMAIN

PARTITION

TEMPORARY PARTITION

BUILDING ELEMENTS

X-33
AE1.U1e

_____________________
X-33

AE1.U1e
_____________________

BUILDING SECTIONS

DETAIL NUMBER

SHEET NUMBER

______________________
X-12

AE1.U1e

BUILDING ELEVATIONS

DETAIL NUMBER

SHEET NUMBER

GENERAL NOTES- FLOOR PLANS

1. DIMENSIONS TO FACE OF PARTITIONS ARE TO FACE OF SUBSTRATE LAYER AS SHOWN IN 
PARTITION TYPES ON A0.11. FINISHES DEPICTED IN FINISH PLANS AND ELEVATIONS ARE 
NOT SHOWN ON OVERALL FLOOR PLANS. REFER TO ENLARGED PLANS, ELEVATIONS, AND 
DETAILS.

2. REFER TO PARTIAL PLANS FOR MORE INFORMATION. OVERALL PLANS ARE INTENDED TO 
PROVIDE CONTEXT FOR PARTIAL PLANS.

3. WHERE WALLS ARE DEMOLISHED, REPAIR FLOOR AND CEILING TO MATCH EXISTING 
ADJACENT IN PROFILE, SIZE, AND COLOR. 

LEGEND- DEMOLITION PLANS

EXISTING PARTITION TO REMAIN

BUILDING ELEMENTS

EXISTING DOOR TO REMAIN

EXISTING SLAB TO BE REMOVED

EXISTING DOOR TO BE REMOVED

EXISTING PARTITION TO REMOVED

EXISTING SLAB TO REMAIN

LEGEND- PARTIAL FLOOR PLANS

EXISTING PARTITION TO REMAIN

PARTITION

TEMPORARY PARTITION

BUILDING ELEMENTS

M
a

a6 1
1

A

PARTITION TAG: REFER TO A0.11 AND 
A0.12 FOR MORE INFORMATION

10
1a

DOOR TAG (SHOWS DOOR NUMBER): 
REFER TO DOOR SCHEDULE

SLAB

EXISTING SLAB TO REMAIN

GENERAL NOTES- DEMO PLANS

1. DIMENSIONS TO FACE OF PARTITIONS ARE TO FACE OF SUBSTRATE LAYER AS SHOWN IN 
PARTITION TYPES ON A0.11. FINISHES DEPICTED IN FINISH PLANS AND ELEVATIONS ARE 
NOT SHOWN ON OVERALL FLOOR PLANS. REFER TO ENLARGED PLANS, ELEVATIONS, AND 
DETAILS.

2. REFER TO PARTIAL PLANS FOR MORE INFORMATION. OVERALL PLANS ARE INTENDED TO 
PROVIDE CONTEXT FOR PARTIAL PLANS.

GENERAL NOTES- PARTIAL PLANS

1. DIMENSIONS TO FACE OF PARTITIONS ARE TO FACE OF SUBSTRATE LAYER AS SHOWN 
IN PARTITION TYPES ON A0.11. FINISHES DEPICTED IN FINISH PLANS AND ELEVATIONS 
ARE NOT SHOWN ON PARTIAL FLOOR PLANS. REFER TO ENLARGED PLANS, ELEVATIONS, 
AND DETAILS.

2. 

HISTORICAL NOTES

1. AN ARCHEOLOGICAL MONITOR WILL BE REQUIRED TO BE ON-SITE DURING ANY GROUND 
DISTURBING ACTIVITY OR WORK IN ARCHEOLOGICALLY SENSITIVE AREAS, INCLUDING 
REMOVAL OF LARGE PLANTS, GRADING, ETC.  IF ARTIFACTS SURFACE, WORK WILL BE 
HALTED WHILE THE MONITOR ASSESSES THE SITUATION.

2. PRIOR TO REMOVAL OF ANY HISTORICAL BUILDING FEATURE OR MATERIAL FOR THE 
PURPOSE OF SALVAGE OR DEMOLITION, THE CONTRACTOR SHALL PROVIDE A MINIMUM 
OF 72-HOURS WRITTEN ADVANCE NOTICE TO THE M-NCPPC.

3. IF THE CONTRACTOR PROPOSES CHANGES TO HISTORIC FEATURES OR MATERIALS THAT 
RESULT IN DEVIATION FROM THESE APPROVED PLANS, THE CONTRACTOR SHALL NOTIFY 
THE M-NCPPC IN ADVANCE.  THE PROPOSED CHANGE MAY REQUIRE APPROVAL OF THE 
HISTORIC AUTHORITIES HAVING JURISDICTION BEFORE ANY CHANGE IS ALLOWED TO 
PROCEED.

4. WHERE DRAWINGS INDICATE “REPAIR” OR “REPLACE”, UNLESS NOTED OTHERWISE DO SO 
WITH IN-KIND MATERIALS THAT MATCHES THE EXISTING CONDITION WITH RESPECT TO 
MATERIAL TYPE, THICKNESS, FINISH AND/OR TEXTURE.

5. THE M-NCPPC SHALL BE THE JUDGE OF THE RELATIVE HISTORIC SIGNIFICANCE OF ANY 
FEATURE.  NO ELEMENT SHALL BE ALTERED, REMOVED, REUSED OR TAKEN FROM THE 
PREMISES WITHOUT PRIOR APPROVAL OF THE M-NCPPC

DEFINITIONS

DISASSEMBLE: CAREFULLY TAKE APART MATERIALS (OR COMPONENTS) THAT ARE
TO BE SALVAGED AND STORED.

REMOVE: TAKE AWAY MATERIALS THAT ARE NOT TO BE SALVAGED, AND DISPOSE OF
THEM IN A PROPER AND LEGAL MANNER.

REFINISH: MAKE SURFACE REPAIRS AND APPLY A NEW PERMANENT FINISH.

REFURBISH: REPAIR SURFACE AND FUNCTIONALITY OF ITEM TO ASSURE PERMANENT
INTEGRITY, OPERATION AND FINISH APPEARANCE.

REPLACE: REMOVE MATERIAL OR ITEM AND DISPOSE OF IN A PROPER AND LEGAL
MANNER. MANUFACTURER REPLACEMENT THAT MATCHES THE EXISTING IN KIND.

REPAIR: FIX OR MEND EXISTING TO ASSURE PERMANENT INTEGRITY, OPERATION,
AND FINISH APPEARANCE.

RESTORE: REMOVE FINISHES AS NECESSARY, AS WELL AS MATERIAL DAMAGE, IF ANY.
MAKE REPAIRS TO BASE MATERIALS AND REFINISH MATERIAL.

SALVAGE: RETAIN MATERIAL OR ITEM FOR REPAIR AND REINSTALLATION IN PLACE.

TME: TO MATCH EXISTING IN LIKE/KIND MATERIAL, FINISH AND COLOR.

GENERAL NOTES- RCP'S

1. LIGHT FIXTURES, AIR TERMINALS, GRILLES, ELECTRICAL FIXTURES, OUTLETS, DATA 
RECEPTACLES, AUDIO/VIDEO CONNECTIONS AND MEDICAL GAS FIXTURES SHOWN ARE 
FOR ARCHITECTURAL COORDINATION AND DIMENSIONAL CONTROL ONLY. REF: 
MECHANICAL, ELECTRICAL, AND PLUMBING DRAWINGS AND SPECIFICATIONS. 

2. NOT ALL FIXTURES MAY BE SHOWN ON ARCHTECTURAL ELEVATIONS

3. EXISTING LIGHT FIXTURES TO REMAIN UNLESS NOTED OTHERWISE. 

LEGEND- RCP'S

EXISTING PARTITION TO REMAIN

PARTITION

TEMPORARY PARTITION

BUILDING ELEMENTS

GB, PLASTER, OR 
STUCCO CEILING- REF: 
CEILING TAGS

24"x24" ACOUSTIC TILE 
CEILING SYSTEM- REF: 
CEILING TAGS AND 
SPECIFICATIONS

24"x48" ACOUSTIC TILE 
CEILING SYSTEM- REF: 
CEILING TAGS AND 
SPECIFICATIONS

RETURN AIR GRILLE (DIAGONAL HATCH-
SYMBOL SHAPES WILL VARY)

SUPPLY AIR GRILLE (CROSSHATCH-
SYMBOL SHAPES WILL VARY)

LIGHT FIXTURE (SHADED- SYMBOL 
SHAPES WILL VARY)

CEILING TYPE

HEIGHT ABOVE LEVEL 
(NOT FINISH FLOOR)

MATERIAL FINISH

HEIGHT ABOVE LEVEL 
(NOT FINISH FLOOR)

EMERGENCY LIGHT FIXTURE (SHADED-
SYMBOL SHAPES WILL VARY)

EXIT SIGN: TWO FILLED QUADRANTS 
INDICATE TWO SIDED SIGN (HATCHED 
AREAS INDICATE DIRECTIONS SIGN IS 
VISIBLE FROM)

DOOR (SWING SHOWN FOR 
FIXTURE COORDINATION)

10'-0"GB21

10'-0"

PT1

GENERAL NOTES- EXTERIOR 
ELEVATIONS

1. ONCE REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT ALL EXTERIOR WINDOWS WITH 
TWO (2) FINISH COATS. PAINTED WINDOWS TO INCLUDE WINDOWS THAT WERE NOT 
REPAIRED. 

LEGEND- EXTERIOR ELEVATIONS

BIOLOGICAL GROWTH - SEE NOTE 3 

REPOINTING - SEE NOTE 1

BIOLOGICAL GROWTH & REPOINTING - SEE NOTE 1 AND 3
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THIS SCOPE IS WITHIN AN EXISTING BUILDING WITH LIMITED WORK AREAS INCLUDING THE 
BASEMENT, FIRST, SECOND, AND THIRD FLOORS. WORK INCLUDES A NEW ACCESSIBLE RESTROOM, 
UPDATED FINISHES, INSTALLATION OF VENILATION AIR AND COOLING SYSTEMS, AND THE 
RECONFIGURATION OF SECOND FLOOR OFFICES.. A NEW EXTERIOR RAMP OR LIFT WILL BE 
INSTALLED FOR ADA ACCESSIBILITY. NO EXITS OR EXIT ACCESS WILL BE MODIFIED. 

PROJECT SCOPE DESCRIPTION:

BUILDING INFORMATION:

A) OCCUPANCY AND CONSTRUCTION TYPE: 

CONSTRUCTION TYPE: IIB & IIIB
OCCUPANCY TYPE: BUSINESS (B)

ACTUAL BUILDING HEIGHT: EXISTING
ALLOWED BUILDING HEIGHT: 55 FEET

CLASSIFICATION OF WORK (IEBC CH. 5):  ALTERATION LEVEL 2

ACTUAL STORIES ABOVE GRADE: 3 
ALLOWABLE STORIES ABOVE GRADE (IBC TABLE 504.4): 3

B) FIRE RESISTANCE RATING REQUIREMENTS

IBC TABLE 601

PRIMARY STRUCTURAL FRAME: 0 HR 
BEARING WALLS - EXTERIOR: 2 HR 
BEARING WALLS - INTERIOR: 1 HR 
NON BEARING WALLS AND PARTITIONS - EXTERIOR: 0 HR 
NON BEARING WALLS AND PARTITIONS - INTERIOR: 0 HR 
FLOOR CONSTRUCTION:  0 HR  
ROOF CONSTRUCTION 0 HR 

NOTE: WORK SCOPE WILL NOT INCLUDE CHANGES TO EXISTING FIRE RATINGS OR EXISTING RATED 
ASSEMBLIES. 

C) MEANS OF EGRESS ANALYSIS 

OCCUPANT LOAD CALCULATION (IBC 1004): 
BUSINESS OCCUPANCY: 150 GROSS PER OCCUPANT
STORAGE: 300 GROSS PER OCCUPANT
ASSEMBLY (TABLES AND CHAIRS): 15 NET PER OCCUPANT 
MECHANICAL EQUIPMENT ROOM: 300 GROSS 

NUMBER OF EXITS REQUIRED (IBC 1006): 2 
NUMER OF EXITS PROVIDED: 4

MAXIMUM COMMON PATH OF EGRESS TRAVEL (IBC TABLE 1006.2.1): 75 FEET
MAXIMUM COMMON PATH OF EGRESS TRAVEL PROVIDED: 45 FEET 3 INCHES  

MAXIMUM EXIT ACCESS TRAVEL DISTANCE (IBC TABLE 1017.2): 200 FEET
MAXIMUM EXIT ACCESS TRAVEL DISTANCE PROVIDED: 129 FEET 7 INCHES 

CORRIDOR FIRE RESISTANCE RATING REQUIRED (IBC TABLE 1020.1): 0 HR

MINIMUM CORRIDOR WIDTH REQUIRED (IBC TABLE 1020.2): 44 INCHES
MINIMUM CORRIDOR WIDTH PROVIDED: 51 INCHES

MAXIMUM DEAD END CORRIDOR LENGTH (IBC 1020.5): 20 FT 
MAXIMUM DEAD END CORRIDOR PROVIDED: 

D) FIRE PROTECTION SYSTEMS 
AUTOMATIC SPRINKLER SYSTEM (IBC SECTION 903): NOT REQUIRED
FIRE ALARM SYSTEM: NOT REQUIRED
AUTOMATIC FIRE DETECTION (SMOKE DETECTION): NOT REQUIRED 

E) AREA TABULATION
BUILDING AREA
BASEMENT: 2,440 SF 
FIRST FLOOR: 2,440 SF 
SECOND FLOOR: 2,440 SF
THIRD FLOOR: 1,152 SF 

TOTAL BUILDING AREA: 8,472 SF 

WORK SCOPE
BASEMENT: 
FIRST FLOOR: 
SECOND FLOOR: 
THIRD FLOOR: 

TOTAL BUILDING AREA: 

LIFE SAFETY CODE: 2015 NFPA Life Safety Code 

BUILDING CODE: 2018 International Building Code 
2018  International Building Code ER 31-19 
Chapter 8 County Building Code
2018 International Existing Building Code
2015 International Building Code Amendments 
Chapter 35 of IBC-2018 Referenced Standards  

PLUMBING & FUEL CODE: 2021 WSSC Water Plumbing and Fuel Gas Code 

MECHANICAL CODE: 2018 International Mechanical Code (IMC) 
Montgomery County Code Chapter 8 (Mechanical) 

ELECTRICAL CODE: 2018 International Energy Conservation Code (IECC) 
Montgomery County Code Chapter 17 (Electrical) 
NFPA 70 (National Electric Code)   

FIRE CODE: 2015 NFPA Fire Code 

ENERGY CODE: 2018 International Green Construction Code Published
2015 International Green Construction Code 

ACCESSIBILITY CODE: MARYLAND ACCESSIBILITY CODE 

APPLICABLE CODES:

MONTGOMERY COUNTY, MDJURISDICTION:

ABBREVIATIONS
THESE ABBREVIATIONS ARE BASED ON STANDARD ABBREVIATIONS THAT ARE USED IN CONSTRUCTION. HOWEVER, ALL ABBREVIATIONS MUST BE REVIEWED IN CONTEXT 
AND FINAL INTERPRETATION IS BY THE ARCHITECT. NOT ALL ABBREVIATIONS THAT ARE LISTED ARE USED IN THE ATTACHED DOCUMENTS.
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A1
ABBREVIATIONS

" INCHES

# POUND OR NUMBER

& AND

' FOOT (FEET)

(E) EXISTING

356

360

< ANGLE

@ AT

CL CENTERLINE

A/C AIR CONDITIONING

AAD ATTIC ACCESS DOOR

AAP ATTIC ACCESS PANEL

AB ANCHOR BOLT

ABV ABOVE

ACOUS ACOUSTICAL

ACT ACOUSTICAL CEILING TILE

AD AREA DRAIN, ACOUSTIC DIMENSIONS

ADA AMERICANS WITH DISABILITIES ACT

ADD ADDENDUM, ADDITION

ADJ ADJUSTABLE, ADJUSTMENT

AFF ABOVE FINISHED FLOOR

AGGR AGGREGATE

ALT ALTERNATE

ALUM ALUMINUM

AMSMV ADHERED MANUFACTURED STONE MASONRY VENEER

AOR AREA OF REFUGE

AP ACCESS PANEL

APPROX APPROXIMATE

APT APARTMENT

ARCH ARCHITECT, ARCHITECTURAL

ASB ASBESTOS

ASPH ASPHALT

BATH BATHROOM

BD BOARD

BEL BELOW

BITUM BITUMINOUS

BLDG BUILDING

BLK BLOCK

BLKG BLOCKING

BM BEAM

BM BENCHMARK

BOF BOTTOM OF FOOTING

BOH BACK OF HOUSE

BOP BOTTOM OF PLATE

BOT BOTTOM

BOW BOTTOM OF WALL

BPL BEARING PLATE

BR BEDROOM

BRG BEARING

BRK BRICK

BSMT BASEMENT

BUR BUILT-UP ROOFING

CAB CABINET

CB CATCH BASIN

CEM CEMENT

CER CERAMIC

CF CUBIC FOOT

CFM CUBIC FEET PER MINUTE

CG CORNER GUARD

CH COAT HOOK

CI CAST IRON

CJ CONTROL JOINT

CL CENTERLINE, CLEARANCE

CLG CEILING

CLKG CAULKING

CLOS CLOSET

CLR CLEAR(ANCE)

CMT CERAMIC MOSAIC TILE

CMU CONCRETE MASONRY UNIT

CNTR COUNTER

CO CASED OPENING, CLEAN OUT

COL COLUMN

CONC CONCRETE

CONN CONNECTION

CONST CONSTRUCTION

CONT CONTINUOUS

CORR CORRIDOR,  CORRUGATED

CPT CARPET

CR CHAIR RAIL

CRS COLD ROLLED STEEL

CSMT CASEMENT

CT CERAMIC TILE

CTR CENTER, COUNTER

CTSK COUNTERSUNK

CW CURTAIN WALL

CY CUBIC YARD

D DRYER, DISPOSAL

DB DECIBEL

DBL DOUBLE

DEMO DEMOLISH

DEPT DEPARTMENT

DET, DTL DETAIL

DF DRINKING FOUNTAIN

DH DOUBLE HUNG

DIA DIAMETER

DIAG DIAGONAL

DIFF DIFFUSER

DIM DIMENSION

DISP DISPENSER

DIV DIVISION

DL DEAD LOAD

DN DOWN

DO DOOR OPENING

DR DOOR

DS DOWNSPOUT

DSP DRY STANDPIPE

DW DISHWASHER

DWG DRAWING

DWR DRAWER

E EAST

EA EACH

EF EXHAUST FAN

EHW ENGINEERED HARDWOOD

EIFS EXTERIOR INSULATED FINISHING SYSTEM

EJ EXPANSION JOINT

EL ELEVATION

ELEC ELECTRICAL

ELEV ELEVATOR

EMER EMERGENCY

ENCL ENCLOSURE

ENG ENGINEER

ENT ENTRANCE

EOC EDGE OF CARPET

EOS EDGE OF SLAB

EP ELECTRICAL PANELBOARD

EQ EQUAL

EQUIP EQUIPMENT

EWC ELECTRIC WATER COOLER

EXH EXHAUST

EXIST EXISTING

EXP EXPANSION, EXPOSED

EXT EXTERIOR

F FARENHEIT

FA FIRE ALARM

FACP FIRE ALARM CONTROL PANEL

FAS FASTEN

FB FLAT BAR

FCB FIBER-CEMENT BOARD

FD FLOOR DRAIN

FDN FOUNDATION

FE FIRE EXTINGUISHER

FEC FIRE EXTINGUISHER CABINET

FF FINISHED FLOOR

FF&E FURNITURE, FIXTURES & EQUIPMENT

FFS FACE OF FINISHED SURFACE

FGL FIBERGLASS

FHC FIRE HOSE CABINET

FIN FINISH(ED)

FIXT FIXTURE

FJ FLOOR JOIST

FLASH FLASHING

FLR FLOOR

FLUOR FLUORESCENT

FOB FACE OF BRICK

FOC FACE OF CONCRETE

FOF FACE OF FINISH

FOH FRONT OF HOUSE

FOS FACE OF STUD

FP FIREPLACE

FPRF FIREPROOF

FR FIRE RATED

FRIG REFRIGERATOR

FRMG FRAMING

FRT FIRE RETARDANT TREATED

FS FULL SIZE

FT FOOT OR FEET

FTG FOOTING

FURN FURNISH(ING), FURNITURE

FURR FURRING

FUT FUTURE

FWC FABRIC WALL COVERING

GA GAUGE

GALV GALVANIZED

GB GRAB BAR

GC GENERAL CONTRACTOR

GDR GUARD RAIL

GFCI GROUND FAULT CIRCUIT INTERRUPT

GFI GROUND FAULT INTERRUPT

GFRC GLASS FIBER REINFORCED CONCRETE

GI GALVANIZED IRON

GL GLASS, GLAZED, GLAZING

GND GROUND

GOVT GOVERNMENT

GR GRADE

GWB GYPSUM WALLBOARD

GYP BD GYPSUM BOARD

H HIGH

HB HOSE BIB

HC HANDICAP, HOLLOW CORE

HCW HOLLOW WOOD CORE

HD HEAVY DUTY

HDR HEADER

HDW HARDWARE

HM HOLLOW METAL

HO HOLD OPEN

HORIZ HORIZONTAL

HR HOUR, HANDRAIL

HT HEIGHT

HTG HEATING

HVAC HEATING, VENTILATION AND AIR CONDITIONING

HW HOT WATER

HWD HARDWOOD

HWH HOT WATER HEATER

IBC INTERNATIONAL BUILDING CODE

ID INSIDE DIAMETER

IN INCH

INCL INCLUDE, INCLUDING

IND INDUSTRIAL

INFO INFORMATION

INSUL INSULATION, INSULATE

INT INTERIOR, INTERNAL

INV INVERT

J JOIST

JAN JANITOR

JCT JUNCTION

JST JOIST

JT JOINT

KDN KNOCKDOWN

KIT KITCHEN

KO KNOCKOUT

KP KICK PLATE

L LENGTH, LONG

LA LANDSCAPE ARCHITECT

LAB LABORATORY

LAD LADDER

LAM LAMINATE(D)

LAV LAVATORY

LBL LABEL

LBR LUMBER

LD LINEAR DIFFUSER

LF LINEAR FOOT

LH LEFT HAND

LIN LINEAR, LINEN

LKR LOCKER

LL LIVE LOAD

LNDG LANDING

LNT LINTEL

LOC LOCATION

LR LIVING ROOM

LT LIGHT

LTWT LIGHTWEIGHT

LUM LUMINOUS

LV LOW VOLTAGE

LVR LOUVER

LVT LUXURY VINYL TILE

M METER

MACH MACHINE

MAINT MAINTENANCE

MAN MANUAL

MAS MASONRY

MAT MATERIAL

MAX MAXIMUM

MB MARKER BOARD

MC MEDICINE CABINET

MDF MEDIUM DENISTY FIBER BOARD

MDO MEDIUM DENSITY OVERLAY

MECH MECHANICAL

MEMB MEMBRANE

MEZZ MEZZANINE

MFD MANUFACTURED

MFR MANUFACTURER

MH MANHOLE

MIN MINIMUM

MIR MIRROR

MISC MISCELLANEOUS

MLD MOLDING

MM MILLIMETER

MO MASONRY OPENING

MOD MODULAR

MOV MOVABLE

MR MOISTURE RESISTANT

MRT MOISTURE RESISTANCE TREATED

MTD MOUNTED

MTL METAL

MULL MULLION

MULT MULTIPLE

MWK MILLWORK

N NORTH

N/A NOT APPLICABLE

NAT NATURAL

NEC NATIONAL ELECTRIC CODE

NEO NEOPRENE

NIC NOT IN CONTRACT

NO or # NUMBER

NOM NOMINAL

NR NOISE REDUCTION

NRC NOISE REDUCTION COEFFICIENT

NS NON-SLIP

NTS NOT TO SCALE

O/A OVERALL

O/H OVERHEAD

O/O OUT TO OUT

OBS OBSCURE

OC ON CENTER

OD OUTSIDE DIAMETER

OF/CI OWNER FURNISHED/ CONTRACTOR INSTALLED

OF/OI OWNER FURNISHED/ OWNER INSTALLED

OFF OFFICE

OH OPPOSITE HAND

OPNG OPENING

OPP OPPOSITE

OSB ORIENTED STRAND BOARD

PAN PANTRY

PAR PARALLEL

PAV PAVEMENT

PB PARTICLE BOARD

PCF POUNDS PER CUBIC FOOT

PED PEDESTAL, PEDESTRIAN

PERF PERFORATE(D)

PERIM PERIMETER

PERP PERPENDICULAR

PKG PARKING

PL PLATE

PLAM PLASTIC LAMINATE

PLAS PLASTER

PLBG PLUMBING

PLF POUNDS PER LINEAR FOOT

PLYWD PLYWOOD

PNL PANEL

PR PAIR

PRCST PRE-CAST

PREFAB PREFABRICATED

PREFIN PREFINISHED

PREP PREPARATION

PROD PRODUCTION

PROJ PROJECT(OR), PROJECTION

PS PROJECTION SCREEN

PSF POUNDS PER SQUARE FOOT

PSI POUNDS PER SQUARE INCH

PT PRESSURE TREATED

PTD PAINTED, PAPER TOWEL DISPENSER

PTD/R COMBO. PAPER TOWEL DISPENSER & RECEPTACLE

PTN PARTITION

PTR PAPER TOWEL RECEPTACLE

PVC POLYVINYL CHLORIDE

PWR POWER

QT QUARRY TILE

QTR QUARTER

QTY QUANTITY

QUAD QUADRANT

R RISER, RISE

RA RETURN AIR

RAD RADIUS

RB RUBBER BASE

RCP REFLECTED CEILING PLAN

RD ROOF DRAIN

REBAR REINFORCING BAR

REC RECESSED

RECPT RECEPTION, RECEPTACLE

REF. REFRIGERATOR

REF: REFER TO, REFERENCE

REINF REINFORCED

REPRO REPRODUCE, REPRODUCTION

REQD REQUIRED

RESIL RESILIENT

RET RETURN

REV REVISE, REVISION

RGTR REGISTER

RH RIGHT HAND

RM ROOM

RO ROUGH OPENING

ROW RIGHT OF WAY

RS ROD & SHELF

RT RIGHT

RWD REDWOOD

RWL RAIN WATER LEADER

S SOUTH

S/S STAINLESS STEEL

SAFB SOUND ATTENUATING FIRE BLANKET

SAM SELF-ADHERED MEMBRANE

SAN SANITARY

SC SOLID CORE

SCD SEAT COVER DISPENSER

SCHED SCHEDULE(D)

SD SMOKE DETECTOR

SECT SECTION, SECTOR

SEP SEPARATE, SEPARATION

SF SQUARE FOOT (FEET), STOREFRONT

SGD SLIDING GLASS DOOR

SGL SINGLE

SH SHELF, SINGLE HUNG

SHLVG SHELVING

SHT SHEET

SHWR SHOWER

SIM SIMILAR

SND SANITARY NAPKIN DISPENSER

SNR SANITARY NAPKIN RECEPTACLE

SPEC SPECIFICATION

SQ SQUARE

SR SHOWER ROD

SSK SERVICE SINK

SST STAINLESS STEEL

ST STUCCO

STA STATION

STC SOUND TRANSMISSION COEFFICIENT

STD STANDARD

STK OPEN STACKED SHELVING

STL STEEL

STOR STORAGE

STRUCT STRUCTURAL

SURF SURFACE

SUSP SUSPEND(ED)

SV SHEET VINYL

SVC SERVICE

SW SHEAR WALL

SYM SYMETRICAL

SYS SYSTEM

1/8" = 1'-0"
GC0.00

A4
SYMBOLS LEGEND

T TREAD(S)

T&B TOP & BOTTOM

T&G TONGUE & GROOVE

TB TOWEL BAR, TACK BOARD, THROUGH BOLT

TC TOP OF CURB

TEL TELEPHONE

TEMP TEMPERED, TEMPERATURE

TER TERRACE, TERRAZZO

THK THICK

TLT TOILET

TOC TOP OF CONCRETE

TOP TOP OF PLATE

TOW TOP OF WALL

TP TOP OF PAVEMENT

TPH TOILET PAPER HOLDER

TRTD TREATED

TS TUBULAR STEEL

TV TELEVISION

TYP TYPICAL

UC UNDER COUNTER

UL UNDERWRITERS LABORATORIES, INC.

UNF UNFINISHED

UNO UNLESS NOTED OTHERWISE

UR URINAL

UTIL UTILITY

VAR VARIES, VARIABLE, VARIOUS

VCT VINYL COMPOSITION TILE

VERT VERTICAL

VEST VESTIBULE

VIF VERIFY IN FIELD

VOL VOLUME

VP VINYL PLANK

VWC VINYL WALL COVERING

W WEST, WIDE, WIDTH, WASHER

W/ WITH

W/D WASHER / DRYER

W/O WITHOUT

WC WATER CLOSET

WD WOOD

WDW WINDOW

WF WIDE FLANGE

WGL WIRED GLASS

WH WATER HEATER

WI WROUGHT IRON

WIC WALK IN CLOSET

WP WATERPROOF(ING)

WR WATER RESISTANT, WASTE RECEPTACLE

WRB WEATHER-RESISTANT BARRIER

WS WEAHTERSTRIPPING

WSCT WAINSCOT

WT WEIGHT

YD YARD

MICHAEL
GRAVES



LEGEND- CODE COMP PLANS

EXISTING PARTITION TO REMAIN

SMOKE BARRIER

TEMPORARY PARTITION

BUILDING ELEMENTS

1 HR FIRE BARRIER

1 HR FIRE / SMOKE BARRIER

2 HR FIRE BARRIER

2 HR FIRE / SMOKE BARRIER

3 HR FIRE BARRIER

3 HR FIRE / SMOKE BARRIER

4 HR FIRE BARRIER

4 HR FIRE / SMOKE BARRIER

19'-7"Cx

19'-7"Ex

19'-7"

DISTANCE- COMMON PATH OF TRAVEL

DISTANCE- EGRESS PATH

DISTANCE- BETWEEN FIRE EXTINGUISHERS

PATH DISTANCE

PATH NUMBER

PATH

180

45
32

100a
45

100a

FIRE RATED DOOR

OCCUPANTS SERVED (EGRESS)
OCCUPANTS REQUIRED (EGRESS)

FIRE RATING OF DOOR

DOOR NUMBER

EXIT SIGN: AT EXIT (ONE SIDED)

EXIT SIGN: EXIT DIRECTION (ONE SIDED)

EXIT SIGN: MULTIPLE EXIT DIRECTION (ONE 
SIDED)

EXIT SIGN: TWO FILLED QUADRANTS INDICATE 
TWO SIDED SIGN (HATCHED AREAS INDICATE 
DIRECTIONS SIGN IS VISIBLE FROM)

FEC11

FEC12
FIRE EXTINGUISHERS

FEC13

FE01

GENERAL NOTES- CODE  PLANS

1. FIRE RESISTANCE RATINGS SHOWN ARE MINIMUM RATINGS REQUIRED. REFER TO 
PARTITION TYPES ON A0.11, AND SPECIFICATIONS, FOR MORE INFORMATION

2. FIRE RESISTANCE RATINGS IN PARTITIONS ARE SHOWN WHERE PARTITIONS ARE NOT CUT 
BY DOORS, WINDOWS, STOREFRONTS, OR OTHER OBJECTS. RATED PARTITION MAY EXIST 
ABOVE OBJECTS. 
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D6
LEGEND- CODE PLAN

LIFE SAFETY-OCCUPANCY- BUILDING

NUMBER NAME AREA AREA PER OCCUPANT OCCUPANTS
CURRENT

REV

002 STORAGE 149.84 SF 300.00 SF 1

004 MECHANICAL ROOM 314.70 SF 300.00 SF 2

005 STORAGE 342.33 SF 300.00 SF 2

006 STORAGE 27.66 SF 300.00 SF 1

007 STORAGE 233.22 SF 300.00 SF 1

008 STORAGE 233.22 SF 300.00 SF 1

009 STORAGE 312.82 SF 300.00 SF 2

010 STORAGE 398.68 SF 300.00 SF 2

2012.48 SF 12

104 CONFERENCE ROOM 340.68 SF 15.00 SF 23

105 ADMINISTRATION ROOM 347.53 SF 150.00 SF 3

107 ACCESSIBLE RESTROOM 60.12 SF 150.00 SF 1

108 CATALOGING ROOM 384.34 SF 150.00 SF 3

109 STAFF BREAK ROOM 340.74 SF 150.00 SF 3

110 WET PROCESSING ROOM 373.50 SF 150.00 SF 3

112A SOUTH PORCH 496.16 SF 7.00 SF 71

112B SOUTH PORCH 208.79 SF 7.00 SF 30

2551.85 SF 137

204 NORTH OFFICE 342.80 SF 150.00 SF 3

205 SOUTH OFFICE 254.51 SF 150.00 SF 2

207 STORAGE ROOM 57.46 SF 300.00 SF 1

208 WEST OFFICE 394.80 SF 150.00 SF 3

208A MECHANICAL CLOSET 18.00 SF 300.00 SF 1

209 OFFICE 194.94 SF 150.00 SF 2

212 OFFICE 112.47 SF 150.00 SF 1

213 OFFICE 161.73 SF 150.00 SF 2

1536.71 SF 15

304 STORAGE - FURNITURE 360.89 SF 300.00 SF 2

305 STORAGE - EDUCATION MATERIALS 371.73 SF 300.00 SF 2

732.63 SF 4

6833.66 SF 168

PLUMBING FIXTURES REQUIRED

NUMBER NAME PLUMBING OCCUPANCY KEY AREA PER OCCUPANT OCCUPANTS

WATER CLOSETS LAVS

BATHING DRINKING CURRENT REVMALE FEMALE MALE FEMALE

LEVEL U1

002 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

004 MECHANICAL ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

005 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

006 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

007 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

008 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

009 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

010 STORAGE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

LEVEL 01

104 CONFERENCE ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 15.00 SF 23 0.366905 0.366905 0.280655 0.280655 0.23

105 ADMINISTRATION ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 3 0.047857 0.047857 0.036607 0.036607 0.03

107 ACCESSIBLE RESTROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

108 CATALOGING ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 3 0.047857 0.047857 0.036607 0.036607 0.03

109 STAFF BREAK ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 3 0.047857 0.047857 0.036607 0.036607 0.03

110 WET PROCESSING ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 3 0.047857 0.047857 0.036607 0.036607 0.03

112A SOUTH PORCH (none) 7.00 SF 71

112B SOUTH PORCH (none) 7.00 SF 30

LEVEL 02

204 NORTH OFFICE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 3 0.047857 0.047857 0.036607 0.036607 0.03

205 SOUTH OFFICE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

207 STORAGE ROOM (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

208 WEST OFFICE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 3 0.047857 0.047857 0.036607 0.036607 0.03

208A MECHANICAL CLOSET (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

209 OFFICE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

212 OFFICE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 1 0.015952 0.015952 0.012202 0.012202 0.01

213 OFFICE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 150.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

LEVEL 03

304 STORAGE - FURNITURE (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

305 STORAGE - EDUCATION MATERIALS (IBC 2018) B: BUSINESSES, PROFESSIONAL SERVICES, MERCHANDISING, OFFICE BUILDINGS, LIGHT INDUSTRIAL 300.00 SF 2 0.031905 0.031905 0.024405 0.024405 0.02

168 1.06881 1.06881 0.81756 0.81756 0 0.67

PLUMBING FIXTURES PROVIDED
LEVEL SERVED SEX SERVED TAG DESCRIPTION COUNT CURRENT REV

LEVEL U1 M/F TOILET, TANK STYLE 1

1

LEVEL 01 M/F TOILET, TANK STYLE 1

1

LEVEL 02 M/F LAVATORY, WALL MOUNTED 3

LEVEL 02 M/F BATHTUB 2

LEVEL 02 M/F BATHTUB 1

LEVEL 02 M/F TOILET, TANK STYLE 3

9

LEVEL 03 M/F LAVATORY, WALL MOUNTED 1

LEVEL 03 M/F BATHTUB 1

LEVEL 03 M/F TOILET, TANK STYLE 1

3

MICHAEL
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DN

UP

UP

DN

UP

UP

DN

UP

UP

384.34 SF

BUSINESS

CATALOGING ROOM

108

150 SF/OCC=3

340.68 SF

ASSEMBLY-UNCONCENTRATED

CONFERENCE ROOM

104

15 SF/OCC=23

347.53 SF

BUSINESS

ADMINISTRATION ROOM

105

150 SF/OCC=3

293.29 SF

CORRIDOR

101
340.74 SF

BUSINESS

STAFF BREAK ROOM

109

150 SF/OCC=3

373.50 SF

BUSINESS

WET PROCESSING ROOM

110

150 SF/OCC=3

60.12 SF

ACCESSIBLE RESTROOM

107

25.35 SF

SUPPLY CLOSET

111

496.16 SF

SOUTH PORCH

112A

ASSEMBLY

7 SF/OCC=71

208.79 SF

SOUTH PORCH

112B

ASSEMBLY

7 SF/OCC=30

9.20 SF

CLOSET

101A

8.56 SF

CLOSET

101B

210

0
35

101A

180

0
24

EX

71'-7"E1
29'-5"E3

78'-4"E2

170

0
9

EX

45'-3"

DN

DN

DN

DN

UP

DN

UP

UP

168

0
75

114

168

N/A
60

112A
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CODE COMPLIANCE PLAN- LEVEL 01KLG

1/4" = 1'-0"
GC1.01

A1
CODE COMPLIANCE PLAN- LEVEL 01

PROJECT
NORTH

TRUE
NORTH

LIFE SAFETY-OCCUPANCY- LEVEL 01

NUMBER NAME AREA AREA PER OCCUPANT OCCUPANTS
CURRENT

REV

104 CONFERENCE ROOM 340.68 SF 15.00 SF 23

105 ADMINISTRATION ROOM 347.53 SF 150.00 SF 3

107 ACCESSIBLE RESTROOM 60.12 SF 150.00 SF 1

108 CATALOGING ROOM 384.34 SF 150.00 SF 3

109 STAFF BREAK ROOM 340.74 SF 150.00 SF 3

110 WET PROCESSING ROOM 373.50 SF 150.00 SF 3

1846.90 SF 36

EXITING REQUIREMENTS- LEVEL 01

NAME AREA OCCUPANTS

EXIT WIDTHS REQUIRED CURRENT
REVHORIZ EXITS STAIRS

<varies> 2888.26 SF 137 27.40" 41.10"

MICHAEL
GRAVES

LIFE SAFETY-OCCUPANCY- LEVEL 01 PORCH

NUMBER NAME AREA AREA PER OCCUPANT OCCUPANTS
CURRENT

REV

112A SOUTH PORCH 496.16 SF 7.00 SF 71

112B SOUTH PORCH 208.79 SF 7.00 SF 30

704.95 SF 101

0' 2' 4' 8' 16'



DN

DN
394.80 SF

BUSINESS

WEST OFFICE

208

150 SF/OCC=3

57.46 SF

STORAGE, STOCK, SHIPPING

STORAGE ROOM

207

300 SF/OCC=1

342.80 SF

BUSINESS

NORTH OFFICE

204

150 SF/OCC=3

254.51 SF

BUSINESS

SOUTH OFFICE

205

150 SF/OCC=2

119.17 SF

CORRIDOR

201

54.68 SF

HALL BATHROOM

202

78.30 SF

NORTH BATHROOM

203

6.37 SF

CLOSET

201A

194.94 SF

BUSINESS

OFFICE

209

150 SF/OCC=2

115.65 SF

CORRIDOR

211

112.47 SF

BUSINESS

OFFICE

212

150 SF/OCC=1

161.73 SF

BUSINESS

OFFICE

213

150 SF/OCC=2

63.29 SF

EAST BATHROOM

210

18.00 SF

STORAGE/MECHANICAL

MECHANICAL CLOSET

208A

300 SF/OCC=1

90.17 SF

CORRIDOR

206

4.78 SF

CLOSET

211A

55.47 SF

CORRIDOR

214

80'-0"E5

UP

DN

DN

  4
'-

8
"

4'
-3

"

109'-8"E4
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SUBMISSION / REVISION
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PROFESSIONAL CERTIFICATION:
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LICENSE NO.____________________________

EXPIRATION DATE:_______________________

DRAWING CHECKED BY:
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DPS PERMIT USE

Professional
Seal

DocuSealBALTIMORE, MD

233 E. Redwood Street, 12th Floor 
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T 410 290 9680
MICHAELGRAVES.COM

DESIGN DEVELOPMENT (60% CDs)

SCHEMATIC DESIGN KLG

KLG

2024.01.08 

2024.03.05

NMMCONSTRUCTION DOCUMENTS (90% 
CDs)

2024.09.16

HAWP APPLICATION10/23/20241 HISTORIC NEEDWOOD MANSION

6700 NEEDWOOD ROAD DERWOOD, MD 20855

GC1.02

CODE COMPLIANCE PLAN- LEVEL 02KLG

PROJECT
NORTH

TRUE
NORTH

LIFE SAFETY-OCCUPANCY- LEVEL 02

NUMBER NAME AREA AREA PER OCCUPANT OCCUPANTS
CURRENT

REV

204 NORTH OFFICE 342.80 SF 150.00 SF 3

205 SOUTH OFFICE 254.51 SF 150.00 SF 2

207 STORAGE ROOM 57.46 SF 300.00 SF 1

208 WEST OFFICE 394.80 SF 150.00 SF 3

208A MECHANICAL CLOSET 18.00 SF 300.00 SF 1

209 OFFICE 194.94 SF 150.00 SF 2

212 OFFICE 112.47 SF 150.00 SF 1

213 OFFICE 161.73 SF 150.00 SF 2

1536.71 SF 15

1/4" = 1'-0"
GC1.02

A1
CODE COMPLIANCE PLAN- LEVEL 02

EXITING REQUIREMENTS- LEVEL 02

NAME AREA OCCUPANTS

EXIT WIDTHS REQUIRED CURRENT
REVHORIZ EXITS STAIRS

<varies> 2124.59 SF 15 3.00" 4.50"

MICHAEL
GRAVES
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360.89 SF

STORAGE, STOCK, SHIPPING

STORAGE - FURNITURE

304

300 SF/OCC=2

371.73 SF

STORAGE, STOCK, SHIPPING

STORAGE - EDUCATION MATERIALS

305

300 SF/OCC=2

71.92 SF

BATHROOM

303

71.50 SF

VESTIBULE

302

89.59 SF

CORRIDOR

301

15.67 SF

CLOSET

301A

121'-11"E7

129'-7"E6

DN
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GC1.03

CODE COMPLIANCE PLAN- LEVEL 03KLG

1/4" = 1'-0"
GC1.03

A1
CODE COMPLIANCE PLAN- LEVEL 03

LIFE SAFETY-OCCUPANCY- LEVEL 03

NUMBER NAME AREA AREA PER OCCUPANT OCCUPANTS
CURRENT

REV

304 STORAGE - FURNITURE 360.89 SF 300.00 SF 2

305 STORAGE - EDUCATION MATERIALS 371.73 SF 300.00 SF 2

732.63 SF 4

PROJECT
NORTH

TRUE
NORTH

EXITING REQUIREMENTS- LEVEL 03

NAME AREA OCCUPANTS

EXIT WIDTHS REQUIRED CURRENT
REVHORIZ EXITS STAIRS

<varies> 981.31 SF 4 0.80" 1.20"

MICHAEL
GRAVES
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UP

UP

UP

UP

UP

UP

UP

233.22 SF

STORAGE, STOCK, SHIPPING

STORAGE

008

300 SF/OCC=1

233.22 SF

STORAGE, STOCK, SHIPPING

STORAGE

007

300 SF/OCC=1

342.33 SF

STORAGE, STOCK, SHIPPING

STORAGE

005

300 SF/OCC=2

314.70 SF

STORAGE/MECHANICAL

MECHANICAL ROOM

004

300 SF/OCC=2

27.66 SF

STORAGE, STOCK, SHIPPING

STORAGE

006

300 SF/OCC=1

149.84 SF

STORAGE, STOCK, SHIPPING

STORAGE

002

300 SF/OCC=1

123.18 SF

CORRIDOR

001

45.00 SF

UNISEX ACCESSIBLE RESTROOM

003

312.82 SF

STORAGE, STOCK, SHIPPING

STORAGE

009

300 SF/OCC=2

398.68 SF

STORAGE, STOCK, SHIPPING

STORAGE

010

300 SF/OCC=2

50'-7"E9

98'-6"E8
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GC1.U1

CODE COMPLIANCE PLAN- LEVEL U1Checker

1/4" = 1'-0"
GC1.U1

A1
CODE COMPLIANCE PLAN- LEVEL U1

LIFE SAFETY-OCCUPANCY- LEVEL U1

NUMBER NAME AREA Level AREA PER OCCUPANT OCCUPANTS
CURRENT

REV

002 STORAGE 149.84 SF LEVEL U1 300.00 SF 1

004 MECHANICAL ROOM 314.70 SF LEVEL U1 300.00 SF 2

005 STORAGE 342.33 SF LEVEL U1 300.00 SF 2

006 STORAGE 27.66 SF LEVEL U1 300.00 SF 1

007 STORAGE 233.22 SF LEVEL U1 300.00 SF 1

008 STORAGE 233.22 SF LEVEL U1 300.00 SF 1

009 STORAGE 312.82 SF LEVEL U1 300.00 SF 2

010 STORAGE 398.68 SF LEVEL U1 300.00 SF 2

2012.48 SF 12

PROJECT
NORTH

TRUE
NORTH

EXITING REQUIREMENTS- LEVEL U1

NAME AREA OCCUPANTS

EXIT WIDTHS REQUIRED CURRENT
REVHORIZ EXITS STAIRS

<varies> 2180.66 SF 12 2.40" 3.60"

MICHAEL
GRAVES
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DN

UP

UP

UP

UP

UP

UP

UP
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W

23

2
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-3

"

4

5

14

14

14

16

16

15

15

17

CATALOGING
ROOM

CONFERENCE
ROOM

STAFF BREAK
ROOM

WET
PROCESSING

ROOM
ADMINISTRATION

ROOM

SOUTH PORCH EAST PORCH

CORRIDOR

CLOSETCLOSET

ADD 
ALTERNATE

ADD 
ALTERNATE 

ADD 
ALTERNATE

SUPPLY 
CLOSET

UNISEX 
RESTROOM 

11

23

23

9

9

E
X

1

24

24

25

E
X

2

EX3

EX4
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AD1.01

DEMOLITION PLAN- LEVEL 01KLG

1/4" = 1'-0"
AD1.01

A3
DEMOLITION PLAN-OVERALL- LEVEL 01

PROJECT
NORTH

TRUE
NORTH

N DEMOLITION PLAN NOTES
NUM. NOTE

2 SALVAGE WOOD PANELS AND ASSOCIATED TRIM FOR REINSTALLATION.

3 DEMOLISH FRAME WALL.

4 REMOVE TOILET

5 REMOVE SINK, CASEWORK, AND COUNTER

9 REMOVE PLUMBING FIXTURES

9 SALVAGE DOOR PANEL FOR REINSTALLATION. EXISTING FRAME AND TRIM TO REMAIN.

11 SALVAGE DOOR FOR REINSTALLATION.

14 ADD ALTERNATE: REMOVE BASE AND WALL CASEWORK, ASSOCIATED COUNTERS, APPLIANCES, WALL
FINISHES, EXISTING FLOOR FINISH AND SUBFLOOR, AND EXISTING CEILING FINISH IN WET PROCESSING
ROOM ONLY.

15 REMOVE EXISTING RAILING(S).

16 REMOVE EXISTING STAIRS.

17 SALVAGE SCREEN PORCH FRAMING FOR REINSTALLATION.

23 REMOVE DOOR.

24 DEMOLISH CONCRETE WALL

25 AT INDICATED LOCATION, REMOVE GYPSUM BOARD.

MICHAEL
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UP

1

1

4

6

7

8

NORTH OFFICE

CORRIDOR

OFFICE

CORRIDOR

OFFICE

EAST
BATHROOM

OFFICE
SOUTH OFFICE

STORAGE ROOM

CLOSET

HALL
BATHROOM

CLOSET

NORTH
BATHROOM

CLOSET

CLOSET
WEST OFFICE

CLOSET

CORRIDOR

20

21

21

21

CLOSET

WEST 
BATHROOM

CLOSET CLOSET

26

26

E
X

5

E
X

6

23
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DEMOLITION PLAN- LEVEL 02KLG

1/4" = 1'-0"
AD1.02

A1
DEMOLITION PLAN-OVERALL- LEVEL 02

PROJECT
NORTH

TRUE
NORTH

N DEMOLITION PLAN NOTES
NUM. NOTE

1 SALVAGE DOOR AND ASSOCIATED TRIM AND DELIVER TO OWNER. LOCATION TO BE DETERMINED BY OWNER.

4 REMOVE TOILET

6 REMOVE LAVATORY

7 DEMOLISH SHOWER

8 SALVAGE RADIATOR AND RADIATOR COVER. CONTRACTOR TO SET ASIDE FOR OWNER REMOVAL FROM SITE.

20 REMOVE WALL TILE

21 SALVAGE WOOD WALL TRIM.

23 REMOVE DOOR.

26 SALVAGE DOOR, FRAME, AND ASSOCIATED TRIM FOR REINSTALLATION.

MICHAEL
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13

STORAGE -
FURNITURE

STORAGE -
EDUCATION
MATERIALS

VESTIBULE

CORRIDOR

CLOSET

4

6

19

BATHROOM
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AD1.03

DEMOLITION PLAN- LEVEL 03KLG

1/4" = 1'-0"
AD1.03

A1
DEMOLITION PLAN-OVERALL- LEVEL 03

PROJECT
NORTH

TRUE
NORTH

N DEMOLITION PLAN NOTES
NUM. NOTE

4 REMOVE TOILET

6 REMOVE LAVATORY

13 REMOVE PLYWOOD AND WOOD PANEL COVERING OPENING.

19 REMOVE BATHTUB
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UP

UP

UP

UP

UP
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12

4

1

18

19

STORAGE

STORAGE

STORAGE STORAGE

BATHROOM

CORRIDOR

STORAGE

STORAGE

CLOSET

MECHANICAL

ROOM

STORAGE
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AD1.U1

DEMOLITION PLAN- LEVEL U1KLG

PROJECT
NORTH

TRUE
NORTH

N DEMOLITION PLAN NOTES

NUM. NOTE

1 SALVAGE DOOR AND ASSOCIATED TRIM AND DELIVER TO OWNER. LOCATION TO BE DETERMINED BY OWNER.

4 REMOVE TOILET

10 REMOVE PLYWOOD

12 REMOVE WINDOW AC UNIT AND METAL PANEL

15 REMOVE EXISTING RAILING(S).

16 REMOVE EXISTING STAIRS.

18 REMOVE LAVATORY

19 REMOVE BATHTUB

23 REMOVE DOOR.

27 RELOCATED DOWNSPOUT. REFER TO CIVIL DRAWINGS FOR NEW LOCATION.

1/4" = 1'-0"
AD1.U1

A1
DEMOLITION PLAN-OVERALL- LEVEL U1

MICHAEL
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PLAN

SILL

HOLD SUBSTRATE 1/2" OFF
FINISH FLOOR

ONE LAYER 5/8" GYPSUM
WALL BOARD ON METAL
STUDS

REFER TO PARTITION TAG FOR
FIRE RATING, HEIGHT / HEAD
CONDITION DETAIL, AND
INSULATION INFORMATION (SHOWN
HERE FOR REFERENCE ONLY- MAY
NOT EXIST)

PLAN

SILL

HOLD SUBSTRATE 1/2" OFF
FINISH FLOOR

ONE LAYER 5/8" GYPSUM
WALL BOARD EACH SIDE ON
METAL STUDS

REFER TO PARTITION TAG FOR
FIRE RATING, HEIGHT / HEAD
CONDITION DETAIL, AND
INSULATION INFORMATION (SHOWN
HERE FOR REFERENCE ONLY- MAY
NOT EXIST)

Aaa3
1 1 T

PARTITION TAG VALUE, 
SEE PARTITION TYPES

CORE TYPE

SUBSTRATE CONFIGURATION 1

HEIGHT / HEAD 
CONDITION DETAIL 

REFERENCE

FIRE RATING: REFER 
TO UL ASSEMBLY FOR  
RATING VALUE

INSULATION TYPE

CORE TYPES

C. CAST IN PLACE CONCRETE 

G. CONCRETE MASONRY UNIT (GROUTED SOLID)
H. CONCRETE MASONRY UNIT (HOLLOW)

M. METAL STUD FRAMING / METAL FURRING
MM. METAL STUD FRAMING (2 ROWS, PARALLEL WITH PRESCRIBED AIR GAP BETWEEN)

S. METAL SHAFT WALL CH STUD

T. TILT-UP CONCRETE PANEL

W. WOOD STUD FRAMING / WOOD FURRING
WW. WOOD STUD FRAMING (2 ROWS, PARALLEL WITH PRESCRIBED AIR GAP BETWEEN)

a. 5/8" GWB (1 LAYER)
b. 5/8" GWB (2 LAYER)
c. 5/8" GWB (3 LAYER)
d. 5/8" GWB (4 LAYER)
e. 1/2" GWB (1 LAYER)
f. 1/2" GWB (2 LAYER)

g. 3/4" PLWD (1 LAYER)
h. 1/2" PLWD (1 LAYER)

i. 5/8" GWB (1 LAYER), 3/4" PLYWD (1 LAYER)
j. 5/8" GWB (1 LAYER), 1/2" PLYWD (1 LAYER)
k. 1/2" GWB (1 LAYER), 3/4" PLYWD (1 LAYER)
l. 1/2" GWB (1 LAYER), 1/2" PLYWD (1 LAYER)

n. 5/8" CMT (1 LAYER)
o. 5/8" CMT (1 LAYER), 5/8" GWB (1 LAYER)
p. 1/2" CMT (1 LAYER)
q. 1/2" CMT (1 LAYER), 1/2" GWB (1 LAYER)

r. 1/2" RESILIENT CHANNEL, 5/8" GWB (1 LAYER)

s. 1" SHAFT LINER (1 LAYER)

u. 5/8" GWB (1 LAYER), 1-1/8" ISOLATION CLIP
v. 5/8" GWB (1 LAYER), 1-1/8" ISOLATION CLIP, 5/8" GWB (1 LAYER)
w. 5/8" GWB (1 LAYER), 1-1/8" ISOLATION CLIP, 3/4" PLYWD (1 LAYER)
x. 5/8" GWB (2 LAYER), 1-1/8" ISOLATION CLIP
y. 5/8" GWB (2 LAYER), 1-1/8" ISOLATION CLIP, 5/8" GWB (1 LAYER)
z. 5/8" GWB (2 LAYER), 1-1/8" ISOLATION CLIP, 3/4" PLYWD. (1 LAYER)

(None) CORE ONLY

A. ACOUSTIC- 2.5" GLASS FIBER

B. ACOUSTIC- 3.5" GLASS FIBER

C. ACOUSTIC- TYPE 3

T. THERMAL INSULATION

SUBSTRATE CONFIGURATIONS

INSULATION TYPES

CORE SIZE- REFER TO 
PARTITION TYPES

SUBSTRATE CONFIGURATION 2

PARTITION TYPE - Ma_

PARTITION TYPE - Maa_
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AE6.01L

PARTITION TYPES - METAL STUDChecker

1" = 1'-0"
AE6.01L

A6
PARTITION TYPE LEGEND

TAG STUD SIZE
OVERALL

THICKNESS
UL ASSEMB
(IF RATED)

Ma3 3-5/8" 4 1/4"

Ma4 3-5/8" 4 5/8"

TAG STUD SIZE
OVERALL

THICKNESS
UL ASSEMB
(IF RATED)

Maa4 4" 5 1/4" U419

Maa4 4" 5 1/4" U419

Maa6 6" 7 1/4" U419

MICHAEL
GRAVES



DECK TYPE,
REF: STRUCT.

1"

SEALANT 
EACH SIDE

STANDARD RUNNER
TRACK

REFER TO PARTITION TYPE 
FOR COMPOSITION

COMPRESSIBLE
FILLER

PERPENDICULAR TO DECK
RIBS, OR FLAT CONC. DECK

PARALLEL TO DECK RIBS

(PARTITION TO DECK)

1"

NEW WALL EXISTING 
MASONRY WALL 

EXISTING 
PLASTER

FASTENER

EXISTING PLASTER OR 
GYPSUM BOARD  

ALIGN

NEW 5/8 GYPSUM 
BOARD

EXISTING PLASTER OR 
GYPSUM BOARD  

1 1/2" = 1'-0"
AE6.05

C5
HEAD CONDITION "1"
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SCHEDULESKLG

PNL.E21G.WD

PNL.E32.WD

FRM.001.WD4

DOOR SCHEDULE (NEW)

Prlx_Loc_Descripti
on

DOOR DOOR PANELS DOOR FRAME

HEAD JAMB HW SET COMMENTS NUMBER CURRENT REV NUMBER
FIRE RATING

(MIN) NUM OF PNLS

PANEL TYPE PANEL DIMENSIONS TOTAL OF PANELS

THICKNESS UNDERCUT FINISH 1 FINISH 2 TYPE

FACE DIMENSIONS

DEPTH FINISH 1PANEL 1 PANEL 2

WIDTH

HEIGHT WIDTH HEIGHT JAMB WIDTH HEAD HEIGHTPANEL 1 PANEL 2

LEVEL U1

NEW 003 N/A 1 PNL.E32.WD 3'-0" 6'-8" 3'-0" 6'-8" 1 3/4" 0" PAINT NOT APPLICABLE FRM.001.WD4 2" 2" 4 13/16" PAINT T11 003

NEW 009 N/A 2 PNL.E32.WD PNL.E32.WD 3'-0" 3'-0" 6'-8" 6'-0" 6'-8" 1 3/4" 0" PAINT PAINT FRM.001.WD4 2" 2" 5 1/4" PAINT U521 009

PORCH FLOOR

NEW 112A N/A 1 PNL.E21G.WD 3'-0" 6'-8" 3'-0" 6'-8" 1 3/4" 1/4" PAINT ALUMINUM-MESH FRM.NF(CW) 0" 0" 4 3/4" NOT APPLICABLE M11 DOOR FRAME IS PART OF
SCREENED WALL SYSTEM.
INSTALL ADA COMPLIANT
THRESHOLD.

112A

LEVEL 02

NEW 206 N/A 1 PNL.NP 3'-0" 7'-0" 3'-0" 7'-0" 1 3/4" 0" NOT APPLICABLE NOT APPLICABLE FRM.001.WD4 6" 6" 1'-0 3/4" PAINT NOT APPLICABLE 206

NEW 208A 60 1 PNL.E32.WD 3'-0" 7'-0" 3'-0" 7'-0" 1 3/4" 0" PAINT NOT APPLICABLE FRM.001.WD4 6" 6" 5 1/4" PAINT U313 208A

MICHAEL
GRAVES

FINISH SCHEDULE
LEVEL NUMBER NAME Base Finish Floor Finish Wall Finish Ceiling Finish Comments

LEVEL U1

LEVEL U1 001 CORRIDOR NOT APPLICABLE EXISTING STONE EXISTING PAINTED BRICK AND PAINTED WOOD PANEL EXISTING PAINTED PLASTER PATCH AND REPAIR DAMAGED WOOD PANEL AS REQUIRED USIING EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. ONCE REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT.

LEVEL U1 003 BATHROOM NEW RESILIENT BASE NEW LVT EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING PAINTED GYPSUM BOARD

LEVEL U1 009 STORAGE EXISTING AND NEW PAINTED WOOD BASE EXISTING VCT EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING PAINTED PLASTER

LEVEL U1 010 STORAGE EXISTING AND NEW PAINTED WOOD BASE EXISTING VCT EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING PAINTED PLASTER

LEVEL 01

LEVEL 01 107 UNISEX ACCESSIBLE RESTROOM NEW RESILIENT BASE NEW LVT EXISTING PAINTED PLASTER AND EXISTING/NEW PAINTED GYPSUM BOARD EXISTING AND NEW PAINTED GYPSUM BOARD

LEVEL 01 108 CATALOGING ROOM NOT APPLICABLE EXISTING WOOD FLOOR EXISTING AND SALVAGED WOOD PANEL EXISTING PAINTED GYPSUM BOARD

LEVEL 01 111 SUPPLY CLOSET NOT APPLICABLE EXISTING TILE EXISTING PAINTED PLASTER, GYPSUM BOARD, AND TILE EXISTING PAINTED GYPSUM BOARD

LEVEL 01 112 SOUTH PORCH NOT APPLICABLE SEE COMMENTS SEE COMMENTS EXISTING PAINTED WOOD ONCE ALL REPAIRS ARE COMPLETE, PAINT SCREENED PORCH WALLS AND WOOD FLOOR WITH TWO (2) COATS OF PAINT. COLOR TO BE SELECTED BY ARCHITECT.

LEVEL 01 114 EAST PORCH NOT APPLICABLE SEE COMMENTS SEE COMMENTS EXISTING PAINTED WOOD ONCE ALL REPAIRS ARE COMPLETE, PAINT SCREENED PORCH WALLS AND WOOD FLOOR WITH TWO (2) COATS OF PAINT. COLOR TO BE SELECTED BY ARCHITECT.

LEVEL 02

LEVEL 02 201 CORRIDOR

LEVEL 02 205 SOUTH OFFICE EXISTING AND NEW PAINTED WOOD BASE NEW WOOD FLOOR EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING AND NEW PAINTED PLASTER IF WOOD FLOOR IS FOUND BENEATH CARPET, EXISTING WOOD FLOOR TO REMAIN AND BE REPAIRED.

LEVEL 02 208 WEST OFFICE EXISTING AND NEW PAINTED WOOD BASE EXISTING AND NEW WOOD FLOOR EXISTING PAINTED PLASTER EXISTING AND NEW PLASTER

LEVEL 02 208A CLOSET NEW WOOD BASE NEW WOOD FLOOR EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING PAINTED PLASTER

LEVEL 02 209 OFFICE EXISTING AND NEW PAINTED WOOD BASE EXISTING WOOD FLOOR EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING ACOUSTICAL TILE ADD ALTERNATE #3: INSTALL NEW PAINTED GYPSUM BOARD CEILING.

LEVEL 02 214 CORRIDOR EXISTING AND NEW PAINTED WOOD BASE EXISTING WOOD FLOOR EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING ACOUSTICAL TILE ADD ALTERNATE #3: INSTALL NEW PAINTED GYPSUM BOARD CEILING.

LEVEL 02 215 CORRIDOR EXISTING AND NEW PAINTED WOOD BASE EXISTING AND NEW WOOD FLOOR EXISTING PAINTED PLASTER AND NEW PAINTED GYPSUM BOARD EXISTING AND NEW PAINTED PLASTER

DOOR SCHEDULE- CORE AND SHELL (EXISTING)
DOOR DOOR PANELS DOOR FRAME

HEAD JAMB HW SET COMMENTS NUMBER CURRENT REV NUMBER

FIRE

RATING

(MIN) NUM OF PNLS

PANEL TYPE PANEL DIMENSIONS TOTAL OF PANELS

THICKNESS UNDERCUT FINISH 1 FINISH 2 FINISH 3 FRAME

FACE DIMENSIONS

DEPTH FINISH 1PANEL 1 PANEL 2

WIDTH

PANEL HEIGHT WIDTH HEIGHT JAMB WIDTH HEAD HEIGHTPANEL 1 PANEL 2

LEVEL U1

010 N/A 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NOT

APPLICABLE

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING XD34 REPAIR DOOR TO MAKE AIRTIGHT. ONCE REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WITH TWO (2) FINISH COATS. REPLACE HARDWARE

WITH NEW ACCESSIBLE HARDWARE.

010

PORCH FLOOR

112B N/A 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NEW MESH

SCREEN

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING M11 INSTALL SALVAGED DOOR EX2. 112B

114 0 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NEW MESH

SCREEN

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING M11 FLIP DOOR SWING. 114

LEVEL 01

101A 0 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NOT

APPLICABLE

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING XD34 ATTACH DOUBLE DOOR LEAVES AS A SINGLE PANEL. SUBMIT ATTACHMENT DETAIL SHOP DRAWING TO ARCHITECT FOR REVIEW PRIOR TO THE

START OF WORK. DOOR TO BE RELOCATED TO PORCH SIDE OF TRIM AND EXISTING SWING ALTERED TO SWING  OUT TOWARDS PORCH. NOTIFY

ARCHITECT IF TRIM MODIFICATIONS ARE REQUIRED.  ONCE REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WITH TWO (2) FINISH COATS.

REPLACE DOOR THRESHOLD WITH ADA COMPLIANT THRESHOLD. INSTALL ADA COMPLIANT DOOR HARDWARE.

101A

107 N/A 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NOT

APPLICABLE

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING T11 INSTALL SALVAGED DOOR EX4. 107

LEVEL 02

208 N/A 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NOT

APPLICABLE

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING O21 INSTALL SALVAGED DOOR EX6. 208

209 N/A 1 EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING PAINT NOT

APPLICABLE

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING XD04 INSTALL SALVAGED DOOR EX5. 209

214 N/A 1 NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

NOT APPLICABLE NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

NOT

APPLICABLE

EXISTING EXISTING EXISTING EXISTING PAINT EXISTING EXISTING NOT

APPLICABLE

214



WINDOW REHABILITATION SCHEDULE

ELEVATION NUMBER
WINDOW
MATERIAL

GENERAL FRAME SASH GLAZING MISCELLANEOUS

PREP, PRIME, AND
PAINT WINDOW

INSTALL NEW
WINDOW

INSTALL
OPERABLE METAL
STORM WINDOW

REPAIR WINDOW
FRAME

REPAIR WINDOW
SASH(ES)

INSTALL MISSING
SASH(ES)

MAKE OPERABLE
REPLACE

GLAZING PUTTY
REPLACE BROKEN

LITE

REMOVE
MULCH/VEGETATION
FROM WINDOW WELL

REMOVE WINDOW
AC UNIT

REMOVE PLYWOOD
REMOVE METAL

PANEL

LEVEL U1

NORTH

N003 WOOD X X X X

N005 WOOD X X X

N006 METAL X X X

EAST E003 WOOD X X X X

SOUTH

S001 METAL X X X

S004 WOOD X X

S006 WOOD X X

WEST
W001 METAL X X

W002 METAL X X X

LEVEL 1

NORTH
N101 WOOD X X

N107 WOOD X X X

WEST
W101 WOOD X X X

W104 WOOD X X

LEVEL 2

NORTH

N204 WOOD X X

N206 WOOD X X

N207 WOOD X X

EAST E201 WOOD X X

SOUTH

S203 WOOD X X

S206 WOOD X X X

S207 WOOD X X

S210 WOOD X X

WEST W201 WOOD X X X

LEVEL 3

NORTH

N301 WOOD X X X X

N302 WOOD X X X X X

N303 WOOD X X X

EAST
E301 WOOD X X X

E302 WOOD X X X X X

SOUTH S302 WOOD X X X X

WEST
W301 WOOD X X

W302 WOOD X X X

The Maryland-National Capital
Park and Planning Commission

Montgomery County Department of Parks
2425 Reedie Drive

Wheaton, Maryland 20902
(301) 495-2535

SUBMISSION / REVISION

Rev. No.    Date

SCALE: As Shown

DWG. #

Renovation

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

PROFESSIONAL CERTIFICATION:

I certify that these documents were prepared or approved

by me, and that I am a duly licensed professional

engineer under the laws under of the State of Maryland.

LICENSE NO.____________________________

EXPIRATION DATE:_______________________

DRAWING CHECKED BY:

Submission Name DateInitials Description

DPS PERMIT USE

Professional
Seal

DocuSealBALTIMORE, MD

233 E. Redwood Street, 12th Floor 
Baltimore, MD 21202
T 410 290 9680
MICHAELGRAVES.COM

DESIGN DEVELOPMENT (60% CDs)

SCHEMATIC DESIGN KLG

KLG

2024.01.08 

2024.03.05

NMMCONSTRUCTION DOCUMENTS (90% 
CDs)

2024.09.16

HAWP APPLICATION10/23/20241 HISTORIC NEEDWOOD MANSION

6700 NEEDWOOD ROAD DERWOOD, MD 20855

AE6.14

SCHEDULESChecker

MICHAEL
GRAVES



UP

UP

DN

______________________
A1

AE2.01

______________________
A1

AE2.02

______________________
A1

AE2.03

______________________
A1

AE2.04 E
X

E
X

CATALOGING
ROOM

108

CONFERENCE
ROOM

104

EX

STAFF BREAK
ROOM

109
WET

PROCESSING
ROOM

110

EX

C2
AE5.11

_____________________
C2

AE5.11
_____________________

EXEX

EX

ADMINISTRATION
ROOM

105

UNISEX
ACCESSIBLE
RESTROOM

107

SOUTH PORCH

112

EAST PORCH

114

CORRIDOR

101

CLOSET

101A

CLOSET

101B

SUPPLY CLOSET

111

10
1A

E
X

EX

EX

EX

E
X

E
X

________________________________________
A4

AE4.30

DN

UP

A3
AE3.01

_____________________

A3
AE3.01

_____________________

17

15

114

11

15 18

10
7

A5
AE5.11

_____________________

A5
AE5.11

_____________________

3'
-0

"

9'-0"1'-0"

5'
-0

" 3'
-8

"

11'-0"
12

ADD 
ALTERNATE 

5

5

5

FOR RAMP AND SIDEWALK DESIGN, REFER TO 
LANDSCAPE SHEETS. 

11
2A

7

ADD 
ALTERNATE

A1
AE3.02

_____________________
A1

AE3.02
_____________________

112B

20

FOR CONCRETE PAD DESIGN, 
REFER TO CIVIL AND  
STRUCTURAL DRAWINGS.

2

D
N

FOR MECHANICAL 
EQUIPMENT, REFER TO 
MEP DRAWINGS.

10
'-0

"

DN

DN

D
N

U
P

U
P

DN

D
N

3

8

FOR FENCE DESIGN, REFER TO 
LANDSCAPE  DRAWINGS.

3'-8"

10

The Maryland-National Capital
Park and Planning Commission

Montgomery County Department of Parks
2425 Reedie Drive

Wheaton, Maryland 20902
(301) 495-2535

SUBMISSION / REVISION

Rev. No.    Date

SCALE: As Shown

DWG. #

Renovation

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

PROFESSIONAL CERTIFICATION:

I certify that these documents were prepared or approved

by me, and that I am a duly licensed professional

engineer under the laws under of the State of Maryland.

LICENSE NO.____________________________

EXPIRATION DATE:_______________________

DRAWING CHECKED BY:

Submission Name DateInitials Description

DPS PERMIT USE

Professional
Seal

DocuSealBALTIMORE, MD

233 E. Redwood Street, 12th Floor 
Baltimore, MD 21202
T 410 290 9680
MICHAELGRAVES.COM

DESIGN DEVELOPMENT (60% CDs)

SCHEMATIC DESIGN KLG

KLG

2024.01.08 

2024.03.05

NMMCONSTRUCTION DOCUMENTS (90% 
CDs)

2024.09.16

HAWP APPLICATION10/23/20241 HISTORIC NEEDWOOD MANSION

6700 NEEDWOOD ROAD DERWOOD, MD 20855

AE1.01
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PROJECT
NORTH

TRUE
NORTH

N

1/4" = 1'-0"
AE1.01

A1
FLOOR PLAN-OVERALL- LEVEL 01

MICHAEL
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FLOOR PLAN NOTES
NUM. NOTE

1 INSTALL NEW WOOD RAMP AND LANDING

2 INSTALL NEW WOOD STAIRS AND LANDING. REFER TO SPECIFICATION SECTION 06.43.00 - "WOOD
STAIR AND RAILINGS."

3 INSTALL SALVAGED DOOR AND TRIM. REFER TO DOOR SCHEDULE FOR SIZE.

5 INSTALL NEW METAL HANDRAIL. REFER TO LANDSCAPE SHEETS FOR DESIGN.

7 ADD ALTERNATE: INSTALL PLYWOOD SUBFLOOR, NEW FLOOR FINISH, NEW GYPSUM BOARD CEILING,
AND NEW COUNTERTOP SINK IN WET PROCESSING ROOM ONLY.

8 INSTALL SALVAGED MAIN ENTRANCE DOOR PANELS. COMBINE DOOR PANELS TO CREATE ONE DOOR
PANEL. REFER TO SHEET A6.13L.

10 RELOCATED DOWNSPOUT. REFER TO CIVIL DRAWINGS.

11 REPAIR EXISTING WOOD PORCH FLOOR. REPAIR DAMAGED WOOD AS REQUIRED, USING EPOXY
WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPLACE WITH NEW WOOD. NEW WOOD TO MATCH EXISTING WOOD IN SPECIES,
DIMENSION, AND GRAIN. ONCE ALL REPAIRS ARE COMPLETE, PAINT WOOD WITH TWO (2) FINISH
COATS. COLOR TO BE SELECTED BY ARCHITECT. REFER TO SPECIFICATION SECTION 09.01.64.71 -
"WOOD FLOORING REHABILITATION."

15 INSTALL NEW WOOD SCREEN PORCH WALL TO MATCH EXISTING ADJACENT DESIGN USING SALVAGED
PORCH FRAMING. WHERE WOOD IS MORE THAN 40% DETERIORATED, REPLACE WITH NEW WOOD.
NEW WOOD TO MATCH EXISTING IN WOOD IN SPECIES, DIMENSION, AND GRAIN. ONCE REPAIRS ARE
COMPLETE, PAINT WOOD WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED BY ARCHITECT.
REFER TO SPECIFICATION SECTION 06.01.20-71- “FINISH CARPENTRY REHABILITATION.”

17 ADD ALTERNATE #5: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 -
"WOOD WINDOW REHABILITATION."

18 INSTALL NEW WOOD SCREENED DOOR. PANEL STYLE TO MATCH EXISTING SCREENED PORCH
DOORS. REFER TO SPECIFICATION SECTION 08.14.00 - "WOOD DOORS."

20 INSTALL NEW GUARDRAIL WITH HANDRAIL. RAILING TO MATCH M-NCPPC WOOD GUARDRAIL AND
HANDRAIL DESIGN.

0' 2' 4' 8' 16'
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FLOOR PLAN NOTES
NUM. NOTE

3 INSTALL SALVAGED DOOR AND TRIM. REFER TO DOOR SCHEDULE FOR SIZE.

4 INSTALL NEW DOOR.

19 REPAIR EXISTING WOOD FLOOR IN INDICATED AREA. REPAIR DAMAGED WOOD AS REQUIRED USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED OR MISSING, REPLACE WITH NEW WOOD TO MATCH EXISTING WOOD IN SPECIES,
DIMENSION, AND GRAIN. ONCE ALL REPAIRS ARE COMPLETE, REFINISH WOOD IN ENTIRE ROOM.
REFER TO SPECIFICATION SECTION 09.01.64.71 - "WOOD FLOORING REHABILITATION."
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4 INSTALL NEW DOOR.

9 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTION 08.01.52.71 - "WOOD WINDOW REHABILITATION."

10 RELOCATED DOWNSPOUT. REFER TO CIVIL DRAWINGS FOR NEW LOCATION.
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1 REMOVE EXISTING POINTING OCCURRING AT BRICK TO BRICK JOINTS WITHIN INDICATED AREA. CAREFULLY REMOVE BY USE OF HAND TOOLS ONLY, CLEAN OFF ANY
MATERIAL REMAINING ON SURFACE USING APPROVED METHODS OR MATERIALS. WHEN REMOVAL IS COMPLETE, REPOINT JOINTS WITH NEW MORTAR AS PER THE
SPECIFICATIONS. REMOVAL PROCEDURES SHALL BE SUBJECT TO TESTING AS PER SPECIFICATION SECTION 04.01.20-71- "UNIT MASONRY REHABILITATION” & 04.05.13.91 -
"MASONRY RESTORATION MORTARING."

2 AT INTERIOR SIDE OF WINDOW WELL, REMOVE EXISTING POINTING OCCURRING AT BRICK TO BRICK JOINTS. CAREFULLY REMOVE BY USE OF HAND TOOLS ONLY, CLEAN OFF
ANY MATERIAL REMAINING ON SURFACE USING APPROVED METHODS OR MATERIALS. WHEN REMOVAL IS COMPLETE, REPOINT JOINTS WITH NEW MORTAR AS PER THE
SPECIFICATIONS. REMOVAL PROCEDURES SHALL BE SUBJECT TO TESTING AS PER SPECIFICATION SECTION 04.01.20-71- "UNIT MASONRY REHABILITATION” & 04.05.13.91 -
"MASONRY RESTORATION MORTARING." AT INDICATED LOCATION, REPLACE BRICK WHICH IS LOOSE, SPALLING, DETERIORATED, CHIPPED OR MISSING AND SURROUNDING
MORTAR UNTIL SOUND BRICK IS REACHED. INSTALL NEW BRICK AND MORTAR TO MATCH EXISTING ORIGINAL IN SHAPE, SIZE, COLOR, TEXTURE, AND STYLE, INCLUDING
MOLDED SHAPES.

3 AT INDICATED AREA, CLEAN ALL BIOLOGICAL GROWTH BUILT UP ON BRICK SURFACE. REFER TO SPECIFICATION SECTION 04.01.20-52- "UNIT MASONRY CLEANING."

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING, REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED
WOOD AS REQUIRED, USING EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40% DETERIORATED, REPAIR WITH DUTCHMAN SO
THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE. DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE COMPLETE, PREP, PRIME, AND
PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER EDGES OF EACH
FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 -
"PAINTING."

5 REMOVE MULCH/VEGETATION FROM INSIDE OF WINDOW WELL. REPAIR STEEL WINDOW AND MAKE OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING RUST. WHERE
STEEL IS DETERIORATED, REPAIR WITH EPOXY SYSTEM FOR STEEL. ONCE ALL REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS.
COLOR TO BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER EDGES OF EACH FRAME AT BRICK WITH SEALANT; COLOR TO
CLOSELY MATCH PAINT. REFER TO SPECIFICATION SECTION 08.01.51.71 - "METAL WINDOW REHABILITATION."

6 INSTALL NEW WOOD WINDOW TO MATCH EXISTING WINDOW DIRECTLY TO THE SOUTH. REFER TO SPECIFICATION SECTION 08.52.00 - "WOOD WINDOWS."

7 REMOVE MULCH/VEGETATION AWAY FROM WINDOW.

12 INSTALL NEW LEAD-COATED COPPER CHIMNEY CAP TO FIT OVER EXISTING CHIMNEY AT THIS LOCATION.

16 INSTALL NEW OPERABLE METAL STORM WINDOW WITH INSECT SCREEN. REFER TO SPECIFICATION SECTION 08.51.69 - "METAL STORM WINDOWS."

17 ADD ALTERNATE: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD WINDOW REHABILITATION."

20 REFER TO CIVIL DRAWINGS FOR DOWNSPOUT TERMINATION.
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3 AT INDICATED AREA, CLEAN ALL BIOLOGICAL GROWTH BUILT UP ON BRICK SURFACE. REFER TO
SPECIFICATION SECTION 04.01.20-52- "UNIT MASONRY CLEANING."

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

8 REPAIR EXISTING WOOD SIDING AT PORCH. REPAIR DAMAGED WOOD AS REQUIRED, USING EPOXY
WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

10 INSTALL NEW WALL VENT.

15 WHERE GLAZING IS CRACKED, REPLACE WITH NEW TO MATCH EXISTING IN COLOR, TEXTURE,
TRANSPARENCY, THICKNESS, AND PATTERN. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

16 INSTALL NEW OPERABLE METAL STORM WINDOW WITH INSECT SCREEN. REFER TO SPECIFICATION
SECTION 08.51.69 - "METAL STORM WINDOWS."

19 REPAIR EXISTING WOOD PORCH WALLS AND FRAMES. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

20 REFER TO CIVIL DRAWINGS FOR DOWNSPOUT TERMINATION.

21 NEW LIGHT FIXTURE.
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EXTERIOR ELEVATION NOTES
NUM. NOTE

1 REMOVE EXISTING POINTING OCCURRING AT BRICK TO BRICK JOINTS WITHIN INDICATED AREA.
CAREFULLY REMOVE BY USE OF HAND TOOLS ONLY, CLEAN OFF ANY MATERIAL REMAINING ON
SURFACE USING APPROVED METHODS OR MATERIALS. WHEN REMOVAL IS COMPLETE, REPOINT
JOINTS WITH NEW MORTAR AS PER THE SPECIFICATIONS. REMOVAL PROCEDURES SHALL BE
SUBJECT TO TESTING AS PER SPECIFICATION SECTION 04.01.20-71- "UNIT MASONRY REHABILITATION”
& 04.05.13.91 - "MASONRY RESTORATION MORTARING."

3 AT INDICATED AREA, CLEAN ALL BIOLOGICAL GROWTH BUILT UP ON BRICK SURFACE. REFER TO
SPECIFICATION SECTION 04.01.20-52- "UNIT MASONRY CLEANING."

4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

9 REPAIR STEEL WINDOW AND MAKE OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING
RUST. WHERE STEEL IS DETERIORATED, REPAIR WITH EPOXY SYSTEM FOR STEEL.  ONCE ALL
REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WINDOW WITH TWO (2) FINISH COATS. COLOR TO
BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT SPECIFIED IN SECTION 07.92.00 - "JOINT SEALANTS;
COLOR TO CLOSELY MATCH PAINT. SEE SPECIFICATION
SECTIONS 08.01.51-71 - “METAL WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

10 INSTALL NEW WALL VENT.

11 REPLACE STEEL WINDOW WELL WITH NEW.

12 INSTALL NEW LEAD-COATED COPPER CHIMNEY CAP TO FIT OVER EXISTING CHIMNEY AT THIS
LOCATION.

15 WHERE GLAZING IS CRACKED, REPLACE WITH NEW TO MATCH EXISTING IN COLOR, TEXTURE,
TRANSPARENCY, THICKNESS, AND PATTERN. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

17 ADD ALTERNATE: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

19 REPAIR EXISTING WOOD PORCH WALLS AND FRAMES. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

21 NEW LIGHT FIXTURE.
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4 RESTORE EXISTING WOOD WINDOW AND FRAMES AND MAKE OPERABLE. WHERE SASH IS MISSING,
REPLACE WITH NEW TO MATCH EXISTING ADJACENT. REPAIR DAMAGED WOOD AS REQUIRED, USING
EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE ALL REPAIRS ARE
COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE
SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT. COLOR TO CLOSELY MATCH PAINT. REFER TO
SPECIFICATION SECTIONS 08.01.52.71 - "WOOD WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

5 REMOVE MULCH/VEGETATION FROM INSIDE OF WINDOW WELL. REPAIR STEEL WINDOW AND MAKE
OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING RUST. WHERE STEEL IS DETERIORATED,
REPAIR WITH EPOXY SYSTEM FOR STEEL. ONCE ALL REPAIRS ARE COMPLETE, PREP, PRIME, AND
PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED BY ARCHITECT. AFTER
PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER EDGES OF EACH FRAME AT BRICK WITH
SEALANT; COLOR TO CLOSELY MATCH PAINT. REFER TO SPECIFICATION SECTION 08.01.51.71 - "METAL
WINDOW REHABILITATION."

8 REPAIR EXISTING WOOD SIDING AT PORCH. REPAIR DAMAGED WOOD AS REQUIRED, USING EPOXY
WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE WOOD IS MORE THAN 40%
DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED IS NOT OBSERVABLE.
DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE REPAIRS ARE COMPLETE,
PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR TO BE SELECTED B
ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH CARPENTRY REHABILITATION."

9 REPAIR STEEL WINDOW AND MAKE OPERABLE. WIREBRUSH CLEAN METAL FROM EXISTING
RUST. WHERE STEEL IS DETERIORATED, REPAIR WITH EPOXY SYSTEM FOR STEEL.  ONCE ALL
REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT WINDOW WITH TWO (2) FINISH COATS. COLOR TO
BE SELECTED BY ARCHITECT. AFTER PRIMER COAT AND BEFORE FINISH COATS, SEAL PERIMETER
EDGES OF EACH FRAME AT BRICK WITH SEALANT SPECIFIED IN SECTION 07.92.00 - "JOINT SEALANTS;
COLOR TO CLOSELY MATCH PAINT. SEE SPECIFICATION
SECTIONS 08.01.51-71 - “METAL WINDOW REHABILITATION" AND 09.91.00 - "PAINTING."

10 INSTALL NEW WALL VENT.

13 SEAL OPEN PENETRATIONS IN BRICK. REFER TO SPECIFICATION SECTION 07.92.00 - "JOINT
SEALANTS."

14 INSTALL NEW WOOD WINDOW TO MATCH EXISTING THIRD FLOOR WINDOWS. REFER TO
SPECIFICATION SECTION 08.52.00 - "WOOD WINDOWS."

16 INSTALL NEW OPERABLE METAL STORM WINDOW WITH INSECT SCREEN. REFER TO SPECIFICATION
SECTION 08.51.69 - "METAL STORM WINDOWS."

17 ADD ALTERNATE: MAKE WINDOW OPERABLE. REFER TO SPECIFICATION SECTION 08.01.52.71 - "WOOD
WINDOW REHABILITATION."

18 INSTALL NEW WOOD SCREEN PORCH WALL USING SALVAGED PORCH FRAMING. REPAIR DAMAGED
WOOD AS REQUIRED, USING EPOXY WOOD REPAIR SYSTEM ON DETERIORATED PORTIONS. WHERE
WOOD IS MORE THAN 40% DETERIORATED, REPAIR WITH DUTCHMAN SO THAT REPAIR ONCE PAINTED
IS NOT OBSERVABLE. DUTCHMAN TO BE MADE FROM NATURALLY ROT RESISTANT WOOD. ONCE
REPAIRS ARE COMPLETE, PREP, PRIME, AND PAINT EACH UNIT WITH TWO (2) FINISH COATS. COLOR
TO BE SELECTED BY ARCHITECT. REFER TO SPECIFICATION SECTION 06.01.20.71 - "FINISH
CARPENTRY REHABILITATION."

20 REFER TO CIVIL DRAWINGS FOR DOWNSPOUT TERMINATION.
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THERMOMETER

NOTE:

BACKWATER VALVE

NOT ALL SYMBOLS MAY BE USED.

PRESSURE GAUGE W/ NEEDLE VALVE

SLOPE OF PIPE (W/ % OF SLOPE SHOWN)

SANITARY/WATER RISER DESIGNATION

PIPING BELOW GRADE OR SLAB

DIRECTION OF FLOW

SOLENOID VALVE
_%

BLIND FLANGE

CENTER LINE

POINT OF CONN. TO SITE UTILITIES

CAPPED PIPE

FLEXIBLE CONNECTION

ECCENTRIC REDUCER

CONCENTRIC REDUCER

ACCESS PANEL

TAMPER SWITCH

FLOW SWITCH

'Y' STRAINER

PRESSURE SWITCH

WATER HAMMER ARRESTOR

FS

HOSE BIBB (PLAN)

REDUCED PRESS. BACKFLOW PREVENTER

METER (FLUID OR GAS)

NON-FREEZE WALL HYDRANT

HOSE END DRAIN

HOSE BIBB (ELEV.)

WATER HAMMER ARRESTOR

STEAM CONDENSATE

VENT THROUGH ROOF

VACUUM BREAKER

NOT ALL ABBREVIATIONS MAY BE USED.

WHA

NOTE:

WCO

VTR

VB

WALL CLEANOUT

SAN, S

SP

V

STD
SW

SCH
SC

RD

SPRINKLER LINE

STANDARD

VENT, VOLTAGE

STORM WATER

SCHEDULE

SANITARY

ROOF DRAIN

BALANCING VALVE

MIXING VALVE

CHECK VALVE

GLOBE VALVE

PRESSURE REDUCING VALVE

GATE VALVE

BUTTERFLY VALVE

UNION

FLOOR DRAIN

TRAP (ELEVATION)

VENT THROUGH ROOF (ELEVATION)

VENT THROUGH ROOF (PLAN)

FLOOR CLEANOUT

WALL CLEANOUT

PIPE DOWN

PIPE UP & DOWN

PIPE UP

FOUNDATION DRAIN

BALL VALVE

DOMESTIC HOT WATER RETURN

SPRINKLER LINE

STORM WATER

CONDENSATE DRAIN

SANITARY

VENT

FIRE LINE

DEFINITION

SYMBOLS

DOMESTIC HOT WATER

COLD WATER

SYMBOL

GALLONS PER MINUTE

HOT WATER (120°)
HOT WATER RETURN (120°)

PRESSURE DROP

PRESSURE SWITCH

INVERT ELEVATION

PRESSURE REDUCING VALVE

OUTSIDE STEM & YOKE VALVEOS&Y

INV ELEV

PRV
PS

PD

IW

HYD

IN, "

HYDRAULIC

INDIRECT WASTE

INCHES

FT.HD

GPM

HP

HWR
HW

HB

GALV
GA

FT, '
FS

HORSEPOWER
HOSE BIBB

FEET OF HEAD

GALVANIZED
GAUGE

FLOW SWITCH, FLOOR SINK
FEET

CONDENSATE DRAIN

FLOOR CLEANOUT

ENTERING WATER TEMPERATURE

CONNECT TO EXISTING

BACK WATER VALVE W/ ACCESS COVER

EWT

FCO
FD

F
EX

DWG

ELEC

ELEV

DN

FIRE LINE
EXISTING

FLOOR DRAIN

ELECTRIC

DOWN
DRAWING

ELEVATION

CONC
CONN

CU FT

CX

DIA

CW

CI
CLG
CO

CD, COND
CAP
BWV

CONNECT
CONCRETE
CUBIC FEET
COLD WATER

DIAMETER

CAST IRON
CEILING

CAPACITY

CLEANOUT

DEFINITION

BRAKE HORSEPOWER

ABBREVIATIONS

BRITISH THERMAL UNIT PER HOUR

ABOVE FINISHED FLOOR

BRITISH THERMAL UNIT

BACKFLOW PREVENTER

140° DOMESTIC HOT WATER RETURN
140° DOMESTIC HOT WATER

BTUH

BOTT
BTU

BHP
BFP
AQ
AP

BOTTOM

AQUASTAT
ACCESS PANEL

ABBREV.

140°

AFF

140°R

T, TEMP TEMPERATURE

P PRESSURE

WSFU WATER SUPPLY FIXTURE UNITS

DFU DRAINAGE FIXTURE UNITS

F

SP

CD

PLUMBING LEGEND

FLOOR DRAIN WITH TRAP PRIMER

TEMPERED WATERT

TW TEMPERED WATER

FUNNEL CONNECTION @ FLOOR DRAIN

S-A-1

G GAS

OPEN HUB DRAINOHD

TD TRENCH DRAIN

NON-FREEZE WALL HYDRANTNFWH

NATURAL GASG

CONNECT TO EXISTING

DEMOLITION ENDS HERE

TS

PS

PESSURE DIFFERENCE
ΔT
ΔP

TEMPERATURE DIFFERENCE
⌀ DIAMETER (OR ELECTRICAL PHASE)
% PERCENT

WATER PRESSURE DROPWPD

WG WATER GAUGE

W/ WITH
WC WATER COLUMN

ADJ ADJUSTABLE

EFF EFFICIENCY

ELECTRICAL CHARACTERISTICSELEC CHAR

ENERGY MANAGEMENT SYSTEMEMS

FPM FEET PER MINUTE

Hz HERTZ

KILOWATTKW
POUNDS
LINEAR FOOTLF

LBS

BTU PER HOUR (THOUSAND)
MINIMUM

MBH
MIN

MAXIMUMMAX

NUMBERNo.

ON CENTEROC

POUNDS PER SQUARE INCHPSI

RX
RPM

REMOVE EXISTING
REVOLUTIONS PER MINUTE

SB STAND-BY

SS STAINLESS STEEL

TYP TYPICAL

VEL VELOCITY

# DRAWING NOTE DESIGNATION

A. COORDINATE NEW WORK BETWEEN ALL DISCIPLINES.

B. ALL WORK SHALL BE DONE IN ACCORDANCE WITH ALL APPLICABLE CODES, ORDINANCES, REGULATIONS, AND
REQUIREMENTS OF ALL AGENCIES HAVING JURISDICTION OVER THE PROJECT.

C. IT IS THE INTENT OF THESE DRAWINGS FOR ALL DISCIPLINES AND SPECIFICATIONS TO PRODUCE A COMPLETE
PROJECT INCLUSIVE OF ALL SYSTEMS. THE CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIAL, FINISHES,
EQUIPMENT, INSTALLATION, AND SERVICES NECESSARY FOR AND INCIDENTAL WITH THE WORK, TO PROVIDE THE
OWNER WITH A COMPLETE PROJECT. IN ALL CASES THE DRAWINGS AND SPECIFICATIONS MUST BE REVIEWED,
PRICED, ESTIMATED, AND CONSTRUCTED IN THEIR ENTIRETY.  THE DRAWINGS ARE COMPLEMENTARY TO ONE
ANOTHER AND THE SPECIFICATIONS.  ANYTHING SHOWN OR IMPLIED ON ANY ONE DRAWING MUST BE PROVIDED,
INSTALLED AND CONNECTED AS THOUGH IT WAS SHOWN ON ALL DRAWINGS AND INCLUDED IN THE ORIGINAL
PRICING.  NO REQUEST FOR ADDITIONAL COST OR CHANGE ORDER WILL BE ACCEPTED BY THE OWNER FROM
ANY CONTRACTOR, SUPPLIER, OR INSTALLER THAT RESULTS FROM A FAILURE TO THOROUGHLY REVIEW ALL
DRAWINGS AND SPECIFICATIONS, COORDINATE WITH OTHER TRADES, OR THOROUGHLY INSPECT THE SITE TO
DETERMINE ALL EXISTING CONDITIONS.

D. PRIOR TO INITIATING ANY PORTION OF THE WORK, THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND
COORDINATE ALL PORTIONS OF THE CONTRACT DOCUMENTS RELATING TO THAT PORTION OF THE WORK AND
AFFECTING ADJOINING PORTIONS. IF AN ASSUMED OR ACTUAL CONFLICT IS DISCOVERED IN THE CONTRACT
DOCUMENTS, THE MORE EXPENSIVE OR HIGHER QUALITY OPTION (AS DETERMINED BY THE
ARCHITECT/ENGINEER) SHALL BE ASSUMED TO APPLY UNLESS DIRECTED OTHERWISE BY THE
ARCHITECT/ENGINEER. IF DISCREPANCIES EXIST, THEY SHALL BE REPORTED TO THE CONSTRUCTION MANAGER
FOR CLARIFICATION AND/OR RESOLUTION BEFORE COMMENCING SUCH WORK.

E. BY SUBMITTING A BID PROPOSAL THE CONTRACTOR CERTIFIES THAT THEY HAVE VISITED THE SITE, FAMILIARIZED
THEMSELVES WITH THE LOCAL CONDITIONS UNDER WHICH THE WORK IS TO BE PERFORMED AND AS ARE
NECESSARY FOR CONSTRUCTION, AND CORRELATED THEIR OBSERVATIONS WITH THE REQUIREMENTS OF THE
CONTRACT DOCUMENTS.  IT IS ASSUMED THAT THE CONTRACTOR HAS OBTAINED, BEFORE AWARD OF THE
CONTRACT, CLARIFICATION OF ALL QUESTIONS AS TO THE INTENT OF THE CONTRACT DOCUMENTS AND OF
ASSUMED OR ACTUAL CONFLICT BETWEEN TWO OR MORE ITEMS IN CONTRACT DOCUMENTS. SHOULD THE
CONTRACTOR FAIL TO OBTAIN SUCH CLARIFICATION, THE ARCHITECT/ENGINEER SHALL DIRECT WORK TO
PROCEED BY THE METHOD INDICATED, SPECIFIED OR REQUIRED BY CONTRACT DOCUMENTS WHICH WILL
PRODUCE THE BEST RESULTS, AS JUDGED BY THE ARCHITECT/ENGINEER.  SUCH DIRECTION BY THE
ARCHITECT/ENGINEER SHALL NOT ENTITLE THE CONTRACTOR TO ANY CLAIM FOR EXTRA COST.

F. DEFINITIONS: "PROVIDE" MEANS "FURNISH AND INSTALL". "VERIFY" MEANS "VERIFY IN THE FIELD AND
COORDINATE DIMENSIONS AND DISCREPANCIES".

G. THESE NOTES AND OTHER NOTES ON THE DRAWINGS ARE DIRECTIONS FOR THE CONTRACTOR'S
PERFORMANCE, UNLESS NOTED OTHERWISE (U.N.O.). FOR EXAMPLE, THE VERB "INSTALL" MEANS "CONTRACTOR
SHALL INSTALL", "RELOCATE" MEANS "CONTRACTOR SHALL RELOCATE", ETC.

H. UNLESS NOTED OTHERWISE, NUMBERED DIMENSIONS SHOWN ON DRAWINGS TAKE PRECEDENCE OVER SCALED
DRAWINGS. DETAIL DRAWINGS TAKE PRECEDENCE OVER GENERAL DRAWINGS. IF CONFLICTS EXIST ON THE
DRAWINGS, THEN THE MORE STRINGENT REQUIREMENT SHALL APPLY. FINAL INTERPRETATION SHALL BE MADE
BY THE ENGINEER.

I. SAMPLES AND SHOP DRAWINGS MUST BE SUBMITTED BY THE CONTRACTOR TO THE CONSTRUCTION MANAGER
FOR REVIEW AND PROCESSING BEFORE THE PURCHASE OR FABRICATION OF ANY MATERIALS.

J. DURING THE WORK, ANY CONDITION DISCOVERED THAT CAUSES CONFLICT WITH THE INTENDED DESIGN MUST
BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE ENGINEER.

K. CONTRACTOR SHALL STAGE WORK IN SUCH A WAY AT TO ENSURE SAFE EMERGENCY EGRESS AT ALL TIMES.

L. GENERAL NOTES, THOSE FOUND ON THIS SHEET, APPLY TO ALL DRAWINGS RELATED TO THIS PROJECT.

M. DRAWING NOTES SPECIFICALLY REFER TO ITEMS NOTED WITH NUMBER OR LETTER DESIGNATIONS ON THE
RESPECTIVE DRAWING WHERE THE DESIGNATIONS ARE SHOWN.

GENERAL NOTES: (PLUMBING)

A. LEAVE SPACE CLEAN ON COMPLETION, INCLUDING THE CLEANING OF GLASS, DOORS, FRAMES, FLOORS, GRILLES,
LIGHT LENSES, ETC.

B. EXCEPT FOR PREFINISHED SURFACES, ALL ITEMS DISTURBED OR DAMAGED BY WORK SHALL BE REFINISHED TO
MATCH SURROUNDING AREA OR FINISHED AS INDICATED.

C. ALL HOLES AND PENETRATIONS IN WALLS AND CEILING SURFACES SHALL BE PATCHED AND FIRE STOPPED.

D. ANY ALTERATION TO THE STRUCTURE (I.E. CORE DRILLING CONCRETE, ETC.) SHALL BE COORDINATED.

E. REFER TO STRUCTURAL DRAWINGS FOR TYPICAL PENETRATION/OPENING/INFILL DETAILS.

F. UNLESS OTHERWISE INDICATED, ALL PIPING, CONDUIT, DUCTWORK, AND SIMILAR SERVICES SHALL BE
CONCEALED.

G. CONDENSATE FROM HVAC EQUIPMENT COILS SHALL BE PIPED OUTSIDE THE BUILDING TO GRADE.

H. COORDINATE PLUMBING PIPING ENCLOSURES WITH ARCHITECTURAL DRAWINGS PRIOR TO SETTING PIPING
BELOW SLABS.

I. FIELD VERIFY PIPING MATERIALS AND SIZES PRIOR TO CONNECTION THERETO.

J. PROVIDE SHUTOFF VALVES IN DOMESTIC WATER SYSTEM BRANCH LINES SERVING TWO OR MORE FIXTURES.

K. INSTALL PIPING TO ALLOW ACCESS TO VALVES.

L. ITEMS SUCH AS ACCESS DOORS, RISE AND DROPS IN PIPING, ETC., ARE INDICATED ON THE DRAWINGS FOR
CLARITY OR A SPECIFIC LOCATION REQUIREMENT AND SHALL NOT BE INTERPRETED AS THE EXTENT OF THE
REQUIREMENTS FOR THESE ITEMS.  THE CONTRACTOR IS RESPONSIBLE FOR THESE ITEMS AS REQUIRED
ELSEWHERE IN THE CONTRACT DOCUMENTS.

M. ALL PLUMBING FIXTURES SHALL HAVE A MINIMUM AIR GAP FROM THE LOWEST END OF A POTABLE WATER
OUTLET TO THE FLOOD RIM OR LINE OF THE FIXTURE INTO WHICH IT DISCHARGES (FLOOR DRAIN, FLOOR SINK,
ETC.). THE AIR GAP SHALL BE A MINIMUM OF TWICE THE EFFECTIVE OPENING OF A POTABLE WATER OUTLET
UNLESS THE OUTLET IS A DISTANCE LESS THAN 3 TIMES THE EFFECTIVE OPENING AWAY FROM A WALL OR
SIMILAR VERTICAL SURFACE IN WHICH CASE THE MINIMUM REQUIRED AIR GAP SHALL BE 3 TIMES THE EFFECTIVE
OPENING OF THE OUTLET.

N. FIXTURES SUBJECT TO INTERMITTENT OR CONTINUOUS PRESSURE BACK-SIPHONAGE SHALL BE PROVIDED WITH
A BACKFLOW PREVENTION DEVICE.

O. ALL PIPING NOT INDICATED IN CHASES SHALL BE LOCATED ABOVE CEILING AS HIGH AS POSSIBLE. COORDINATE
ROUTING OF PIPING WITH OTHER DISCIPLINES.

P. REFER TO ALL ARCHITECTURAL DRAWINGS FOR RATED WALL ASSEMBLY LOCATIONS.

Q. ALL COMPONENTS OF THE DOMESTIC WATER SYSTEMS SHALL BE NSF-61 CERTIFIED.

R. INSTALL DIELECTRIC FITTINGS IN ABOVEGROUND AND BELOWGROUND PIPING AT CONNECTIONS OF DISSIMILAR
METAL PIPING AND TUBING. DIELECTRIC UNIONS AND COUPLINGS ARE PROHIBITED.

GENERAL CONSTRUCTION NOTES:

GENERAL NOTES AND CONDITIONS:

GENERAL DEMOLITION NOTES:
A. LEAVE SPACE CLEAN ON COMPLETION, INCLUDING THE CLEANING OF GLASS, DOORS, FRAMES, FLOORS, GRILLES,

LIGHT LENSES, ETC.

B. EXCEPT FOR PREFINISHED SURFACES, ALL ITEMS DISTURBED OR DAMAGED BY WORK SHALL BE REFINISHED TO
MATCH SURROUNDING AREA OR FINISHED AS INDICATED.

C. ALL HOLES AND PENETRATIONS IN WALLS AND CEILING SURFACES SHALL BE PATCHED AND FIRE STOPPED.

D. ANY ALTERATION TO THE STRUCTURE (I.E. CORE DRILLING CONCRETE, ETC.) SHALL BE COORDINATED.

E. DEMOLITION WORK IS BASED ON INFORMATION AVAILABLE AT THE TIME OF DOCUMENT PREPARATION AND MAY
NOT REFLECT ALL ITEMS TO BE REMOVED. EXISTING MECHANICAL EQUIPMENT, PIPING, HANGERS, SUPPORT,
INSULATION, CONTROLS, ETC. IS TO BE REMOVED IN ITS ENTIRETY UNLESS NOTED OTHERWISE.

F. THE OWNER HAS THE RIGHT OF FIRST REFUSAL FOR ANY ITEMS BEING DEMOLISHED. THE CONTRACTOR SHALL
MEET WITH THE OWNER PRIOR TO ANY DEMOLITION TO DETERMINE ALL EQUIPMENT AND MATERIALS TO BE
SALVAGED AND WHERE THE SALVAGED MATERIALS SHALL BE DELIVERED.

G. ALL OTHER MATERIALS AND EQUIPMENT WHICH ARE REMOVED SHALL BECOME PROPERTY OF THE CONTRACTOR
AND SHALL BE PROMPTLY REMOVED FROM THE PREMISES AND DISPOSED OF IN AN APPROVED MANNER.

H. EXISTING PIPING, EQUIPMENT, MATERIALS, ETC. NOT REQUIRED FOR RE-USE OR RE-INSTALLATION IN THIS
PROJECT, SHALL BE REMOVED.

I. WHERE PIPING IS INDICATED TO BE REMOVED, REMOVE ALL PIPE HANGERS OR SUPPORTS WHICH WERE
SUPPORTING THE REMOVED PIPING.

GENERAL NOTES: (PLUMBING)
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PLUMBING NOTES & LEGEND

09/16/24ALBAN90% CONSTRUCTION DOCUMENTS

ALBAN

1. WATER TEMPERING DEVICES:

A. WATER TEMPERING DEVICE #1 (WTD-1): (LAVATORIES & SINKS)

a. PROVIDE FOR ALL FIXTURES FOR WHICH HOT WATER IS PROVIDED.
b. TEMPER WATER FROM 120°F TO 105°F.
c. ASSE 1070 RATED, NSF-61 CERTIFIED.
d. BASED ON: WATTS MODEL LFMMV OR AS APPROVED EQUAL.

PLUMBING EQUIPMENT NOTES

PLUMBING FIXTURE SCHEDULE

DESIG. FIXTURE

ROUGH-IN CONNECTION FIXTURE UNIT VALUES
FLOW RATE

(GPM)

WATER
TEMPERING

DEVICE (WTD) REMARKSCW HW SAN VENT CW HW SAN

P1 WATER CLOSET 1" - - - 4" 2" 5 - - - 4 1.6 GPF - - - ADULT STANDARD; FLOOR MOUNTED, BOTTOM OUTLET; FLUSH TANK
P1A WATER CLOSET 1" - - - 4" 2" 5 - - - 4 1.6 GPF - - - ADULT ADA  ACCESSIBLE; FLOOR MOUNTED, BOTTOM OUTLE; FLUSH TANK
P2 LAVATORY (FAUCET ONLY) 1/2" 1/2" 1-1/2" 1-1/2" 1.5 1.5 1 0.35 WTD-1
P2A LAVATORY 1/2" 1/2" 1-1/2" 1-1/2" 1.5 1.5 1 0.35 WTD-1 ADA ACCESSIBLE

HAWP APPLICATION10/23/2024
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FLOOR PLAN - BASEMENT - DEMO

09/16/24ALBAN90% CONSTRUCTION DOCUMENTS

ALBAN

DRAWING NOTES:
RX WATER CLOSET AND PREPARE ROUGH IN 
CONNECTIONS FOR REPLACMENT FIXTURE.

RX LAVATORY AND CUT/CAP ASSOCIATED PIPING 
BEHIND WALL. 

RX SHOWER/TUB AND PREPARE ROUGH IN 
CONNECTIONS FOR RE-USE.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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SCALE:  1/4"  = 1'-0"

N
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1/4" = 1'-0"
FLOOR PLAN - BASEMENT - DEMOLITION
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09/16/24ALBAN90% CONSTRUCTION DOCUMENTS

ALBAN

DRAWING NOTES:
RX WATER CLOSET AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX LAVATORY AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX WATER DISPENSER. PREPARE WATER 
CONNECTION ROUGH IN FOR REPLACMENT FIXTURE.

RX COUNTER SINK. PREPARE ROUGH IN 
CONNECTIONS FOR REPLACMENT FIXTURE.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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SCALE:  1/4"  = 1'-0"
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FLOOR PLAN - LEVEL 1 - DEMOLITION
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09/16/24ALBAN90% CONSTRUCTION DOCUMENTS

ALBAN

DRAWING NOTES:
RX WATER CLOSET AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX LAVATORY AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX SHOWER AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX WATER CLOSET AND PREPARE ROUGH IN 
CONNECTIONS FOR REPLACMENT FIXTURE.

RX LAVATORY FAUCET AND PREPARE ROUGH IN 
CONNECTIONS FOR REPLACMENT FIXTURE. EX 
LAVATORY SINK TO REMAIN.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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FLOOR PLAN - LEVEL 2 - DEMOLITION
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09/16/24ALBAN90% CONSTRUCTION DOCUMENTS

ALBAN

DRAWING NOTES:
RX WATER CLOSET AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX LAVATORY AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

RX TUB & SHOWER AND ALL ASSOCIATED DOMESTIC 
WATER, SANITARY, & VENT PIPING. CAP PIPING 
BELOW FLOOR/BEHIND WALL AND PATCH 
PENETRATION TO MATCH EXISTING MATERIALS.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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FLOOR PLAN - LEVEL 3 - DEMOLITION

2

3

HAWP APPLICATION10/23/2024



CW UP TO WATER 
CLOSET

CW, HW, & SAN 
UP TO LAVATORY

SAN UP TO WATER 
CLOSET

SA
N

1

CWHW

2

3

P1A
P2A

1"
½"

4"

STORAGE

005

MECHANICAL

ROOM

004

STORAGE

007

STORAGE

008

CORRIDOR

001

STORAGE

002

STORAGE

009 STORAGE

010

BATHROOM

003

CLOSET

006

1" CD UP

1" CD DISCHARGE 
TO GRADE

CD

CD

1" CD DISCHARGE 
TO GRADE

1"

Engineering Consultants, LLC

NOW PART OF

E N G I N EE R I N G , I N C

The Maryland-National Capital
Park and Planning Commission

Montgomery County Department of Parks
2425 Reedie Drive

Wheaton, Maryland 20902
(301) 495-2535

SUBMISSION / REVISION

Rev. No.  Date

SCALE: As Shown

DWG. #

Renovation

DESIGN PROFESSIONAL / FIRM(S) LOGO
AND CONTACT INFORMATION

PROFESSIONAL CERTIFICATION:

I certify that these documents were prepared or approved

by me, and that I am a duly licensed professional

engineer under the laws under of the State of Maryland.

LICENSE NO.____________________________

EXPIRATION DATE:_______________________

DRAWING CHECKED BY:

Submission Name DateInitials Description

DPS PERMIT USE

Professional
Seal

DocuSeal

303 International Circle | Suite #450 | Hunt Valley, MD 21030
T: 410.842.6411 : www.albanengineering.com

HISTORIC NEEDWOOD MANSION

6700 NEEDWOOD ROAD DERWOOD, MD 20855

P1.00
FLOOR PLAN - BASEMENT

03/06/24ALBAN90% CONSTRUCTION DOCUMENTS

ALBAN

DRAWING NOTES:
EXTEND AND CONNECT DOMESTIC COLD WATER, 
HOT WATER, & SANITARY TO EX PIPING IN 
APPROXIMATELY THIS AREA. 

PROVIDE WATER CLOSET AND CONNECT TO EX 
PLUMBING ROUGH-INS. PROVIDE WATER SUPPLY 
CONNECTION AND ANGLE STOP VALVES.

PROVIDE LOW FLOW FAUCET LAVATORY SINK. 
EXTEND AND CONNECT DOMESTIC WATER AND 
SANITARY/VENT PIPING FROM EXISTING TUB ROUGH-
INS.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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ALBAN

DRAWING NOTES:
EXTEND AND CONNECT VENT PIPING TO EX PIPING IN 
APPROXIMATELY THIS AREA.

OWNER PROVIDED ADA COMPLIANT WATER 
DISPENSER. CONNECT TO EX WATER CONNECTION 
ROUGH IN.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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DRAWING NOTES:
PROVIDE WATER CLOSET AND CONNECT TO EX 
PLUMBING ROUGH-INS. PROVIDE WATER SUPPLY 
CONNECTION AND ANGLE STOP VALVES.

PROVIDE LOW FLOW FAUCET AND INSTALL ON EX 
LAVATORY SINK. PROVIDE WATER SUPPLY 
CONNECTION AND ANGLE STOP VALVES.

GENERAL NOTES:
1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,

FLOORS, ROOF, ETC.) TO MATCH EXISTING
MATERIALS, FINISHES, ETC. AND PAINT TO MATCH
EXISTING.
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DRAWING NOTES:
PROVIDE WATER CLOSET AND CONNECT TO EX 
PLUMBING ROUGH-INS. PROVIDE WATER SUPPLY 
CONNECTION AND ANGLE STOP VALVES.

PROVIDE LOW FLOW FAUCET AND INSTALL ON EX 
LAVATORY SINK. PROVIDE WATER SUPPLY 
CONNECTION AND ANGLE STOP VALVES.

GENERAL NOTES:
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AutoCAD SHX Text
PROVIDE DIELECTRIC INSULATOR STRIPS IF DISSIMILAR METALS ARE USED

AutoCAD SHX Text
CAULK ANNULAR SPACE WITH FIRE RETARDANT SEALER TOP AND BOTTOM PER MANUFACTURER AS RECOMMENDED BY THICKNESS

AutoCAD SHX Text
SET SLEEVE 2" ABOVE FINISHED FLOOR

AutoCAD SHX Text
FULL ANNULAR SPACE BETWEEN CAULKING WITH FIRE RETARDANT MATERIAL

AutoCAD SHX Text
SLEEVE SET, FLUSH WITH BOTTOM OF SLAB

AutoCAD SHX Text
PROVIDE WATER 18 GA. STEEL STOP (CONTINUOUS) AROUND SLEEVE (WELDED)

AutoCAD SHX Text
SCH. 40 OR STANDARD WT. BLACK STEEL PIPE SLEEVE SIZED TO  ACCOMMODATE MIN. 1" ANNULAR SPACE BETWEEN PIPE/DUCT & SLEEVE

AutoCAD SHX Text
SET SLEEVE INTO DECK PRIOR TO CONCRETE POUR

AutoCAD SHX Text
PIPE CENTERLINE

AutoCAD SHX Text
FINISHED FLOOR

AutoCAD SHX Text
FLOOR SLAB

AutoCAD SHX Text
NOTES: FOR INTERIOR FRAME PARTITIONS-PIPE SLEEVES MAY BE FABRICATED FROM GALVANIZED SHEET METAL; ROUND TUBE CLOSED WITH SNAPLOCK JOINT, WELDED SPIRAL SEAMS, OR WELDED LONGITUDINAL JOINT. FABRICATE FROM THE FOLLOWING GAUGES: 3" AND SMALLER, 20 GAUGE; 4" TO 6", 16 GAUGE; OVER 6", 14 GAUGE. COORDINATE WALL CONSTRUCTION TO PROVIDE STUDS AROUND PENETRATION.

AutoCAD SHX Text
TERMINATE SLEEVE FLUSH WITH FINISHED WALL SURFACES

AutoCAD SHX Text
SCHEDULE 40 GALVANIZED STEEL PIPE SLEEVE OF SIZE TO PASS PIPE AND INSULATION; REMOVE BURRS

AutoCAD SHX Text
FINISHED ESCUTCHEON PLATE FLUSH AGAINST WALL AND OF SIZE TO COMPLETELY COVER OPENING

AutoCAD SHX Text
FINISHED WALL SURFACE

AutoCAD SHX Text
CONCEALED PIPING

AutoCAD SHX Text
PIPE AND INSULATION TO BE CENTERED IN SLEEVE - DO NOT SUPPORT PIPE FROM SLEEVE

AutoCAD SHX Text
SEAL SLEEVES THRU FIRE/SMOKE WALLS AND FLOOR IN A SMOKE  TIGHT MANNER WITH AN APPROVED FIRE STOP CAULK. SLEEVES THROUGH RATED ASSEMBLIES SHALL BE CONSTRUCTED & SEALED PER A LISTED ASSEMBLY

AutoCAD SHX Text
TYPICAL SLEEVE THROUGH FLOOR DETAIL

AutoCAD SHX Text
RISER CLAMP MODIFIED TO FIT IN CHASE OR COLUMN ENCLOSURE IF NECESSARY

AutoCAD SHX Text
PIPING EXPOSED TO VIEW

AutoCAD SHX Text
CLAMP ROD TO TOP CORD OF JOIST/BEAM

AutoCAD SHX Text
ALL THREAD ROD (TYP.)

AutoCAD SHX Text
HEAVY DUTY CLEVIS HANGER (TYP.)

AutoCAD SHX Text
HANGER ROD (TYP.)

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
CLEVIS HANGER WITHOUT INSULATION

AutoCAD SHX Text
CLEVIS HANGER WITH INSULATION

AutoCAD SHX Text
STRUCTURAL JOIST/ BEAM (TYP.)

AutoCAD SHX Text
16 GA. SHEET METAL SADDLE 12" LONG

AutoCAD SHX Text
BLOCK SUPPORT  WHERE REQUIRED TO ELIMINATE INSULATION DAMAGE

AutoCAD SHX Text
VAPOR BARRIER  INSULATION

AutoCAD SHX Text
SUPPORT ADJUSTMENT NUT (TYP.)

AutoCAD SHX Text
LOCKING NUT (TYP.)

AutoCAD SHX Text
TYPICAL PIPE SUPPORT DETAIL

AutoCAD SHX Text
TYPICAL PIPE SLEEVE THRU INTERNAL WALL DETAIL

AutoCAD SHX Text
SANITARY MAIN

AutoCAD SHX Text
WAX RING

AutoCAD SHX Text
PIPE FITTING

AutoCAD SHX Text
H

AutoCAD SHX Text
FINISHED FLOOR

AutoCAD SHX Text
WATER CLOSET

AutoCAD SHX Text
SEAT

AutoCAD SHX Text
FLUSH VALVE

AutoCAD SHX Text
CAULK ENTIRE  PERIMETER WHERE FIXTURE CONTACTS FLOOR

AutoCAD SHX Text
1/4" JOINT PACK & CAULK ALL WALL & FLOOR PENETRATIONS (TYP)

AutoCAD SHX Text
CW SUPPLY

AutoCAD SHX Text
ESCUTCHEON PLATE (TYP)

AutoCAD SHX Text
WALL

AutoCAD SHX Text
CHASE

AutoCAD SHX Text
PIPE SUPPORT (TYP)

AutoCAD SHX Text
VENT PIPE

AutoCAD SHX Text
LONG CLOSET BEND

AutoCAD SHX Text
1/4" JOINT PACK & CAULK ALL  WALL & FLOOR PENETRATIONS

AutoCAD SHX Text
1. FOR CONTINUATION OF PIPING SEE PLANS.         2. H = AS REQUIRED PER PLUMBING CODE AND ACCESSIBILITY (AT ADA FIXTURES). REFER TO ARCHITECTURAL DRAWINGS FOR ADDITIONAL INFORMATION.

AutoCAD SHX Text
NOTES:

AutoCAD SHX Text
TYPICAL WATER CLOSET WITH TRAP PRIMING DETAIL

AutoCAD SHX Text
TEMP WATER TO FIXTURE

AutoCAD SHX Text
TYPICAL SINK ASSE 1070 MIXING VALVE INSTALLATION DETAIL

AutoCAD SHX Text
SHUTOFF VALVE (TYP)

AutoCAD SHX Text
COLD WATER TO FIXTURE

AutoCAD SHX Text
ASSE 1070 THERMOSTATIC MIXING VALVE SERVING EACH SINK, CONCEAL IN CABINET AND PROVIDE ACCESS.

AutoCAD SHX Text
SINK

AutoCAD SHX Text
HW SUPPLY

AutoCAD SHX Text
CW SUPPLY

AutoCAD SHX Text
TYPICAL WALL MOUNTED LAVATORY DETAIL

AutoCAD SHX Text
FINISHED FLOOR

AutoCAD SHX Text
FAUCET

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
ASSE 1070 THERMOSTATIC MIXING VALVE MOUNTED TO WALL WITH INTEGRAL WALL BRACKET. LOCATE AS HIGH AS POSSIBLE.

AutoCAD SHX Text
FLEXIBLE METAL RISER FOR COLD & TEMPERED WATER (TYP)

AutoCAD SHX Text
ANGLE STOP VALVES

AutoCAD SHX Text
1/4" JOINT PACK & CAULK ALL  WALL & FLOOR PENETRATIONS

AutoCAD SHX Text
MANUAL FAUCET

AutoCAD SHX Text
NOTES: 1. FOR CONTINUATION OF PIPING SEE PLANS. 2. H = AS REQUIRED PER PLUMBING CODE AND ACCESSIBILITY (AT ADA FIXTURES). REFER TO ARCHITECTURAL DRAWINGS FOR ADDITIONAL INFORMATION. 3. INSTALL TEMPERING VALVES BELOW LAVATORY, MOUNTED TO WALL.

AutoCAD SHX Text
CAULK WHERE LAVATORY CONTACTS WALL

AutoCAD SHX Text
CW AND TW FLEXIBLE METAL RISERS

AutoCAD SHX Text
CHROME ESCUTCHEON (TYP.)

AutoCAD SHX Text
ANGLE STOP VALVE

AutoCAD SHX Text
TRAP (FOR HANDICAPPED FIXTURES UTILIZE OFFSET TRAP WITH INSULATION KIT)

AutoCAD SHX Text
LAVATORY/ SINK

AutoCAD SHX Text
HW SUPPLY

AutoCAD SHX Text
CW SUPPLY

AutoCAD SHX Text
VENT PIPE

AutoCAD SHX Text
CHASE

AutoCAD SHX Text
WALL
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SANITARY MAIN

AutoCAD SHX Text
H

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
FINISHED FLOOR

AutoCAD SHX Text
FIXTURE SUPPORT

AutoCAD SHX Text
ASSE 1070 TEMPERING VALVE

AutoCAD SHX Text
HW RETURN

AutoCAD SHX Text
2" MIN

AutoCAD SHX Text
4" MIN

AutoCAD SHX Text
DRAIN SHALL BE ONE PIPE SIZE LARGER THAN THE SIZE OF THE NIPPLE ON THE DRAIN PAN (MIN SIZE 1")

AutoCAD SHX Text
DRAIN PAN

AutoCAD SHX Text
INCREASER

AutoCAD SHX Text
VENT

AutoCAD SHX Text
UNION

AutoCAD SHX Text
CEILING

AutoCAD SHX Text
COORDINATE DISTANCE OFFSETS WITH EQUIPMENT PRESSURE DIFFERENTIALS. COORDINATE ARRANGEMENT TO ALLOW ACCESS TO ALL CLEANOUTS. TERMINAL UNIT IS DEFINED AS ANY FAN COIL UNIT, BLOWER COIL UNIT, HEAT PUMP, SPLIT SYSTEM INDOOR UNIT, UNIT VENTILATOR, ETC.

AutoCAD SHX Text
NOTES:
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2.

AutoCAD SHX Text
PITCHED DOWN TOWARD DRAIN (2% SLOPE MIN)

AutoCAD SHX Text
REFER TO FLOOR PLAN AND DETAILS FOR TERMINATION

AutoCAD SHX Text
CLEANOUT WITH  REMOVABLE DRAIN PLUG WITH CAP & CHAIN (TYP)

AutoCAD SHX Text
TYPICAL TERMINAL UNIT CONDENSATE DRAIN TRAP DETAIL

AutoCAD SHX Text
3.

AutoCAD SHX Text
CONDENSATE DRAIN SIZING SCHEDULE
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No OF MECH EQ.
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CD PIPE SIZE
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TYPICAL CONDENSATE DRAIN AT GRADE DETAIL
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CD IN PIPE ENCLOSURE
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45° ELBOW (COPPER)WITH BUG SCREEN AND ESCUTCHEON PLATE (COPPER)
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CONCRETE SPLASH BLOCK
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NOTE:

PRESSURE REDUCING VALVE

NOT ALL SYMBOLS MAY BE USED.

DUCT TRANSITION

DIRECTION OF FLOW

FLOW SWITCH

PIPE DOWN

PITCH OF PIPE, % SLOPE

PIPE UP

UNIT HEATER

PIPE UP & DOWN

CHECK VALVE

DIFFERENTIAL PRESSURE CONTROLLER

AUTOMATIC FLOW CONTROL VALVE

DIFFERENTIAL PRESSURE TRANSMITTER

THERMOSTAT

FAN SWITCH

SENSIBLE

WATER PRESSURE DROP

NOT ALL ABBREVIATIONS MAY BE USED.NOTE:

WPD

WG

WB

SP

SENS

WET BULB

WATER GAUGE

STATIC PRESSURE

BALL VALVE

PRESSURE GAUGE W/ NEEDLE VALVE

3-WAY MODULATING VALVE (ATC)

GLOBE VALVE

2-WAY MODULATING VALVE (ATC)

BUTTERFLY VALVE

GATE VALVE

CHANGE IN ELEVATION RISE(R),DROP(D)

POWER ROOF VENTILATOR

UNION

FLEXIBLE CONNECTION (PIPING)

MANUAL AIR VENT

THERMOMETER

PRESSURE RELIEF OR SAFETY VALVE

STRAINER W/HOSE END DRAIN VALVE & CAP

COMBINATION SHUT-OFF/BALANCING VALVE

HOSE END DRAIN VALVE

ACOUSTICAL SOUND LINING

ELBOW W/ TURNING VANES

DUCT SMOKE DETECTOR

RECT. TO ROUND TRANSITION

MANUAL VOLUME DAMPER

COMBINATION FIRE/SMOKE DAMPER

SMOKE DAMPER

FIRE DAMPER

MOTOR OPERATED DAMPER

FLEXIBLE DUCT

DEFINITION

SYMBOLS

RETURN AIR DUCT UP, DOWN

EXHAUST AIR DUCT UP, DOWN

OUTSIDE AIR DUCT UP, DOWN

SUPPLY AIR DUCT UP, DOWN

SYMBOL

GALLONS PER MINUTE

INVERT ELEVATION

NUMBER

INV ELEV

No.

IN INCHES

FT HD

GPM

HP

GALV

GA

FT

FS

HORSEPOWER

FEET OF HEAD

GALVANIZED

GAUGE

FLOW SWITCH

FEET

CONDENSATE DRAIN

ELECTRICAL CHARACTERISTICS

DECIBEL

CONNECT TO EXISTING

ELEC CHAR

ELEV

DWG

EFF

ELEC

DIA

DIFF

ELEVATION

EFFICIENCY

DIAMETER

DIFFUSER

DRAWING

ELECTRICAL

CU FT

dB

CX

DDC

CW

CLG

CO

CD, COND

CAP

CUBIC FEET

COLD WATER

DIRECT DIGITAL CONTROLLER

CEILING

CAPACITY

CLEANOUT

DEFINITION

BRAKE HORSEPOWER

AUTOMATIC TEMPERATURE CONTROL

ABBREVIATIONS

BRITISH THERMAL UNIT PER HOUR

BRITISH THERMAL UNIT

BTUH

BTU

BHP

ATC

ABBREV.

T, TEMP TEMPERATURE

P PRESSURE

DB DRY BULB

MECHANICAL LEGEND

FLANGE

FLEXIBLE CONNECTION (DUCTWORK)

MULTI-PURPOSE VALVE

RADIUS ELBOW

CONNECT TO EXISTING

DEMOLITION ENDS HERE

,

,

,

,

DD

R

x%

FS

T

S

DP

DPT

CAPPED PIPE

SOLENOID VALVE
S

REFRIGERANT SUCTION

HEATING WATER RETURN

REFRIGERANT LIQUID

HEATING WATER SUPPLYHS

HR

CONDENSATE

COLD WATER

RL

RS

CD

CW

AFF ABOVE FINISHED FLOOR

AHU AIR HANDLING UNIT

APD AIR PRESSURE DROP

AFPF AIRFOIL PLENUM FAN

CFM CUBIC FEET PER MINUTE

DN DOWN

ENERGY MANAGEMENT SYSTEMEMS

EWT

ESP

ENTERING WATER TEMPERATURE

EXTERNAL STATIC PRESSURE

EX EXISTING

EA EXHAUST AIR

EAT ENTERING AIR TEMPERATURE

EF EXHAUST FAN

FT H O FEET WATER GAUGE2

FPM FEET PER MINUTE

BOTTOM OF STRUCTUREBOS

FZ FREEZE STAT

HS

HR

HEATING WATER SUPPLY

HEATING WATER RETURN

Hz HERTZ

IN H O INCHES WATER GAUGE2

KILOWATTKW

LEAVING AIR TEMPERATURE

POUNDS

LAT

LBS

LEAVING WATER TEMPERATURELWT

BTU PER HOUR (THOUSAND)MBH

NOISE CRITERA, NORMALLY CLOSEDNC

NORMALLY OPENNO

OUTSIDE AIR TEMPERATUREOAT

OUTSIDE AIROA

ON CENTEROC

PD PRESSURE DROP

POUNDS PER SQUARE INCHPSI

PESSURE DIFFERENCE

ΔT

ΔP

TEMPERATURE DIFFERENCE

⌀ DIAMETER (OR ELECTRICAL PHASE)

% PERCENT

RETURN AIRRA

REQUIRED

RX

RPM

REQ'D

REMOVE EXISTING

REVOLUTIONS PER MINUTE

SUPPLY AIRSA

SCHEDULE

SD

SCH

SMOKE DAMPER

SS STAINLESS STEEL

VAV

W/

VARIABLE AIR VOLUME

WITH

TONS TONS OF REFRIGERATION

ADJ ADJUSTABLE

AMS AIR MONITORING STATION

DD DUCT SMOKE DETECTOR

DP DIFFERENTIAL PRESSURE CONTROLLER

DPT DIFFERENTIAL PRESSURE TRANSMITTER

FD FIRE DAMPER

MOTOR OPERATED DAMPERMOD

SL ACOUSTICAL SOUND LINING

TSTAT THERMOSTAT

V VOLTAGE

VSD

VEL VELOCITY

VARIABLE SPEED DRIVE

VD MANUAL VOLUME DAMPER

TYP TYPICAL

WC WATER COLUMN

#

# #

DRAWING NOTE DESIGNATION

EQUIPMENT BOX DESIGNATION

AIR DEVICE DESIGNATION#

,

A. COORDINATE NEW WORK BETWEEN ALL DISCIPLINES.

B. ALL WORK SHALL BE DONE IN ACCORDANCE WITH ALL APPLICABLE CODES, ORDINANCES, REGULATIONS, AND
REQUIREMENTS OF ALL AGENCIES HAVING JURISDICTION OVER THE PROJECT.

C. IT IS THE INTENT OF THESE DRAWINGS FOR ALL DISCIPLINES AND SPECIFICATIONS TO PRODUCE A COMPLETE
PROJECT INCLUSIVE OF ALL SYSTEMS. THE CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIAL, FINISHES,
EQUIPMENT, INSTALLATION, AND SERVICES NECESSARY FOR AND INCIDENTAL WITH THE WORK, TO PROVIDE THE
OWNER WITH A COMPLETE PROJECT. IN ALL CASES THE DRAWINGS AND SPECIFICATIONS MUST BE REVIEWED,
PRICED, ESTIMATED, AND CONSTRUCTED IN THEIR ENTIRETY.  THE DRAWINGS ARE COMPLEMENTARY TO ONE
ANOTHER AND THE SPECIFICATIONS.  ANYTHING SHOWN OR IMPLIED ON ANY ONE DRAWING MUST BE PROVIDED,
INSTALLED AND CONNECTED AS THOUGH IT WAS SHOWN ON ALL DRAWINGS AND INCLUDED IN THE ORIGINAL
PRICING.  NO REQUEST FOR ADDITIONAL COST OR CHANGE ORDER WILL BE ACCEPTED BY THE OWNER FROM
ANY CONTRACTOR, SUPPLIER, OR INSTALLER THAT RESULTS FROM A FAILURE TO THOROUGHLY REVIEW ALL
DRAWINGS AND SPECIFICATIONS, COORDINATE WITH OTHER TRADES, OR THOROUGHLY INSPECT THE SITE TO
DETERMINE ALL EXISTING CONDITIONS.

D. PRIOR TO INITIATING ANY PORTION OF THE WORK, THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND
COORDINATE ALL PORTIONS OF THE CONTRACT DOCUMENTS RELATING TO THAT PORTION OF THE WORK AND
AFFECTING ADJOINING PORTIONS. IF AN ASSUMED OR ACTUAL CONFLICT IS DISCOVERED IN THE CONTRACT
DOCUMENTS, THE MORE EXPENSIVE OR HIGHER QUALITY OPTION (AS DETERMINED BY THE
ARCHITECT/ENGINEER) SHALL BE ASSUMED TO APPLY UNLESS DIRECTED OTHERWISE BY THE
ARCHITECT/ENGINEER. IF DISCREPANCIES EXIST, THEY SHALL BE REPORTED TO THE CONSTRUCTION MANAGER
FOR CLARIFICATION AND/OR RESOLUTION BEFORE COMMENCING SUCH WORK.

E. BY SUBMITTING A BID PROPOSAL THE CONTRACTOR CERTIFIES THAT THEY HAVE VISITED THE SITE, FAMILIARIZED
THEMSELVES WITH THE LOCAL CONDITIONS UNDER WHICH THE WORK IS TO BE PERFORMED AND AS ARE
NECESSARY FOR CONSTRUCTION, AND CORRELATED THEIR OBSERVATIONS WITH THE REQUIREMENTS OF THE
CONTRACT DOCUMENTS.  IT IS ASSUMED THAT THE CONTRACTOR HAS OBTAINED, BEFORE AWARD OF THE
CONTRACT, CLARIFICATION OF ALL QUESTIONS AS TO THE INTENT OF THE CONTRACT DOCUMENTS AND OF
ASSUMED OR ACTUAL CONFLICT BETWEEN TWO OR MORE ITEMS IN CONTRACT DOCUMENTS. SHOULD THE
CONTRACTOR FAIL TO OBTAIN SUCH CLARIFICATION, THE ARCHITECT/ENGINEER SHALL DIRECT WORK TO
PROCEED BY THE METHOD INDICATED, SPECIFIED OR REQUIRED BY CONTRACT DOCUMENTS WHICH WILL
PRODUCE THE BEST RESULTS, AS JUDGED BY THE ARCHITECT/ENGINEER.  SUCH DIRECTION BY THE
ARCHITECT/ENGINEER SHALL NOT ENTITLE THE CONTRACTOR TO ANY CLAIM FOR EXTRA COST.

F. DEFINITIONS: "PROVIDE" MEANS "FURNISH AND INSTALL". "VERIFY" MEANS "VERIFY IN THE FIELD AND
COORDINATE DIMENSIONS AND DISCREPANCIES".

G. THESE NOTES AND OTHER NOTES ON THE DRAWINGS ARE DIRECTIONS FOR THE CONTRACTOR'S
PERFORMANCE, UNLESS NOTED OTHERWISE (U.N.O.). FOR EXAMPLE, THE VERB "INSTALL" MEANS "CONTRACTOR
SHALL INSTALL", "RELOCATE" MEANS "CONTRACTOR SHALL RELOCATE", ETC.

H. UNLESS NOTED OTHERWISE, NUMBERED DIMENSIONS SHOWN ON DRAWINGS TAKE PRECEDENCE OVER SCALED
DRAWINGS. DETAIL DRAWINGS TAKE PRECEDENCE OVER GENERAL DRAWINGS. IF CONFLICTS EXIST ON THE
DRAWINGS, THEN THE MORE STRINGENT REQUIREMENT SHALL APPLY. FINAL INTERPRETATION SHALL BE MADE
BY THE ENGINEER.

I. SAMPLES AND SHOP DRAWINGS MUST BE SUBMITTED BY THE CONTRACTOR TO THE CONSTRUCTION MANAGER
FOR REVIEW AND PROCESSING BEFORE THE PURCHASE OR FABRICATION OF ANY MATERIALS.

J. DURING THE WORK, ANY CONDITION DISCOVERED THAT CAUSES CONFLICT WITH THE INTENDED DESIGN MUST
BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE ENGINEER.

K. CONTRACTOR SHALL STAGE WORK IN SUCH A WAY AT TO ENSURE SAFE EMERGENCY EGRESS AT ALL TIMES.

L. GENERAL NOTES, THOSE FOUND ON THIS SHEET, APPLY TO ALL DRAWINGS RELATED TO THIS PROJECT.

M. DRAWING NOTES SPECIFICALLY REFER TO ITEMS NOTED WITH NUMBER OR LETTER DESIGNATIONS ON THE
RESPECTIVE DRAWING WHERE THE DESIGNATIONS ARE SHOWN.

A. LEAVE SPACE CLEAN ON COMPLETION, INCLUDING THE CLEANING OF GLASS, DOORS, FRAMES, FLOORS, GRILLES,
LIGHT LENSES, ETC.

B. EXCEPT FOR PREFINISHED SURFACES, ALL ITEMS DISTURBED OR DAMAGED BY WORK SHALL BE REFINISHED TO
MATCH SURROUNDING AREA OR FINISHED AS INDICATED.

C. ALL HOLES AND PENETRATIONS IN WALLS AND CEILING SURFACES SHALL BE PATCHED AND FIRE STOPPED.

D. ANY ALTERATION TO THE STRUCTURE (I.E. CORE DRILLING CONCRETE, ETC.) SHALL BE COORDINATED.

E. REFER TO STRUCTURAL DRAWINGS FOR TYPICAL PENETRATION/OPENING/INFILL DETAILS.

F. UNLESS OTHERWISE INDICATED, ALL PIPING, CONDUIT, DUCTWORK, AND SIMILAR SERVICES SHALL BE
CONCEALED.

G. PROVIDE ½" x ½" MESH BIRD SCREEN OVER ALL OPEN END DUCTS IN THE BUILDING.

H. PRIOR TO CERTIFYING AND TESTING THE ENTIRE SYSTEM, THE CONTRACTOR SHALL TEST ALL REFRIGERANT
PIPING IN THE VRF SYSTEM AND HAVE IT WITNESSED/CERTIFIED BY THE OWNER AND MANUFACTURER.

I. ALL TRANSFER DUCTS SHALL HAVE 1" MIN ACOUSTIC SOUND LINING.

J. ALL EXPOSED DUCTWORK SHALL BE DOUBLE WALL CONSTRUCTION WITH A PERFORATED, GALVANIZED INNER
LINER

GENERAL CONSTRUCTION NOTES:

GENERAL NOTES AND CONDITIONS:

GENERAL DEMOLITION NOTES:

A. LEAVE SPACE CLEAN ON COMPLETION, INCLUDING THE CLEANING OF GLASS, DOORS, FRAMES, FLOORS, GRILLES,
LIGHT LENSES, ETC.

B. EXCEPT FOR PREFINISHED SURFACES, ALL ITEMS DISTURBED OR DAMAGED BY WORK SHALL BE REFINISHED TO
MATCH SURROUNDING AREA OR FINISHED AS INDICATED.

C. ALL HOLES AND PENETRATIONS IN WALLS AND CEILING SURFACES SHALL BE PATCHED AND FIRE STOPPED.

D. ANY ALTERATION TO THE STRUCTURE (I.E. CORE DRILLING CONCRETE, ETC.) SHALL BE COORDINATED.

E. DEMOLITION WORK IS BASED ON INFORMATION AVAILABLE AT THE TIME OF DOCUMENT PREPARATION AND MAY
NOT REFLECT ALL ITEMS TO BE REMOVED. EXISTING MECHANICAL EQUIPMENT, PIPING, HANGERS, SUPPORT,
INSULATION, CONTROLS, ETC. IS TO BE REMOVED IN ITS ENTIRETY UNLESS NOTED OTHERWISE.

F. THE OWNER HAS THE RIGHT OF FIRST REFUSAL FOR ANY ITEMS BEING DEMOLISHED. THE CONTRACTOR SHALL
MEET WITH THE OWNER PRIOR TO ANY DEMOLITION TO DETERMINE ALL EQUIPMENT AND MATERIALS TO BE
SALVAGED AND WHERE THE SALVAGED MATERIALS SHALL BE DELIVERED.

G. ALL OTHER MATERIALS AND EQUIPMENT WHICH ARE REMOVED SHALL BECOME PROPERTY OF THE CONTRACTOR
AND SHALL BE PROMPTLY REMOVED FROM THE PREMISES AND DISPOSED OF IN AN APPROVED MANNER.

H. EXISTING PIPING, EQUIPMENT, MATERIALS, ETC. NOT REQUIRED FOR RE-USE OR RE-INSTALLATION IN THIS
PROJECT, SHALL BE REMOVED.

I. WHERE PIPING IS INDICATED TO BE REMOVED, REMOVE ALL PIPE HANGERS OR SUPPORTS WHICH WERE
SUPPORTING THE REMOVED PIPING.

GENERAL NOTES: (MECHANICAL)
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SCALE:  1/4"  = 1'-0"

N1/4" = 1'-0"

FLOOR PLAN - LEVEL 1 - DEMOLITION

GENERAL NOTES:

1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,
FLOORS, ROOF, ETC.) TO MATCH MATERIALS,
FINISHES, ETC. AND PAINT TO MATCH.

2. THE BUILDING IS CURRENTLY SERVED BY A HOT
WATER HEATING SYSTEM WITH A BOILER LOCATED IN
THE BASEMENT. THIS SYSTEM AND ASSOCIATED
RADIATORS THROUGHOUT THE BUILDING ARE TO
REMAIN IN USE UNLESS OTHERWISE NOTED TO BE
REMOVED.

3. THE BUILDING IS CURRENTLY ONLY COOLED WITH IN-
WINDOW A/C UNITS. THESE UNITS ARE TO BE
REMOVED AND COOLING TO BE PROVIDED AS SHOWN
ON PROPOSED PLANS.

DRAWING NOTES:

REMOVE AND CAP PIPING ABOVE CEILING AS 
NECESSARY FOR WORK ABOVE THIS AREA. REFER 
TO DRAWING MD1.02 FOR ADDITIONAL 
INFORMATION.

RX WINDOW AC UNIT AND ALL ASSOCIATED WIRING, 
CONTROLS, ETC. IN ITS ENTIRETY.

EX RADIATOR TO REMAIN (TYPICAL UNLESS 
OTHERWISE NOTED)

1

2

3
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GENERAL NOTES:

DRAWING NOTES:

RX RADIATOR AND ASSOCIATED PIPING THROUGH 
FLOOR. CAP PIPING BELOW FLOOR.

RX WINDOW AC UNIT AND ALL ASSOCIATED WIRING, 
CONTROLS, ETC. IN ITS ENTIRETY.

EX RADIATOR TO REMAIN (TYPICAL UNLESS 
OTHERWISE NOTED)

1

1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,
FLOORS, ROOF, ETC.) TO MATCH MATERIALS,
FINISHES, ETC. AND PAINT TO MATCH.

2. THE BUILDING IS CURRENTLY SERVED BY A HOT
WATER HEATING SYSTEM WITH A BOILER LOCATED IN
THE BASEMENT. THIS SYSTEM AND ASSOCIATED
RADIATORS THROUGHOUT THE BUILDING ARE TO
REMAIN IN USE UNLESS OTHERWISE NOTED TO BE
REMOVED.

3. THE BUILDING IS CURRENTLY ONLY COOLED WITH IN-
WINDOW A/C UNITS. THESE UNITS ARE TO BE
REMOVED AND COOLING TO BE PROVIDED AS SHOWN
ON PROPOSED PLANS.

2

3
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1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,
FLOORS, ROOF, ETC.) TO MATCH MATERIALS,
FINISHES, ETC. AND PAINT TO MATCH.

2. THE BUILDING IS CURRENTLY SERVED BY A HOT
WATER HEATING SYSTEM WITH A BOILER LOCATED IN
THE BASEMENT. THIS SYSTEM AND ASSOCIATED
RADIATORS THROUGHOUT THE BUILDING ARE TO
REMAIN IN USE UNLESS OTHERWISE NOTED TO BE
REMOVED.
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1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,
FLOORS, ROOF, ETC.) TO MATCH MATERIALS,
FINISHES, ETC. AND PAINT TO MATCH.

2. THE BUILDING IS CURRENTLY SERVED BY A HOT
WATER HEATING SYSTEM WITH A BOILER LOCATED IN
THE BASEMENT. THIS SYSTEM AND ASSOCIATED
RADIATORS THROUGHOUT THE BUILDING ARE TO
REMAIN IN USE UNLESS OTHERWISE NOTED TO BE
REMOVED.

3. RETURN GRILLES SHALL BE FILTER TYPE.

GENERAL NOTES:
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1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,
FLOORS, ROOF, ETC.) TO MATCH MATERIALS,
FINISHES, ETC. AND PAINT TO MATCH.

2. THE BUILDING IS CURRENTLY SERVED BY A HOT
WATER HEATING SYSTEM WITH A BOILER LOCATED IN
THE BASEMENT. THIS SYSTEM AND ASSOCIATED
RADIATORS THROUGHOUT THE BUILDING ARE TO
REMAIN IN USE UNLESS OTHERWISE NOTED TO BE
REMOVED.

3. RETURN GRILLES SHALL BE FILTER TYPE.

DRAWING NOTES:

12x12 RA DUCT UP TO ATTIC. REFER TO DRAWING 
M1.03 FOR CONTINUATION.

AIR DEVICE CONNECTED IN ATTIC SPACE. REFER TO 
DRAWING M1.03 FOR CONTINUATION.

1

GENERAL NOTES:
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1. PATCH ALL HOLES, PENETRATIONS, ETC. (IN WALLS,
FLOORS, ROOF, ETC.) TO MATCH MATERIALS,
FINISHES, ETC. AND PAINT TO MATCH.

2. THE BUILDING IS CURRENTLY SERVED BY A HOT
WATER HEATING SYSTEM WITH A BOILER LOCATED IN
THE BASEMENT. THIS SYSTEM AND ASSOCIATED
RADIATORS THROUGHOUT THE BUILDING ARE TO
REMAIN IN USE UNLESS OTHERWISE NOTED TO BE
REMOVED.

3. RETURN GRILLES SHALL BE FILTER TYPE.
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GENERAL NOTES:
1. THE ELECTRICAL CONTRACTOR SHALL FAMILIARIZE HIMSELF WITH THE DRAWINGS OF ALL OTHER

TRADES ON THE PROJECT.  ELECTRICAL OR SYSTEMS CONNECTIONS INDICATED ON ARCHITECTURAL,
MECHANICAL, CIVIL, STRUCTURAL, KITCHEN AND ALL OTHER DRAWINGS WHICH ARE PART OF THIS
PROJECT, SHALL BE CONSIDERED A PART OF THIS CONTRACT AND SHALL BE PROVIDED BY THE
ELECTRICAL CONTRACTOR AT NO EXTRA COST TO THE OWNER.

2. THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC IN NATURE AND AS SUCH SHALL NOT BE SCALED.
REFER TO THE ARCHITECTURAL DRAWINGS FOR EXACT LOCATIONS OF DEVICES AND EQUIPMENT AND
DIMENSIONAL INFORMATION PRIOR TO ROUGH-IN.  COORDINATE LOCATIONS OF MECHANICAL
EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN OF SERVICE EQUIPMENT AND
WIRING.

3. COORDINATE MOUNTING HEIGHTS OF ALL DEVICES WITH ARCHITECTURAL PLANS, SECTIONS,
ELEVATIONS AND CASEWORK DRAWINGS.

4. COORDINATE WALLS THAT ARE TO REMAIN AND NEW WALLS WITH ARCHITECTURAL PLANS.

5. WIRING AND CONDUIT SIZES INDICATED IN PANEL SCHEDULES ARE MINIMUM ONLY. CONTRACTOR
SHALL BE RESPONSIBLE FOR DETERMINING EXACT WIRING AND CONDUIT SIZES. CONTRACTOR SHALL
PROVIDE SPLICE BLOCKS AND REDUCING PINS AS REQUIRED TO TERMINATE WIRING AND MAKE FINAL
CONNECTIONS.

6. ELECTRICAL BOXES IN FIRE RATED PARTITIONS SHALL NOT EXCEED 16 SQUARE INCHES IN AREA (IF
4"x4"), SHALL BE MADE OF STEEL, AND SHALL BE SUCH THAT THE CUMULATIVE AREA OF BOX
"CUTOUTS" IN THE FIREWALL DOES NOT EXCEED 100 SQUARE INCHES PER 100 SQUARE FEET OF WALL
AREA.  ELECTRICAL BOXES ON OPPOSITE SIDES OF THE SAME FIREWALL SHALL BE SEPARATED BY A
HORIZONTAL AND VERTICAL DISTANCE OF NOT LESS THAN 24 INCHES. THE ELECTRICAL CONTRACTOR
SHALL MAKE MINOR ADJUSTMENTS, AS NECESSARY, TO ELECTRICAL BOX LOCATIONS TO ENSURE
COMPLIANCE WITH THIS REQUIREMENT SINCE BOX LOCATIONS ARE TYPICALLY NOT DIMENSIONED ON
THE DRAWINGS.  CONSULT ARCHITECT IF CLARIFICATION IS REQUIRED.

7. ALL CONDUIT SHALL BE CONCEALED IN WALLS, FLOORS, ABOVE CEILING OR THROUGH MILLWORK. AT
TIMES CONDUIT ROUTING IS SHOWN FOR CLARITY AND IN NO WAY PROVIDES THE CONTRACTOR
ABILITY  TO NOT PROVIDE CONCEALED CONDUIT AT ANY POINT OTHER POINT NOT SHOWN IN THE
BUILDING.  REFER TO SPECIFICATIONS FOR CONDUIT AND WIRING REQUIREMENTS BASED ON
APPLICATION.

8. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING THE EXACT ROUTING OF WIRING AND
CONDUITS AND SHALL BE RESPONSIBLE FOR SIZING ALL BRANCH CIRCUIT WIRING TO LIMIT VOLTAGE
DROP TO 3%.  CONTRACTOR SHALL SIZE CONDUIT TO ACCOMMODATE WIRING PER NEC.

DEMOLITION NOTES: 
1. DEMOLITION DRAWING IS DIAGRAMMATIC IN NATURE;  AN ATTEMPT HAS BEEN MADE TO SHOW ALL

EXISTING ELECTRICAL WORK IN AREAS INDICATED TO BE RENOVATED.  ALL EXISTING ELECTRICAL
WORK IS TO REMAIN UNLESS OTHERWISE NOTED.  WHEN AN ITEM IS INDICATED TO BE REMOVED,
REMOVE ALL ASSOCIATED ELECTRICAL WORK BACK TO POINT OF SOURCE.

2. WHERE WORK PASSES THROUGH THE RENOVATION AREA TO SERVE OTHER PORTIONS OF THE
BUILDING, OR WORK IN THE RENOVATION AREA INDICATED TO REMAIN, IT SHALL BE SUITABLY
RELOCATED AND THE SYSTEMS RESTORED TO NORMAL.  COORDINATE ANY OUTAGES WITH OWNER 7
DAYS IN ADVANCE.

3. WHEN A RECEPTACLE SHOWN TO BE DEMOLISHED INTERRUPTS AN ETR CIRCUIT, CONTRACTOR
SHALL RE-ROUTE WIRING AS REQUIRED TO KEEP CIRCUIT IN USE.

4. WORK INDICATED TO REMAIN SHALL BE SUITABLY PROTECTED AGAINST DAMAGE.

5. DISPOSE OF ALL PCB CONTAINING FLUORESCENT AND HID BALLASTS IN ACCORDANCE WITH EPA,
DOT, STATE AND LOCAL REGULATIONS.  IF THE PCP CONTENT IS NOT STATED ON THE BALLAST LABEL,
THE BALLAST LABEL SHALL BE HANDLED AS A PCB BALLAST.  DISPOSE OF ALL FLUORESCENT,
INCANDESCENT AND HID LAMPS IN ACCORDANCE WITH EPA, DOT, STATE AND LOCAL REGULATIONS.

6. ALL PA PHONES AND PA HEAD EQUIPMENT SHALL BE TURNED OVER TO OWNER.

7. COORDINATE ALL DEMOLITION AND CONSTRUCTION ACTIVITIES WITH THE OWNER TO MINIMIZE
DISRUPTION OF THE NORMAL DAILY FUNCTIONING OF THE OWNERS OCCUPIED AREAS.

8. REFER TO ARCHITECTURAL FLOOR PLANS FOR EXISTING WALLS.  ALL NEW DEVICES LOCATED ON
EXISTING WALLS SHALL BE FISHED TO BE INSTALLED CONCEALED AND FLUSH TO THE WALL;  IF
FISHING CANNOT OCCUR, PROVIDE APPROPRIATE SERIES WIREMOLD TO SURFACE MOUNTED
DEVICES.

9. ALL REMOVED DEVICE WALL PENETRATIONS SHALL BE PATCHED AND PAINTED TO MATCH EXISTING
WALL COLOR OR WALL COLOR PER ARCHITECT'S DIRECTION.

10. ANY WIRING THAT BECOMES EXPOSED AS A RESULT OF WALLS BEING DEMOLISHED SHALL BE
SUITABLE RE-ROUTED BE CONCEALED AS MUCH AS POSSIBLE AND REMAIN ACTIVE.

OUTLETS
Y1-1 DUPLEX RECEPTACLE; TAMPER RESISTANT 2P, 3W, 20A, 125V, NEMA 5-20R; MOUNT AT 

18"A.F.F. U.O.N. SUBSCRIPT DENOTES INDICATES BRANCH CIRCUIT CONNECTION.  REFER TO 
SPECIFICATIONS AND THIS DRAWING FOR WIRE AND CONDUIT REQUIREMENTS.

DOUBLE DUPLEX RECEPTACLE; TAMPER RESISTANT 2P, 3W, 20A, 125V, NEMA 5-20R;  MOUNT 
AT 18" A.F.F. U.O.N.  SUBSCRIPTS: USB - PROVIDE USB IN FACEPLATE

DUPLEX RECEPTACLE; TAMPER RESISTANT 2P, 3W, 20A, 125V, NEMA 5-20R; GROUND FAULT 
INTERRUPTER MOUNT AT 18" A.F.F. U.O.N.

SPECIAL RECEPTACLE; TYPE AS NOTED;  MOUNT AT 18" A.F.F. U.O.N.

SLASH INDICATES DEVICE TO BE MOUNTED AT 42" A.F.F. OR 6" ABOVE COUNTER U.O.N.

DUPLEX RECEPTACLE; 2P, 3W, 20A, 125V, NEMA 5-20R; WEATHER RESISTANT, GROUND FAULT 
INTERRUPTER WITH WHILE IN-USE WEATHERPROOF COVER;  MOUNT AT 18" A.F.F. U.O.N.

S

J

F

M

POWER
PANELBOARD;  RECESSED, SURFACE MOUNTED.  MOUNT AT 5'-6" A.F.F. TO TOP OF 
PANEL.

SINGLE POLE MANUAL MOTOR STARTING SWITCH WITH HOA SWITCH;  MOUNT AT 48" 
A.F.F. IN NEMA 1 ENCLOSURE U.O.N.

MOTOR;  TYPE AS NOTED.

SAFETY DISCONNECT SWITCH - FUSED, NON-FUSED.  MOUNT AT 48" A.F.F. U.O.N.  FUSED
AS NOTED.  REFER TO SPECIFICATION FOR NEMA RATING.

ENCLOSED CIRCUIT BREAKER.  MOUNT AT 5'-6" A.F.F. TO TOP U.O.N.  FUSE SIZE AS 
NOTED.  REFER TO SPECIFICATIONS FOR NEMA RATING.

JUNCTION BOX - CEILING MOUNTED, WALL MOUNTED.  TYPE AS NOTED.J

FIRE ALARM
FIRE ALARM PULL STATION.  MOUNT AT 48" A.F.F.

SMOKE DETECTOR.

DUCT TYPE SMOKE DETECTOR.  PROVIDE EACH DUCT DETECTOR WITH REMOTE TEST 
SWITCH.  REFER TO DETAIL FOR ADDITIONAL INFORMATION.

HEAT DETECTOR.

COMBINATION SMOKE/FIRE DAMPER.  PROVIDE MONITOR MODULE FOR SMOKE 
DETECTOR FURNISHED WITH UNIT AND 120/24V TRANSFORMER WITH PRIMARY AND 
SECONDARY FUSING FOR POWER CONNECTION TO DAMPER AS REQUIRED.

F

SD

DD

HD

SMD

S

LIGHTING

(MOUNTING HEIGHTS TO TOP OF DEVICE)

LIGHT FIXTURE.  TYPE AS SPECIFIED.   REFER TO LIGHT FIXTURE SCHEDULE.

WALL MOUNTED LIGHT FIXTURE - TYPE AS SPECIFIED.  REFER TO LIGHT FIXTURE 
SCHEDULE.

EXIT SIGNAGE - CEILING MOUNTED, WALL MOUNTED 6" ABOVE DOOR.  SHADING 
INDICATES ILLUMINATED FACE.  DIRECTIONAL ARROWS AS INDICATED.

SWITCHES

LINE VOLTAGE TOGGLE SWITCH.   MOUNT AT 48" A.F.F. U.O.N.

THREE WAY LINE VOLTAGE TOGGLE SWITCH.  MOUNT AT 48" A.F.F. U.O.N.S 3

TELECOMMUNICATIONS
DATA OUTLET - (2) RJ45 MODULAR JACK.  MOUNT AT 18" A.F.F. U.O.N. SUBSCRIPT 'C' 
INDICATES DEVICE TO BE MOUNTED AT 42" A.F.F. OR 6" ABOVE COUNTER U.O.N.

CEILING MOUNTED WIRELESS ACCESS POINT OUTLET.  (1) CAT6 CABLE TERMINATED IN 
MALE RJ4 CONNECTOR ABOVE CEILING.

C

W

CONDUIT
HOMERUN TO PANELBOARD;  REFER TO PANEL SCHEDULES FOR MINIMUM WIRE AND 
CONDUIT SIZES.

BRANCH CIRCUIT CONDUIT AND WIRING CONCEALED IN CEILING OR WALL SPACE, OR 
SURFACE MOUNTED WHERE NO CEILING OR WALL SPACE EXISTS.  REFER TO PANEL 
SCHEDULES FOR MINIMUM WIRE AND CONDUIT SIZES.

BRANCH CIRCUIT CONDUIT AND WIRING IN SLAB, UNDER FLOOR OR UNDERGROUND. 
REFER TO PANEL SCHEDULES FOR MINIMUM WIRE AND CONDUIT SIZES.

MISCELLANEOUS

#/E#.#

1

x xx.xx

REFERENCE TO DRAWING NOTE.

DETAIL REFERENCE:  DETAIL NUMBER/DRAWING NUMBER

ITEMS SHOWN DASHED/HEAVY ARE TO BE REMOVED.

ITEMS SHOWN SOLID/LIGHT ARE EXISTING TO REMAIN.

ELEVATION VIEW REFERENCE.

ABBREVIATIONS:
AMPERE, AMPERES
ABOVE FINISHED FLOOR
ABOVE FINISHED GRADE
AIR HANDLING UNIT
AMPERE INTERRUPTING CAPACITY
AUTOMATIC TRANSFER SWITCH
AMERICAN WIRE GAUGE
BASIS OF DESIGN
BUILDING LIGHTING CONTROL PANEL
CABLE TELEVISION
CLOSED CIRCUIT TELEVISION
CONDUIT
CIRCUIT BREAKER
DRAWING
ENCLOSED CIRCUIT BREAKER
EXHAUST FAN
EMERGENCY POWER OFF
EXISTING TO REMAIN
ELECTRIC WATER COOLER
EXISTING
FIRE ALARM ANNUNCIATOR PANEL
FIRE ALARM CONTROL PANEL
FULL LOAD AMPERES
FUSED SAFETY SWITCH
GROUND
GROUND FAULT EQUIPMENT PROTECTION
GROUND FAULT INTERRUPTING
HAND-OFF-AUTOMATIC
HORSEPOWER
HOT WATER HEATER GENERATOR
INTERMEDIATE DISTRIBUTION FRAME
INTERMEDIATE METAL CONDUIT
THOUSAND CIRCULAR MILS
KILOVOLT-AMPERES
KILOWATT
LIGHT FIXTURE SCHEDULE
LIGHTING OVERRIDE SWITCH
LOCKED ROTOR AMPERES
LUMENS
MINIMUM CIRCUIT AMPERES
MAIN CIRCUIT BREAKER
MAIN DISTRIBUTION FRAME
MAIN LUGS ONLY
MAIN POINT OF PRESENCE
MAIN SWITCHBOARD
MOUNTED
MOUNTING HEIGHT/MANHOLE
NATIONAL ELECTRICAL CODE
NATIONAL ELECTRICAL MANUFACTURER's ASSOCIATION
NETWORKED LIGHTING CONTROL PANEL
NON-FUSED SAFETY SWITCH
NUMBER
OCCUPANCY SENSOR
ON CENTERS
POLE, POLES
PHASE
PANEL
POLYVINYL CHLORIDE
RETURN AIR FAN
RIGID GALVANIZED STEEL
REMOVE EXISTING
SUPPLY SIDE BONDING JUMPER
TYPICAL
TRANSIENT VOLTAGE SURGE SUPPRESSOR
UNIT HEATER
VACANCY SENSOR
VOLT, VOLTS
VANDAL RESISTANT
WEATHERPROOF
WATTS, WIRE, WIRES
TRANSFORMER
TELEPHONE TERMINAL BOARD
UNSHIELDED TWISTED PAIR
UNLESS OTHERWISE NOTED

A
A.F.F.
A.F.G.
AHU
AIC
ATS
AWG
B.O.D.
BLC
CATV
CCTV
C
CB
DWG
ECB
EF
EPO
ETR
EWC
EX
FAAP
FACP
FLA
FSS
G
GFEP
GFI
HOA
HP
HWG
IDF
IMC
KCMIL
KVA
KW
LFS
LOS
LRA
LMS
MCA
MCB
MDF
MLO
MPOP
MSB
MTD
MH
NEC
NEMA
N.L.P.
NFSS
NO
OS
OC
P

PNL
PVC
RAF
RGS
RX
SSBJ
TYP
TVSS
UH
VS
V
VR
WP
W
XFMR
TTB
UTP
U.O.N.

∅
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N

1/4" = 1'-0"
FLOOR PLAN - BASEMENT - DEMOLITION

GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

DRAWING NOTES:
MAINTAIN CIRCUIT FOR RECONNECTION OF NEW FIXTURE. 
MAINTAINED/EXTENDED CIRCUIT AS REQUIRED TO 
ACCOMODATE NEW FIXTURE.
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GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

DRAWING NOTES:
MAINTAIN CIRCUIT FOR RECONNECTION OF NEW FIXTURE. 
MAINTAINED/EXTENDED CIRCUIT AS REQUIRED TO 
ACCOMODATE NEW FIXTURE.

DEVICE TO BE RELOCATED. MAINTAIN/EXTEND/MODIFY 
CIRCUIT AS NECESSARY TO ACCOMMODATE NEW LOCATION.

RX. MECHANICAL EQUIPMENT AND ALL ASSOCIATED 
ELECTRICAL APPURTENANCES.
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GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

DRAWING NOTES:
MAINTAIN CIRCUIT FOR RECONNECTION OF NEW 
DEVICE/FIXTURE. MAINTAINED/EXTENDED CIRCUIT AS 
REQUIRED TO ACCOMODATE NEW FIXTURE.

DEVICE TO BE RELOCATED. MAINTAIN/EXTEND/MODIFY 
CIRCUIT AS NECESSARY TO ACCOMMODATE NEW LOCATION.

RX. MECHANICAL EQUIPMENT AND ALL ASSOCIATED 
ELECTRICAL APPURTENANCES.
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BALTIMORE, MD

31 Light Street, Suite #500
Baltimore, MD 21202
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GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

DRAWING NOTES:
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GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

DRAWING NOTES:
LIGHTS IN BASEMENT AREAWAY TO BE CONTROLLED BY 
OCCUPANCY SENSOR.

PROVIDE XXX STYLE LED FIXTURE. XXX SERIES OR APPROVED 
EQUAL. MODIFY CIRCUITING TO ACCOMODATE NEW 
SWITCHING ARRANGEMENT. RECONNECT TO EXISTING 
CIRCUIT MAINTAINED DURING DEMOLITION AND MAKE ALL 
CONNECTIONS AS REQUIRED.

MOUNT TO SUIT ELECTRIC HAND DRYER.
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303 International Circle | Suite #450 | Hunt Valley, MD 21030
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6700 NEEDWOOD ROAD DERWOOD, MD 20855

E1.01
FLOOR PLAN - LEVEL 1

03/06/24ALBANSCHEMATIC DESIGN

ALBAN

1/4" = 1'-0"
FLOOR PLAN - LEVEL 1

GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

FOR ALL NEW LIGHTING FIXTURES, MODIFY CIRCUITING TO 
ACCOMODATE NEW SWITCHING ARRANGEMENT. RECONNECT 
TO EXISTING CIRCUIT MAINTAINED DURING DEMOLITION AND 
MAKE ALL CONNECTIONS AS REQUIRED

DRAWING NOTES:
RELOCATED DEVICE. CONNECT TO CIRCUIT 
MAINTAINED/EXTENDED/MODIFIED DURING DEMOLITION.

CONNECT NEW EXTERIOR FIXTURES TO PORCH LIGHT CIRCUIT 
VIA (2)#12+#12GW-3/4"C. TYPICAL.
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GENERAL NOTES:
REMOVE AND REINSTALL CEILING DEVICES AS NECESSARY TO 
ACCOMODATE ANY MECHANICAL/PLUMBING WORK.

PATCH/SEAL ALL PENETRATIONS TO MATCH EXISTING WALLS.

DRAWING NOTES:
PROVIDE XXX STYLE LED FIXTURE. XXX SERIES OR APPROVED 
EQUAL. MODIFY CIRCUITING TO ACCOMODATE NEW 
SWITCHING ARRANGEMENT. RECONNECT TO EXISTING 
CIRCUIT MAINTAINED DURING DEMOLITION AND MAKE ALL 
CONNECTIONS AS REQUIRED.

RELOCATED DEVICE. CONNECT TO CIRCUIT 
MAINTAINED/EXTENDED/MODIFIED DURING DEMOLITION.

(2)#12 + #12GW - 3/4"C.
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LTG. - 0.0 kVA 0.00% 0.0 kVA Total Est. Demand.: 162 A
MECHANICAL - 38.8 kVA 100.00% 38.8 kVA Total Conn.: 162 A
REC - 0.0 kVA 0.00% 0.0 kVA Total Est. Demand: 39.0 kVA
MOTOR - 0.0 kVA 0.00% 0.0 kVA Total Conn. Load: 39.0 kVA
LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND PANELBOARD TOTALS

Legend:

Total Connected Load: 39.0... 19.9 kVA 19.0 kVA 0.0 kVA
A-41 BATHROOM HAND DRYER (2)#12 + #12GW - 3/4"C 1 20 A 0.2 kVA 0.7 kVA 20 A 1 (2)#12 + #12GW - 3/4"C F-1 THRU F-6 A-42

A-39 6.1 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT A-40
A-37

SSCU-1 (2)#3 + #1GW - 1"C 2 80 A
6.1 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-38

A-35 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 3.2 kVA A-36

A-33 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 3.2 kVA
50 A 2 (2)#6 + #10GW - 3/4"C DH-4

A-34

A-31 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 3.2 kVA A-32

A-29 0.0 kVA 3.2 kVA
50 A 2 (2)#6 + #10GW - 3/4"C DH-3

A-30

A-27
EXISTING CIRCUIT -- 2 60 A

0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-28
A-25 3.2 kVA 3.2 kVA A-26

A-23
DH-1 (2)#6 + #10GW - 3/4"C 2 50 A

3.2 kVA 3.2 kVA
50 A 2 (2)#6 + #10GW - 3/4"C DH-2

A-24

A-21 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT A-22
A-19 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-20
A-17 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-18
A-15 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-16
A-13 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-14
A-11

EXISTING CIRCUIT -- 2 50 A
0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-12

A-9 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-10
A-7 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-8
A-5 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-6
A-3 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT A-4
A-1 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT A-2

CKT CIRCUIT WIRE SIZE P CB A B C CB P WIRE SIZE CIRCUIT CKT

Notes:

NEUTRAL RATING: 100%
MOUNTING: Surface WIRES: 3 MCB RATING: 200 A

SUPPLY FROM: PHASE: 1 MAINS RATING: 200 A
LOCATION: MECHANICAL ROOM 004 VOLTAGE: 120/240 Single A.I.C. RATING:

Modified Panel: A

LTG. - 0.0 kVA 0.00% 0.0 kVA Total Est. Demand.: 201 A
MECHANICAL - 48.2 kVA 100.00% 48.2 kVA Total Conn.: 201 A
REC - 0.0 kVA 0.00% 0.0 kVA Total Est. Demand: 48.2 kVA
MOTOR - 0.0 kVA 0.00% 0.0 kVA Total Conn. Load: 48.2 kVA
LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND PANELBOARD TOTALS

Legend:

Total Connected Load: 48.2... 24.2 kVA 24.0 kVA 0.0 kVA
B-41 2.9 kVA 4.3 kVA B-42

B-39
COND-4 (2)#6 + #10GW - 3/4"C 2 40 A

2.9 kVA 4.3 kVA
50 A 2 (2)#6 + #10GW - 3/4"C COND-5

B-40

B-37 4.3 kVA 3.2 kVA B-38

B-35
COND-3 (2)#6 + #10GW - 3/4"C 2 50 A

4.3 kVA 3.2 kVA
50 A 2 (2)#6 + #10GW - 3/4"C DH-5

B-36

B-33 2.9 kVA 0.1 kVA 20 A 1 (2)#12 + #12GW - 3/4"C CH-1 B-34

B-31
COND-2 (2)#6 + #10GW - 3/4"C 2 40 A

2.9 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-32
B-29 4.3 kVA 0.8 kVA B-30

B-27
COND-1 (2)#6 + #10GW - 3/4"C 2 50 A

4.3 kVA 0.8 kVA
20 A 2 (2)#12 + #12GW - 3/4"C FCU-2, FCU-4

B-28

B-25 EXISTING CIRCUIT* -- 1 20 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-26
B-23 EXISTING CIRCUIT* -- 1 20 A 0.0 kVA 1.3 kVA B-24

B-21 EXISTING CIRCUIT -- 1 30 A 0.0 kVA 1.3 kVA
20 A 2 (2)#12 + #12GW - 3/4"C FCU-1, FCU-3, FCU-5

B-22

B-19 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-20
B-17 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-18
B-15 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-16
B-13 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 15 A 1 -- EXISTING CIRCUIT B-14
B-11 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA B-12
B-9 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA

20 A 2 -- EXISTING CIRCUIT
B-10

B-7 EXISTING CIRCUIT -- 1 20 A 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-8
B-5 0.0 kVA 0.0 kVA 20 A 1 -- EXISTING CIRCUIT B-6
B-3

EXISTING CIRCUIT -- 2 30 A
0.0 kVA 0.0 kVA B-4

B-1 EXISTING CIRCUIT -- 1 15 A 0.0 kVA 0.0 kVA
20 A 2 -- EXISTING CIRCUIT

B-2

CKT CIRCUIT WIRE SIZE P CB A B C CB P WIRE SIZE CIRCUIT CKT

*RELOCATED CIRCUIT FROM PANEL A
Notes:

NEUTRAL RATING: 100%
MOUNTING: Surface WIRES: 3 MCB RATING: 200 A

SUPPLY FROM: PHASE: 1 MAINS RATING: 200 A
LOCATION: MECHANICAL ROOM 004 VOLTAGE: 120/240 Single A.I.C. RATING:

Modified Panel: B

MECHANICAL EQUIPMENT CONNECTION SCHEDULE (FCUs)

EQUIPMENT
DESIG.

ELECTRICAL CHARACTERISTICS CIRCUIT
DESIG.

MECS
NOTESVOLTAGE ϕ AMPS kVA

FCU-1 240 V 1 3.5 A 0.8 kVA B-22,24 4
FCU-2 240 V 1 3.5 A 0.8 kVA B-28,30 4
FCU-3 240 V 1 3.5 A 0.8 kVA B-22,24 4
FCU-4 240 V 1 3.5 A 0.8 kVA B-28,30 4
FCU-5 240 V 1 3.5 A 0.8 kVA B-22,24 4

MECHANICAL EQUIPMENT CONNECTION SCHEDULE (CONDs)

EQUIPMENT
DESIG.

ELECTRICAL CHARACTERISTICS CIRCUIT
DESIG.

MECS
NOTESVOLTAGE ϕ AMPS kVA

COND-1 240 V 1 36.0 A 8.6 kVA B-27,29 2
COND-2 240 V 1 24.0 A 5.8 kVA B-31,33 2
COND-3 240 V 1 36.0 A 8.6 kVA B-35,37 2
COND-4 240 V 1 24.0 A 5.8 kVA B-39,41 2
COND-5 240 V 1 36.0 A 8.6 kVA B-40,42 2

MECHANICAL EQUIPMENT CONNECTION SCHEDULE (DHs)

EQUIPMENT
DESIG.

ELECTRICAL CHARACTERISTICS CIRCUIT
DESIG.

MECS
NOTESVOLTAGE ϕ AMPS kVA

DH-1 240 V 1 31.0 A 6.4 kVA A-23,25 1
DH-2 240 V 1 31.0 A 6.4 kVA A-24,26 1
DH-3 240 V 1 31.0 A 6.4 kVA A-30,32 1
DH-4 240 V 1 31.0 A 6.4 kVA A-34,36 1
DH-5 240 V 1 31.0 A 6.4 kVA B-36,38 1

MECHANICAL EQUIPMENT CONNECTION SCHEDULE (SPLIT SYSTEMs)

EQUIPMENT
DESIG.

ELECTRICAL CHARACTERISTICS CIRCUIT
DESIG.

MECS
NOTESVOLTAGE ϕ AMPS kVA

SSCU-1 240 V 1 51.0 A 12.2 kVA A-37,39 3

MECHANICAL EQUIPMENT CONNECTION SCHEDULE (FANs)

EQUIPMENT
DESIG.

ELECTRICAL CHARACTERISTICS CIRCUIT
DESIG.

MECS
NOTESVOLTAGE ϕ AMPS kVA

F-1 120 V 1 1.0 A 0.1 kVA A-42 5
F-2 120 V 1 1.0 A 0.1 kVA A-42 5
F-3 120 V 1 1.0 A 0.1 kVA A-42 5
F-4 120 V 1 1.0 A 0.1 kVA A-42 5
F-5 120 V 1 1.0 A 0.1 kVA A-42 5
F-6 120 V 1 1.0 A 0.1 kVA A-42 5

MECHANICAL EQUIPMENT CONNECTION SCHEDULE (CHs)

EQUIPMENT
DESIG.

ELECTRICAL CHARACTERISTICS CIRCUIT
DESIG.

MECS
NOTESVOLTAGE ϕ AMPS kVA

CH-1 120 V 1 1.0 A 0.1 kVA B-34 5

MECHANICAL EQUIPMENT NOTES:
PROVIDE 2P DISCONNECT AND MAKE ALL CONNECTIONS AS 
REQUIRED.

PROVIDE 2P-60A-F/SS (FUSED PER MANUFACTURER'S 
NAMEPLATE DATA). MOUNT AT UNIT AND MAKE ALL 
CONNECTIONS.

PROVIDE 2P-100A-F/SS (FUSED PER MANUFACTURER'S 
NAMEPLATE DATA). MOUNT AT OUTDOOR UNIT AND MAKE ALL 
CONNECTIONS TO ASSOCIATED INDOOR UNITS. PROVIDE 
PROVIDE 2P-30A-F/SS (FUSED PER MANUFACTURER'S 
NAMEPLATE DATA). MOUNT AT INDOOR UNITS AND MAKE ALL 
CONNECTIONS.

PROVIDE 2P-30A-F/SS (FUSED PER MANUFACTURER'S 
NAMEPLATE DATA). MOUNT AT UNIT AND MAKE ALL 
CONNECTIONS.

MAKE ALL CONNECTIONS TO DISCONNECT PROVIDED WITH UNIT.

1.

2.

3.

4.

5.

HAWP APPLICATION10/23/2024



The low-profile aesthetic of the 6" Wall 
Vent helps keep home exteriors beautiful. 
It is designed to support kitchen and bath 
systems with six inch diameter duct.

Galvalume® steel that is also powder coated 
ensures a long duty life, clearly outpacing 
plastics and light-weight metal hoods.

Low-Profile Vent Closure for Kitchen & Bath Venting

Lasting BeautyLasting Beauty

6WVW Shown

Available in White (shown), Tan, Brown, and Black
Custom RAL Match Colors Available for Large Projects.

Uniform, Sleek Exterior Aesthetics

Durability & Performance

Ease of Installation

Model 6WVW

Model 6WV is designed to accent or blend 
in to any home’s exterior.  It’s clean, low-
profile lines help to enhance exterior beauty. 
Manufactured to the exacting specifications 
of the DryerWallVent, it keeps a consistent 
look for the entire home. 

The heavy gauge Galvalume and powder 
coated steel body stands the test of time. 
Unlike plastics, or lightweight metal, the 
6WV Series is engineered to provide long-
lasting performance.

Choose this vent for a quick, perfect fit in 
both retrofit and new construction 6" duct 
exhaust systems.

888-443-7937 PremiumWallVent.com
250 South Central Boulevard • Suite 207 • Jupiter FL 33458-8812 • Fax: 561-745-9723

6"6"



Performance Data

Product Use:
Venting exhaust systems through exterior walls for 
applications such as kitchen & bath systems.

Note: If used for dryer venting, the screen must be 
removed to meet standard code requirements.

Materials:
• 26 Gauge Galvalume® Steel Housing
• 30 Gauge Galvalume® Steel Damper
• Polyester TGIC Powder Coating
• Removable Galvanized .025” Dia. Wire Screen

Model Number Color
6WVW White

6WVT Tan

6WVB Brown

6WVK Black

General Information

Benefits:
• Improves Aesthetics with Flush Installation
• Installs Easily in New and Existing Construction
• Stands the Test of Time with Durable Materials
• Simplifies Duct Cleaning with Easy Accessibility
• Maximizes Airflow Efficiency
• Maintains consistent look when used in concert
  with the Dryer Wall Vent.

Features:
• Galvanized & Powder Coated Steel Construction
• Lightweight Damper and Heavier Frame
• Damper Opens Freely to 130°
• Four Built-in Mounting Holes

Technical Product Specifications

Made in the USA 

Damper

0.219"
Mounting

Holes

6" ID

8.
51

4"

8.514"

1.04" 1.3"

O.D.
5.95"

Made in the USA

6"6"

Manufactured By

InOvate Technologies, Inc. 
250 S. Central Blvd. Suite 207
Jupiter, FL 33458
Phone: (888) 443-7937
Fax: (561) 745-9723
https://premiumwallvent.com



FREE SHIPPING ON ORDERS OF $1000 OR MORE*

Home Fixtures Outdoor Security Light Fixtures Architectural Adjustable LED Dark Sky Wall Pack Light with Photocell/ / / /

SKU:

Architectural Adjustable LED Dark Sky Wall Pack Light with Photocell

LBS Lighting

Have a product question? Ask us

WSD-903.0355

Typically ships in 2-3 business days*

View full description

Was $200.00

$124.50

Optional Motion Sensor:

Choose Options

Quantity:

1

SALE

0

Search and Save Shipping
Rates

Chat

10/22/24, 12:39 PM LBS Lighting | Selectable LED Wall Pack, 28W-70W Range

https://lightbulbsurplus.com/architectural-adjustable-led-dark-sky-wall-pack-light-with-photocell/#productDescription 1/4

https://lightbulbsurplus.com/
https://lightbulbsurplus.com/fixtures
https://lightbulbsurplus.com/fixtures/outdoor/
https://lightbulbsurplus.com/fixtures/outdoor/security-light-fixtures/
https://lightbulbsurplus.com/lbs-lighting/
https://lightbulbsurplus.com/cart.php
https://lightbulbsurplus.com/


More payment options

Add to Cart

Description

Bronze Commercial Grade Full Cut-Off Outdoor Fixture | Selectable Wattage & CCT 3000K

4000K 5000K

This Bronze LED Architectural Wall Pack series can be widely used in indoor or outdoor lighting (wet location). Ideal for museums, art galleries, shopping malls, of�ce

buildings, walls and many other applications.

Features

LED high luminous ef�ciency and long working life.

Dark Sky Compliant with Full Cut Off

High ef�ciency LED Driver, the wide range input voltage AC120-277V.

Die-cast aluminum cooling design, high quality and better cooling for LED Tj < 85Ã¢â€žÆ’.

Excellent optics design, greatly improve the light utilization and evenness.

Photocell (Standard), Wireless bluetooth system and Motion sensor control available (Optional)

Optional Accessories (Field Installed)

Wireless bluetooth system

Motion Sensor

Emergency Battery Back Up

Downloads

Disclaimers

*This product typically ships in 2 to 3 business days. Larger quantities may take longer than stated lead-time.  All lead-times are estimates and you will be noti�ed by email

if it will take longer than 5 business days to ship. This is �xture is considered custom when photocell is installed.  This product is not returnable except for issues covered by

the manufactures warranty. Price is per Fixture.  

Extra Information

Brand: LBS Lighting

Catalog No: WSD-AFW2842567W27-345K-D-T4-P

Fixture Type: Wall | Security

Wattage: 28W, 42W, 56W or 70W

Lumens: 5211, 7048, 8901, 11156

Ef�cacy: 170 lm/W,165 lm/W,160 lm/W,170 lm/W

Color Temperature: Selectable | 3000K 4000K 5000K

CRI: 70

Input Voltage: 120-277V

Beam Angle: Type III: 93.5 Â°X 87.4Â° (option) / Type IV: 94.3Â° X 76.8Â° (standard) / Type V:107.3Â° X1 04.9Â° (option)

Power Factor: 0.90

Driver Ef�cacy: 90%

Dimming: 1-10V Dimming

10/22/24, 12:39 PM LBS Lighting | Selectable LED Wall Pack, 28W-70W Range

https://lightbulbsurplus.com/architectural-adjustable-led-dark-sky-wall-pack-light-with-photocell/#productDescription 2/4

https://www.shopperapproved.com/reviews/lightbulbsurplus.com
https://facebook.com/sharer/sharer.php?u=https%3A%2F%2Flightbulbsurplus.com%2Farchitectural-adjustable-led-dark-sky-wall-pack-light-with-photocell%2F
https://twitter.com/intent/tweet/?text=LBS%20Lighting%20%7C%20Selectable%20LED%20Wall%20Pack%2C%2028W-70W%20Range&url=https%3A%2F%2Flightbulbsurplus.com%2Farchitectural-adjustable-led-dark-sky-wall-pack-light-with-photocell%2F
https://pinterest.com/pin/create/button/?url=https%3A%2F%2Flightbulbsurplus.com%2Farchitectural-adjustable-led-dark-sky-wall-pack-light-with-photocell%2F&description=LBS%20Lighting%20%7C%20Selectable%20LED%20Wall%20Pack%2C%2028W-70W%20Range
https://lightbulbsurplus.com/sharkward-ant-5-4t-ble/
https://lightbulbsurplus.com/sharkward-ant-5-4t/
https://lightbulbsurplus.com/billda-bld-cm20e-480800-8w-emergency-led-driver/
https://lightbulbsurplus.com/content/AFW-SPEC.pdf
https://lightbulbsurplus.com/content/AFW-SPEC.pdf
https://lightbulbsurplus.com/content/AFW-instruction.pdf
https://lightbulbsurplus.com/content/AFW-instruction.pdf
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	220500-Common Work Results Plumbing-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	B. Provide all labor, materials, equipment, and services necessary for and incidental to the complete installation and operation of all mechanical work.
	C. Unless otherwise specified, all submissions shall be made to, and accep�tances and approvals made by the Architect and the Engineer.
	D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and accessories are not necessarily shown. Furnish and install all such items as may be required to fit the work to the conditions encountered. Arrange piping, equipment, and other work generally as shown on the contract drawings, providing proper clearance and access. Where departures are proposed because of field conditions or other causes, prepare and submit detailed shop drawings for approval in accordance with "Submittals" specified below. The right is reserved to make reasonable changes in location of equipment, piping, and ductwork, up to the time of rough-in or fabrication.
	E. Conform to the requirements of all rules, regulations and codes of local, state and federal authorities having jurisdiction.
	F. Coordinate the work under Division 22 with the work of all other construction trades.
	G. Be responsible for all construction means, methods, techniques, procedures, and phasing sequences used in the work. Furnish all tools, equipment and materials necessary to properly perform the work in first class, substantial, and workmanlike manner, in accordance with the full intent and meaning of the contract documents.
	H. Coordinate with all exterior work with the sprinkler contractor.
	I. Coordinate all exterior work with the site/general trades contractor.
	J. The plumbing contractor shall provide all condensate drain piping and all gas piping to mechanical equipment connections.
	K. Provide all piping and connections in the kitchen as coordinated with the kitchen contractor and food service drawings.
	L. All domestic water system materials (pipes, tanks, pumps, valves, solder etc.) shall be NSF61 certified as lead free and comply with the state of Maryland lead free law HB372.

	1.3 DEFINITIONS
	A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions. Examples include rooftop locations.
	D. Concealed, Interior Installations: Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures. Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.4 SUBMITTALS
	A. Product Data: For the following:
	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	C. Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations. Coordinate the work under Division 22 with work of all other construction trades. Conform to the requirements of all rules, regulations, and Codes of local, state, and Federal Authorities Having Jurisdiction.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for plumbing items requiring access that are concealed behind finished surfaces.

	1.8 PERMITS AND FEES
	A. Obtain all permits and pay taxes, fees and other costs in connection with the work. File necessary plans, prepare documents, give proper notices and obtain necessary approvals. Deliver inspection and approval certificates to Owner prior to final acceptance of the work.
	B. Permits and fees shall comply with the General Requirements of the specification.

	1.9 EXAMINATION OF SITE:
	A. Examine the site, determine all conditions and circumstances under which the work must be done, and make all necessary allowances for same. No additional cost to the Owner will be permitted for Contractor's failure to do so.

	1.10 CONTRACTOR QUALIFICATION
	A. Any Contractor or Subcontractor performing work under Division 22 shall be fully qualified and acceptable to the Architect. Submit the following evidence if requested.
	B. A Contractor is any individual, partnership, or corporation, performing work by contract or subcontract on this project.
	C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or subcontractor of any contractual requirements or his responsibility to supervise and coordinate the work, of various trades.

	1.11 MATERIALS AND EQUIPMENT
	A. Materials and equipment installed as a permanent part of the project shall be new, unless otherwise indicated or specified, and of the specified type and quality. This Contractor shall be responsible for connecting all utilities as shown on the drawings, to equipment identified as "under another Division”.
	B. Where material or equipment is identified by proprietary name, model number and/or manufacturer, furnish named item, or its equal only of other manufacturers who are indicated in this specification, subject to approval by the Engineer and the Owner. Alternate manufacturers or items other than the first-named shall be equal or better in quality and performance and must be suitable for available space, required arrangement, and application. Submit all data necessary to determine suitability of sub�stituted items, for approval.
	C. The suitability of named item only has been verified. Where more than one item is named, only the first named item has been verified as suitable. Alternate manufacturers/items are items other than first named which shall be equal or better in quality and performance to that of specified items, and must be suitable for available space, required arrangement and application.  Manufacturers not named are not acceptable and shall not be submitted.
	D. Substitution will not be permitted for specified items of material or equipment where only one manufacturer is identified.
	E. The Contractor shall only submit those manufacturers indicated in the specification. Proposed alternate manufacturers must be approved by the Owner and be included into the specifications by Addenda. Substitutions are for materials or manufacturers not listed in this specification. For each substitution proposed by the Contractor, the Contractor shall clearly indicate all differences from the specified item, change in Contract cost, benefit to the Owner and a brief description why the substitution is being proposed. Refer to the General Conditions for additional information. The Owner shall ultimately accept/reject all substitution requests. Refer to the General Conditions of this specification for additional information.

	1.12 FIRE SAFE MATERIALS
	A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA or ASTM Standards for Fire Safety with Smoke and Fire Hazard Rating not exceeding flame spread of 25 and smoke developed of 50.

	1.13 REFERENCED STANDARDS, CODES AND SPECIFICATIONS:
	A. Specifications, Codes and Standards listed below are included as part of this specification, latest edition.
	B. All mechanical equipment and materials shall comply with the Codes and Standards listed in the latest ASHRAE Handbook.

	1.14 SUBMITTALS, REVIEW AND ACCEPTANCE:
	A. Equipment, materials, installation, workmanship and arrangement of work are subject to review and acceptance. No substitution will be permitted after acceptance of equipment or materials except where such substitution is considered by the Engineer to be in best interest of Owner.
	B. With 30 calendar days after award of contract, submit a complete Material and Equipment List for approval. List all proposed materials and equipment, indicating proposed manufacturer, type, class, model and other general identifying information.
	C. After acceptance of Material and Equipment List, submit complete descriptive data for all items.  Data shall consist of specifications, data sheets, samples, capacity ratings, performance curves, operating characteristics, catalog cuts, dimensional drawings, wiring diagrams, installation instructions, and any other information necessary to indicate complete compliance with Contract Documents. Edit submittal data specifically for application to this project.
	D. Thoroughly review and stamp all submittals to indicate compliance with contract requirements prior to submission. Coordinate instal�lation requirements and any electrical requirements for equipment submitted. Contractor shall be responsible for correctness of all submittals. Each piece of equipment and its associated components (e.g., relays, fuses, disconnects, etc.) shall be clearly identified.
	E. Submittals will be reviewed for general compliance with design concept in accordance with contract documents, but dimensions, quantities, or other details will not be verified.
	F. Identify submittals, indicating intended application, location and service of submitted items.  Refer to specification sections or paragraphs where applicable. Clearly indicate exact type, model number, style, size and special features of proposed item. Submittals of a general nature will not be acceptable. For items other than first-named, clearly list on the first page of the submittal all differences between the specified item and the proposed item. The Contractor shall be responsible for all additional cost and for corrective action (or replacement with the specified item) while maintaining the specification requirements if differences have not been clearly indicated in the submittal.
	G. Submit actual operating conditions or characteristics, including NC Levels, for all equipment where required capacities are indicated. Factory order forms showing only required capacities will not be acceptable.
	H. Acceptance will not constitute waiver of contract requirements unless deviations are specifically indicated and clearly noted.

	1.15 SHOP DRAWINGS:
	A. Prepare and submit shop drawings for all specially fabricated items, modifications to standard items, specially designed systems where detailed design is not shown on the contract drawings, or where the proposed installation differs from that shown on contract drawings.
	B. Submit data and shop drawings as listed below, in addition to provisions of Paragraph A above. Identify all shop drawings by the name of the item and system and the applicable specification paragraph number. Items and Systems Not Limited to:
	C. The Contractor, additionally, shall submit for approval any other shop drawings as required by the Architect. No item listed above shall be delivered to the site, or installed, until approved. After the proposed materials have been approved, no substitution will be permitted except where approved by the Architect.

	1.16 SUPERVISION AND COORDINATION:
	A. Provide complete supervision, direction, scheduling, and coordination of all work under the Contract, including that of subcontractors.
	B. Coordinate rough-in of all work and installation of sleeves, anchors, and supports for piping, and other work performed under Division 22.
	C. Coordinate electrical work required under Division 22 with that under Division 26.  Coordinate all work under Division 22 with work under all other Divisions.

	1.17 CUTTING AND PATCHING:
	A. Accomplish all cutting and patching necessary for the installation of work under Division 22. Damage resulting from this work to other work already in place, shall be repaired at Contractor's expense. Where cutting is required, saw-cut or core drill only, and perform work in neat and work�manlike manner. Use mechanics skilled in the particular trades required.
	B. Do not cut structural members without approval.

	1.18 PENETRATION OF WATERPROOF CONSTRUCTION:
	A. Coordinate the work to minimize penetration of waterproof construction, including roofs, exterior walls, and interior waterproof construction. Where such penetrations are necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking to make penetrations absolutely watertight.
	B. Where plumbing vents or other pipes penetrate roofs, flash pipe with All American, Inc., or approved equal, roof flashing assemblies, 6-inch skirt, cap, and caulked counterflashing sleeve.
	C. Furnish pipe curbs and portals where required. Pitch pockets are prohibited.
	D. Furnish and install roof drains, curbs, vent assemblies, and duct sleeves specifically designed for application to the particular roof construction, and install in accordance with the manufacturer's instructions, The National Roofing Contractors Association, SMACNA and as required by other divisions of this specification. The Contractor shall be responsible for sleeve sizes and locations.

	1.19 VIBRATION ISOLATION
	A. Furnish and install vibration isolators, flexible connections, supports, anchors, and/or foundations required to prevent transmission of vibration from equipment or piping to building structure.

	1.20 ACCESSIBILITY
	A. All equipment shall be installed in such a way that all components requiring access are so located and installed that they may be serviced, reset, replaced, recalibrated, etc., by service technicians in accordance with the Manufacturer’s recommendations. If any equipment or components are located in such a position that this Contractor cannot comply with the above, the Contractor shall notify the Engineer in writing before equipment is installed.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

	2.2 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts: ASME B18.2.1, galvanized steel, unless otherwise indicated.
	D. Solder Filler Metals: ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	F. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Solvent Cements for Joining Plastic Piping:

	2.4 TRANSITION FITTINGS
	A. AWWA Transition Couplings: Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Plastic-to-Metal Transition Fittings: PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	C. Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	D. Plastic-to-Metal Transition Unions: MSS SP-107, PVC four-part union. Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.
	E. Flexible Transition Couplings for Underground Nonpressure Drainage Piping: ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal band on each end.

	2.5 DIELECTRIC FITTINGS
	A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material: Suitable for system fluid, pressure, and temperature.
	C. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035- or 2070-kPa) minimum working pressure as required to suit system pressures.
	D. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).
	E. Dielectric Unions and Couplings are prohibited.

	2.6 MECHANICAL SLEEVE SEALS
	A. Description: Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.7 SLEEVES
	A. Galvanized Steel Pipe: ASTM A53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	B. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	C. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint.

	2.8 ESCUTCHEONS
	A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Cast-Brass Type: With set screw.
	C. One-Piece, Floor-Plate Type: Cast-iron floor plate.

	2.9 GROUT
	A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.


	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	M. Replace and reroute potable water as required to accommodate new work.
	N. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	O. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	P. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical sleeve seals. Select sleeve size two pipe sizes larger than pipe and sleeve for installing mechanical sleeve seals.
	Q. Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	R. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section "Penetration Firestopping" for materials.
	S. Verify final equipment locations for roughing-in.
	T. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	U. Where vents are installed through the gabled roof structure all vents shall be located towards the courtyard side of the peak so as not to be visible from the front of the building.
	V. Cut, patch and repair existing asphalt drive way/parking area and concrete sidewalk (including stone base) to match existing for installation of a ventilated conduit (6” minimum PVC) installed a minimum of 42” deep for the propane line from the propane tank to the building.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	G. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	J. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 PAINTING
	A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting."
	B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.
	C. Provide protective finishes on all materials and equipment.  Use coated or corrosion-resistant materials, hardware and fittings throughout the work. Paint bare, untreated ferrous surfaces with rust-inhibiting paint. All exterior components including supports, hangers, vibration isolators, etc., shall be galvanized or stainless steel. All fasteners including nuts, bolts, washers, rods, etc., shall be stainless steel.
	D. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other finishes.
	E. Provide factory-applied finishes where specified. Unless otherwise indicated factory-applied paints shall be baked enamel with proper pretreatment.
	F. Protect all finishes and restore any finishes damaged as a result of work under Division 22 to their original condition.
	G. The preceding requirements apply to all work, whether exposed or concealed.
	H. Remove all construction marking and writing from exposed equipment, piping and building surfaces. Do not paint manufacturer's labels or tags.
	I. All exposed piping, equipment, cast iron boots, etc. shall be painted. All (exposed and concealed) propane piping shall be painted yellow. Colors shall be selected by the Architect and conform to ANSI Standards.

	3.6 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.

	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding: Comply with AWS D1.1.

	3.8 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.9 SUPPORTS AND HANGERS
	A. Provide supports, hangers, braces, attachments and foundations required for the work.  Support and set the work in a thoroughly substantial and workman�like manner without placing strains on materials, equipment, or building structure, submit shop drawings for approval. Coordinate all work with the requirements of the structural division.
	B. Supports hangers, braces, and attachments shall be standard manu�factured items or fabricated structural steel shapes. All interior hangers shall be galvanized or steel with rust inhibiting paint.  For uninsulated copper piping/tubing provide copper clad hanger. All exterior hangers shall be constructed of galvanized steel or stainless steel utilizing stainless steel rods, nuts, washers, bolts, etc.

	3.10 PROVISIONS FOR ACCESS:
	A. The Contractor shall provide access panels and doors for all concealed equipment, valves, strainers, cleanouts, traps, and other devices requiring maintenance, service, adjustment, balancing or manual operation.
	B. Where access doors are necessary, furnish and install manufactured steel door assemblies consisting of hinged door, cam locks, and frame designed for the particular wall or ceiling construction. Properly locate each door. All proposed access door locations shall be approved by the Architect prior to installation. Door size shall be a minimum of 24" x 24" unless otherwise approved by the Architect/Engineer. Provide UL Approved and labeled access doors where installed in fire rated walls or ceilings. Doors shall be Milcor Metal Access Doors as manu�factured by Inland-Ryerson, or approved equal.
	C. Where access is by means of lift-out ceiling tiles or panels, mark each panel using small color-coded or numbered tabs. Provide a chart or index for identification. Charts shall be similar to valve charts specified hereinafter. Provide chart in O & M Manual and in the Boiler Room.  Screw markers shall be mounted on the ceiling grid using districts standard for marking and ID.
	D. Access panels, doors, etc., described herein shall be furnished under the section of specifications providing the particular service to be turned over to the pertinent trade for installation. Coordinate installation with installing Contractor. Coordinate locations with the Architect prior to installation.

	3.11 PROTECTION OF WORK:
	A. Protect work, material and equipment from weather and construction operations before and after installation. Properly store and handle all materials and equipment.
	B. Cover temporary openings in piping and equipment to prevent the entrance of water, dirt, debris, or other foreign matter.
	C. Cover or otherwise protect all finishes.
	D. Replace damaged materials, devices, finishes and equipment.

	3.12 OPERATION OF EQUIPMENT:
	A. Clean all systems and equipment prior to initial operation for testing, or other purposes.  Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions. Do not operate equipment unless all proper safety devices or controls are operational. Provide all maintenance and service for equipment that is authorized for operation during construction.
	B. Provide the services of the manufacturer's factory-trained servicemen or technicians to start up the equipment.
	C. Do not use plumbing systems for temporary services during con�struction unless authorized in writing by the Owner or Architect. Where such authorization is granted, temporary use of equipment shall in no way limit or otherwise affect warranties or guaranty period of the work. All equipment safeties shall be functional and equipment operated within the recommended and designed parameters.
	D. Upon completion of work, clean and restore all equipment to new conditions; replace expendable items such as filters, blowdown all strainers, etc.

	3.13 IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING INSTRUCTIONS
	A. Contractor shall submit for approval schematic piping diagrams of each piping system installed in the building. Diagrams shall indicate valve location, service, type (i.e., butterfly, globe, ball, etc.) make, model number and the identification number of each valve in the particular system. Following approval by all authorities, the diagrams shall be framed, mounted under glass and hung in the Mechanical Room where directed. Contractor shall deliver the AutoCAD or Revit developed color print and DVD or CD from which the diagrams were reproduced to the Owner.
	B. All valves shall be plainly tagged.
	C. All items of equipment shall be furnished with white letters and numbers on laminated identification plates using the districts coding system to match districts PM system requirements. Lettering shall be a minimum of 1/4" high. Identification plates shall be securely affixed to each piece of equipment, starters, panels, etc., by screws or adhesive (Tuff-bond #TB2 or as approved equal). Pressure sensitive tape backing is prohibited for all concealed equipment and devices located above drop tile ceilings.
	D. Provide three (3) copies of operating and maintenance instructions for all principal items of equipment furnished. This material shall be bound as a volume of the "Record and Information Booklet" complete with electronic copy as hereinafter specified.
	E. All lines (piping) installed under this contract shall be stenciled with "direction of flow" arrows and with stenciled letters naming each pipe and service.
	F. Provide at least 8 hours of straight time instruction to the operating personnel. This instruction period shall consist of not less than one (1) consecutive 8-hour day.  Time of instruction shall be designated by the Owner. All instruction periods shall be video-taped, on an external hard drive. Turn two (2) copies of disks over to the Owner after successful demonstration and training.

	3.14 WALL AND FLOOR PENETRATION:
	A. All penetrations of partitions, ceilings, and floors by piping or conduit under Division 22 shall be sealed and caulked airtight for sound and air transfer control and/or fire stopped for fire walls and floors.

	3.15 RECORD DRAWINGS:
	A. Upon completion of the plumbing installations, the Contractor shall deliver to the Architect one complete set of the plumbing contract drawings which shall be legibly marked in red pencil to show all changes and departures of the installation as compared with the original design.  They shall be suitable for use in preparation of Record Drawings. Additionally the contractor shall provide an electronic copy of the record drawings.

	3.16 GUARANTEE:
	A. Contractor’s attention is directed to guarantee obligations contained in the GENERAL CONDITIONS.
	B. The above shall not in any way void or abrogate equipment manu�facturer's guarantee or warranty. Certificates of guarantee shall be included in the operations and maintenance manuals.
	C. Contractor shall also provide, when due to malfunction, two (2) year free service, from the time of final acceptance by the Owner, to keep the equipment in operating condition. This service shall be rendered upon request when notified of any equipment malfunctions.
	D. All refrigeration compressors shall be provided with a five (5) year parts and labor warranty, including replacement of refrigerant.
	E. Provide extended warranty for specific equipment were specified.

	3.17 LUBRICATION
	A. All bearings, motors, and all equipment requiring lubrication shall be provided with accessible fittings for same. Before turning over the equipment to the Owner, the Contractor shall fully lubricate each item of equipment, shall provide one year's supply of lubricant for each, and shall provide Owner with complete written lubricating instructions, together with diagram locating the points requiring lubrication. Include this information in the Record and Information Booklet.
	B. In general, all motors and equipment shall be provided with grease lubricated roller or ball bearings with Alemite or equal accessible or extended grease fittings and drain plugs.
	C. Provide pressure relief fittings at all grease lubrication locations designed to automatically vent within the range of 1/4 to 1 psi, automatically reset below this range, or another pressure relief range if the preceding differs from the manufacturer’s recommended pressure range.

	3.18 RECORD AND INFORMATION BOOKLET:
	A. The Contractor shall have prepared three (3) copies of the Record and Information Booklet and deliver these copies of the booklet to the Owner. The booklet shall be as specified herein. The booklet must be approved and will not be accepted as final until so stamped.
	B. The booklet shall be bound in a three�ring loose-leaf binder similar to "National" No. 3881 with the following title lettered on the front: "Record and Information Booklet (insert name of the project)". No sheets larger than 8-1/2" x 11" shall be used, except sheets that may be neatly folded to 8-1/2" x 11" and used as a pull-out.
	C. All booklet information shall also be provided in electronic format, PDF files, stored on an external hard drive. Each binder shall contain an envelope sleeve containing the electronic format media (external hard drive).
	D. Provide the following data in the booklet:

	3.19 TESTS, GENERAL:
	A. The entire new plumbing systems shall be tested hydrostatically for a duration of four (4) hours before insulation covering is applied and provided tight under the following gauge pressures:
	B. All storm, waste, vent and water piping shall be tested by the Contractor and approved by the Engineer and local code official before acceptance. All storm, soil, and waste piping, located underground, shall be tested before backfilling. The costs of all equipment required for tests are to be included under the contract price.
	C. The entire new drainage system and venting system shall have all necessary openings plugged and filled with water to the level of the highest stack above or at the roof. The system shall hold this water for thirty (30) minutes without showing a drop greater than 1". Where a portion of the system is to be tested, the test shall be conducted in the same manner as described for the entire system, except a vertical stack 10 feet above the highest horizontal line to be tested may be installed and filled with water to maintain sufficient pressure, or a pump may be used to supply the required pressure. The pressure shall be maintained for thirty (30) minutes.
	D. Upon completion of roughing-in and before setting fixtures, the entire new water piping system shall be tested at a hydrostatic pressure of not less than one hundred (100) pounds per square inch gauge and proved tight at this pressure. Where a portion of the water piping system is to be concealed before completion, this portion shall be tested separately in a manner described for the entire system.
	E. All testing shall be witnessed by local code official and the owner. The Contractor shall provide a minimum of 48-hour notice before testing. The Contractor shall coordinate with and get approval from the Owner.
	F. LPG (Propane) Testing:

	3.20 LINTELS:
	A. Under this Section, provide lintels not provided elsewhere which are required for openings for the installation of plumbing work. Lintels shall meet the requirements of the Architectural and Structural Sections and The Architectural Drawings and Specifications.

	3.21 EQUIPMENT BY OTHERS
	A. This Contractor shall make all system connections required to equipment furnished and installed under other divisions. Connections shall be complete in all respects to render this equipment functional to its fullest intent.
	B. It shall be the responsibility of the supplier of this equipment to furnish complete instructions for connections.
	C. Typical equipment refers to, but is not limited to: Kiln hoods, storage cabinets and all other kitchen equipment.

	3.22 FASTENERS:
	A. All fasteners located in public space, including classrooms, offices, etc., shall be provided with tamper-proof type fasteners where specifically indicated.

	3.23 WIRING DIAGRAMS
	A. Obtain and submit wiring diagrams for all equipment provided under this Contract.
	B. Wiring diagrams shall be provided with Shop Drawings for similar to, but not limited to, the following:
	C. The Contractor shall submit any additional wiring diagrams as requested by the Engineer.
	D. Provide wiring diagrams and identify all termination points, connections, and interface points for all major mechanical equipment to the Electrical Contractor and the ATC Subcontractor for coordination.

	3.24 BOILER AND PRESSURE VESSELS
	A. All boilers and pressure vessels shall be ASME-rated and shall comply with the State of Pennsylvania, latest requirements.
	B. Provide all control devices and materials, and install in with ASME CSD-1 controls and safety devices for automatically fired boilers.

	3.25 FACTORY START-UP
	A. Provide factory authorized start-up service for all plumbing equipment. Coordinate with the Commissioning Agent.
	B. Provide one copy of all start-up reports to the Owner and include a copy in the O&M Manual.
	C. Tempering Valves: Provide factory-authorized individual to review installation and develop a report to submit to the Engineer. Report submission shall be prior to Engineer’s Punch-Out and Demonstration/Training.
	D. The Contractor shall be required to start up all systems in an orderly, organized, and coordinated manner to ensure that all systems are functioning as designed. The Contractor shall provide a detailed start-up, testing and demonstration plan for all systems in a coordinated manner that is documented in writing at least forty-five (45) days prior to start-up. Start-up, testing, and demonstration plans shall include detailed point-by-point check list that clearly shows that systems are in face functioning as designed. The A/E shall include modifications to the standard AIA definition of substantial completion to indicate that Mechanical/Electrical Systems are not substantially complete until all systems are started, tested, balanced, and O&M Manuals are received by the Owner. Above listed items must be completed in time to allow for system demonstrations to Owner Personnel with all O&M Manuals in hand at the time of demonstration. Contractors will be required to provide system demonstrations and training for Owner Personnel for each system. At minimum, the Contractors shall provide eight (8) hours of demonstration and eight (8) hours of systems operation training for each system prior to Owner acceptance of any given system.

	3.26 PLUMBING INSTALLATIONS
	A. General: Sequence, coordinate, and integrate the various elements of plumbing systems, materials, and equipment including, but not limited to, the following:

	3.27 SCHEDULING OF WORK AND OUTAGES
	A. All required outages shall be coordinated with and approved by the Owner a minimum of fourteen (14) days in advance.  Written notice of not less than fourteen (14) calendar days shall precede any outage. The Contractor shall include in their bid outages and/or work in occupied areas to occur during weekends, holidays, or at night. No outages are allowed during school hours.
	B. Water heater and boilers shall be replaced during the summer of 2025. Provide temporary electric water heater to allow for cleaning of the building.



	220513-Common Motor Requirements Plumbing Equipment Permit-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in plumbing equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet (1000 m) above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	C. Motors 1/20 HP and Smaller: Shaded-pole type or ECM as indicated on the drawings.
	D. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset when motor temperature returns to normal range.


	PART 3 -  EXECUTION (Not Applicable)

	220519-Meters Gauges Plumbing Piping Permit-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Product Certificates: For each type of meter and gauge, from manufacturer.
	C. Operation and Maintenance Data: For meters and gauges to include in operation and maintenance manuals.
	D. NSF-61 compliance for all products that will come in contact with potable water.

	1.4 QUALITY ASSURANCE
	A. Source Limitations for Valves: Obtain each type of meter and gauge from single source from single manufacturer.
	B. NSF Compliance: NSF 61Certified Lead Free for valve materials for potable-water service.
	C. Maryland Compliance: House Bill 372.


	PART 2 -  PRODUCTS
	2.1 LIQUID-IN-GLASS THERMOMETERS
	A. Metal-Case, Industrial Style, Liquid-in-Glass Thermometers.

	2.2 THERMOWELLS
	A. Thermowells:
	B. Heat-Transfer Medium: Mixture of graphite and glycerin.
	C. Where wells are installed in pipe tees at turns, increase pipe size so that well does not restrict flow.

	2.3 PRESSURE GAUGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gauges:

	2.4 GAUGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2 (DN 8 or DN 15), ASME B1.20.1 pipe threads and porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Valves: Brass threaded needle valve with NPS 1/4 or NPS 1/2 (DN 8 or DN 15), ASME B1.20.1 pipe threads.

	2.5 TEST PLUGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description:  Test-station fitting made for insertion into piping tee fitting.
	C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended stem on units to be installed in insulated piping.
	D. Thread Size: NPS 1/4 (DN 8) or NPS 1/2 (DN 15), ASME B1.20.1 pipe thread.
	E. Minimum Pressure and Temperature Rating: 300 psig at 250 deg F (2070 kPa at 121 deg C).
	F. Core Inserts: EPDM self-sealing rubber.

	2.6 TEST-PLUG KITS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Furnish one test-plug kit(s) containing two thermometer(s), one pressure gauge and adapter, and carrying case. Thermometer sensing elements, pressure gauge, and adapter probes shall be of diameter to fit test plugs and of length to project into piping.
	C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-mm-)  diameter dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg F (minus 4 to plus 52 deg C).
	D. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-mm-) diameter dial and tapered-end sensing element. Dial range shall be at least 0 to 220 deg F (minus 18 to plus 104 deg C).
	E. Pressure Gauge: Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm-) diameter dial and probe. Dial range shall be at least 0 to 200 psig (0 to 1380 kPa).
	F. Carrying Case: Metal or plastic, with formed instrument padding.

	2.7 SIGHT FLOW INDICATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Piping inline-installation device for visual verification of flow.
	C. Construction: Bronze or stainless-steel body, with sight glass and ball, flapper, or paddle wheel indicator, and threaded or flanged ends.
	D. Minimum Pressure Rating: 125 psig (860 kPa).
	E. Minimum Temperature Rating: 200 deg F (93 deg C).
	F. End Connections for NPS 2 (DN 50) and Smaller: Threaded.
	G. End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at the most readable position.
	G. Install valve and snubber in piping for each pressure gauge for fluids.
	H. Install test plugs in piping tees.
	I. Install thermometers in the following locations:
	J. Install pressure gauges in the following locations:

	3.2 CONNECTIONS
	A. Install meters and gauges adjacent to machines and equipment to allow service and maintenance of meters, gauges, machines, and equipment.

	3.3 ADJUSTING
	A. Adjust faces of meters and gauges to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each domestic water heater shall be one of the following:
	B. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F (Minus 20 to plus 50 deg C).
	B. Scale Range for Domestic Hot-Water Piping: 30 to 240 deg F (0 to plus 115 deg C).

	3.6 PRESSURE-GAUGE SCHEDULE
	A. Pressure gauges at discharge of each water service into building shall be selected so that the thermal readings are at the approximate mid-point and maximum pressures. Do not exceed full scale.

	3.7 TEST PLUGS
	A. Provide test plugs (P/T ports) with lagging extensions where indicated on the drawings.
	B. Provide one (1) test kit with calculator, turn over to owner.



	220523-General Duty Valves Plumbing Piping-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. EPDM: Ethylene propylene copolymer rubber.
	C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. NRS: Nonrising stem.
	E. OS&Y: Outside screw and yoke.
	F. RS: Rising stem.
	G. SWP: Steam working pressure.

	1.4 SUBMITTALS
	A. Product Data: For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	C. NSF Compliance: NSF 61/ANSI 372 Certified Lead Free for valve materials for potable-water service.
	D. Comply with State of Maryland Lead Free Laws.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:
	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes: Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	E. Valves in Insulated Piping: With 2-inch (50-mm) stem extensions and the following features:
	F. Valve-End Connections:
	G. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 BRONZE BALL VALVES
	A. Two-Piece, Bronze Ball Valves with Stainless-Steel Trim:
	B. Cast Iron Flanged Ball Valve with Stainless Steel Trim:

	2.3 BRONZE LIFT CHECK VALVES
	A. Class 125, Lift Check Valves with Bronze Disc:

	2.4 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze Swing Check Valves with Bronze Disc:

	2.5 BRONZE GLOBE VALVES
	A. Class 125, Bronze Globe Valves with Bronze Disc:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects and damage.
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:

	3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 6 and Smaller:



	220529-Hangers Supports Plumbing Piping & Equipment-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 DEFINITIONS
	A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.5 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass or fiberglass blocks with 100-psig (688-kPa) minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig (688-kPa) minimum compressive strength.
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated or stainless-steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Low-Type, Single-Pipe Stand: One-piece plastic base unit with plastic roller, for roof installation without membrane penetration.
	C. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.  Supports shall be hot-dipped galvanized construction. All fasteners, washers, etc., shall be stainless steel.

	2.6 PIPE POSITIONING SYSTEMS
	A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.7 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes, hot-dipped galvanized construction.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black (painted) and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture. See Division 22 plumbing fixture Sections for requirements for pipe positioning systems for plumbing fixtures.
	H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	I. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	J. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	K. Install lateral bracing with pipe hangers and supports to prevent swaying.
	L. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	M. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	N. Pipe hangers and supports shall be attached to the panel point at the top chord of bar joist or at a location approved by the structural engineer. Do not support all parallel piping from the same bar joist (4” pipe and larger) unless approved by structural engineer.
	O. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	P. Insulated Piping:

	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use copper or copper clad attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use painted or galvanized carbon-steel pipe hangers and supports and metal framing systems and attachments for general service applications. Use stainless steel pipe hangers and attachments for exterior applications.
	F. Use thermal-hanger shield inserts for insulated piping and tubing.
	G. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	H. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	I. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system sections.
	M. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system sections.
	N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply waste piping for plumbing fixtures.



	220553-ID for Plumbing Piping & Equipment-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules: For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	B. Label Content: Include equipment's Drawing designation or unique equipment number based on PM Identification System of the school district, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond paper. Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified. Equipment schedule shall be included in operation and maintenance data.

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm) thick, and having predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Black.
	D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
	E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch (64 by 19 mm).
	F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels: Precoiled, snap-on semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive (4” and less). For larger pipe (sizes 6” and greater) markers shall be strapped around using nylon ties.
	C. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

	2.4 STENCILS
	A. Stencils: Prepared with letter sizes according to ASME (ANSI) A13.1 for piping; and minimum letter height of 3/4 inch (19 mm) for access panel and door labels, equipment labels, and similar operational instructions.

	2.5 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) black-filled letters for piping system abbreviation and 1/2-inch (13-mm) black-filled numbers, 2-inch diameter.
	B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff and similar special uses.

	2.6 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Piping Color-Coding: Painting of piping is specified in Division 09.
	B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels with painted, color-coded bands or rectangles, complying with ASME (ANSI) A13.1, on each piping system.
	C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	D. Pipe Label Color Schedule:

	3.4 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	220700-Plumbing Insulation-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections include the following:

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).
	B. Shop Drawings:
	C. Qualification Data: For qualified Installer.
	D. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates of tests and test methods employed.
	E. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing and inspecting agency.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer for equipment insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Calcium Silicate:
	G. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	H. Mineral-Fiber, Preformed Pipe Insulation:
	I. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. (40 kg/cu. m) or more. Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. ft. x deg F (0.042 W/m x K) or less. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	J. Thermal Load Bearing Inserts

	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature range of 50 to 800 deg F (10 to 427 deg C).
	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	E. PVC Jacket Adhesive: Compatible with PVC jacket.

	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient services.
	C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.
	D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.
	E. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

	2.5 LAGGING ADHESIVES
	A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with insulation materials, jackets, and substrates.

	2.6 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

	2.7 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:

	2.8 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd. (271 g/sq. m).

	2.9 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	C. Metal Jacket:
	D. Underground Direct-Buried Jacket: 125-mil- (3.2-mm-) thick vapor barrier and waterproofing membrane consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and laminated aluminum foil.

	2.10 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for indoor and outdoor applications.
	D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	E. PVDC Tape: White vapor-retarder PVDC tape with acrylic adhesive.

	2.11 SECUREMENTS
	A. Bands:
	B. Insulation Pins and Hangers:
	C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel or Monel.
	D. Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel.

	2.12 CORNER ANGLES
	A. Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 5005; Temper H-14.
	B. Stainless-Steel Corner Angles: 0.024 inch (0.61 mm) thick, minimum 1 by 1 inch (25 by 25 mm), stainless steel accord.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.

	3.2 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Surface Preparation:  Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	C. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	F. Insulation Installation at Floor Penetrations:

	3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
	A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels: Secure insulation with adhesive and anchor pins and speed washers.
	B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation over entire surface of tanks and vessels.

	3.6 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment. Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	D. Install removable insulation covers at locations indicated. Installation shall conform to the following:

	3.7 CALCIUM SILICATE INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.8 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.9 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.10 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	B. Where FSK jackets are indicated, install as follows:
	C. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and end joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with manufacturer's recommended adhesive.
	D. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 inches (300 mm) o.c. and at end joints.
	E. Where PVDC jackets are indicated, install as follows:

	3.11 FINISHES
	A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.12 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.13 EQUIPMENT INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below. If more than one material is listed for a type of equipment, selection from materials listed is Contractor's option.
	B. Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.
	C. Domestic cold-water storage tank insulation shall be  the following, of thickness to provide an R-value of 12.5:

	3.14 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

	3.15 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	B. Domestic Hot and Recirculated Hot Water:
	C. Stormwater and Overflow:
	D. Roof Drain and Overflow Drain Bodies:
	E. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):
	F. Exposed Sanitary Drains, domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:
	G. Floor Drains, Traps, and Sanitary Drain Piping within 10 feet (3m) of drain receiving condensate and equipment drain water below 60 degrees F (16 degrees C):
	H. Hot Service Drains:
	I. Hot Service Vents:
	J. Piping with Heat Trace:

	3.16 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor’s option.
	C. Equipment, Exposed, up to 48 inches (1200 mm) in Diameter or with Flat Surfaces up to 72 inches (1800 mm):
	D. Equipment, Exposed, Larger than 48 inches (1200 mm) in Diameter or with Flat Surfaces Larger than 72 inches (1800 mm):
	E. Piping, Concealed:
	F. Piping, Exposed in occupied areas and/or where Heat Traced:



	221116-Domestic Water Piping-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Section:

	1.3 SUBMITTALS
	A. Product Data: For the following products:
	B. Water Samples: Specified in "Cleaning" Article.
	C. Coordination Drawings: For all piping, draw to 3/8” scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	D. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 61 and HB 372 for potable domestic water piping and components.

	1.5 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube Above-Ground: ASTM B 88, Type L water tube, drawn temper.
	B. Soft Copper Tube Below Building Slab: ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper in PVC conduit.

	2.3 DUCTILE IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end unless grooved or flanged ends are indicated.

	2.4 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, galvanized steel unless otherwise indicated.
	C. Solder Filler Metals: ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.5 TRANSITION FITTINGS
	A. General Requirements:
	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling: AWWA C219.

	2.6 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials or ferrous material body with separating nonconductive insulating material suitable for system fluid, pressure, and temperature.
	B. Dielectric Flanges:
	C. Dielectric Nipples:
	D. Dielectric unions and couplings are prohibited.

	2.7 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-steel wire-braid covering and ends welded to inner tubing.

	2.8 WATER METERS
	A. Displacement-Type Water Meters (1-1/4” and Smaller):
	B. Electromagnetic-Type Water Meters (1-1/2” and Larger):


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install shutoff valve, hose-end drain valve, strainer, pressure gauge, and test tee with valve, inside the building at each domestic water service entrance. Comply with requirements in Division 22 Section "Meters and Gauges for Plumbing Piping" for pressure gauges and Division 22 Section "Domestic Water Piping Specialties" for drain valves and strainers.
	E. Install shutoff valve immediately upstream of each dielectric fitting.
	F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for pressure-reducing valves.
	G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	H. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	K. Install piping adjacent to equipment and specialties to allow service and maintenance.
	L. Install piping to permit valve servicing.
	M. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure rating used in applications below unless otherwise indicated.
	N. Install piping free of sags and bends.
	O. Install fittings for changes in direction and branch connections.
	P. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	Q. Install liquid filled pressure gages on suction and discharge piping from each plumbing pump and packaged booster pump. Comply with requirements in Division 22.
	R. Install thermostats in hot-water circulation piping. Comply with requirements in Division 22.
	S. Install thermometers on inlet and outlet piping from each water heater. Comply with requirements in Division 22.
	T. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 22.
	U. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 22.
	V. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 22.
	W. Install underground copper tube and ductile iron pipe in PE encasement according to ASTM A674 or AWWA C105.

	3.3 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	E. Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	H. Ductile-Iron-Piping Grooved Joints: Cut groove end of pipe. Assemble coupling with housing, gasket, lubricant, and bolts. Join ductile-iron pipe and grooved-end fittings according to AWWA C606 for ductile-iron-pipe, cut-grooved joints.
	I. Steel-Piping Grooved Joints: Roll groove end of pipe.  Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.
	J. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.

	3.4 VALVE INSTALLATION
	A. General-Duty Valves: Comply with requirements in Division 22.
	B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, for each branch serving toilet room(s), for each branch pipe serving two or more fixtures, and on each water supply to plumbing fixtures that do not have supply stops. Use ball valves for piping NPS 2 (DN 50) and smaller. Use butterfly or ball valves for piping NPS 2-1/2 (DN 65) and larger.
	C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required to drain water piping. Drain valves are specified in Division 22 Section.
	D. Install combination balancing/shut-off valve in each hot-water circulation return branch and discharge side of each pump and circulator. Set balancing valves partly open to restrict but not stop flow. Comply with requirements in Division 22.

	3.5 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:

	3.6 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples only.
	C. Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flanges only.

	3.7 FLEXIBLE CONNECTOR INSTALLATION
	A. Install flexible connectors in suction and discharge piping connections to each domestic water pump.
	B. Install bronze-hose flexible connectors in copper domestic water tubing.

	3.8 WATER METER INSTALLATION
	A. Rough-in domestic water piping and install water meters according to utility company's requirements and/or as required for building sub-metering.
	B. Install water meters according to AWWA M6 and/or the utility company's requirements
	C. Install displacement-type water meters with shutoff valve on water-meter inlet. Install valve on water-meter outlet and valved bypass around meter unless prohibited by authorities having jurisdiction.
	D. Install turbine-type water meters with shutoff valve on water-meter inlet. Install valve on water-meter outlet and valved bypass around meter unless prohibited by authorities having jurisdiction.
	E. Install remote registration system according to standards of utility company and of authorities having jurisdiction.
	F. Provide remote reading for integration with the BACNET Building Control System.

	3.9 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for vibration isolation devices.
	B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for pipe hanger and support products and installation.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10 mm).
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	F. Install supports for vertical copper tubing every 10 feet (3 m).
	G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	H. Install supports for vertical steel piping every 15 feet (4.5 m).
	I. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.
	J. Hangers shall be connected to top chord panel points at joist locations.

	3.10 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:

	3.11 IDENTIFICATION
	A. Identify system components. Comply with requirements in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification materials and installation.
	B. Label pressure piping with system operating pressure.

	3.12 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Piping Inspections:
	C. Piping Tests:
	D. Domestic water piping will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.13 ADJUSTING
	A. Perform the following adjustments before operation:

	3.14 CLEANING
	A. Clean and disinfect potable and non-potable domestic water piping as follows:

	3.15 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Above Ground Domestic Water Piping:

	3.16 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	221119-Domestic Water Piping Specialties-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	B. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig (860 kPa), unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Diagram power, signal, and control wiring.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. NSF Compliance:


	PART 2 -  PRODUCTS
	2.1 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	B. Hose-Connection Vacuum Breakers:
	C. Pressure Vacuum Breakers:

	2.2 BALANCING VALVES
	A. Memory-Stop Balancing Valves:
	B. Primary, Thermostatic, Water Mixing Valves

	2.3 TEMPERATURE-ACTUATED WATER MIXING VALVES
	A. Individual-Fixture, Water Temperature Limiting Devices:
	B. Primary, Thermostatic, Water Mixing Valves

	2.4 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:

	2.5 HOSE BIBBS
	A. Hose Bibbs:

	2.6 WALL HYDRANTS
	A. Exterior Nonfreeze Wall Hydrants:
	B. Interior Cold-Water Wall Hydrants:

	2.7 NON-FREEZE POST HYDRANTS
	A. Nonfreeze Post Hydrants:

	2.8 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:

	2.9 AIR VENTS
	A. Welded-Construction Automatic Air Vents:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination. Comply with authorities having jurisdiction.
	C. Install water regulators with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	D. Install water control valves with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	E. Install balancing valves in locations where they can easily be adjusted.
	F. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	G. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, and pump.
	H. Install outlet boxes recessed in wall. Install 2-by-4-inch (38-by-89-mm) fire-retardant-treated-wood blocking wall reinforcement between studs. Fire-retardant-treated-wood blocking is specified in Division 06 Section "Rough Carpentry."
	I. Install water hammer arresters in water piping according to PDI-WH 201.
	J. Install air vents at high points of water piping. Install drain piping and discharge onto floor drain.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate general arrangement of piping and specialties.
	B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.3 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.5 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow set points of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.



	224500-Emergency Plumbing Fixtures-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. Accessible Fixture:  Emergency plumbing fixture that can be approached, entered, and used by people with disabilities.
	B. Plumbed Emergency Plumbing Fixture:  Fixture with fixed, potable-water supply.
	C. Tepid:  Moderately warm.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include flow rates and capacities, furnished specialties, and accessories.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  Submit certificates of performance testing specified in "Source Quality Control" Article.
	B. Field quality-control test reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For emergency plumbing fixtures to include in operation and maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ANSI Standard:  Comply with ANSI Z358.1, "Emergency Eyewash and Shower Equipment."
	C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components - Health Effects," for fixture materials that will be in contact with potable water.
	D. Regulatory Requirements:  Comply with requirements in ICC/ANSI A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people with disabilities.


	PART 2 -  PRODUCTS
	2.1 EYEWASH EQUIPMENT
	A. Sink, Swing-Down type, Plumbed Eyewash Unit P10:

	2.2 WATER-TEMPERING EQUIPMENT
	A. Hot and Cold-Water, Water-Tempering Equipment, (WTD-2)

	2.3 SOURCE QUALITY CONTROL
	A. Certify performance of emergency plumbing fixtures by independent testing organization acceptable to authorities having jurisdiction.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water and waste piping systems to verify actual locations of piping connections before plumbed emergency plumbing fixture installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Coordinate installation with sink faucet and casework.

	3.2 EMERGENCY PLUMBING FIXTURE INSTALLATION
	A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components.
	B. Install fixtures level and plumb.
	C. Fasten fixtures to substrate.
	D. Install shutoff valves in water-supply piping to fixtures.  Use ball, gate, or globe valve if specific type valve is not indicated.  Install valves chained or locked in open position if permitted.  Install valves in locations where they can easily be reached for operation.  Comply with requirements for valves specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	E. Install dielectric fitting in supply piping to emergency equipment if piping and equipment connections are made of different metals.  Comply with requirements for dielectric fittings specified in Section 221116 "Domestic Water Piping."
	F. Install thermometers in supply and outlet piping connections to water-tempering equipment.  Comply with requirements for thermometers specified in Division 22 Section "Meters and Gages for Plumbing Piping."

	3.3 CONNECTIONS
	A. Connect hot- and cold-water-supply piping to hot- and cold-water, water-tempering equipment.  Connect output from water-tempering equipment to emergency plumbing fixtures.  Comply with requirements for hot- and cold-water piping specified in Section 221116 "Domestic Water Piping."
	B. Comply with requirements for waste piping specified in Section 221316 "Sanitary Waste and Vent Piping."
	C. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and maintenance of fixtures.

	3.4 IDENTIFICATION
	A. Install equipment nameplates or equipment markers on emergency plumbing fixtures and equipment and equipment signs on water-tempering equipment.  Comply with requirements for identification materials specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5 FIELD QUALITY CONTROL
	A. Mechanical-Component Testing:  After plumbing connections have been made, test for compliance with requirements.  Verify ability to achieve indicated capacities.
	B. Tests and Inspections:
	C. Emergency plumbing fixtures and water-tempering equipment will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Adjust or replace fixture flow regulators for proper flow.
	B. Adjust equipment temperature settings.



	224700-Water Coolers-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following water coolers and related components:

	1.3 DEFINITIONS
	A. Accessible Drinking Fountain or Water Cooler:  Fixture that can be approached and used by people with disabilities.
	B. Cast Polymer:  Dense, cast-filled-polymer plastic.
	C. Fitting:  Device that controls flow of water into or out of fixture.
	D. Fixture:  Water cooler unless one is specifically indicated.
	E. Water Cooler:  Electrically powered fixture for generating and delivering cooled drinking water.
	F. Drinking Fountain: Fixture with nozzle for delivering stream of water for drinking.

	1.4 SUBMITTALS
	A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, and accessories.
	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for fixtures for people with disabilities.
	C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style classifications.
	E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" for type and style classifications.
	F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants," for water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 PRESSURE WATER COOLERS
	A. Water Coolers, P-6 (Accessible, Single Unit):
	B. Water Coolers, P-6A (Accessible, Bi-Level Unit with Bottle Filler):

	2.2 FIXTURE SUPPORTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with feet and tie rods and bearing plates with mounting studs matching fixture to be supported.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water and waste piping systems to verify actual locations of piping connections before fixture installation.  Verify that sizes and locations of piping and types of supports match those indicated.
	B. Examine walls and floors for suitable conditions where fixtures are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated.
	B. Use mounting frames for recessed water coolers, unless otherwise indicated.
	C. Set freestanding and pedestal drinking fountains on floor.
	D. Set remote water coolers on floor, unless otherwise indicated.
	E. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.  Plain copper tube, fittings, and valves may be used in concealed locations.

	3.3 INSTALLATION
	A. Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless otherwise indicated.
	B. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by authorities having jurisdiction.
	C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for operation.  Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	D. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.
	E. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons where required to conceal protruding pipe fittings.  Escutcheons are specified in Division 22 Section "Escutcheons for Plumbing Piping."
	F. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants."
	G. Install mounting frames affixed to building construction and attach recessed, wall-mounted water coolers to mounting frames.

	3.4 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.5 FIELD QUALITY CONTROL
	A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with requirements.  Test and adjust controls and safeties.

	3.6 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.
	B. Adjust water cooler temperature settings.

	3.7 CLEANING
	A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.

	3.8 WARRANTY
	A. Provide two (2) year warranty for water coolers and a five (5) year parts, labor and refrigerant warranty for the refrigeration system.
	B. Warranty shall start at substantial completion.



	226323-Facility Natural Gas Piping-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

	1.4 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	B. Natural-Gas System Pressure within Buildings:  More than 0.5 psig (3.45 kPa) but not more than 2 psig (13.8 kPa).
	C. Natural-Gas System Pressures within Buildings:  Two pressure ranges.  Primary pressure is more than 0.5 psig (3.45 kPa) but not more than 2 psig (13.8 kPa), and is reduced to secondary pressure of 0.5 psig (3.45 kPa) or less.

	1.5 SUBMITTALS
	A. Product Data:  For each type of the following:
	B. Coordination Drawings:  Plans and details, drawn to scale, on which natural-gas piping is shown and coordinated with other installations, using input from installers of the items involved.
	C. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other services and utilities.
	D. Welding certificates.
	E. Field quality-control reports.
	F. Operation and Maintenance Data:  For motorized gas valves and pressure regulator to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.
	D. Protect stored PE pipes and valves from direct sunlight.

	1.8 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations.  Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-gas supply according to requirements indicated:

	1.9 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Coordinate requirements for access panels and doors for valves installed concealed behind finished surfaces.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	C. Y-Pattern Strainers:
	D. Basket Strainers:
	E. T-Pattern Strainers:
	F. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	B. Brazing Filler Metals:  Alloy with melting point greater than 1000 deg F (540 deg C) complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 (DN 50) and Smaller:  Comply with ASME B16.33.
	C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger:  Comply with ASME B16.38.
	D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	E. Bronze Plug Valves:  MSS SP-78.
	F. Cast-Iron, Nonlubricated Plug Valves:  MSS SP-78.
	G. Valve Boxes:

	2.5 MOTORIZED GAS VALVES
	A. Automatic Gas Valves:  Comply with ANSI Z21.21.
	B. Electrically Operated Valves:  Comply with UL 429.

	2.6 PRESSURE REGULATORS
	A. General Requirements:
	B. Service Pressure Regulators:  Comply with ANSI Z21.80.
	C. Line Pressure Regulators:  Comply with ANSI Z21.80.
	D. Appliance Pressure Regulators:  Comply with ANSI Z21.18.

	2.7 DIELECTRIC FITTINGS
	A. Dielectric Flanges:
	B. Dielectric-Flange Kits:
	C. Dielectric unions and couplings are not permitted.

	2.8 LABELING AND IDENTIFYING
	A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches (750 mm) deep; colored yellow.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 and the International Fuel Gas Code to determine that natural-gas utilization devices are turned off in piping section affected.
	C. Comply with NFPA 54 and the International Fuel Gas Code requirements for prevention of accidental ignition.

	3.3 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54, the International Fuel Gas Code and utility provider for installation and purging of natural-gas piping.
	B. Install underground, natural-gas piping buried at least 36 inches (900 mm) below finished grade.  Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.
	C. Install underground, PE, natural-gas piping according to ASTM D 2774.
	D. Steel Piping with Protective Coating:

	3.4 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	N. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap and relief vent pipe and fittings shall be galvanized.  Vent limiters are prohibited.
	O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	P. Concealed Location Installations:  Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2.  Install a vent pipe from containment conduit to outdoors and terminate with weatherproof vent cap.
	Q. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	R. Connect branch piping from top or side of horizontal piping.
	S. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	T. Do not use natural-gas piping as grounding electrode.
	U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	V. Install pressure gauge upstream and downstream from each line regulator.  Pressure gauges are specified in Division 23 Section "Meters and Gauges for HVAC Piping."
	W. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	X. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	Y. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping."
	Z. Provide a manual gas shut-off valve(s) for gas piping serving individual appliances and kitchen equipment.
	AA. Provide a gas pressure regulator to reduce pressure to gas piping serving individual appliances and kitchen equipment.
	BB. Coordinate all gas piping requirements, type of outlets, locations, and quantities of outlets with the kitchen/food service Contractor.  Refer to the kitchen/food service Specifications and Architectural Drawings for additional information regarding gas piping systems services, outlets, and requirements serving the kitchen.
	CC. Appliances include but not limited to makeup air unit, boilers, water heaters, emergency generator and all cooking equipment.
	DD. Install all valving and piping to the emergency generator in accordance with the authorities having jurisdiction, IPC, NFPA and the manufacturers recommendations.

	3.5 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install anode for metallic valves in underground PE piping.

	3.6 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. Welded Joints:
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural-gas service.  Install gasket concentrically positioned.
	G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not overtighten.

	3.7 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

	3.8 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches (1800 mm) of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.9 LABELING AND IDENTIFYING
	A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.10 PAINTING
	A. Comply with requirements in Division 09 painting Sections for painting interior and exterior natural-gas piping.
	B. Paint all exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	C. Paint all interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 OUTDOOR PIPING SCHEDULE
	A. Aboveground natural-gas and gas vent piping shall be the following:

	3.13 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG (3.45 kPa)
	A. Aboveground, branch piping NPS 1 (DN 25) and smaller shall be the following:
	B. Aboveground, distribution piping shall be one of the following:
	C. Underground, below building, piping shall be one of the following:
	D. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with protective coating for steel piping.
	E. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective coating for steel piping.

	3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG (3.45 kPa) AND LESS THAN 5 PSIG (34.5 kPa)
	A. Aboveground, branch piping NPS 1 (DN 25) and smaller shall be the following:
	B. Aboveground, distribution piping shall be one of the following:
	C. Underground, below building, piping shall be the following:
	D. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat underground pipe and fittings with protective coating for steel piping.
	E. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective coating for steel piping.

	3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 (DN 50) and smaller at service meter shall be one of the following:
	B. Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter shall be one of the following:
	C. Distribution piping valves for pipe sizes NPS 2 (DN 50) and smaller shall be one of the following:
	D. Distribution piping valves for pipe sizes NPS 2-1/2 (DN 65) and larger shall be one of the following:
	E. Valves in branch piping for single appliance shall be one of the following:



	230500-Common Work Results HVAC-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	B. Provide all labor, materials, equipment, and services necessary for and incidental to the complete installation and operation of all mechanical work.
	C. Unless otherwise specified, all submissions shall be made to, and acceptances and approvals made by the Architect and the Engineer.
	D. Contract Drawings are generally diagrammatic and all offsets, fittings, transitions and accessories are not necessarily shown. Furnish and install all such items as may be required to fit the work to the conditions encountered. Arrange piping, ductwork, equipment, and other work generally as shown on the contract drawings, providing proper clearance and access. Where departures are proposed because of field conditions or other causes, prepare and submit detailed shop drawings for approval in accordance with "Submittals" specified below. The right is reserved to make reasonable changes in location of equipment, piping, and ductwork, up to the time of rough-in or fabrication.
	E. Conform to the requirements of all rules, regulations and codes of local, state and federal authorities having jurisdiction.
	F. Be responsible for all construction means, methods, techniques, procedures, and phasing sequences used in the work. Furnish all tools, equipment and materials necessary to properly perform the work in first class, substantial, and workmanlike manner, in accordance with the full intent and meaning of the contract documents.
	G. Indicate as separate line items in the Schedule of Values the following:
	H. Coordinate the work under Division 23 with work of all other construction trades.

	1.3 DEFINITIONS
	A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions. Examples include rooftop locations.
	D. Concealed, Interior Installations: Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and chases.
	E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures. Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.4 SUBMITTALS
	A. Product Data: For the following:
	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	C. Electrical Characteristics for HVAC Equipment: Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified at no cost to the owner. If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for HVAC installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed behind finished surfaces. Access panels and doors are specified in Division 23.
	D. Refer to installation and coordination drawings for additional information.

	1.8 PERMITS AND FEES:
	A. The Contractor shall obtain all permits and pay taxes, fees and other costs in connection with the work. File necessary plans, prepare documents, give proper notices and obtain necessary approvals. Deliver inspection and approval certificates to Owner prior to final acceptance of the work.
	B. Permits and fees shall comply with the General Requirements of the specifications.

	1.9 EXAMINATION OF SITE:
	A. Examine the site, determine all conditions and circumstances under which the work must be performed, and make all necessary allowances for same. No additional cost to the Owner will be permitted for Contractor’s failure to do so.

	1.10 CONTRACTOR QUALIFICATION:
	A. Any Contractor or subcontractor performing work under Division 23 shall be fully qualified and acceptable to the Architect. Submit the following evidence if requested.
	B. A Contactor is any individual, partnership, or corporation, performing work by Contract or subcontract on this project.
	C. Acceptance of a Contractor or Subcontractor will not relieve the Contractor or subcontractor of any contractual requirements or his responsibility to supervise and coordinate the work, of various trades.

	1.11 MATERIALS AND EQUIPMENT:
	A. Materials and equipment installed as a permanent part of the project shall be new, unless otherwise indicated or specified, and of the specified type and quality. This Contractor shall be responsible for connecting all utilities as shown on the Drawings to equipment identified as “Under Another Division”.
	B. Where material or equipment is identified by proprietary name, model number and/or manufacturer, furnish named item, or its equal of manufacturer indicated in this specification. Alternate Manufacturers (listed manufacturers other than first named or indicated as the basis of design) shall be equal or better in quality and performance and must be suitable for available space, required arrangement, and application. Submit all data necessary to determine suitability of alternate manufacturers for review.
	C. The suitability of named item only has been verified. Where more than one Manufacturer is named, only the first named Manufacturer has been verified as suitable. Alternate manufacturers and items other than first named shall be equal or better in quality and performance to that of specified items, and must be suitable for available space, required arrangement and application.
	D. Substitution (manufacturer or items not listed) shall not be permitted for specified items of material or equipment.
	E. The Contractor shall only submit those manufacturers indicated in the specification or included by Addendum. Proposed manufacturers not specified will not be considered unless the specific item indicates "or as approved equal" or “but are not limited to”. Submit all data necessary to determine suitability of alternative manufacturers’ items for approval. Failure to do so will result in a “Revise and Resubmit” response.
	F. Refer to the General Conditions of this specification for additional information, including substitution request. Substitutions are for materials or manufacturers not listed in this specification. For each substitution proposed by the Contractor, the Contractor clearly identifies all differences (i.e., paragraph-by-paragraph, performance differences, physical differences, etc.) from the specified item, changes in Contract cost, benefits to the Owner and a brief description why the substitution is being proposed.
	G. Where only one manufacturer is listed, provide that manufacturer-sole source.

	1.12 FIRE SAFE MATERIALS
	A. Unless otherwise indicated, materials and equipment shall conform to UL, NFPA or ASTM Standards for fire safety with smoke and fire hazard rating not exceeding flame spread of 25 and smoke developed of 50.

	1.13 REFERENCED STANDARDS, CODES AND SPECIFICATIONS:
	A. Specifications, Codes and Standards listed below are included as part of this specification, latest edition.

	1.14 SUBMITTALS REVIEW AND ACCEPTANCE:
	A. Equipment, materials, installation, workmanship and arrangement of work are subject to review and acceptance. No substitution will be permitted after acceptance of equipment or materials except where such substitution is considered by the Engineer to be in the best interest of the Owner.
	B. Within 15 calendar days after the letter of intent, submit Material and Equipment List for approval. List all materials and equipment, indicating manufacturer, type, class, model, curves, and other general identifying information.
	C. After acceptance of Material and Equipment List, submit complete descriptive data for all items. Data shall consist of specifications, data sheets, samples, capacity ratings, performance curves, operating characteristics, catalog cuts, dimensional drawings, sound data, performance certifications, wiring diagrams, specific electrical/wiring requirements and connections including control and interlock wiring, installation instructions, and any other information necessary to indicate complete compliance with Contract Documents. Edit submittal data specifically for application to this project or submittal shall be rejected.
	D. Thoroughly review and stamp all submittals to indicate compliance with contract requirements prior to submission. Prior to submitting shop drawings coordinate all power connection requirements needed for mechanical equipment with the Electrical Contractor. Coordinate installation requirements and all electrical requirements for equipment submitted. Submit the Electrical Connection information specified in Division 26 for each piece of equipment requiring electrical connections. As a minimum, the Electrical Connection Information shall include horsepower or kVA, voltage and phase, power factor, capacitor, motor starter, disconnect and controls. Indicate which Division is providing the devices. Each piece of equipment and its associated components (fuses, relays, etc.) shall be clearly identified. Failure to include this schedule in the submittal will result in the submittal being returned to the Contractor for resubmission due to incompleteness of the submittal. If the Contractor submits equipment other than that used for the basis of design, and if the electrical connection requirements are different, the Contractor shall be responsible for any associated increase in cost (e.g., wiring, conduits, starters, disconnects, etc.). Maintain and submit a summary of all electrical connection schedules of approved equipment. All mechanical equipment must be approved before electrical distribution equipment shall be approved for fabrication (i.e., MC, switchboard, emergency generator, distribution panels, etc.) Contractor shall be responsible for correctness of all submittals. The Mechanical Contractor shall provide the Electrical Contractor all reviewed mechanical equipment submittals for their rough-in and final connection installation coordination.
	E. Submittals will be reviewed for general compliance with design concept in accordance with contract documents, but dimensions, quantities, or other details will not be verified.
	F. Identify submittals, indicating intended application, location and service of submitted items. Refer to specification sections or paragraphs where applicable. Clearly indicate exact type, model number, manufacturer, style, size and special features of proposed item. Submittals of a general nature will not be acceptable. For all items clearly list on the first page of the Submittal all differences between the specified product and the submitted product. Additionally, for items other than first-named or indicated as the Basis of Design, clearly list on the first page of the submittal all differences between the specified item and the proposed item. This includes a paragraph-by-paragraph comparison from the Specification, performance differences from that scheduled and/or indicated on the Drawings, including power connection requirements, sound, etc., and physical differences (size, weight, etc.) based on published data (i.e., including Web sites.) The Contractor shall be responsible for corrective action (or replacement with the specified item) while maintaining the specification requirements if differences have not been clearly indicated in the submittal. The contractor shall be responsible for all cost associated with proposed alternate manufactures including different power connection requirements, structural modifications etc. The contractor shall include in their bid all additional associated cost for differences of proposing alternate manufacturers.
	G. Submit actual operating conditions or characteristics for all equipment where required capacities are indicated. Factory order forms showing only required capacities will not be acceptable.
	H. Acceptance will not constitute waiver of contract requirements unless deviations are specifically indicated and clearly noted.

	1.15 SHOP DRAWINGS:
	A. Prepare and submit shop drawings within ten calendar days after award of contract for all specially fabricated items, modifications to standard items, specially designed systems where detailed design is not shown on the contract drawings, or where the proposed installation differs from that shown on contract drawings.
	B. Submit data and shop drawings as listed below, in addition to provisions of paragraph 1 above. Identify all shop drawings by the name of the item and system and the applicable specification paragraph number.
	C. Contractor, additionally, shall submit for approval any other shop drawings as required by the Architect or Owner. No item listed above shall be delivered to the site, or installed, until approved. After the proposed materials have been approved, no substitution will be permitted except where approved by the Architect/Owner.
	D. All long lead equipment items shall be submitted for review with 14 calendar days after letter of intent/notice to proceed. All equipment shall be replaced for fabrication within seven (7) pages of contractor approval.
	E. Include in submittal an equipment/product lead time letter on the manufactures letterhead based on contract approval date and up to two (2) weeks for submittal reviews.

	1.16 SUPERVISION AND COORDINATION
	A. Provide complete supervision, direction, scheduling, and coordination of work under the Contract, including that of subcontractors.
	B. Coordinate rough-in of work and installation of sleeves, anchors, and supports for piping, ductwork, and other work performed under Division 23.
	C. Coordinate electrical work required under Division 23 with that under Division 26. Coordinate work under Division 23 with work under other Divisions.
	D. Coordinate the work under Division 23 with the work of all other construction trades.
	E. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for HVAC installations.
	F. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	G. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed behind finished surfaces. Access panels and doors are specified in Division 23.

	1.17 CUTTING AND PATCHING
	A. Accomplish all cutting and patching necessary for the installation of work under Division 23. Damage resulting from this work to other work already in place, shall be repaired at Contractor's expense. Where cutting is required, perform work in neat and workmanlike manner. Restore disturbed work to match and blend with existing, using materials compatible with the original. Use mechanics skilled in the particular trades required.
	B. Do not cut structural members without approval.

	1.18 PENETRATION OF WATERPROOF CONSTRUCTION:
	A. Coordinate the work to minimize penetration of waterproof construction, including roofs, exterior walls, and interior waterproof construction. Where such penetrations are necessary, furnish and install all necessary curbs, sleeves, flashings, fittings and caulking to make penetrations absolutely watertight.
	B. Where vents or other pipes penetrate roofs, flash pipe with All American Metal, Inc., or approved equal, roof flashing assemblies, with 4-pound lead, 6-inch skirt and caulked counterflashing sleeve with lead cap.
	C. Furnish and install vent assemblies and duct sleeves specifically designed for application to the particular roof construction, and install in accordance with the manufacturer's instructions, The National Roofing Contractors Association, SMACNA and as required by other divisions of this specification. The Contractor shall be responsible for sleeve sizes and locations.
	D. Roof curbs for mechanical systems and equipment shall be provided by the Mechanical Contractor.
	E. Pitch pockets are prohibited. Provide curb assemblies as detailed on the drawings.
	F. Coordinate all roof penetrations, flashing and installation of roof mounted equipment with the Roofing Contractor.
	G. The existing roof is under warranty. Patching and repair of roof shall be performed by a certified roofing contractor based on the existing roof type.

	1.19 VIBRATION ISOLATION
	A. Furnish and install vibration isolators, flexible connections, supports, anchors, and/or foundations required to prevent transmission of vibration from equipment, piping, or ductwork to building structure. See Section 230548, VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT.

	1.20 ACCESSIBILITY
	A. All equipment shall be installed in such a way that all components requiring access (such as panels, disconnect switches, circuit breakers, starters, and accessories) are so located and installed that they may be serviced, reset, replaced, recalibrated, etc., by service technicians in accordance with the Manufacturer’s recommendations. If any equipment or components are located in such a position that this Contractor cannot comply with the above, the Contractor shall notify the engineer in writing before equipment is installed.

	1.21 CONCRETE AND MASONRY WORK:
	A. Furnish and install concrete and masonry work for equipment foundations, supports, pads, and other items required under Division 23. Perform work in accordance with requirements of other applicable Divisions of these specifications. Coordinate size and location of all sleeves, concrete inserts, etc., with other Divisions, equipment connections, and approved casework Shop Drawings.
	B. Concrete shall test not less than 5,000 psi compressive strength after 28 days.
	C. Grout shall be non-shrink, high strength mortar, free of iron of chlorides and suitable for use in contact with all metals, without caps or other protective finishes. Apply in accordance with manufacturer's instructions and standard grouting practices.

	1.22 DRIVE GUARDS
	A. Provide safety guards on all exposed belt drives, motor couplings, and other rotating machinery. Provide fully enclosed guards where machinery is exposed from more than one direction.
	B. Fabricate guards of heavy gauge steel, rigidly brace, removable, and finish to match equipment served. Provide openings for tachometers. Guards shall meet O.S.H.A. and Authorities Having Jurisdiction requirements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

	2.2 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.3 JOINING MATERIALS
	A. Refer to individual Division 23 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	C. Flange Bolts and Nuts: ASME B18.2.1, galvanized steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
	F. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.
	G. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	H. Solvent Cements for Joining Plastic Piping:
	I. Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

	2.4 TRANSITION FITTINGS
	A. Plastic-to-Metal Transition Fittings: CPVC and PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	B. Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
	C. Plastic-to-Metal Transition Unions: MSS SP-107, CPVC and PVC four-part union. Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.

	2.5 DIELECTRIC FITTINGS
	A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material: Suitable for system fluid, pressure, and temperature.
	C. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035- or 2070-kPa) minimum working pressure as required to suit system pressures.
	D. Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	E. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).

	2.6 MECHANICAL SLEEVE SEALS
	A. Description: Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

	2.7 SLEEVES
	A. Galvanized Steel Pipe: ASTM A53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	B. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping ring and bolts and nuts for membrane flashing.
	C. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint.

	2.8 ESCUTCHEONS
	A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Cast-Brass Type: With set screw.
	C. One-Piece, Floor-Plate Type: Cast-iron floor plate.

	2.9 GROUT
	A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.


	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 23 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	M. Sleeves are required for core-drilled holes.
	N. Permanent sleeves are not required for holes formed by removable PE sleeves.
	O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs.
	P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	Q. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical sleeve seals. Select sleeve size two pipe sizes larger than pipe and sleeve for installing mechanical sleeve seals.
	R. Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	S. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section "Penetration Firestopping" for materials.
	T. Verify final equipment locations for roughing-in.
	U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	V. The existing building utilizes a return air ceiling plenum. Plastic products and materials are prohibited in the return air plenum ceiling spaces.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 23 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	G. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	I. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	J. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 PAINTING
	A. Painting of mechanical systems, equipment, and components is specified in Division 09 Sections "Interior Painting" and "Exterior Painting," unless otherwise indicated.
	B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.
	C. Provide protective finishes on all materials and equipment. Use coated or corrosion-resistant materials, hardware and fittings throughout the work. For interior components, paint bare, untreated ferrous surfaces with rust-inhibiting paint. All exterior components including supports, hangers, vibration isolators, mechanical couplings, etc., shall be galvanized or stainless steel. All exterior fastening components such as rods, nuts, bolts, washers, etc., shall be stainless steel.
	D. Clean surfaces prior to application of insulation, adhesives, coatings, paint, or other finishes.
	E. Provide factory-applied finishes where specified. Unless otherwise indicated factory-applied paints shall be baked enamel with proper pretreatment.
	F. Protect all finishes and restore any finishes damaged as a result of work under Division 23 to their original condition.
	G. The preceding requirements apply to all work, whether exposed or concealed.
	H. Remove all construction marking and writing from exposed equipment, piping and building surfaces. Do not paint manufacturer's labels or tags.
	I. All exposed ductwork, piping, equipment, etc. shall be painted. All finishes shall have a paint grip finish, including galvanized ductwork which shall be Gavanneal type. Colors shall be selected by the Architect and conform to ANSI Standards. Paint indoor LPG piping yellow.
	J. Submit color of factory-finished equipment for approval prior to ordering. Color of finishes shall be as selected by Architect. All exposed cabinets for equipment (e.g., fin tube radiation, fan coil units, cabinet unit heaters, terminal heating devices, etc.) in finished areas shall be provided with custom colors as selected by the Architect.
	K. Paint boiler room floor in its entirety to match existing materials and finishes.

	3.6 CONCRETE BASES
	A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written instructions.

	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	C. Field Welding: Comply with AWS D1.1.

	3.8 GROUTING
	A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases and provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout.

	3.9 SUPPORTS, HANGERS, AND FOUNDATIONS
	A. Provide supports, hangers, braces, attachments and foundations required for the work. Support and set the work in a thoroughly substantial and workman�like manner without placing strains on materials, equipment, or building structure, submit shop drawings for approval. Coordinate all work with the requirements of the structural division.
	B. Supports hangers, braces, and attachments shall be standard manu�factured items or fabricated structural steel shapes. All interior hangers shall be galvanized or steel with rust inhibiting paint. For uninsulated copper piping/tubing provide copper hanger with wool or felt insert to prevent contact of dissimilar metals. All exterior hangers shall be constructed of galvanized steel or stainless steel utilizing stainless steel rods, nuts, washers, bolts, etc. For refrigerant tubing lay in sheet metal troughs.
	C. No support or hanger shall attach to the metal roof deck.
	D. Hangers shall attach at the panel point of the top chord of joist.
	E. Provide load bearing thermal inserts at pipe hangers for piping 1 ½” and larger.

	3.10 PROVISIONS FOR ACCESS:
	A. The Contractor shall provide access panels and doors for all concealed equipment, valves, strainers, manual, gravity and automatic dampers, filters, controls, control devices, cleanouts, fire dampers, smoke dampers, combination fire and smoke dampers, damper operators, traps, and other devices requiring maintenance, service, adjustment, balancing or manual operation.
	B. Where access doors are necessary, furnish and install manufactured steel door assemblies consisting of hinged door, cylinder with key locks (keyed alike), and frame designed for the particular wall or ceiling construction. Style M access door shall have stainless steel finish. All others shall have paintable finish. Properly locate each door. Review all locations with the Engineer and Architect in the field before installation. Door size shall be a minimum of 24" x 24". Provide UL approved and "B" labeled 12-Hour Access doors where installed in fire-rated walls or ceilings. Doors shall be Milcor Metal Access Doors as manufactured by Inland-Ryerson, Air Balance, Inc., Cesco, Karp Associates, Kees, or approved equal.
	C. Where access is by means of lift-out ceiling tiles or panels, mark each ceiling grid using small color-coded or numbered tabs. Provide a chart or index for identification. Charts shall be similar to valve charts specified hereinafter. Screw markers on ceiling grid.
	D. Access panels, doors, etc., described herein shall be furnished under the section of specifications providing the particular service to be turned over to the pertinent trade for installation. Coordinate installation with installing Contractor.
	E. Provide white micarta nameplates with black lettering, the width of the ceiling grid, fastened by adhesive indicating the terminal control unit (FCU) located above the ceiling (e.g.,FCU-X), branch selector boxes located above ceilings etc. Label each line set at Branch Selector box for the fan coil unit it serves.
	F. Refer to Specification Section 230553 for additional information.

	3.11 PROTECTION OF WORK:
	A. Protect work, material and equipment from weather and construction operations before and after installation. Properly store and handle all materials and equipment.
	B. Cover temporary openings in piping, ductwork, and equipment to prevent the entrance of water, dirt, debris, or other foreign matter.
	C. Cover or otherwise protect all finishes.
	D. Replace damaged materials, devices, finishes and equipment.

	3.12 OPERATION OF EQUIPMENT:
	A. Clean all systems and equipment prior to initial operation for testing, balancing, or other purposes. Lubricate, adjust, and test all equipment in accordance with manufacturer's instructions. Do not operate equipment unless all proper safety devices or controls are operational. Provide all maintenance and service for equipment that is authorized for operation during construction.
	B. Provide the services of the manufacturer's factory-trained servicemen or technicians to start up the equipment.
	C. Do not use mechanical systems for temporary services during construction. Mechanical systems shall only be energized for testing, balancing, start-up and commissioning at times authorized by the Owner in writing. When authorized, units shall be operated at 100% outside air, and all return, exhaust and/or relief air grilles shall utilize/be covered with MERV 11 or higher efficiency filters.
	D. Upon completion of work, clean and restore all equipment to new conditions; replace expendable items such as filters.
	E. If the mechanical systems are used at any time without written authorization from the Owner, other than for initial factory start-up and/or testing, balancing, and commissioning, all equipment and duct systems shall be thoroughly cleaned by this Contractor (i.e., coils, fans, variable speed drives, heat wheels, terminal units, split systems, supply, return and exhaust ducts, etc.) to restore the system and equipment to like-new condition. The Contractor is still responsible for all external cleaning to restore systems and equipment to like-new conditions. At no time will the HVAC be allowed to run when sanding, grinding, finishing, etc., type activities create dust.

	3.13 IDENTIFICATIONS, FLOW DIAGRAMS, ELECTRICAL DIAGRAMS AND OPERATING INSTRUCTIONS:
	A. Contractor shall submit for approval schematic piping diagrams of each piping system installed in the building. Diagrams shall indicate valve location, service, type (i.e., butterfly, globe, ball, etc.) make, model number and the identification number of each valve in the particular system. Following approval by all authorities, the diagrams shall be framed, mounted under glass and hung in each Mechanical Room. Contractor shall deliver the electronic file from which the diagrams were reproduced to the Owner.
	B. All valves shall be plainly tagged. Where valves are located above ceilings, mark the ceiling grid using a small color-coded or numbered tab. Screw marker to grid.
	C. All items of equipment, including motor starters, ATC panels, terminal control units, etc., shall be furnished with white letters and numbers on black plastic identification plates or aluminum letters and numbers on black engraved aluminum identification plates. Lettering shall be a minimum of 1/4" high. Identification plates shall be securely affixed to each piece of equipment, starters, panels, etc. by screws. Pressure sensitive tape backing is prohibited.
	D. Provide three (3) copies of operating and maintenance instructions for all principal items of equipment furnished. This material shall be in electronic format and bound as a volume of the "Record and Information Booklet" as hereinafter specified. Project shall not be considered “Substantially Completed” until provided.
	E. All lines (piping and ductwork) installed under this contract shall be stenciled with "direction of flow" arrows and with stenciled letters naming each pipe and ductwork and service. Refer to Division 23 sections on piping. At the Contractors option, snap/strap around pre-coiled vinyl markers are acceptable.
	F. Provide at least 40 hours of straight time instruction to the operating personnel. This instruction period shall consist of not less than five (5) 8-hour days. Time of instruction shall be designated by the Owner. As a minimum, three (3) additional eight (8) hour instruction times shall occur during 1) the first cooling season, 2) the first heating season, and 3) the first intermediate cooling/heating season. Additional instruction time for the Automatic Temperature Control (ATC) and Energy Management System (EMS) is specified in Section 230900 Automatic Temperature Controls. Provide two (2) recorded copies of all instructional periods/demonstrations including Automatic Temperature Control and Energy Management System. Training is in addition to instruction time.

	3.14 WALL AND FLOOR PENETRATIONS
	A. Provide sleeves for pipes and ducts passing through roofs, floors, ceiling, walls, partitions, air handling unit casings, structural members, and other building parts. Sleeves shall extend 2” above finished floor.
	B. Provide escutcheons for sleeved pipes in finished areas.
	C. Piping sleeves:
	D. Ductwork sleeves: 20 gauge galvanized steel at masonry walls, rated walls, at wall penetrations exposed to view, floors and roof.
	E. Penetrations shall be sealed and caulked airtight for sound and air transfer control. Voids where ducts and pipes penetrate floors or other fire-rated assemblies shall be appropriately additionally fire-sealed the full depth with an approved fire sealant (3M or Dow Corning Fire Sealant Foam and Caulk). For piping, provide floor plate.
	F. Where piping extends through exterior walls, provide link-seal water-proof sleeves or equivalent.

	3.15 RECORD DRAWINGS
	A. Upon completion of the mechanical installations, the Contractor shall deliver to the Architect one complete set of prints of the mechanical contract drawings which shall be legibly marked in red pencil to show all changes and departures of the installation as compared with the original design. They shall be suitable for use in preparation of Record Drawings. Additionally, provide one (1) electronic format (color PDF/scanned image) of all record drawings on a flash or external hard drive.

	3.16 GUARANTEE:
	A. Contractor’s attention is directed to guarantee obligations contained in the GENERAL CONDITIONS.
	B. The above shall not in any way void or abrogate equipment manufacturer's guarantee or warranty. Certificates of guarantee shall be included in the operations and maintenance manuals. The project shall not be considered “substantially completed” until certifications are included in the Record and Information Booklets.
	C. Contractor shall provide two (2) years full factory warranty on parts and labor for all equipment from the time of final acceptance of the mechanical systems by the Owner. Refer to the Alternates specification for additional warranty years. Warranty shall include 24-hour service. Contractor shall provide five (5) year parts and labor warranty for all refrigeration systems (i.e., rooftop units, split systems/condensing units) and ten (10) year warranty for the VRV system including loss of refrigerant. Extended warranties for specific components, equipment and/or systems are individually indicated within the specifications. This service shall be rendered upon request when notified of any equipment malfunctions.
	D. The guarantee shall not start until substantial completion for the entire project has been accepted by the Owner. Substantial completion requires O&M manuals and Test and Balance reports to be submitted, reviewed and all demonstrations complete.

	3.17 LUBRICATION:
	A. All bearings, motors, and all equipment requiring lubrication shall be provided with accessible fittings for same. Before turning over the equipment to the Owner, the Contractor shall fully lubricate each item of equipment, shall provide one year's supply of lubricant for each, and shall provide Owner with complete written lubricating instructions, together with diagram locating the points requiring lubrication. Include this information in the Record and Information Booklet. Project shall not be considered “Substantially Completed” until instructions are included in the Record and Information Booklet.
	B. In general, all motors and equipment shall be provided with grease-lubricated roller or ball bearings with Alemite or equal accessible or extended grease fittings and drain plugs.
	C. Provide remote grease fittings with copper lube lines for air handling units and for bearings/motors where grease fittings are situated in locations as deemed by the Architect or Owner inconvenient/inaccessible for lubrication.
	D. Provide pressure relief fittings at all grease lubrication locations designed to automatically vent within the range of 1/4 to 1 psi, automatically reset below this range, or another pressure relief range if the preceding differs from the manufacturer’s recommended pressure range.

	3.18 RECORD AND INFORMATION BOOKLET:
	A. The Contractor shall have prepared three (3) copies of the Record and Information Booklet and deliver these approved copies of the booklet to the Owner a minimum of three (3) weeks before Demonstrations. The booklet shall be as specified herein. The booklet must be approved and will not be accepted as final until so stamped. The project shall not be considered “Substantially Completed” until approved.
	B. The booklet shall be bound in a three-ring loose-leaf binder similar to "National" No. 3881 with the following title lettered on the front: "Record and Information Booklet (insert name of the project)". No sheets larger than 8-1/2" x 11" shall be used, except sheets that may be neatly folded to 8-1/2" x 11" and used as a pull-out.
	C. Provide the following data in the booklet:
	D. In addition to three (3) hard copies of the data described in Paragraph C, provide three (3) electronic copies in PDF format on flash or external hard drive of the entire O&M Manual.

	3.19 TESTS, GENERAL:
	A. The entire heating and cooling system shall be tested hydrostatically for a duration of 4 hours before insulation covering is applied and proved tight under the following gauge pressures:
	B. All testing shall be witnessed by the Owner or Engineer and Local Code Official. The Contractor shall provide a minimum of 48-hour notice before testing. The Contractor shall coordinate with and get approval from the Owner.

	3.20 LINTELS:
	A. Under this Section, provide lintels not provided elsewhere which are required for openings for the installation of mechanical and plumbing work. Lintels shall meet the requirements of the Architectural and Structural Sections and The Architectural Drawings and Specifications.

	3.21 EQUIPMENT BY OTHERS:
	A. This Contractor shall make all system connections required to equipment furnished and installed under other divisions. Connections shall be complete in all respects to render this equipment functional to its fullest intent.
	B. It shall be the responsibility of the Contractor to obtain from the supplier of this equipment to furnish complete instructions for connections.
	C. Typical equipment refers to, but is not limited to kiln hoods, kitchen equipment, etc.

	3.22 FASTENERS:
	A. All fasteners located in public space (toilet rooms, corridors) shall be provided with tamper-proof type fasteners.

	3.23 WIRING DIAGRAMS
	A. Obtain and submit wiring diagrams for all equipment provided under this Contract.
	B. Wiring diagrams shall be provided with Shop Drawings, but not limited to, the following:
	C. The Contractor shall submit any additional wiring diagrams as requested by the Engineer.
	D. Provide wiring diagrams for all major mechanical equipment to the Electrical Contractor and the ATC Subcontractor for coordination.

	3.24 BOILER AND PRESSURE VESSELS
	A. All boilers and pressure vessels shall be ASME-rated and shall comply with the State of Maryland requirements.
	B. Provide all control devices and materials, and install in with ASME CSD-1 Controls and Safety Devices for Automatically Fired Boilers.

	3.25 FACTORY START-UP
	A. Provide factory authorized start-up service for all mechanical equipment (e.g., variable speed drives, air handling units, boilers, VRV system, etc.). Coordinate all start-ups with the Commissioning Agent.
	B. Provide one copy of all start-up reports to the Owner and include a copy in the Record and Information Booklet.
	C. Pre-Installation /Start-Up Conference:
	D. The Contractor shall be required to start up all systems in an orderly, organized, and coordinated manner to ensure that all systems are functioning as designed. The Mechanical Contractor shall provide a detailed start-up, testing and demonstration plan for all systems in a coordinated manner that is documented in writing at least forty-five (45) days prior to start-up. Start-up, testing, and demonstration plans shall include detailed point-by-point check list that clearly shows that systems are in face functioning as designed. As a modification to the standard AIA definition of substantial completion, the Mechanical Systems are not substantially complete until all systems are started, tested, balanced, and O&M Manuals are received by the Owner. Above listed items must be completed in time to allow for system demonstrations to the school district’s Personnel with all O&M Manuals in hand at the time of demonstration. Contractors will be required to provide system demonstrations and training for the school district’s Personnel for each system. At minimum, the Contractors shall provide eight (8) hours of demonstration and eight (8) hours of systems operation training for each system prior to the school district acceptance of any given system.

	3.26 MECHANICAL INSTALLATIONS
	A. General: Sequence, coordinate, and integrate the various elements of mechanical systems, materials, and equipment including, but not limited to, the following:

	3.27 CLEANING OF SYSTEMS:
	A. Thoroughly clean systems after satisfactory completion of pressure tests and before permanently connecting fixtures, equipment, traps, strainers, and other accessory items. Shut-off valves serving equipment where by-pass valves have been provided shall be closed to the equipment and by-pass valves shall be open during flushing. Blow out and flush piping until interiors are free of foreign matter. Restore valves to their normal operating positions after flushing has been completed. Flushing, chemicals, sterilization, etc., shall comply with EPA Regulations and authorities having jurisdiction.
	B. Flush piping in recirculating water systems to remove cutting oil, excess pipe joint compound and other foreign materials. Do not use system pumps until after cleaning and flushing has been accomplished to the satisfaction of the Engineer. Employ chemical cleaners, including a non-foaming detergent, not harmful to system components. After cleaning operation, final flushing and refilling, the residual alkalinity shall not exceed 300 parts per million. Submit a certificate of completion to Engineer stating name of service company that was used. Project shall not be considered “substantially completed” until certificate is incorporated in the “Record and Information Booklet”.
	C. Leave strainers and dirt pockets in clean condition.
	D. Clean fans, ductwork, enclosures, registers, grilles, and diffusers at completion of work.
	E. Install filters of equal efficiency to those specified in permanent air systems operated for testing and balancing. At no time shall the permanent equipment be used during construction except as required for testing and balancing and/or commissioning of systems, which shall be approved by the Owner. Replace with clean filters as specified prior to acceptance and after cleaning of system.
	F. Pay for labor and materials required to locate and remove obstructions from systems clogged with construction refuse after acceptance. Replace and repair work disturbed during removal of obstructions.
	G. Leave systems clean, and in complete running order.

	3.28 LOUVERS:
	A. All louvers to be provided in exterior walls shall be furnished and installed under another division unless otherwise indicated on the drawings or in the specifications. All brick vents installed shall be provided under this division. Louver shop drawings shall be submitted to the Engineer to verify sizes and free area requirements. The Contractor shall blank-off unused portions of louver with insulated blank-off panels.
	B. Provide double wall insulated blank off panel behind existing louvers to be abandoned in place. Seal air and water tight. Infill opening to match existing materials (masonry) and paint to match existing finish.

	3.29 FILTERS:
	A. Provide one (1) set of clean filters for balancing. Provide an additional two (2) complete sets of additional filters shall be turned over to the Owner upon final acceptance of the building by the Owner. Provide correspondence documenting that additional filters have been turned over to the Owner.
	B. All air handling unit pre-filters shall be 2” thick, 30% efficient (MERV 8), Camfil Farr 30/30, or as approved equal. All final filters shall be 4” or 12” thick, 85% efficient (MERV 13) as indicated on the drawings. Where final filters are indicated to be 4” thick, provide 85% efficient (MERV13) Camfil Farr Opti-Pac. All filters shall be in metal filter boxes/housings, including the air handling units.
	C. Provide MERV 11 filters for all intakes (return air grilles, outside air louvers, all AHU and terminal unit filters, etc.), if for any reason (start-up, testing and balancing, commissioning, etc.) the units are started prior to final building cleaning. Filters shall be 1”, 2” or 4” thick; Camfil Farr AP-11, or as approved equal.
	D. Provide one (1) differential pressure gauge across each filter bank. Differential pressure gauge shall be diaphragm activated, dial type, +/-2% accuracy of full scale, static pressure tips, aluminum tubing, vent valves, etc. Differential pressure gauge shall be Series 2000 magnahelic with air filter kit as manufactured by Dwyer or equal.
	E. Provide filters for all filter return grilles.
	F. Provide MERV 8 filters at the inlet side of all heat recovery devices (i.e., heat recovery wheels).

	3.30 BELT GUARDS/CAGES/BELTS
	A. Provide safety guards on all exposed belt drives, motor couplings, and other rotating machinery (pump coupling, plenum fans, propeller fans, etc.). Provide fully enclosed guards where machinery is exposed form more than one direction.
	B. Fabricate guards of heavy gauge steel, rigidly braced, removable, and finished to match equipment served. Provide openings for tachometers. Guards shall meet OSHA requirements.
	C. Provide one (1) spare set of belts for each piece of equipment. Belts shall be labeled with unit number and location. Belts shall be mounted as directed by the Owner.

	3.31 ACCESS FOR INSPECTION, CLEANING AND MAINTENANCE
	A. Individual finned-tube coils or multiple finned-tube coils in series without adequate intervening access space(s) of at least 18 inches (457 mm) shall be selected to result in no more than 0.75 inches wc (187 Pa) combined pressure drop when dry coil face velocity is 500 fpm (2.54 m/s). Exception: When clear and complete instructions for access and cleaning of both upstream and downstream coil surfaces are provided.
	B. Equipment Clearance: Ventilation equipment shall be installed with sufficient working space for inspection and routine maintenance (e.g., filter replacement and fan belt adjustment and replacement).
	C. Ventilation Equipment Access: Access doors, panels, or other means shall be provided and sized to allow convenient and unobstructed access sufficient to inspect, maintain, and calibrate all ventilation system components for which routine inspection, maintenance, or calibration is necessary. Ventilation system components comprise, for example, air-handling units, fan-coil units, water-source heat pumps, other terminal units, controllers, and sensors.
	D. Air Distribution System: Access doors, panels, or other means shall be provided in ventilation equipment, duct-work, and plenums, located and sized to allow convenient and unobstructed access for inspection, cleaning, and routine maintenance of the following:

	3.32 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor HVAC materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials. Tighten connections between members. Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.33 LIQUID LEVEL ALARM SENSORS
	A. Provide liquid level alarm sensors in condensate drain pans for all cooling equipment (e.g. Air Handling Units, Dedicated Outdoor Air System Units, Fan Coil Units, etc.). Sensor shall de-energize the cooling equipment and signal an alarm through the building ATC system and school districts energy management system.
	B. Provide additional liquid level alarm sensors where indicated on the drawings.

	3.34 DEMOLITION
	A. Existing piping, equipment, ductwork, materials, etc., not required for re-use or re-installation in this project, shall be removed.
	B. Deliver to the Owner, on the premises where directed, existing equipment and materials which are removed and which are desired by the Owner or are indicated to remain the property of the Owner.
	C. All other materials and equipment which are removed shall become property of the Contractor and shall be promptly removed by him from the premises, and disposed of in an approved manner.
	D. Where piping and/or ductwork is removed, remove all pipe or ductwork hangers which were supporting the removed piping or ductwork.
	E. Refrigerant shall be carefully evacuated, stored, and disposed of in accordance with EPA Clean Air Act and Authorities Having Jurisdiction.
	F. Remove all existing concrete equipment pads, supports, hangers etc. in their entirety.
	G. Patch and repair ductwork at removal and/or connection to existing. Insulate to match existing.
	H. Provide stainless steel plates over existing thermostat junction boxes if not reused.
	I. Blank off existing louvers to be abandoned in place with a double wall insulated panel and seal air and water tight. Infill wall opening to match existing materials and finishes.

	3.35 TRAINING AND CERTIFICATION
	A. Provide factory training for four (4) of the Owner’s representatives in a factory training lab working with simulators for the following equipment.
	B. Training shall be performed by a factory-certified professional trainer for five (5) days and at a minimum shall consist of the following:
	C. Round-trip to fly from Baltimore to the training destination plus lodging expenses for the entire duration of the course shall be paid by the Manufacturer if the location of the site where the course is offered is other than in the Baltimore or Washington area.
	D. Additionally, demonstrations and Training for the ATC/EMS System specified in Section 230900 “Instrumentation and Control for HVAC” shall be in addition to this requirement.

	3.36 COMMISSIONING
	A. The building and all its systems shall be fully commissioned. The Mechanical Contractor shall include in their bid to fully commission the mechanical systems per the Commissioning Agent requirements including but not limited functional testing, documentation of all start-up requirements, web-based documentation, etc.

	3.37 EXISTING CEILING SYSTEMS
	A. The majority of the building utilizes a 30”x60” ceiling system. Speakers, smoke detectors, sprinkler heads and WIFI devices are located within ceiling tiles. 2x4 lay in lighting fixtures are framed within the acoustical tile grid system.
	B. The existing supply air diffusers are surface mounted type and shall be replaced with standard lay-in type using a 24”x24” ceiling module. The contractor is responsible for modifying the existing ceiling grid to accommodate the 24”x24” lay-in diffuser module.
	C. The VRV ceiling cassettes are typically 24”x24” or 36”x36”. The contractor is responsible for modifying the existing ceiling grid to accommodate the 24”x24” or 36”x36” ceiling cassettes.
	D. Where existing ceilings are indicated to be replaced on the architectural plans the contractor is responsible to salvage all existing ceiling tiles for reuse throughout the building.
	E. All work shall occur through the existing ceiling system except where ceiling are being replaced as indicated on the architectural drawings.
	F. Future renovation project(s) will replace existing ceiling systems and may result in reconfiguration of spaces. The contractor is responsible to provide extra refrigerant tubing to each VRV cassette unit and extra flexible ducting to each supply air diffuser to easily allow for relocation in close proximity in the future.
	G. For all damaged ceiling tiles prior to work the contractor shall document (including photos) and review with owner prior to commencing with work. Owner shall sign off on document which shall be forwarded to the engineer.



	230513-Common Motor Requirements HVAC Equipment-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation.
	B. Furnish and install control and interlock wiring for the equipment furnished. In general, power wiring and motor starting equipment will be provided under Division 26. Carefully review the contract documents to coordinate the electrical work under Division 23 with the work under Division 26. Where the electrical requirements of the equipment furnished differ from the provisions made under Division 26, make the necessary allowances under Division 23. Where no electrical provisions are made under Division 26, include all necessary electrical work under Division 23. All electrical work performed under Division 23 shall conform to the applicable requirements of Division 26.

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment schedules or Sections.
	B. Comply with NEMA MG 1 unless otherwise indicated.
	C. Comply with IEEE 841 for severe-duty motors.
	D. Motors sizes are specified with the driven equipment.  Motor starting and control equipment is specified either with the motor which is controlled or in an electrical specification section.  The Contractor is advised to consult all specification sections to determine responsibility for motors and controls.
	E. Motors shall be suitable for use under the conditions and with the equipment to which applied, and designed for operation on the electrical systems specified or indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet (1000 m) above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering service factor.

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Premium efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	E. Multispeed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.
	D. Provide phase loss protection for all three phase motors including compressors and motors controlled by variable speed drives. Phase monitor shall be the auto reset type with time delay, Model ICM450 or as approved equal.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type or ECM.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection device shall automatically reset when motor temperature returns to normal range.

	2.6 CAPACITORS:
	2.7 VARIABLE SPEED DRIVE:
	A. Provide variable speed controllers for system water pumps, all air handling unit fans, kitchen makeup air fan, kitchen hood exhaust fan, all direct drive fans and as indicated on the drawings. All variable speed drives shall be by the same manufacturer unless integral with the equipment.
	B. The Adjustable Frequency Controller (AFC) shall convert three-phase 60 Hertz utility power to adjustable voltage and frequency, three phase, AC power. The AFC shall use two 32-bit microprocessors with 12-bit resolution for stepless motor control from 5% to 110% of base speed.
	C. The AFC shall be a fully digital Pulse Width Modulated (PWM) output type utilizing IGBT transistors. 1-150 HP 460 Volt AFC’s and 1-100 HP 208 Volt AFC’s shall be current rated at 8 Khz carrier frequency. In cases where motor audible noise is not critical to the installation, an alternate 4 Khz 75 150 HP 460 Volt AFC may be supplied. All HP ratings shall meet or exceed Table 430-150 of the NEC, 3 Phase Motor Full Load Currents. HP, Maximum Current, and Rated Voltage shall appear on the AFC nameplate.
	D. The AFC, together with all options and modifications, shall mount within a standard NEMA 1 enclosure suitable for continuous operation at ambient temperature of 0 to 40 deg C at elevations up to 3300 feet altitude with relative humidity to 95% non-condensing. All high voltage components within the enclosure shall be isolated with steel or polycarbonate covers. The complete unit shall be UL approved and UL 508 labeled. The AFC and options shall comply with the applicable requirements of the latest standards of ANSI, NEMA, NEC, NEPU-70, IEEE519-1992, FCC Part 15, Subpart J, CE96.  The AFC Manufacturer shall be ISO 9001 certified.
	E. Circuits shall provide DV/DT and DI/DT protection for semi-conductors. AFC shall be capable of starting into a rotating load without delay.  Protective circuits shall cause instantaneous trip (IET) should any of the following faults occur:
	F. The following adjustments shall be available in the controller and retained in non-volatile memory:
	G. The AFC shall have the following basic features:
	H. Motor protection per National Electrical Code shall be provided in both the "controller" mode and the "bypass" mode by a single bi-metallic motor overload relay. The 1156 volt A-C relay control logic, allowing common Start/Stop commands in the "controller" mode and the "bypass" mode shall also be included within the enclosure.
	I. The bypass shall include a door interlocked main power input disconnect providing positive shutdown of all power to both the bypass circuitry and the VFD. The bypass circuit shall also include a second input disconnect to the VFD. This disconnect shall provide the ability to safely trouble shoot and test the controller, both energized and de-energized, while operating the bypass mode.
	J. Input line fuses to provide protection for the input rectification circuit, using Class J fuses with interrupting rating of 200,000 AIC. The series interrupting rating of the AFC and fuses shall be a minimum of 30,000 AIC and shall be stated in the AFC Instruction Manual as required by UL.
	K. Three percent impedance Input Line Reactor to minimize line surges, line notching, and voltage distortions.
	L. The VFD and all components shall be supplied in a NEMA 1 (indoor) or NEMA 3RX (outdoor) enclosure and shall be UL Listed as a single unit.
	M. The VFD Manufacturer shall maintain and staff nationwide service centers. These service engineers shall be employed by the Manufacturer and provide start-up service including physical inspection of drive and connected wiring and final adjustments to meet specified performance requirements.
	N. The VFD and motor shall carry a full parts and labor warranty for five (5) years from the date of substantial completion.
	O. Motors shall be premium efficiency and specifically designed for operation with VFD’s.  Coordinate with equipment manufacturers.
	P. The variable speed drive shall be manufactured by ABB Model ACH-550 or Danfoss Model VLT-FC 102.


	PART 3 -  EXECUTION (Not Applicable)

	230529-Hangers & Supports HVAC Piping & Equipment-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 DEFINITIONS
	A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.5 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal: For pipe hangers and equipment supports comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.

	1.6 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 stainless steel or zinc-plated carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	B. Non-MFMA Manufacturer Metal Framing Systems:

	2.4 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers: Subject to compliance with requirements, provide products by Anvil International, Figure 45 Channel Assembly, or comparable product by one of the following:
	B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass, fiberglass blocks or calcium silicate with 100-psig (688-kPa) minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping: Water repellant-treated, ASTM C 533, Type 1, with 100 psig minimum compressive strength or ASTM C 552, Type II cellular glass, fiberglass blocks or calcium silicate with 100-psig (688-kPa) minimum compressive strength.
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless-steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components (galvanized or stainless steel supports and stainless steel fasteners, rods, nuts, washers, attachments, etc.)  to support roof-mounted piping.
	B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb. All supports shall be hot-dipped galvanized or stainless steel construction with stainless steel rods, fasteners, etc.
	E. Refer to drawing details for additional information.

	2.7 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes. All supports shall be hot-dipped galvanized construction with stainless steel rods, fasteners, etc.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping 1 ½” and larger.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	L. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	O. Pipe hangers and supports shall be attached to the panel point at the top chord of bar joist or at a location approved by the Structural Engineer. Do not support all parallel piping from the same bar joist (pipe sizes 3-inches and larger) unless approved by the Structural Engineer.

	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.  All fasteners shall be galvanized or stainless steel.  All exterior fasteners shall be stainless steel.
	D. Use nonmetallic coatings or inserts on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use painted or zinc-coated carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and metal framing systems and attachments for general interior service applications.  Use galvanized or stainless steel pipe hangers and supports, trapeze pipe hangers, and framing systems and attachments for exterior service applications. All exterior rods, washers, bolts, nuts etc. shall be stainless steel.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for all insulated piping and tubing 2” and larger.
	I. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.
	R. Regardless of spacing, hangers shall be provided at all changes in direction, both vertical and horizontal, for all piping.
	S. Where not practical to obtain ceiling anchorage, all piping near walls shall be supported by approved brackets securely anchored into the wall construction.
	T. All exterior hangers and supports shall be constructed of galvanized or stainless steel. All rods, washes, nuts, bolts, fasteners, etc. shall be constructed of stainless steel.
	U. For piping located in and supported from the building structure, hanger spacing and rod sizes for steel and copper pipe shall not be less than the following for horizontal piping.



	230553-ID HVAC Piping & Equipment-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. Valve Schedules: For each piping system to include in maintenance manuals.

	1.4 COORDINATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond paper. Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified. Equipment schedule shall be included in operation and maintenance data.

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm) thick, and having predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
	E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch (64 by 19 mm).
	F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Pretensioned Pipe Labels: Precoiled, snap-on semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive (4” and less). For larger pipe (sizes 6” and greater) markers shall be strapped around using nylon ties.
	C. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	D. Underground Piping: Detectable warning tape shall consist of a nominal 4.5 mil (.0045”) overall thickness, with a solid aluminum foil core. The imprinted warning message is “Buried, or Encased” to prevent ink rub-off, and is impervious to acids, alkalis and other destructive elements found in soil. The imprint is as such that it allows for total reflectivity. A tape must be visibly seen before it can be read.

	2.4 STENCILS
	A. Stencils: Prepared with letter sizes according to ASME (ANSI) A13.1 for piping; minimum letter height of 1-1/4 inches (32 mm) for ducts; and minimum letter height of 3/4 inch (19 mm) for access panel and door labels, equipment labels, and similar operational instructions.
	B. Duct Identification Contents: Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

	2.5 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) black-filled letters for piping system abbreviation and 1/2-inch (13-mm) numbers; 2-inch diameter.
	B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and variations for identification. Mark valves for emergency shutoff and similar special uses.

	2.6 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 PIPE LABEL INSTALLATION
	A. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, complying with ASME (ANSI) A13.1, on each piping system.
	B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	C. Pipe Label Color Schedule:
	D. Underground Piping: Provide detectable warning tap continuous over underground piping systems. Install per manufacturer’s recommendations.

	3.4 DUCT LABEL IDENTIFICATION
	A. Stenciled Duct Label Option: Stenciled labels, showing service and flow direction, shall be provided.
	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 25 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.5 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and HVAC terminal devices and similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions similar to those indicated in the following subparagraphs:

	3.6 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.

	3.7 EQUIPMENT IDENTIFICATION
	A. Install and permanently fasten equipment nameplates on each major item of mechanical equipment that does not have nameplate or has nameplate that is damaged or located where not easily visible. Locate nameplates where accessible and visible. Include nameplates for the following general categories of equipment:
	C. Install access panel markers with screws on equipment access panels.
	D. Label each VRV FCU piping circuit on the branch selector box.
	E. Label all branch selector boxes. Provide name plate on unit and on ceiling grid.

	3.8 PIPING IDENTIFICATION
	A. Install manufactured pipe markers indicating service on each piping system. Install with flow indication arrows showing direction of flow:



	230593-Testing Adjusting Balancing HVAC-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. NEBB: National Environmental Balancing Bureau.
	C. TAB: Testing, adjusting, and balancing.
	D. TABB: Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist: An entity engaged to perform TAB Work.

	1.4 SUBMITTALS
	A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, submit the Contract Documents review report as specified in Part 3.
	C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	D. Certified TAB reports.
	E. Sample report forms.
	F. Instrument calibration reports, to include the following:

	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC or NEBB.
	B. TAB Conference: Meet with Architect, Owner, Commissioning Agent and Engineer on approval of the TAB strategies and procedures plan to develop a mutual understanding of the details. Require the participation of the TAB field supervisor and technicians. Provide 14 days' advance notice of scheduled meeting time and location.
	C. Certify TAB field data reports and perform the following:
	D. TAB Report Forms: Use standard TAB contractor's forms approved by Architect, Owner, Construction Manager, Commissioning Authority.
	E. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111, Section 5, "Instrumentation."

	1.6 PROJECT CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations. After occupancy no activities are permitted during normal school operating hours.
	B. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.
	C. The project will have all systems fully commissioned by an independent Commissioning Company.

	1.7 COORDINATION
	A. Notice: Provide fourteen days' advance notice for each test. Include scheduled test dates and times.
	B. Perform TAB after leakage and pressure tests on air and water distribution systems have been satisfactorily completed.
	C. Coordinate all testing and balancing with the Commissioning Agent.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 TAB SPECIALISTS
	A. All testing and balancing shall be performed by an independent test and balance agency that specializes in and whose business is limited to the testing and balancing of mechanical systems. The agency must have membership in the “Associated Air Balance Council” or NEBB and have an Engineer certified by the National Examining Board. All final reports shall be signed and officially stamped by the certified test and balance engineer.
	B. Subject to compliance with requirements, engage one of the following available TAB contractors that may be engaged include, but are not limited to, the following:

	3.2 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan and pump curves.
	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine terminal units, such as space fan coil units, and verify that they are accessible and their controls are connected and functioning.
	J. Examine strainers. Verify that startup screens are replaced by permanent screens with indicated perforations.
	K. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid flows.
	L. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	M. Examine system pumps to ensure absence of entrained air in the suction piping.
	N. Examine operating safety interlocks and controls on HVAC equipment.
	O. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.3 REQUIREMENTS
	A. Test and balance all heating, ventilating, and air conditioning systems. The work shall include, but not be limited to, the following:
	B. Witness all leak tests for ductwork and air distribution systems.
	C. Balance and adjust all air distribution systems (including air terminal devices) to within 5% of design air quantities, including maximum and minimum heating, cooling, and set-points of air handling units.
	D. Adjust all fans to required speeds for design air flow, including changing sheaves.
	E. Test the capacity and performance of all equipment and adjust to design conditions.
	F. Operate and test all systems under all sequences of operation and adjust equipment and controls for efficient and stable operation.
	G. Test and balance all systems under adequate load conditions. If, in the opinion of the Engineer, there is insufficient load to properly test and balance the systems, perform sufficient preliminary balancing and adjustment to permit operation of the systems until such time as final testing and balancing can be done.
	H. Retest or rebalance the systems as required during the guarantee period.
	I. Provide water and air test and balance for all air handling systems (AHU’s, DOAS units, RTU’s). Retest and rebalance all equipment at the completion of the project.

	3.4 COORDINATION BY THE MECHANICAL CONTRACTOR
	A. Coordinate the testing and balancing work with the work of other trades.
	B. Furnish complete and up-to-date contract documents, shop drawings, installation and coordination drawings, submittal data, and other information to the testing and balancing agency so that the work is performed using all required system and equipment data.
	C. Plan and schedule testing and balancing at required times during construction. Review all plans, schedules, and procedures with the Engineer before proceeding.
	D. Prepare all systems for testing and balancing. Provide clean filters in all air systems and clean strainers and traps in the piping systems. Provide final flushing of piping systems if required.
	E. Make all necessary adjustments and repairs to the work, correcting any malfunctions or deficiencies which are disclosed by testing and balancing.

	3.5 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports. Verify the following:

	3.6 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance", ASHRAE 111, SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section, NEBB Procedural Standards.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.7 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

	3.8 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure air outlets and inlets without making adjustments.
	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values. Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.

	3.9 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Variable-Air-Volume Systems: After the fan systems have been adjusted, adjust the variable-air-volume systems as follows:

	3.10 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end of system. Check the sum of branch-circuit flows against the approved pump flow rate. Correct variations that exceed plus or minus 5 percent.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general preparation procedures specified above:

	3.11 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYTEMS
	A. Measure water flow at pumps.  Use the following procedures except for positive-displacement pumps:
	B. Measure flow at all automatic flow control valves to verify that valves are functioning as designed.
	C. Measure flow at all pressure-independent characterized control valves, with valves in fully open position, to verify that valves are functioning as designed.
	D. Set calibrated balancing valves, if installed, at calculated presettings.
	E. Measure flow at all stations and adjust, where necessary, to obtain first balance. System components that have Cv rating or an accurately cataloged flow-pressure-drop relationship may be used as a flow-indicating devices.
	F. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent greater than indicated flow.
	G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
	H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, and systems’ pressures and temperatures, including outdoor-air temperature.
	I. Measure the differential-pressure-control-valve settings existing at the conclusion of balancing.
	J. Check settings and operation of each safety valve. Record settings.

	3.12 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS
	A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow through heat-exchange heat pump units and proceed as specified above for hydronic systems.

	3.13 Procedures for Primary-Secondary Hydronic Systems
	A. Balance the primary-circuit flow first and then balance the secondary circuits.

	3.14 PROCEDURES FOR WATER-TO-WATER HEAT EXCHANGERS
	A. Measure water flow through all circuits.
	B. Adjust water flow to within specified tolerances.
	C. Measure inlet and outlet water temperatures.
	D. Measure inlet and outlet pressure.
	E. Check settings and operation of safety and relief valves. Record settings.

	3.15 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	B. Motors Driven by Variable-Frequency Controllers or ECMS: Test for proper operation at speeds varying from minimum to maximum. Test the manual bypass of the controller to prove proper operation. Record observations including name of controller manufacturer, model number, serial number, and nameplate data.

	3.16 PROCEDURES FOR CONDENSING UNITS
	A. Verify proper rotation of fans.
	B. Measure entering- and leaving-air temperatures.
	C. Record compressor data.

	3.17 BOILERS
	A. Hydronic Boilers: Measure and record entering- and leaving-water temperatures and water flow.

	3.18 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each water coil:
	B. Measure, adjust, and record the following data for each refrigerant coil:

	3.19 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

	3.20 REPORTING
	A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices. Recommend changes and additions to systems' balancing devices to facilitate proper performance measuring and balancing. Recommend changes and additions to HVAC systems and general construction to allow access for performance measuring and balancing devices.
	B. Status Reports: Prepare biweekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and balanced. Prepare a separate report for each system and each building floor for systems serving multiple floors.

	3.21 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents: In addition to certified field-report data, include the following:
	C. General Report Data: In addition to form titles and entries, include the following data:
	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
	F. Apparatus-Coil Test Reports:
	G. Gas-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	H. Fan Test Reports: For supply, return, and exhaust fans, include the following:
	I. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid representing the duct cross-section and record the following:
	J. System-Coil Reports: For reheat coils and water coils of terminal units, include the following:
	K. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	L. Instrument Calibration Reports:

	3.22 INSPECTIONS
	A. Initial Inspection:
	B. Final Inspection:
	C. TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails, proceed as follows:
	D. Prepare test and inspection reports.

	3.23 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.



	230700-HVAC Insulation-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).
	B. Shop Drawings:
	C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing product and intended use.
	D. Qualification Data: For qualified Installer.
	E. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates of tests and test methods employed.
	F. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing and inspecting agency.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application, duct Installer for duct insulation application, and equipment Installer for equipment insulation application. Before preparing piping and ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type II with factory-applied vinyl jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	H. High-Temperature, Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type V, without factory-applied jacket.
	I. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide insulation with factory-applied ASJ. For equipment applications, provide insulation with factory-applied ASJ. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	J. High-Temperature, Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, Type III, without factory-applied jacket.
	K. Mineral-Fiber, Preformed Pipe Insulation:
	L. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal density is 2.5 lb/cu. ft. (40 kg/cu. m) or more. Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. ft. x deg F (0.042 W/m x K) or less. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	M. Removable ATC Vale Insulation Wrap: Insulated factory fabricated removable and reusable cover. Outer jacket shall be made of Dupont Tychem QC or equal, overlapping and completely covering the insulation with seams joined by tabs made from hook and loop fasteners (i.e. Velcro). Butt ends shall have sewn-in place elastic. Insulation shall have a minimum K-factor. 26, using fiberglass blanket, a minimum of 1” thick for line sizes 1-1/2” and smaller, 1-1/2” thick for line sizes over 2”. Flame and smoke spread shall be 25/50 per SSTM E-84. No sweat or equal.
	N. Thermal Pipe Inserts: Refer to Specification Section 230529 – “Hangers and Supports for HVAC Piping and Equipment.”

	2.2 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Board: Structural-grade, press-molded, xonolite calcium silicate, fireproofing board suitable for operating temperatures up to 1700 deg F (927 deg C). Comply with ASTM C 656, Type II, Grade 6. tested and certified to provide a 2-hour fire rating by a NRTL acceptable to authority having jurisdiction.
	B. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a 2-hour fire rating by a NRTL acceptable to authority having jurisdiction.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	E. PVC Jacket Adhesive: Compatible with PVC jacket.

	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient services.
	C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.
	D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.
	E. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

	2.5 LAGGING ADHESIVES
	A. Description: Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.

	2.6 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	B. ASJ Flashing Sealants, Vinyl, and PVC Jacket Flashing Sealants:

	2.7 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:

	2.8 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 8 oz./sq. yd. (271 g/sq. m).

	2.9 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 20 mil thickness; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	C. Metal Jacket:

	2.10 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive. Suitable for indoor and outdoor applications.
	D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

	2.11 SECUREMENTS
	A. Bands:
	B. Insulation Pins and Hangers:
	C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel or Monel.
	D. Wire: 0.080-inch (2.0-mm) nickel-copper alloy or 0.062-inch (1.6 mm) soft annealed stainless steel..

	2.12 CORNER ANGLES
	A. Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105 or 5005; Temper H-14.
	B. Stainless-Steel Corner Angles: 0.024 inch (0.61 mm) thick, minimum 1 by 1 inch (25 by 25 mm), stainless steel according to ASTM A 167 or ASTM A 240/A 240M, Type 304 or 316.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.

	3.2 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	C. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of equipment, duct system, and pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	Q. Provide removable insulation sections to cover parts of equipment which must be opened periodically for maintenance such as vessel covers, fasteners, flanges, frames and accessories.
	R. Where insulation is distributed, ductwork is patched etc. insulate all areas and restore the integrity of the insulation and vapor barrier system.
	S. Provide load bearing thermal inserts at pipe hanger locations for piping 1 ½” and larger.

	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm).
	F. Insulation Installation at Floor Penetrations:

	3.5 EQUIPMENT, TANK, AND VESSEL INSULATION INSTALLATION
	A. Mineral Fiber, Pipe and Tank Insulation Installation for Tanks and Vessels: Secure insulation with adhesive and anchor pins and speed washers.
	B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation over entire surface of tanks and vessels.

	3.6 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment. Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	D. Install removable insulation covers at locations indicated. Installation shall conform to the following:

	3.7 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.8 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:
	E. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	F. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

	3.9 FIELD-APPLIED JACKET INSTALLATION
	A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied jackets.
	B. Where FSK jackets are indicated, install as follows:
	C. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and end joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels. Seal with manufacturer's recommended adhesive.
	D. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 inches (300 mm) o.c. and at end joints.

	3.10 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to maintain a continuous fire rating.
	B. Insulate duct access panels and doors to achieve same fire rating as duct.
	C. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are specified in Division 07 Section "Penetration Firestopping."

	3.11 FINISHES
	A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.12 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.13 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	B. Items Not Insulated:

	3.14 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, round and flat-oval, supply-air duct insulation shall be the following:
	B. Concealed, round and flat-oval, return-air duct insulation shall be the following:
	C. Concealed, round and flat-oval, outdoor-air duct insulation shall be the following:
	D. Concealed, round and flat-oval, exhaust-air duct insulation shall be the following:
	E. Concealed, rectangular, supply-air duct insulation shall be the following:
	F. Concealed, rectangular, return/relief-air duct insulation shall be the following:
	G. Concealed, rectangular, outdoor-air duct insulation shall be the following:
	H. Concealed, rectangular, exhaust-air duct insulation from heat recovery units and all exhaust air duct insulation between isolation damper and penetration of building exterior shall be the following:
	I. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation: Fire-rated blanket or board; thickness as required to achieve 2-hour fire rating.
	J. Concealed, supply-air plenum insulation shall be the following:
	K. Concealed, return/relief-air plenum insulation shall be the following:
	L. Concealed, outdoor-air plenum insulation shall be the following:
	M. Concealed, exhaust-air plenum insulation shall be the following:
	N. Exposed, in occupied areas, round and flat-oval, supply-air duct insulation shall be the following:
	O. Exposed, in occupied areas, round and flat-oval, return-air duct insulation shall be the following:
	P. Exposed, in occupied areas, round and flat-oval, outdoor-air duct insulation shall be the following:
	Q. Exposed, in occupied areas, round and flat-oval, exhaust-air duct insulation shall be the following:
	R. Exposed, rectangular, supply-air duct insulation shall be the following:
	S. Exposed, rectangular, return/relief-air duct insulation shall be the following:
	T. Exposed, rectangular, outdoor-air duct insulation shall be the following:
	U. Exposed, rectangular, exhaust-air duct insulation shall be the following:
	V. Exposed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation: Fire-rated blanket or board; thickness as required to achieve 2-hour fire rating.
	W. Exposed, supply-air plenum insulation shall be the following:
	X. Exposed, return/relief-air plenum insulation shall be the following:
	Y. Exposed, outdoor-air plenum insulation shall be the following:
	Z. Exposed, exhaust-air plenum insulation shall be the following:
	AA. Concealed supply air and return/relief air insulation for roof-mounted air handling/heat recovery units shall be the following for the first fifteen (15) feet of the unit connection:
	BB. All ductwork located in mechanical equipment rooms, penthouses and mezzanines shall be considered as exposed and utilize rigid fiber board insulation as specified.
	CC. All exterior ductwork shall be insulated with 2” thick, 6-lb/cu. ft density mineral fiber board and pitched to shed water.

	3.15 EQUIPMENT INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below. If more than one material is listed for a type of equipment, selection from materials listed is Contractor's option.
	B. Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

	3.16 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

	3.17 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):
	B. Heating Water Supply and Return:
	C. VRV Refrigerant Piping
	D. Refrigerant Suction and Hot-Gas Piping (split systems):
	E. Refrigerant Suction and Hot-Gas Flexible Tubing (Split Systems):

	3.18 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Refrigerant Suction and Hot-Gas Piping:
	B. Refrigerant Suction and Hot-Gas Flexible Tubing:
	C. Heating Water Piping:

	3.19 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts and Plenums, Concealed:
	D. Ducts and Plenums, Exposed:
	E. Equipment, Concealed:
	F. Hydronic Equipment, Exposed, up to 48 Inches (1200 mm) in Diameter or with Flat Surfaces up to 72 Inches (1800 mm):
	G. Hydronic Equipment, Exposed, Larger Than 48 Inches (1200 mm) in Diameter or with Flat Surfaces Larger Than 72 Inches (1800 mm):
	H. Piping, Concealed:
	I. Piping, exposed in public areas (excludes mechanical equipment rooms):

	3.20 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Exterior:
	D. Ductwork, exterior



	230900-New Instrumentation & Control for HVAC-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This performance based specification section includes control equipment for HVAC systems and components, including control components for terminal heating and cooling units not supplied with factory-wired controls. All systems, equipment and products shall be integrated and controlled per the sequence operation in a fully turnkey fashion into the energy management system.
	B. Related Sections include the following:
	C. Comply with all code requirements and fire safety requirements.
	D. The Automatic Temperature Control System (ATC), tie-in to existing, and Energy Management System (EMS) shall be electric/electronic actuation direct digit control (DDC), BTL BACnet Certified System as manufactured by Tridium utilizing facility explorer control system by Johnson Controls or Siemens Tridium controllers. All work associated with the Automatic Temperature Control System and Remote Energy management System with supervisory controller shall be performed by EASI or equal.
	E. All Tridium DDC devices shall be Webs Open Architecture, no exceptions. The entire building control system including all monitoring and control points shall be integrated into the existing county management system..
	1. General Requirements:
	a. The ATC system shall be Direct Digital Control (DDC) system.
	1) The controls system shall utilize a single software platform (Use of a secondary system for controller configuration shall be unacceptable).
	2) Tridium Niagara AX Framework (open-protocol and open NIC ONLY) specific controllers only. This shall include supervisory and unitary controllers.
	3) All controllers, both supervisory and unitary (unit controllers) must be programmable. No configurable controllers will be accepted.
	4) Tridium DOC devices shall be Johnson FX or Siemen open architecture.


	2. All software updates available for the ATC system during the warranty period shall be installed and tested to ensure proper operation at no extra cost.
	3. Sole sourced DDC Controllers with proprietary software and programming requirements are prohibited for installation.
	4. Programming for all devices (supervisory and unitary) shall use Niagara software only; “wizards” and plug-ins are NOT acceptable. All programming language and graphics shall be the same software package and shall remain the property of the school district. The use of more than one software package shall be considered non responsive and will not be accepted.
	5. All software and hardware shall be licensed to the Owner.
	6. All software, hardware, and training must be able to be purchased from several vendors. Branch only purchases will not be accepted.
	7. The owner shall have the ability to be self-sufficient with regards to installation and programming of all software and hardware.
	8. General owners existing network environment.
	a. The ATC system shall be Direct Digital Control (DDC) system.
	b. All centralized applications shall be virtualized and shall be compatible with a VM ware environment using ESXi; 6.7 or newer.
	c. If SQL is required it shall be compatible with Windows SQL server 2016 or newer.
	d. If application is needed to be deployed in Windows server it shall be compatible with the latest build of Windows server 2019.
	e. If client machines are required to run an application to connected central management system it shall be compatible with Windows 10 release 1809 or newer.

	9. The replacement/new Software as a Service (SaaS) shall operate the following capabilities and requirements.
	F. Coordinate controls with controlled equipment. Upon completion of the work, calibrate and adjust all controls for proper function. Electric wiring, power to ATC panels, including interlock wiring for equipment such as variable speed drives, air handlers, fans, water source heat pump units, VRV/VRF systems, VAV boxes, split systems, etc., shall be furnished and installed under this section. The ATC Contractor shall provide transformers, wiring, 120 volt power wiring, power to ATC panels, necessary relays, and controls, etc., not provided under Divisions 26, 27 and 28 for the automation of the ATC/EMS as required by the Sequence of Operation and the Input/Output Schedule. All electrical work shall conform to the applicable requirements of Divisions 26, 27 and 28. All control wiring shall be installed in EMT conduit in accordance with Divisions 26, 27 and 28, except for control wiring to terminal control units located above accessible ceilings, which shall be plenum-rated cable.
	G. All automatic temperature control dampers, valves and separable wells for immersion elements furnished by the Control Manufacturer shall be installed by the Mechanical Contractor or his sheetmetal subcontractor under the Control Manufacturer's supervision.
	H. Reference is hereby made for this Contractor to become familiar with Division 25, 27 and 28 of these specifications. Familiarization is for coordination purposes only. The Control Contractor shall provide all necessary relays, contacts, interlock wiring, etc., not provided under Division 26, 27, and 28 for the automation of the ATC and EMS Systems as required by the sequence of operation and input/output schedule. The Contractor shall provide all power wiring for all control panels including emergency power for the heating water system. Coordinate where power can be obtained with the Electrical Contractor. The Control Contractor shall coordinate all requirements with the building Fire Alarm System. The Control Contractor shall provide all additional devices and interlock wiring required for the automation of the ATC System and monitoring of the EMS System.
	I. Provide all labor, materials, equipment and services necessary for and incidental to furnishing and installing a complete stand-alone Electric/Electronic/DDC Automatic Temperature Control System to meet the requirements of the sequence of operation. The System Supplier shall assume and execute full responsibility to select, furnish, install, connect, test, calibrate, and place into operation all specified components, assemblies, and accessories needed for a complete and functional system of HVAC monitoring and control in full compliance with the requirements of the specifications.
	J. The Control Contractor shall provide control and monitoring system devices and sensors that conform to the standards of NFPA 72D. Devices and sensors shall be provided to suit the function of the Input/Output Point Summary shown on the Contract Drawings.
	K. The ATC Contractor shall coordinate with Division 23, Mechanical, and shall furnish and install all items necessary to meet the requirements of the Sequence of Operation and the Energy Management System (EMS) indicated on the drawings and as required in this specification. The ATC System shall be one of Direct Digital Control utilizing electric/electronic actuation.
	L. The direct digital control system shall include all necessary and specified control equipment properly installed in accordance with the specifications and drawings and shall include, but not be limited to the automatic temperature control and energy management system of the following:
	M. The ATC Contractor shall provide input/output devices and sensors, conduit system and interlock wiring between sensors and the remote Energy Management System. The ATC Contractor shall provide input/output devices and sensors, conduit system and interlock wiring between sensors and the Energy Management System. All system controls shall be fully compatible in every way to current district-wide ATC system, whether factory or field assembled. At end of the project these controls must be the latest version and the head end of the system shall be upgraded to the latest version as well for complete compatibility.
	N. EMS:
	O. The project will require a Remote Energy Management System with expansion capacity, network control unit(s), central plant controller(s), etc and all auxiliary devices required for a complete system as per specified Sequence of Operation. The ATC Contractor will not be relieved of any responsibility or requirements necessary for a complete and operational ATC System. The ATC System shall be an all-electric/electronic actuation, direct digitally controlled. Coordinate all control requirements with the equipment manufacturers for a fully turnkey system. Provide EMS Interface Communication line and provide all necessary devices, software, etc., for remote control and monitoring from the school district EMS which shall be located in the facilities office in Loveville, MD. The EMS shall include all hardware, software, and programming to graphically display the building, equipment and system.
	P. The building shall be provided with stand-alone local controls. The Energy Management System shall override local controls when "Local-Remote" System switches are in the remote position. Position of all "Local-Remote” switches shall be monitored by the Energy Management System. If failure of the Energy Management System occurs when the "Local-Remote" System switch is indexed to remote control, all controls functions shall revert back to local controls. Reset to remote controls shall be manual.
	Q. The ATC contractor shall coordinate all requirements to fully integrate all refrigerant based equipment (VRV system, RTU’s, split A/C units), domestic hot water equipment (with mod bus or BACNET gateway) boiler/burner equipment, Variable Speed Drives, kitchen hood make up air unit/exhaust fan and other microprocessor controllers into the EMS and be able to perform the sequence of operation. Coordinate terminal strip requirements and manufacturer safety controls for all equipment.
	1.3 DEFINITIONS
	A. DDC: Direct digital control.
	B. I/O: Input/output.
	C. MS/TP: Master slave/token passing.
	D. PC: Personal computer.
	E. PID: Proportional plus integral plus derivative.
	F. RTD: Resistance temperature detector.

	1.4 SYSTEM PERFORMANCE
	A. Comply with the following performance requirements:

	1.5 SEQUENCE OF OPERATION
	A. Refer to Drawings for Sequence of Operation.

	1.6 SUBMITTALS
	A. Product Data: Include manufacturer's technical literature for each control device. Indicate dimensions, capacities, performance characteristics, electrical characteristics, finishes for materials, and installation and startup instructions for each type of product indicated.
	B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Data Communications Protocol Certificates: Certify that each proposed DDC system component complies with BACnet (BTL Certified).
	D. Samples for Initial Selection: For each color required, of each type of thermostat or sensor cover with factory-applied color finishes.
	E. Samples for Verification: For each color required, of each type of thermostat or sensor cover.
	F. Software and Firmware Operational Documentation: Include the following:
	G. Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions or monitoring and control revisions.
	H. Qualification Data: For Installer and manufacturer.
	I. Field quality-control test reports.
	J. Operation and Maintenance Data: For HVAC instrumentation and control system to include in emergency, operation, and maintenance manuals. In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: Automatic control system manufacturer's authorized representative who is trained and approved for installation of system components required for this Project.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with ASHRAE 135 for DDC system components.
	D. Supplier shall have an in-place support facility with technical staff, spare parts inventory, and all necessary test and diagnostic equipment.
	E. The systems shall be complete in all respects and shall be installed by skilled personnel. The Control Contractor shall have a successful history in the installation and maintenance of automatic temperature control systems similar in size and performance to that specified herein.
	F. All electrical wiring in connection with the Automatic Temperature Control System shall be furnished and installed by the ATC Contractor. This shall include all interlock wiring between fans, pumps, heating and cooling systems, heaters, terminal control units, etc.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Factory-Mounted Components: Where control devices specified in this Section are indicated to be factory mounted on equipment, arrange for shipping of control devices to equipment manufacturer.
	B. System Software: Update the Energy Management System to latest version of software at Project completion.

	1.9 COORDINATION
	A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans and room details before installation.
	B. Coordinate equipment with Division 28 Section "Intrusion Detection" to achieve compatibility with equipment that interfaces with that system and with building master clock.
	C. Coordinate equipment with Division 28 Section "Access Control" to achieve compatibility with equipment that interfaces with that system.
	D. Coordinate equipment with Division 27 Section "Clock Systems" to achieve compatibility with equipment that interfaces with that system.
	E. Coordinate equipment with Division 28 Section "PLC Electronic Detention Monitoring and Control Systems" to achieve compatibility with equipment that interfaces with that system.
	F. Coordinate equipment with Division 26 Section "Network Lighting Controls" to achieve compatibility with equipment that interfaces with that system.
	G. Coordinate equipment with Division 28 Section "Fire Detection and Alarm" to achieve compatibility with equipment that interfaces with that system.
	H. Coordinate supply of conditioned electrical branch circuits for control units and operator workstation.
	I. Coordinate equipment with Division 26 Section "Electrical Power Monitoring and Control" to achieve compatibility of communication interfaces.
	J. Coordinate equipment with Division 26 Section "Panelboards" to achieve compatibility with starter coils and annunciation devices.
	K. Coordinate equipment with Division 26 Section "Motor-Control Centers" to achieve compatibility with motor starters and annunciation devices.
	L. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Division 03 Section "Cast-in-Place Concrete."

	1.10 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.11 WORK BY OTHERS
	A. Automatic Temperature Control valves and separable wells for immersion elements furnished by the control manufacturer shall be installed by the Mechanical Contractor under the Manufacturer’s supervision. The Control Contractor shall deliver to the Mechanical Contractor valves and wells for installation within the various systems.
	B. All automatic dampers furnished by the control manufacturer shall be installed by the Mechanical Contractor under the control manufacturer’s supervision.

	1.12 GUARANTEE AND INSTRUCTION:
	A. The control system including all components, system software, parts and assemblies herein specified shall be free from defects in workmanship and materials under normal use and service. After completion of the installation, the Control Manufacturer shall regulate and adjust all thermostats, control valves, control motors, and other equipment provided under this contract. If, within two (2) years from the date of substantial completion, any of the equipment herein described is proved to be defective in workmanship or materials, it will be replaced or repaired at no additional cost to the Owner. The Control Manufacturer shall, after completion, provide any service incidental to the proper performance of the Control System under guarantees outlined above for a period of two (2) years. Normal maintenance of the system is not to be considered part of the guarantee. All corrective modifications made during warranty service periods shall be updated on all user documentation including "as-built" shop drawings and on user and manufacturer archived software disks.
	B. The Control Contractor shall completely check out, calibrate and test all connected hardware to insure that the system performs in accordance with the approved specifications and sequences of operation submitted.
	C. Upon completion of the work, the control drawing (AutoCadd Drawing printed in color) encased in heavy plastic shall be provided in each mechanical equipment space. Layout shall show all control equipment and the function of each item indicated. All AutoCadd Control Drawings shall be archived on an external hard drive and turned over to the Owner.
	D. Upon completion of the work, the Control Contractor shall have completely adjusted the entire control system. He shall arrange to instruct the Owner's representative on the operation of the control system for a period of not less than five (5) eight (8) hour days. All training shall be by the Control Contractor shall be on site and shall utilize specified manuals and as-built documentation. In addition to the start-up instructional period the ATC Contractor shall provide one (1) eight hour instructional period 6 months after the initial instructions and one (1) eight hour instructional period 12 months after the initial instructions (i.e., one during cooling season/one during the heating season).
	E. Refer to training in section 230500 for additional requirements.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

	2.2 CONTROL SYSTEM
	A. Available Manufacturer: Tridium with Johnson Controls Facility Explorer Tridium Control or Siemens Tridium Controllers.
	B. Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, other apparatus, and accessories to control mechanical systems.
	C. Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, other apparatus, accessories, and software connected to distributed controllers operating in multiuser, multitasking environment on token-passing network and programmed to control mechanical systems. An operator workstation permits interface with the network via dynamic color graphics with each mechanical system, building floor plan, and control device depicted by point-and-click graphics.

	2.3 DDC EQUIPMENT
	A. Operator Workstation: One PC-based microcomputer(s) with minimum configuration as follows:
	B. Diagnostic Terminal Unit: Portable notebook-style or tablet, PC-based microcomputer terminal capable of accessing system data by connecting to system network with minimum configuration as follows:
	C. Control Units: Modular, comprising processor board with programmable, nonvolatile, random-access memory; local operator access and display panel; integral interface equipment; and backup power source.
	D. Local Control Units: Modular, comprising processor board with electronically programmable, nonvolatile, read-only memory; and backup power source.
	E. I/O Interface: Hardwired inputs and outputs may tie into system through controllers. Protect points so that shorting will cause no damage to controllers.
	F. Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection; limit connected loads to 80 percent of rated capacity. DC power supply shall match output current and voltage requirements and be full-wave rectifier type with the following:
	G. Power Line Filtering: Internal or external transient voltage and surge suppression for workstations or controllers with the following:

	2.4 UNITARY CONTROLLERS
	A. Unitized, capable of stand-alone operation with sufficient memory to support its operating system, database, and programming requirements, and with sufficient I/O capacity for the application.

	2.5 ALARM PANELS
	A. Unitized cabinet with suitable brackets for wall or floor mounting. Fabricate of 0.06-inch- (1.5-mm-) thick, furniture-quality steel or extruded-aluminum alloy, totally enclosed, NEMA 1, with hinged doors and keyed lock and with manufacturer's standard shop-painted finish. Provide common keying for all panels. Provide means of storing control system instructions and drawings inside cabinet for future reference. Provide UL listed cabinets for use with line voltage devices.
	B. Indicating light for each alarm point, single horn, acknowledge switch, and test switch, mounted on hinged cover.

	2.6 ANALOG CONTROLLERS
	A. Step Controllers: 6- or 10-stage type, with heavy-duty switching rated to handle loads and operated by electric motor.
	B. Electric, Outdoor-Reset Controllers: Remote-bulb or bimetal rod-and-tube type, proportioning action with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70 deg F (minus 23 to plus 21 deg C), and single- or double-pole contacts.
	C. Electronic Controllers: Wheatstone-bridge-amplifier type, in steel enclosure with provision for remote-resistance readjustment. Identify adjustments on controllers, including proportional band and authority.
	D. Fan-Speed Controllers: Solid-state model providing field-adjustable proportional control of motor speed from maximum to minimum of 55 percent and on-off action below minimum fan speed. Controller shall briefly apply full voltage, when motor is started, to rapidly bring motor up to minimum speed. Equip with filtered circuit to eliminate radio interference.

	2.7 ELECTRONIC SENSORS
	A. Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as required.
	B. Thermistor Temperature Sensors and Transmitters:
	C. RTDs and Transmitters:
	D. Smart Humidity Sensors: Bulk polymer sensor element.
	E. Pressure Transmitters/Transducers:
	F. Room Sensor Cover Construction: Manufacturer's standard locking covers.
	G. Room sensor accessories include the following:
	H. Static Pressure Sensors.

	2.8 STATUS SENSORS
	A. Status Inputs for Fans: Differential-pressure switch with pilot-duty rating and with adjustable range of 0- to 5-inch wg (0 to 1240 Pa).
	B. Status Inputs for Pumps: Differential-pressure switch with pilot-duty rating and with adjustable pressure-differential range of 8 to 60 psig (55 to 414 kPa), piped across pump.
	C. Status Inputs for Electric Motors: Comply with ISA 50.00.01, current-sensing fixed- or split-core transformers with self-powered transmitter, adjustable and suitable for 175 percent of rated motor current.
	D. Voltage Transmitter (100- to 600-V ac): Comply with ISA 50.00.01, single-loop, self-powered transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.
	E. Power Monitor: 3-phase type with disconnect/shorting switch assembly, listed voltage and current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor.
	F. Current Switches: Self-powered, solid-state with adjustable trip current, selected to match current and system output requirements.
	G. Electronic Valve/Damper Position Indicator: Visual scale indicating percent of travel and 2- to 10-V dc, feedback signal.
	H. Water-Flow Switches: Bellows-actuated mercury or snap-acting type with pilot-duty rating, stainless-steel or bronze paddle, with appropriate range and differential adjustment, in NEMA 250, Type 1 enclosure.

	2.9 GAS DETECTION EQUIPMENT
	A. Available Manufacturers:
	B. Carbon Monoxide Detectors: Provide in boiler and water heater rooms. Single or multichannel, dual-level detectors using solid-state plug-in sensors with a 3-year minimum life; suitable over a temperature range of 32 to 104 deg F (0 to 40 deg C); with 2 factory-calibrated alarm levels at 50 and 100 or 35 and 200 ppm. Provide for each water heater and boiler.
	C. Carbon Dioxide Sensor and Transmitter: Single detectors using solid-state infrared sensors; suitable over a temperature range of 23 to 130 deg F (minus 5 to plus 55 deg C) and calibrated for 0 to 2 percent, with continuous or averaged reading, 4- to 20-mA output; for wall mounting. Measurement range shall be 0-2000 ppm, accuracy shall be 20 ppm, repeatability shall be +/-1% full scale, long term stability shall be 5% over 5 years and response time shall be less than 60 seconds. Provide for each classroom and assembly space. Vaisala Carbocap GMD/W Series or equal of Veris. Provide space carbon dioxide sensor adjacent to each space temperature sensor (AHU, VRV FCU) in an occupied space. Corridors, mechanical equipment rooms etc. do not require space carbon dioxide sensors.
	D. Oxygen Sensor and Transmitter: Single detectors using solid-state zircon cell sensing; suitable over a temperature range of minus 32 to plus 1100 deg F (0 to 593 deg C) and calibrated for 0 to 5 percent, with continuous or averaged reading, 4- to 20-mA output; for wall mounting.
	E. Occupancy Sensor: Passive infrared, with time delay, daylight sensor lockout, sensitivity control, and 180-degree field of view with vertical sensing adjustment; for flush mounting.

	2.10 FLOW MEASURING STATIONS
	A. Duct Airflow Station: Provide air flow measuring stations for all outside air ducts connected to air handling units, dedicated outdoor air system (DOAS) units, and terminal units with outdoor air ducts directly connected to outdoor air intake louvers or gravity vents to measure outside air for ventilation as required by the contract documents. Provide measuring stations utilizing thermal dispersion technology, multiple sensing points with independent readings that are averaged to provide a final reading. Locations shall be determined on site with the Manufacturer’s Representative, Owner, Engineer and Commissioning Agent. Additionally the Manufacturer’s Representative shall be on site during the time of installation.
	B. Airflow measurement devices shall use the principle of thermal dispersion and provide one self-heated bead-in-glass thermistor and one zero power bead-in-glass thermistor at each sensing node. Thermal dispersion devices that indirectly heat a thermistor are not acceptable.

	2.11 THERMOSTATS
	A. Available Manufacturers:
	B. Combination Thermostat and Fan Switches: Line-voltage thermostat with push-button or lever-operated fan switch.
	C. Electric, solid-state, microcomputer-based room thermostat with remote sensor.
	D. Low-Voltage, On-Off Thermostats: NEMA DC 3, 24-V, bimetal-operated, mercury-switch type, with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to 85 deg F (13 to 30 deg C) set-point range, and 2 deg F (1 deg C) maximum differential.
	E. Line-Voltage, On-Off Thermostats: Bimetal-actuated, open contact or bellows-actuated, enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for electrical rating; with concealed set-point adjustment, 55 to 85 deg F (13 to 30 deg C) set-point range, and 2 deg F (1 deg C) maximum differential.
	F. Remote-Bulb Thermostats: On-off or modulating type, liquid filled to compensate for changes in ambient temperature; with copper capillary and bulb, unless otherwise indicated.
	G. Fire-Protection Thermostats: Listed and labeled by an NRTL acceptable to authorities having jurisdiction; with fixed or adjustable settings to operate at not less than 75 deg F (24 deg C) above normal maximum operating temperature, and the following:
	H. Immersion Thermostat: Remote-bulb or bimetal rod-and-tube type, proportioning action with adjustable throttling range and adjustable set point.
	I. Electric, Low-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, automatic-reset switch that trips if temperature sensed across any 12 inches (300 mm) of bulb length is equal to or below set point.
	J. Electric, High-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual- automatic- reset switch that trips if temperature sensed across any 12 inches (300 mm) of bulb length is equal to or above set point.
	K. Heating/Cooling Valve-Top Thermostats: Proportional acting for proportional flow, with molded-rubber diaphragm, remote-bulb liquid-filled element, direct and reverse acting at minimum shutoff pressure of 25 psig (172 kPa), and cast housing with position indicator and adjusting knob.

	2.12 ACTUATORS
	A. Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating action or two-position action.
	B. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.

	2.13 CONTROL VALVES
	A. Available Manufacturers:
	B. Control Valves: Factory fabricated, of type, body material, and pressure class based on maximum pressure and temperature rating of piping system, unless otherwise indicated. Valves shall be provided with a positioning relay.
	C. Hydronic system globe valves shall have the following characteristics:
	D. Butterfly Valves: Refer to Section 230523, General Duty Valves for HVAC Piping.
	E. Terminal Unit Control Valves: Bronze body, stainless steel trim, two or three ports as indicated, replaceable plugs and seats, and union and threaded ends.
	F. Self-Contained Control Valves: Bronze body, bronze trim, two or three ports as indicated, replaceable plugs and seats, and union and threaded ends.
	G. Ball Valves: Bronze body, stainless steel trim characterized ball valves shall be acceptable for terminal unit control valves.

	2.14 DAMPERS
	A. Available Manufacturers:
	B. Dampers: AMCA-rated, Class I, parallel-blade (two-position type) and opposed-blade (proportional control type) design; airfoil shaped double skin construction of 14 gauge equivalent thickness, extruded-aluminum frames with holes for duct mounting; damper blades shall not be less than 0.064-inch- (1.6-mm-) thick galvanized steel with maximum blade width of 6 inches and length of 48 inches. Provide spring returns for all dampers. Dampers shall be Ruskin Type CD60, or equal of American Warming and Ventilating or Air Balancing, Inc. Round dampers shall be Ruskin Type CER 325.

	2.15 CONTROL CABLE
	A. Electronic and fiber-optic cables for control wiring are specified in Division 27 Section "Communications Horizontal Cabling."
	B. All wiring shall be installed in a designated EMT conduit raceway unless otherwise specified. All junction boxes shall have covers painted “Safety Green” and be rigid steel. Minimum size conduit shall be 3/4”.
	C. Where it is not possible to conceal raceways in finished locations (i.e., existing masonry walls), surface raceway (wiremold) may be used as approved by the Architect.
	D. Individual conductors shall be color-coded and in addition, shall be numbered in the field to identify the particular terminal to which it is attached. Field numbering shall be performed with Brady Markers wrapped around the wire near the terminal connection. All wires shall be terminated with pressure type connectors suitable for wire size, material, and terminal connection.

	2.16 DUCT SMOKE DETECTORS
	A. Duct Smoke Detectors shall be provided in all air handling supply and return air systems with an air flow of 2000 cfm or greater and in return air systems for each floor in accordance with NFPA requirements. They shall be designed to provide detection of combustion gases and fire and smoke in air conditioning and ventilating duct systems in compliance with the National Fire Protection Association and Underwriters Laboratories, Inc. Standard UL 167. Duct smoke detectors shall be furnished by the Electrical Contractor and installed by the Mechanical Contractor. The Mechanical Contractor shall provide all interlock wiring to smoke dampers and/or AHU shutdown. The Electrical Contractor shall provide all interlock wiring to the Fire Alarm System and all power wiring. Coordinate duct smoke detector types, quantity of contacts, etc., so as to interface directly with the fire alarm system. Coordinate requirements with Divisions 26, 27, and 28.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that power supply is available to control units and operator workstation.
	B. Verify that duct-, pipe-, and equipment-mounted devices are installed before proceeding with installation.

	3.2 INSTALLATION
	A. Install software in control units and operator workstation(s). Implement all features of programs to specified requirements and as appropriate to sequence of operation.
	B. Connect and configure equipment and software to achieve sequence of operation specified.
	C. The Automatic Temperature Control System shall be designed, installed, and commissioned in a fully turnkey, fully implemented and fully operational manner.
	D. Verify location of thermostats, humidistats, and other exposed control sensors with Drawings and room details before installation. Install devices 48 inches (1220 mm) above the floor.
	E. Install metal guards or cages for all wall mounted sensors (temperature, relative humidity, carbon dioxide).
	F. Install automatic dampers according to Division 23 Section "Air Duct Accessories."
	G. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor temperatures.
	H. Install labels and nameplates to identify control components according to Division 23 Section "Identification for HVAC Piping and Equipment."
	I. Install hydronic instrument wells, valves, and other accessories according to Division 23 Section "Hydronic Piping."
	J. Install refrigerant instrument wells, valves, and other accessories according to Division 23 Section "Refrigerant Piping."
	K. Install duct volume-control dampers according to Division 23 Sections specifying air ducts.
	L. Install electronic and fiber-optic cables according to Division 27 Section "Communications Horizontal Cabling."
	M. Duct smoke detectors shall be furnished by the Electrical Contractor and installed by the Mechanical Contractor. The mechanical Contractor shall provide all interlock wiring to smoke dampers and/or AHU shutdown. The Electrical Contractor shall provide all interlock wiring to the fire alarm system and associated power wiring.
	N. All safety controls shall be hard-wired so as to be functional in the hand/manual or automatic mode.
	O. The ATC Contractor shall be responsible to provide all power to ATC panels, controllers and devices. Provide emergency power to all heating plant control systems. Coordinate obtaining power for ATC Systems with the Electrical Contractor. A few circuits, not all, have been identified for ATC use.
	P. Provide liquid level sensors in all condensate drain pans of air handling equipment (AHU’s, FCU’s, etc.), elevator pits and where indicated on the drawings. Liquid levels sensors shall automatically de-energize associated HVAC fan and all liquid level sensors shall alarm when their setpoints are reached through the EMS.

	3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION
	A. Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and Boxes for Electrical Systems."
	B. Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	C. Install signal and communication cable according to Division 27 Section "Communications Horizontal Cabling."
	D. Connect manual-reset limit controls independent of manual-control switch positions. Automatic duct heater resets may be connected in interlock circuit of power controllers.
	E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is in hand position.
	F. All Wiring and tubing shall be properly supported and run in a neat and workmanlike manner. All wiring and tubing exposed and in equipment rooms shall run parallel to or at right angles to the building structure. All piping and wiring within enclosures shall be neatly bundled and anchored to prevent restriction to devices and terminals.
	G. The Control Contractor shall be responsible for all electrical installation required for a fully functional control and automation system and not shown on the electrical plans or required by the electrical specifications. All wiring shall be in accordance to all local and national codes.
	H. Control Systems Wiring:
	I. Line Voltage Power Sources
	J. Controls Systems Raceways
	K. Penetrations:
	L. Controls Systems Identification Standards:
	M. Field Panel and Device Installations and Locations:
	N. Controls Specific Installation Requirements

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust field-assembled components and equipment installation, including connections, and to assist in field testing. Report results in writing.
	B. Perform the following field tests and inspections and prepare test reports:
	C. DDC Verification:
	D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

	3.5 ADJUSTING
	A. Calibrating and Adjusting:
	B. Adjust initial temperature and humidity set points.
	C. Occupancy Adjustments: Within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to twenty (20) visits to Project during other than normal occupancy hours for this purpose.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain HVAC instrumentation and controls. Refer to Division 01 Section "Demonstration and Training."
	B. Schedule instruction with Owner. Provide at least a 7-day notice to the Contractor and Engineer of training date. All Operation and Maintenance Manuals shall be provided to Owner three (3) weeks prior to training. Contractor shall be responsible for all operation and maintenance until Owner has had training.
	C. Owner’s Instructions: Provide services of manufacturer’s technical representative to completely instruct Owner in all aspects of system maintenance and operation; or a minimum of five (5) 8-hour days to instruct Owner’s personnel in operation and maintenance of electric control system. The ATC Contractor shall submit a functional test check list including all points and sequence of operation points to be reviewed and verified during the Owner Instruction Period. All sequences shall be tested for all air handling systems, heating plant and cooling plant systems, and 100% of all terminal units (terminal heating units, fan coil/blower coil units, VAV control unit(s), etc., for each air handling unit zone. The check list shall include columns for “satisfactory”, “unsatisfactory”, and “comments” for each line item. The check list shall be submitted and reviewed as a shop drawing prior to the instructional period. The Contractor shall include all the check lists in a 3-ring binder (10 copies/sets minimum) for the representatives for the instructional procedure.
	D. Commissioning Agent: Demonstrate to the Owners Commissioning Agent all systems and equipment are functioning properly and performing as designed. Coordinate all requirements with the Commissioning Agent.

	3.7 LOCAL CONTROL AND EMS CONTROL:
	A. For the central heating water system, each air handling unit system, each terminal control unit, and as required in the I/O Summary as indicated on the drawings, provide a panel-mounted Hand-Off-Automatic Switch, “Local Control” – “EMS Control” – “Off” switch that allows for the Ems or local controls to start-stop systems and/or equipment.
	B. Each system shall operate automatically as described in the sequence of operations when locally controlled; i.e., in the hand position and/or when loss of communications of the remote EMS occurs.
	C. Refer to Drawings for additional information.

	3.8 VERIFICATION
	A. Fully test and verify all aspects of the Controls Systems Contract work on a point/system/integrated operational basis for all points, features and functions specified.
	B. Acceptance Check Sheet
	C. Provide all necessary specialist labor, materials and tools to demonstrate to the Architect that the Controls Systems have been verified and are operating in compliance with the Controls Systems Contract. Prepare a list of noted deficiencies signed by both the Architect and the Controls Contractor.
	D. Contractor shall submit a functional test check list including all points and sequence of operation points to be reviewed and verified during the Owner Instruction Period. All sequences shall be tested for all systems and equipment. The check list shall include columns for SATISFACTORY, UNSATISFACTORY, and COMMENTS for each line item. The check list shall be submitted and reviewed as a shop drawing prior to the instructional period. The Contractor shall include all the check lists in 3-ring binder (10 copies/sets minimum) for the representatives for the instructional procedure.
	E. Promptly rectify all listed deficiencies and submit in writing to the Architect a signed report that this has been done.
	F. The Architect will retest the deficiencies in conjunction with the controls Contractor at the Architect’s option.

	3.9 DATA CONTROL:
	A. The following P & ID's show the hardware devices required to be connected to the remote electronic panels, and the standard control software modules to be implemented. In addition, all additional software required to accomplish the detailed sequence of operations specified within this section shall be provided. The following pages also include pseudo points required to be provided for display in logical groups and graphics. Commandable pseudo points shall be commandable directly from all displays.
	B. Each analog point shall have unique remote panel resident dual high and dual low limit alarm thresholds as specified elsewhere set in engineering units. Where specified, floating (a band above and below a set point) alarm limits shall be provided.
	C. Each digital output shall have a software-associated monitored input. Any time the monitored input does not track its associated command output within a programmable time interval, a "command failed" alarm shall be reported.
	D. Where calculated points (such as CFM) are shown, they shall appear in their respective logical groups. The respective unconditioned raw data (such as the logarithmic differential pressure) points shall also be grouped in a special group for display and observation independent of the logical groups.
	E. Where data or control points are required to accomplish the digital control or energy management sequences specified but not listed in the summary, the Contractor shall notify the Architect in writing at least fourteen (14) days prior to bid opening. If this timely notification is not received by the Architect, all points required by the sequences shall be provided.
	F. Unless otherwise specified or approved prior to bidding, the primary analog input and the analog output of each DDC loop shall be resident in a single remote panel containing the DDC algorithm, and shall function independently of any peer or mux communication links. Secondary (reset type) analog inputs may be received from the peer network, but approved default values and/or procedures shall be substituted in the DDC algorithm for this secondary input if network communications fail or if the secondary input becomes erroneous or invalid.



	232300-Refrigerant Piping-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes refrigerant piping used for air-conditioning applications.

	1.3 PERFORMANCE REQUIREMENTS
	A. Line Test Pressure for Refrigerant R-410A:

	1.4 SUBMITTALS
	A. Product Data: For each type of valve and refrigerant piping specialty indicated. Include pressure drop, based on manufacturer's test data, for the following:
	B. Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double risers, wall and floor penetrations, and equipment connection details. Show interface and spatial relationships between piping and equipment.
	C. Welding certificates.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.6 PRODUCT STORAGE AND HANDLING
	A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior are clean when installed.

	1.7 COORDINATION
	A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations. Refer to Details on the Drawings.


	PART 2 -  PRODUCTS
	2.1 COPPER TUBE AND FITTINGS
	A. Copper Tube: ASTM B 280, Type ACR.
	B. Wrought-Copper Fittings: ASME B16.22.
	C. Wrought-Copper Unions: ASME B16.22.
	D. Brazing Filler Metals: AWS A5.8.
	E. Flexible Connectors:

	2.2 VALVES AND SPECIALTIES
	A. Diaphragm Packless Valves:
	B. Packed-Angle Valves:
	C. Check Valves:
	D. Service Valves:
	E. Solenoid Valves: Comply with ARI 760 and UL 429; listed and labeled by an NRTL.
	F. Safety Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
	G. Thermostatic Expansion Valves: Comply with ARI 750.
	H. Hot-Gas Bypass Valves: Comply with UL 429; listed and labeled by an NRTL.
	I. Straight-Type Strainers:
	J. Angle-Type Strainers:
	K. Moisture/Liquid Indicators:
	L. Replaceable-Core Filter Dryers: Comply with ARI 730.
	M. Permanent Filter Dryers: Comply with ARI 730.
	N. Mufflers:
	O. Receivers: Comply with ARI 495.
	P. Liquid Accumulators: Comply with ARI 495.

	2.3 REFRIGERANTS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	C. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
	A. Suction Lines NPS 1-1/2 (DN 40) and Smaller or Conventional Air-Conditioning Applications: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints.
	B. Suction Lines NPS 4 (DN 100) and Smaller for Conventional Air-Conditioning Applications: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with brazed joints.
	C. Safety-Relief-Valve Discharge Piping: Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints.
	D. Provide hard copper where exposed in mechanical rooms, all exterior piping, piping from branch selector boxes to VRV condensing units and soft copper tubing where installed in concealed locations/above accessible ceilings to FCU’s.
	E. Provide a minimum of 10’-0” of refrigerant tubing at each FCU to allow for future relocation of the Fan Coil Unit.

	3.2 VALVE AND SPECIALTY APPLICATIONS
	A. Install diaphragm packless valves in suction and discharge lines of compressor.
	B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if they are not an integral part of valves and strainers.
	C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction connection.
	D. Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter dryers.
	E. Install a full-sized, three-valve bypass around filter dryers.
	F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install solenoid valves in horizontal lines with coil at top.
	G. Install thermostatic expansion valves as close as possible to distributors on evaporators.
	H. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe safety-relief-valve discharge line to outside according to ASHRAE 15.
	I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the inlet of the evaporator coil capillary tube.
	J. Install strainers upstream from and adjacent to the following unless they are furnished as an integral assembly for device being protected:
	K. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in the suction line at the compressor.
	L. Install receivers sized to accommodate pump-down charge.
	M. Install flexible connectors at compressors.
	N. Provide ball type service valves at the branch selector box serving each fan coil unit. Label each circuit at branch selector box with FCU number each circuit serves.

	3.3 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. Install piping as indicated on the piping layout submittal which has been coordinated with and approved by the equipment manufacturer. If deviations are required in the field the contractor shall receive written approval from the equipment manufacturer prior to altering in the field. Prior to equipment start-up the equipment manufacturer shall inspect and sign off on the piping installation indicating compliance with the manufacturer’s requirements and that the equipment warranty is not voided.
	B. Install refrigerant piping according to ASHRAE 15.
	C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	D. Install rigid piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping adjacent to machines to allow service and maintenance.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Select system components with pressure rating equal to or greater than system operating pressure.
	J. Refer to Division 23 Sections "Instrumentation and Control for HVAC" and "Sequence of Operations for HVAC Controls" for solenoid valve controllers, control wiring, and sequence of operation.
	K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels as specified in Division 08 Section "Access Doors and Frames" if valves or equipment requiring maintenance is concealed behind finished surfaces.
	M. Install refrigerant piping in protective conduit where installed belowground.
	N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
	O. Slope refrigerant piping as follows:
	P. When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near expansion-valve bulb.
	Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.
	R. Identify refrigerant piping and valves according to Division 23 Section "Identification for HVAC Piping and Equipment."
	S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."
	U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping."

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale formation.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."
	E. Threaded Joints: Thread steel pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

	3.5 HANGERS AND SUPPORTS
	A. Hanger, support, and anchor products are specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	B. Install the following pipe attachments:
	C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes:
	D. Support multifloor vertical runs at least at each floor.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:

	3.7 SYSTEM CHARGING
	A. Charge system using the following procedures:

	3.8 ADJUSTING
	A. Adjust thermostatic expansion valve to obtain proper evaporator superheat.
	B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction pressure.
	C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design temperature.
	D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's written instructions:
	E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and pressures are established.

	3.9 DOCUMENTATION
	A. The Contractor shall submit to the Architect and Owner all inspections and written approvals by the equipment manufacturer for the layout, installation, charging and system operation of the piping system to insure the warranty for the equipment and system will be maintained.



	233113-Metal Ducts-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article.
	B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible".
	C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in the latest ASHRAE 62 Standard.

	1.4 SUBMITTALS
	A. Product Data: For each type of the following products:
	B. Shop Drawings:
	C. Delegated-Design Submittal:
	D. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	E. Welding certificates.
	F. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports; AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports; AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.
	B. Welding Qualifications: Qualify procedures and personnel according to the following:
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	E. All kitchen hood, range hood exhaust ducts shall be 18 gauge minimum, type 304 stainless steel with longitudinal seams and welded joints and comply with NFPA 96.
	F. Minimum duct gauge shall be 22 gauge.

	2.2 DOUBLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following or equal:
	B. Rectangular Ducts: Fabricate ducts with indicated dimensions for the inner duct.
	C. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	D. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	E. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	F. Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	G. Inner Duct: Minimum 0.028-inch (0.7-mm) perforated galvanized sheet steel having 3/32-inch- (2.4-mm-) diameter perforations, with overall open area of 23 percent, unless otherwise noted to have solid sheet steel.
	H. Formed-on Transverse Joints (Flanges): Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Traverse (Girth) Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	I. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	J. Provide 18 gauge minimum duct construction for the first fifteen (15) feet supply and return/relief ducts connected to Air Handling Units and all exterior ducts. This ductwork shall be internally lined provided with perforated inner galvanized liner covering and externally insulated with rigid board insulation. Refer to Drawings for additional information.
	K. All exposed and exterior ductwork shall be double wall, 18 gauge minimum.
	L. Minimum duct gauge shall be 22 gauge.
	M. All exposed ductwork shall be painted and be provided with paint grip finish.

	2.3 SINGLE-WALL ROUND AND FLAT OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	D. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	E. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	F. All round ductwork shall be spiral type unless noted otherwise.
	G. All fittings shall be fully welded type. Only use fittings as detailed on the Drawings. Straight tees and laterals are prohibited. Ninety-degree mitered elbows, bull head tees, and saddle taps are prohibited.
	H. Exposed ducts shall be painted, have paint grip finish and self-sealing joints.
	I. Minimum duct gauge shall be 22 gauge.
	J. Dryer vents shall be constructed of aluminum, longitudinal seam in compliance with IMC, NFPA and authorities having jurisdiction.

	2.4 DOUBLE-WALL ROUND DUCTS AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.
	C. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated.
	D. Inner Duct: Minimum 0.028-inch (0.7-mm) perforated galvanized sheet steel, unless noted as solid.
	E. Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	F. All round ductwork shall be spiral type unless noted otherwise.
	G. All fittings shall be fully welded type. Only use fittings as detailed on the Drawings. Straight tees and laterals are prohibited. Ninety-degree mitered elbows, bull head tees, and saddle taps are prohibited.
	H. All exposed ducts shall be painted, have paint grip finish and utilize self-sealing joints.
	I. Minimum duct gauge shall be 22 gauge.
	J. All exposed and exterior ductwork shall be double wall, 18 gauge.
	K. All ductwork within 15 feet of an air handling unit connection shall be 18 gauge, double wall construction.

	2.5 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Provide 18 gauge minimum duct construction for the first ten (10) feet supply and return ducts connected to roof-mounted air handling units. This ductwork shall be internally lined provided with solid inner galvanized liner covering and externally insulated with rigid board insulation.
	C. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.
	E. Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper; with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.
	F. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

	2.6 DUCT LINER
	A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	B. Insulation Pins and Washers:
	C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation."

	2.7 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	C. Water-Based Joint and Seam Sealant:
	D. Solvent-Based Joint and Seam Sealant:
	E. Flanged Joint Sealant: Comply with ASTM C 920.
	F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	G. Round Duct Joint O-Ring Seals:

	2.8 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
	E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.
	F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:

	2.9 OPEN END DUCTS (OED)
	A. Whether indicated on plans or not, all open-ended ducts shall be provided with a protective screen.
	B. All open-ended ducts shall be furnished with a heavy gauge aluminum insect screen. Screens shall be permanently installed in a removable frame, and the frame shall be attached to the open-ended duct in a neat, workmanship-like manner without any exposed edges or sharp surfaces.
	C. Screen shall be attached to a 3/4-inch x 1/8-inch continuous galvanized perimeter frame. Install duct stiffeners greater than 16 inches in any direction at open-ended ducts.


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches (38 mm).
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines."
	M. All ductwork shall be shipped and stored with ends and openings sealed. All open ducts shall be sealed at the end of each work day.
	N. All exterior ductwork shall be 18 gauge, double wall type with 2” rigid board insulation and ventilated jacket.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape sealing system. Round exposed ducts shall utilize joint o-ring seals.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.
	F. Use steel cable supports.
	G. Exposed supply and return round ductwork shall utilize “O” ring type joints.

	3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST DUCT
	A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a minimum of 2 percent to drain grease back to the hood.
	B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 20 feet (6 m) in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings. Locate access panel on top or sides of duct a minimum of 1-1/2 inches (38 mm) from bottom of duct.
	C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having jurisdiction.

	3.4 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." All ducts shall be completely sealed, except for round exposed ducts, which shall utilize joint o-ring seals.
	B. All ducts shall be sealed. As a minimum, seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches (610 mm) of each elbow and within 48 inches (1200 mm) of each branch intersection.
	D. Hangers Exposed to View: Cable Type.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet (5 m).
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	G. Do not use steel cable supports except where indicated for exposed ducts.

	3.6 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.7 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
	B. All exposed ducts shall have paint grip finish. All ducts exposed in occupied areas shall be painted.
	C. The architect shall select color to paint all exposed ductwork.

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	C. Duct System Cleanliness Tests:
	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.9 START UP
	A. Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.10 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	B. Supply Ducts:
	C. Return and Relief Ducts:
	D. Exhaust Ducts:
	E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	F. Intermediate Reinforcement:
	G. Liner:
	H. Double-Wall Duct Interstitial Insulation:
	I. Elbow Configuration:
	J. Branch Configuration:



	233300-Air Duct Accessories-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and attachments to other work.
	C. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items involved.
	D. Source quality-control reports.
	E. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with AMCA 500-D testing for damper rating.

	1.5 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.
	B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	C. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 finish for concealed ducts and No. 4 finish for exposed ducts.
	D. Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	E. Extruded Aluminum: Comply with ASTM B 221 (ASTM B 221M), Alloy 6063, Temper T6.
	F. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	G. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

	2.2 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	B. Standard, Aluminum, Manual Volume Dampers:

	2.3 CONTROL DAMPERS (LOW LEAK)
	A. Manufacturers: Subject to compliance with requirements, provide Ruskin CD60 or products by one of the following:
	B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both air performance and air leakage. Leakage shall be less than 3 cfm/square foot at 1-inch static pressure/less than 8 cfm/square foot at 4 inches of static pressure, and is AMCA-Certified as a Class 1A damper.
	C. Frames:
	D. Blades:
	E. Blade Axles: 1/2-inch- (13-mm-) hexagonal positively locked into the damper blade; galvanized or stainless steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings. Removable control shaft shall extend 6-inches beyond frame.
	F. Bearings:

	2.4 FIRE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide Ruskin DIBD2 (Standard), FD60 (Multi-blade), FD 35/OW (Out of wall/floor) or products by one of the following:
	B. Type: Dynamic; rated and labeled according to UL 555 by an NRTL, Leakage Class A.
	C. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and minimum 2000-fpm (10-m/s) velocity.
	D. Fire Rating: 1-1/2 and 3 hours.
	E. Frame: Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
	G. Mounting Orientation: Vertical or horizontal as indicated.
	H. Blades: Airfoil shaped, double skin, single piece construction with 14 gauge equivalent thickness, maximum 6” wide.
	I. Horizontal Dampers: Include blade lock and stainless-steel closure spring.
	J. Heat-Responsive Device: Replaceable, 165 deg F (74 deg C) rated, fusible links.
	K. Damper Style: “B” style for low pressure rectangular; “BC” style welded for medium pressure rectangular; “WR” style, welded for round transition applications; and “WO” style, welded for flat oval transition applications.

	2.5 SMOKE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide Ruskin SD 60 or products by one of the following:
	B. General Requirements: Label according to UL 555S by an NRTL, Classified Class 1.
	C. Smoke Detector: Integral, factory wired for single-point connection, no or low air flow type.
	D. Frame: Multiple-blade type; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick galvanized steel; with mitered and interlocking corners. Round, oval and rectangular transition connections shall be one-piece airfoil, 6-inches wide and 16 gauge; welded type (WR, WD and WC).
	E. Blades: Galvanized sheet steel blade seals, silicone edge type, mechanically fastened to the blade edge for smoke seal to 450 deg F. Jamb seals shall be stainless steel, flexible metal compression type. Bearings shall be stainless steel sleeve type, pressed into frame.
	F. Leakage: Class I.
	G. Rated pressure and velocity to exceed design airflow conditions.
	H. Mounting Sleeve: Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet steel; length to suit wall or floor application.
	I. Damper Motors: Modulating or two-position action. Refer to Sequence of Operation on the Drawings.
	J. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	K. Accessories:

	2.6 COMBINATION FIRE AND SMOKE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide Ruskin FSD 60 or products by one of the following:
	B. Type: Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL, Leakage Class I.
	C. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and minimum 4000-fpm (20-m/s) velocity.
	D. Fire Rating: 1-1/2 and 3 hours.
	E. Jamb Seals: Stainless steel, flexible metal compression type.
	F. Heat-Responsive Device: Electric resettable fuse link and switch package, factory installed, 165 deg F rated.
	G. Smoke Detector: Integral, factory wired for single-point connection.
	H. Frame: 5” x 16 gauge galvanized hat-shaped channel. No flow rated. Multiple-blade type. Round, oval and rectangular duct transition connections shall be welded for high pressure.
	I. Blades: Air-foil shaped, double skin, single piece construction with 14 gauge equivalent thickness, maximum 6” wide. Blade edge seals shall be silicone edge type for smoke seal up to 450 deg F and galvanized steel for frame seal to 1900 deg F.
	J. Leakage: Class I.
	K. Rated pressure and velocity to exceed design airflow conditions.
	L. Mounting Sleeve: Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet steel; length to suit wall or floor application.
	M. Master control panel for use in dynamic smoke-management systems.
	N. Damper Motors: Modulating or two-position action. Refer to Sequence of Operation on the Drawings.
	O. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	P. Accessories:

	2.7 CORRIDOR DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide Ruskin FSD 60C or products by one of the following:
	B. General Requirements: Label combination fire and smoke dampers according to UL 555 for 1-1/2-hour rating by an NRTL, Class 1.
	C. Heat-Responsive Device: 165 deg F, electric resettable fuse link and switch package, factory installed, no flow rated duct detector.
	D. Frame: Multiple-blade type; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick galvanized steel; with mitered and interlocking corners.
	E. Blades: Airfoil shaped, double skin, single piece construction with 14 gauge equivalent thickness, maximum 6-inches wide. Blade seals shall be silicone edge type for smoke seal to 450 deg F and galvanized steel for frame seal to 1900 deg F. Bearings shall have stainless steel sleeve pressed into frame. Jamb seals shall be stainless steel, flexible metal compression type..
	F. Mounting Sleeve: Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet steel; length to suit wall or floor application.
	G. Damper Motors: Modulating or two-position action. Refer to Sequence of Operation on the Drawings.
	H. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."

	2.8 FLANGE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material: Galvanized steel.
	D. Gauge and Shape: Match connecting ductwork.

	2.9 TURNING VANES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."
	D. Vane Construction: Single and Double wall.
	E. Vane Construction: Single wall for ducts up to 24 inches wide and double wall for larger dimensions.

	2.10 REMOTE DAMPER OPERATORS
	A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description: Cable system designed for remote manual damper adjustment.
	C. Tubing: Brass.
	D. Cable: Stainless steel.
	E. Wall-Box Mounting: Recessed, 2 inches (50 mm) deep.
	F. Wall-Box Cover-Plate Material: Stainless steel.

	2.11 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - Round Duct."
	C. Pressure Relief Access Door:

	2.12 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Materials: Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives: Comply with UL 181, Class 1.
	D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches (89 mm) wide attached to 2 strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	G. Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan discharge and duct.

	2.13 FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following or approved equal:
	B. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier film.
	C. Flexible Duct Connectors:

	2.14 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at each runout serving a terminal air device and points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire and smoke dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	I. Install access doors with swing against duct static pressure.
	J. Minimum Access Door Sizes:
	K. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. For fans developing static pressures of 5-inch wg (1250 Pa) and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	N. Do not use flexible ducts to change directions.
	O. Connect diffusers and / or diffuser boxes to ducts directly or with maximum 60-inch (1500-mm) lengths of flexible duct clamped or strapped in place.
	P. Connect flexible ducts to metal ducts with draw bands plus sheet metal screws.
	Q. Install duct test holes where required for testing and balancing purposes.
	R. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm) movement during start and stop of fans.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	233423-HVAC Power Ventilators-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Project Altitude: Base fan-performance ratings on sea level.
	B. Operating Limits: Classify according to AMCA 99.

	1.4 SUBMITTALS
	A. Product Data: Include rated capacities, furnished specialties, and accessories for each type of product indicated and include the following:
	B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Coordination Drawings: Reflected ceiling plans and other details, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	D. Field quality-control test reports.
	E. Operation and Maintenance Data: For power ventilators to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. AMCA Compliance: Products shall comply with performance requirements and shall be licensed to use the AMCA-Certified Ratings Seal.
	C. NEMA Compliance: Motors and electrical accessories shall comply with NEMA standards.
	D. UL Standard: Power ventilators shall comply with UL 705.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with protective crating and covering.
	B. Disassemble and reassemble units, as required for moving to final location, according to manufacturer's written instructions.
	C. Lift and support units with manufacturer's designated lifting or supporting points.

	1.7 COORDINATION
	A. Coordinate size and location of structural-steel support members.
	B. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Division 03.
	C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Division 07 Section "Roof Accessories."

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 CENTRIFUGAL ROOF VENTILATORS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	B. Description: Direct- or belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor and disconnect switch, drive assembly, curb base, and accessories.
	C. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum base with venturi inlet cone.
	D. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
	E. Belt-Driven Drive Assembly: Resiliently mounted to housing, with the following features:
	F. Accessories:
	G. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- (40-mm-) thick, rigid, fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm) pre-treated wood nailer. Size as required to suit roof opening and fan base.
	H. Capacities and Characteristics: Refer to Mechanical Equipment Schedule for capacities.

	2.2 CEILING-MOUNTING VENTILATORS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	B. Description: Centrifugal fans designed for installing in ceiling or wall or for concealed in-line applications.
	C. Housing: Steel, lined with acoustical insulation.
	D. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan wheel shall be removable for service.
	E. Grille: Painted aluminum, louvered grille with flange on intake and thumbscrew attachment to fan housing.
	F. Electrical Requirements: Junction box for electrical connection on housing and receptacle for motor plug-in.
	G. Accessories:
	H. Capacities and Characteristics: Refer to Mechanical Equipment Schedules for capacities.

	2.3 PROPELLER FANS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	B. Description: Direct- or belt-driven propeller fans consisting of fan blades, hub, housing, orifice ring, motor, drive assembly, and accessories.
	C. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel finish coat applied after assembly.
	D. Steel Fan Wheels: Formed-steel blades riveted to heavy-gage steel spider bolted to cast-iron hub.
	E. Belt-Driven Drive Assembly: Resiliently mounted to housing, statically and dynamically balanced and selected for continuous operation at maximum rated fan speed and motor horsepower, with final alignment and belt adjustment made after installation.
	F. Accessories:
	G. Capacities and Characteristics: Refer to Mechanical Equipment Schedules for capacities.

	2.4 MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type and efficiency requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	B. Enclosure Type: Totally enclosed, fan cooled.
	C. Provide ECM type where indicated on the drawings.

	2.5 SOURCE QUALITY CONTROL
	A. Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.
	B. Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of rotation, and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of Testing Fans for Rating."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install power ventilators level and plumb.
	B. Support units using elastomeric mounts and spring isolators having a static deflection of 1 inch (25 mm). Vibration- and seismic-control devices are specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."
	C. Install floor-mounting units on concrete bases. Concrete, reinforcement, and formwork requirements are specified in Division 23.
	D. Secure roof-mounting fans to roof curbs with stainless steel hardware. Refer to Division 07 Section "Roof Accessories" for installation of roof curbs.
	E. Ceiling Units: Suspend units from structure; use steel wire or metal straps.
	F. Support suspended units from structure using threaded steel rods and elastomeric hangers and spring hangers having a static deflection of 1 inch (25 mm). Vibration-control devices are specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."
	G. Install units with clearances for service and maintenance.
	H. Label units according to requirements specified in Division 23 Section "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Duct installation and connection requirements are specified in other Division 23 Sections. Drawings indicate general arrangement of ducts and duct accessories. Make final duct connections with flexible connectors. Flexible connectors are specified in Division 23 Section "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	B. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	3.4 ADJUSTING
	A. Adjust belt tension.
	B. Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	C. Replace fan and motor pulleys as required to achieve design airflow.
	D. Lubricate bearings.
	E. All direct drive fans shall be provided with a speed controller, EC motor or variable speed drive for balancing and/or control purposes.



	233713-Diffusers Registers & Grilles-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated, include the following:
	B. Samples for Initial Selection: For diffusers, registers, and grilles with factory-applied color finishes.
	C. Samples for Verification: For diffusers, registers, and grilles, in manufacturer's standard sizes to verify color selected.
	D. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	E. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 CEILING DIFFUSERS
	A. Square and Rectangular Louver Face Diffuser:

	2.2 CEILING LINEAR SLOT OUTLETS
	A. Linear Slot Diffuser:

	2.3 REGISTERS AND GRILLES
	A. Fixed Face Ceiling and Sidewall Return and Exhaust Grille:
	B. Adjustable Bar Supply Air Register (Standard Type)
	C. Eggcrate Grille:

	2.4 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in the center of panel. Where architectural features or other items conflict with installation, notify Architect for a determination of final location.
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.
	D. All existing air devices shall be replaced. For replacement air devices in 30”x60” ceiling grids provide 24”x24” face modules for supply air diffusers. Contractor shall modify existing ceiling grid to accommodate lag in face module. Where there is not sufficient space in same tile as existing, relocate ceiling diffuser to closest location where a 24”x24” modulate can be installed. Replace existing ceiling tile with salvaged ceiling tile. Cut in and reinstall existing ceiling devices (speakers, lights, smoke detectors, sprinkler heads, WI-FI routers etc.). Return air grilles can be surface mounted.
	E. Provide custom plenum boxes for supply air diffusers as detailed on the drawings. Provide sound lined duct boots for return air grilles. Attach diffuser plenums and duct boots to structure.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	233723-HVAC Gravity Ventilators-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design ventilators, including comprehensive engineering analysis by a qualified professional engineer, using structural performance requirements and design criteria indicated.
	B. Structural Performance: Ventilators shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of ventilator components, noise or metal fatigue caused by ventilator blade rattle or flutter, or permanent damage to fasteners and anchors. Wind pressures shall be considered to act normal to the face of the building.
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes, without buckling, opening of joints, overstressing of components, failure of connections, or other detrimental effects.
	D. Water Entrainment: Limit water penetration through unit to comply with ASHRAE 62.1-2004.

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated. For louvered-penthouse ventilators specified to bear AMCA Seal, include printed catalog pages showing specified models with a appropriate AMCA-Certified Ratings Seals.
	B. Shop Drawings: For gravity ventilators. Include plans, elevations, sections, details, ventilator attachments to curbs, and curb attachments to roof structure.
	C. Coordination Drawings: Roof framing plans and other details, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to the following:

	1.6 COORDINATION
	A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T5 or T-52.
	B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005 with temper as required for forming or as otherwise recommended by metal producer for required finish.
	C. Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 (Z275) zinc coating, mill phosphatized.
	D. Stainless-Steel Sheet: ASTM A 666, Type 304, with No. 4 finish.
	E. Fasteners: Same basic metal and alloy as fastened metal or 300 Series stainless steel unless otherwise indicated. Do not use metals that are incompatible with joined materials.
	F. Post-Installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors made from stainless-steel components, with capability to sustain without failure a load equal to 4 times the loads imposed for concrete, or 6 times the load imposed for masonry, as determined by testing per ASTM E 488, conducted by a qualified independent testing agency.
	G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.2 FABRICATION, GENERAL
	A. Factory or shop fabricate gravity ventilators to minimize field splicing and assembly. Disassemble units to the minimum extent as necessary for shipping and handling. Clearly mark units for reassembly and coordinated installation.
	B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	C. Fabricate units with closely fitted joints and exposed connections accurately located and secured.
	D. Fabricate supports, anchorages, and accessories required for complete assembly.
	E. Perform shop welding by AWS-certified procedures and personnel.

	2.3 LOUVERED-PENTHOUSE VENTILATORS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Construction: All-welded assembly with 4-inch (100-mm)-deep louvers, mitered corners, and aluminum sheet roof with mineral-fiber insulation and vapor barrier.
	C. Frame and Blade Material and Nominal Thickness: Extruded aluminum, of thickness required to comply with structural performance requirements, but not less than 0.080 inch (2.0 mm) for frames and 0.080 inch (2.0 mm) for blades.
	D. Roof Curbs: Galvanized-steel sheet; with mitered and welded corners; 1-1/2-inch- (40-mm-) thick, rigid fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm) wood nailer. Size as required to fit roof opening and ventilator base.
	E. Screening: Aluminum, insect screen.
	F. Capacities and Characteristics: Refer to Mechanical Drawings for capacities.

	2.4 GOOSENECKS
	A. Factory or shop fabricate according to SMACNA’s “HVAC Duct Construction Standards – Metal and Flexible,” Figure 5-5; with a minimum of 0052-inch –(1.3-mm) thick, galvanized steel sheet.
	B. Roof Curbs; Galvanized steel sheet; with mitered and welded corners; 1-1/2-inch (40-mm) thick, rigid fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm) wood nailer. Size as required to fit roof opening and ventilator base.
	C. Screening: Aluminum, ½” mesh bird screen.
	D. Galvanized Steel Sheet Finish:
	E. Capacities and Characteristics: Refer to Drawings.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install gravity ventilators level, plumb, and at indicated alignment with adjacent work.
	B. Install goosenecks on curb base where throat size exceeds 9 by 9 inches (230 by 230 mm).
	C. Install gravity ventilators with clearances for service and maintenance.
	D. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Install concealed gaskets, flashings, joint fillers, and insulation as installation progresses. Comply with Division 07 Section "Joint Sealants" for sealants applied during installation.
	F. Label gravity ventilators according to requirements specified in Division 23 Section "Identification for HVAC Piping and Equipment."
	G. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.
	H. Repair finishes damaged by cutting, welding, soldering, and grinding. Restore finishes so no evidence remains of corrective work. Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire unit or provide new units.

	3.2 CONNECTIONS
	A. Duct installation and connection requirements are specified in other Division 23 Sections. Drawings indicate general arrangement of ducts and duct accessories.

	3.3 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes complete VRF HVAC system(s) including, but not limited to, delegated design and the following components to make a complete operating system(s) according to requirements indicated:

	1.3 DEFINITIONS
	A. Air-Conditioning System Operation: System capable of operation with all zones in cooling only.
	B. Heat-Pump System Operation: System capable of operation with all zones in either heating or cooling, but not with simultaneous heating and cooling zones that transfer heat between zones.
	C. Heat Recovery System Operation: System capable of operation with simultaneous heating and cooling zones that transfer heat between zones.
	D. HRCU: Heat Recovery Control Unit. HRCUs are used in heat recovery VRF HVAC systems to manage and control refrigerant between indoor units to provide simultaneous heating and cooling zones. "Heat Recovery Control Unit" is the term used by ASHRAE for what different manufacturers term as branch circuit controller, branch selector box, changeover box, flow selector unit, mode change unit, and other such terms.
	E. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	F. Plenum: A space forming part of the air distribution system to which one or more air ducts are connected. An air duct is a passageway, other than a plenum, for transporting air to or from heating, ventilating, or air-conditioning equipment.
	G. Three-Pipe System Design: One high pressure refrigerant vapor line, one low pressure refrigerant vapor line, and one refrigerant liquid line connect a single outdoor unit or multiple manifold outdoor units in a single system to associated system HRCUs. One liquid line and refrigerant vapor line connect HRCUs to associated indoor units.
	H. Two-Pipe System Design: One refrigerant vapor line and one refrigerant liquid line connect a single outdoor unit or multiple manifold outdoor units in a single system to associated system HRCUs. One refrigerant liquid line and refrigerant vapor line connect HRCUs to associated indoor units. HRCUs used in two pipe systems act as an intermediate heat exchanger and include diverting valves and gas/liquid separators to move high and low pressure refrigerant between indoor units.
	I. VRF: Variable refrigerant flow.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For VRF HVAC systems.
	C. Samples for Initial Selection: For fully and partially exposed indoor units with factory finishes viewable by occupants.
	D. Delegated-Design Submittals:
	E. Submit all test procedures required by the manufacturer and the commissioning agent. Include when they are to occur during the installation process.

	1.6 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans, elevations, sections, and details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Qualification Data:
	C. Product Test Reports: Where tests are required, for each product, for tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Source quality-control reports.
	E. Field quality-control reports.
	F. Sample Warranties: For manufacturer's warranties.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For VRF HVAC systems to include in emergency, operation, and maintenance manuals.
	B. Software and Firmware Operational Documentation:

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.9 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	B. Factory-Authorized Service Representative Qualifications:
	C. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by VRF HVAC system manufacturer.
	D. Mockups: Build mockups to set quality standards for materials and execution.
	E. ISO Compliance: System equipment and components furnished by VRF HVAC system manufacturer shall be manufactured in an ISO 9001 and ISO 14001 facility.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store products in a clean and dry place.
	B. Comply with manufacturer's written rigging and installation instructions for unloading and moving to final installed location.
	C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install damaged products.
	D. Protect products from weather, dirt, dust, water, construction debris, and physical damage.
	E. Replace installed products damaged during construction.

	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace equipment and components that fail(s) in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Base Bid: Basis of design shall be Trane/Mitsubishi or as approved equal Daiken.
	B. Source Limitations: Obtain products from single source from single manufacturer including, but not limited to, the following:

	2.2 SYSTEM DESCRIPTION
	A. Direct-expansion (DX) VRF HVAC system(s) with variable capacity in response to varying cooling and heating loads. System shall consist of multiple indoor units, Heat Recovery Condensing Units (HRCUs), piping, controls, and electrical power to make complete operating system(s) complying with requirements indicated. The system shall be heat recovery type with any terminal FCU capable of heating or cooling at any time.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. AHRI Compliance: System and equipment performance certified according to AHRI 1230 and products listed in AHRI directory.
	D. ASHRAE Compliance:
	E. UL Compliance: Comply with UL 1995.

	2.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional specialist, as defined in Section 014000 "Quality Requirements," to design complete and operational VRF HVAC system(s) complying with requirements indicated.
	B. Service Access:
	C. System Design and Installation Requirements:
	D. System Adaptability to Future Changes: Arrange and size system refrigerant piping to accommodate future changes to system without having to resize and replace existing refrigerant piping.
	E. Isolation of Equipment: Provide isolation valves to isolate each HRCU, indoor unit and outdoor unit for service, removal, and replacement without interrupting system operation.
	F. System Capacity Ratio: The sum of connected capacity of all indoor units shall be within the following range of outdoor-unit rated capacity:
	G. System Turndown: Stable operation down to 20 percent of outdoor-unit capacity.
	H. System Auto Refrigerant Charge: Each system shall have an automatic refrigerant charge function to ensure the proper amount of refrigerant is installed in system.
	I. Outdoor Conditions:
	J. Sound Performance: Sound levels generated by operating HVAC equipment shall be within requirements indicated.
	K. Thermal Movements: Allow for controlled thermal movements from ambient, surface, and system temperature changes.
	L. Capacities and Characteristics: As indicated on Drawings.

	2.4 INDOOR, CONCEALED, CEILING-MOUNTED UNITS FOR DUCTING
	A. Description: Factory-assembled[ and -tested] complete unit with components, piping, wiring, and controls required for mating to ductwork, piping, power, and controls field connections.
	B. Cabinet:
	C. DX Coil Assembly:
	D. Drain Assembly:
	E. Fan and Motor Assembly:
	F. Filter Assembly:
	G. Unit Accessories:
	H. Unit Controls:
	I. Unit Electrical:

	2.5 INDOOR, RECESSED, CEILING-MOUNTED UNITS
	A. Description: Factory-assembled and tested complete unit with components, piping, wiring, and controls required for mating to ductwork, piping, power, and controls field connections.
	B. Cabinet:
	C. DX Coil Assembly:
	D. Drain Assembly:
	E. Fan and Motor Assembly:
	F. Filter Assembly:
	G. Discharge-Air Grille Assembly: Mounted in bottom of unit cabinet.
	H. Return-Air Grille Assembly: Manufacturer's standard grille mounted in bottom of unit cabinet.
	I. Outdoor Air Ventilation Connection: Sheet metal knockout for optional connection to outdoor air ventilation duct.
	J. Unit Accessories:
	K. Unit Controls:
	L. Unit Electrical:

	2.6 OUTDOOR, AIR-SOURCE HEAT RECOVERY UNITS:
	A. Description: Factory-assembled and -tested complete unit with components, piping, wiring, and controls required for mating to piping, power, and controls field connections.
	B. Cabinet:
	C. Compressor and Motor Assembly:
	D. Condenser Coil Assembly:
	E. Condenser Fan and Motor Assembly:
	F. Drain Pan: If required by manufacturer's design, provide unit with non-ferrous drain pan with bottom sloped to a low point drain connection.
	G. Unit Controls:
	H. Unit Electrical:
	I. Unit Hardware: Zinc-plated steel, or stainless steel. Coat exposed surfaces with additional corrosion-resistant coating if required to prevention corrosion when exposed to salt spray test for 1000 hours according ASTM B 117.
	J. Unit Piping:

	2.7 HEAT RECOVERY CONTROL UNITS (HRCUs)
	A. Description: Factory-assembled and -tested complete unit with components, piping, wiring, and controls required for mating to piping, power, and controls field connections.
	B. Cabinet:
	C. Drain Pan: If required by manufacturer's design, provide unit with non-ferrous drain pan with bottom sloped to a low point drain connection.
	D. Refrigeration Assemblies and Specialties:
	E. Unit Controls:
	F. Unit Electrical:
	G. Unit Piping:

	2.8 SYSTEM CONTROLS
	A. General Requirements:
	B. VRF HVAC System Operator Software for PC:
	C. Central Controllers:
	D. Wired Controllers for Indoor Units:
	E. Wireless Controllers for Indoor Units:

	2.9 SYSTEM REFRIGERANT AND OIL
	A. Refrigerant:
	B. Oil:

	2.10 SYSTEM CONDENSATE DRAIN PIPING
	A. If more than one material is listed, material selection is Contractor's option.
	B. Copper Tubing:
	C. CPVC plastic pipe according to ASTM F 441/F 441M, Schedule 40, with socket-type pipe fittings according to ASTM F 438 and solvent cement according to ASTM F 493.
	D. PVC plastic pipe according to ASTM D 1785, Schedule 40, with socket-type pipe fittings according to ASTM D 2466 and solvent cement according to ASTM D 2564, primer according to ASTM F 656.

	2.11 SYSTEM REFRIGERANT PIPING
	A. Comply with requirements in Section 232300 "Refrigerant Piping" for system piping requirements.
	B. Refrigerant Piping:
	C. Refrigerant Tubing Kits:
	D. Divided-Flow Specialty Fittings: Where required by VRF HVAC system manufacturer for proper system operation, VRF HVAC system manufacturer shall furnish specialty fittings with identification and instructions for proper installation by Installer.
	E. Refrigerant Isolation Ball Valves:

	2.12 METAL HANGERS AND SUPPORTS
	A. Copper Tube Hangers:
	B. Plastic Pipe Hangers:

	2.13 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded, zinc-coated steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.14 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	E. High-Type, Multiple-Pipe Stand:
	F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.15 MISCELLANEOUS SUPPORT MATERIALS
	A. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	B. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated steel or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar material as rods.

	2.16 PIPING AND TUBING INSULATION
	A. Comply with requirements in Section 230719 "HVAC Piping Insulation" for system piping insulation requirements.
	B. Condensate Drain Piping and Tubing Insulation and Jacket Requirements:
	C. Refrigerant Tubing Insulation and Jacket Requirements:
	D. Metal Jacket Flashing Sealants:

	2.17 SYSTEM CONTROL CABLE
	A. Cable Rating: Listed and labeled for application according to NFPA 70.
	B. Low-Voltage Control Cabling:
	C. TIA-485A Network Cabling:
	D. Ethernet Network Cabling: TIA-568-C.2 Category 6a cable with RJ-45 connectors.
	E. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for control wiring and cable raceways.

	2.18 SOURCE QUALITY CONTROL
	A. Factory Tests: Test and inspect factory-assembled equipment.
	B. Equipment will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports for historical record. Submit reports only if requested.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine products before installation. Reject products that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for piping and tubing to verify actual locations of connections before equipment installation.
	D. Examine roughing-in for ductwork to verify actual locations of connections before equipment installation.
	E. Examine roughing-in for wiring and conduit to verify actual locations of connections before equipment installation.
	F. Examine walls, floors, roofs, and outdoor pads for suitable conditions where equipment will be installed.
	G. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	H. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 EQUIPMENT INSTALLATION, GENERAL
	A. Clearance:
	B. Loose Components: Install components, devices, and accessories furnished by manufacturer, with equipment, that are not factory mounted.
	C. Equipment Restraint Installation: Install equipment with seismic-restraint device. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

	3.3 INSTALLATION OF INDOOR UNITS
	A. Install units to be level and plumb while providing a neat and finished appearance.
	B. Unless otherwise required by VRF HVAC system manufacturer, support ceiling-mounted units from structure above using threaded rods; minimum rod size of 3/8 inch (10 mm).
	C. Adjust supports of exposed and recessed units to draw units tight to adjoining surfaces.
	D. Protect finished surfaces of ceilings, floors, and walls that come in direct contact with units. Refinish or replaced damaged areas after units are installed.
	E. In rooms with ceilings, conceal piping and tubing, controls, and electrical power serving units above ceilings.
	F. In rooms without ceiling, arrange piping and tubing, controls, and electrical power serving units to provide a neat and finished appearance.
	G. Provide lateral bracing if needed to limit movement of suspended units to not more than 0.25 inch (13 mm)
	H. For floor- and wall-mounted units that are exposed, conceal piping and tubing, controls, and electrical power serving units within walls.
	I. Floor-mounted units located in mechanical rooms.
	J. Install floor-mounted units on support structure indicated on Drawings.
	K. Install floor-mounted units on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	L. Attachment: Install hardware for proper attachment to supported equipment.
	M. Grouting: Place grout under equipment supports and make bearing surface smooth.
	N. Locate branch selector boxes in corridors storage rooms or common areas. Avoid locating Branch Selector Boxes in classrooms and/or normally occupied spaces.

	3.4 INSTALLATION OF OUTDOOR UNITS
	A. Install units to be level and plumb while providing a neat and finished appearance.
	B. Install outdoor units on support structures indicated on Drawings.
	C. Pad-Mounted Installations: Install outdoor units on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	D. Roof-Mounted Installations: Install outdoor units on equipment supports specified in Section 077200 "Roof Accessories." Anchor units to supports with removable, stainless-steel fasteners.

	3.5 GENERAL REQUIREMENTS FOR PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping and tubing systems. Install piping and tubing as indicated unless deviations to layout are approved on coordination drawings.
	B. Install piping and tubing in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping and tubing at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping and tubing above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping and tubing to permit valve servicing.
	F. Install piping and tubing at indicated slopes.
	G. Install piping and tubing free of sags.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping and tubing to allow application of insulation.
	J. Install groups of pipes and tubing parallel to each other, spaced to permit applying insulation with service access between insulated piping and tubing.
	K. Install sleeves for piping and tubing penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	L. Install escutcheons for piping and tubing penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."
	M. All refrigerant piping from the HRCU to the Branch Selector Box (BSB) shall be hard copper.
	N. All piping from the Branch Selector Box to the Fan Coil unit shall be hard copper or refrigerant tubing with manual isolation valve at Branch Selector Box Connection.
	O. Label each refrigerant piping circuit on Branch Selector Box with Fan Coil Unit number it serves.

	3.6 INSTALLATION OF SYSTEM CONDENSATE DRAIN PIPING
	A. General Requirements for Drain Piping and Tubing:
	B. Gravity Drains:
	C. Pumped Drains:

	3.7 INSTALLATION OF REFRIGERANT PIPING
	A. Refrigerant Tubing Kits:
	B. Install refrigerant piping according to ASHRAE 15 and governing codes.
	C. Select system components with pressure rating equal to or greater than system operating pressure.
	D. Install piping as short and direct as possible, with a minimum number of joints and fittings.
	E. Arrange piping to allow inspection and service of equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels as specified in Section 083113 "Access Doors and Frames" if valves or equipment requiring maintenance is concealed behind finished surfaces.
	F. Install refrigerant piping and tubing in protective conduit where installed belowground.
	G. Install refrigerant piping and tubing in rigid or flexible conduit in locations where exposed to mechanical damage.
	H. Unless otherwise required by VRF HVAC system manufacturer, slope refrigerant piping and tubing as follows:
	I. When brazing, remove or protect components that could be damaged by heat.
	J. Before installation, clean piping, tubing, and fittings to cleanliness level required by VRF HVAC system manufacturer.
	K. Joint Construction:

	3.8 INSTALLATION OF METAL HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230548 "Vibration and Seismic Controls for HVAC" for seismic restraints.
	B. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Comply with MFMA-103 for metal framing system selections and applications that are not specified.
	E. Fastener System Installation:
	F. Pipe Stand Installation:
	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. Install building attachments within concrete slabs or attach to structural steel.
	K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	M. Piping and Tubing Insulation:
	N. Horizontal-Piping Hangers and Supports: Install the following types:
	O. Horizontal Piping Hanger Spacing and Rod Size: Install hangers for drawn-temper copper piping with the following maximum horizontal spacing and minimum rod sizes:
	P. Plastic Pipe Hanger and Support Spacing:
	Q. Vertical-Piping Clamps: Install the following types:
	R. Support vertical runs at roof, at each floor, and at midpoint intervals between floors, not to exceed 5 feet (1.5 m)
	S. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified.
	T. Use hangers, supports, and attachments with galvanized coatings unless otherwise indicated.
	U. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	V. Trim excess length of continuous-thread hanger and support rods to 1 inch (25 mm)
	W. Hanger-Rod Attachments: Install the following types:
	X. Building Attachments: Install the following types:

	3.9 INSTALLATION OF PIPING AND TUBING INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. Installation to maintain a continuous vapor barrier.
	B. Insulation Installation on Pipe Fittings and Elbows:
	C. Insulation Installation on Valves and Pipe Specialties:
	D. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer's recommended adhesive.
	E. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 inches (300 mm) o.c. and at end joints.

	3.10 INSTALLATION OF DUCT, ACCESSORIES, AND AIR OUTLETS
	A. Where installing ductwork adjacent to equipment, allow space for service and maintenance.
	B. Comply with requirements for metal ducts specified in Section 233113 "Metal Ducts."
	C. Comply with requirements for nonmetal ducts specified in Section 233116 "Nonmetal Ducts."
	D. Comply with requirements for air duct accessories specified in Section 233300 "Air Duct Accessories."
	E. Comply with requirements for flexible ducts specified in Section 233346 "Flexible Ducts."
	F. Comply with requirements for air diffusers specified in Section 233713.13 "Air Diffusers."
	G. Comply with requirements for registers and grilles specified in Section 233713.23 "Registers and Grilles."

	3.11 ELECTRICAL INSTALLATION
	A. Comply with requirements indicated on Drawings and in applicable Division 26 Sections.
	B. To extent electrical power is required for system equipment, components, and controls, and is not indicated on Drawings and addressed in the Specifications, the design for such electrical power shall be delegated to VRF HVAC system provider.
	C. Connect field electrical power source to each separate electrical device requiring field electrical power. Coordinate termination point and connection type with Installer.
	D. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.
	E. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding connections.
	F. Install nameplate or acrylic label with self-adhesive back for each electrical connection indicating electrical equipment designation and circuit number feeding connection.
	G. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for raceway selection and installation requirements for boxes, conduits, and wireways as supplemented or revised in this Section.
	H. Comply with TIA-569-D for pull-box sizing and length of conduit and number of bends between pull points.
	I. Install manufactured conduit sweeps and long-radius elbows if possible.
	J. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.

	3.12 SOFTWARE
	A. Cybersecurity:

	3.13 INSTALLATION OF SYSTEM CONTROL CABLE
	A. Comply with NECA 1.
	B. Installation Method:
	C. General Requirements for Cabling:
	D. Balanced Twisted-Pair Cable Installation:
	E. Open-Cable Installation:
	F. Separation from EMI Sources: Comply with BICSI TDMM and TIA-569-D recommendations for separating unshielded cable from potential EMI sources including electrical power wiring and equipment.

	3.14 FIRESTOPPING
	A. Comply with requirements in Section 078413 "Penetration Firestopping."
	B. Comply with TIA-569-D, Annex A, "Firestopping."
	C. Comply with BICSI TDMM, "Firestopping" Chapter.

	3.15 GROUNDING INSTALLATION
	A. For data communication wiring, comply with TIA-607-B and with BICSI TDMM, "Bonding and Grounding (Earthing)" Chapter.
	B. For low-voltage control cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."

	3.16 IDENTIFICATION
	A. Identify system equipment, piping, tubing, and valves. Comply with requirements for identification specified in Section 230553 "Identification for HVAC Piping and Equipment."
	B. Identify system electrical and controls components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.17 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage VRF HVAC system manufacturer's service representative to advise and assist installers; witness testing; and observe and inspect components, assemblies, and equipment installations, including controls and connections.
	B. Perform the following tests and inspections with the assistance of manufacturer's service representative:
	C. Refrigerant Tubing Positive Pressure Testing:
	D. Refrigerant Tubing Evacuation Testing:
	E. System Refrigerant Charge:
	F. Products will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.18 STARTUP SERVICE
	A. Engage a VRF HVAC system manufacturer's service representative to perform system(s) startup service.
	B. Startup checks shall include, but not be limited to, the following:
	C. Installer shall accompany manufacturer's service representative during startup service and provide manufacturer's service representative with requested documentation and technical support during startup service.
	D. System Operation Report:
	E. Witness:

	3.19 ADJUSTING
	A. Adjust equipment and components to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust initial temperature and humidity set points. Adjust initial airflow settings and discharge airflow patterns.
	C. Set field-adjustable switches and circuit-breaker trip ranges according to VRF HVAC system manufacturer's written instructions, and as indicated.
	D. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

	3.20 PROTECTION
	A. Protect products from moisture and water damage. Remove and replace products that are wet, moisture damaged, or mold damaged.
	B. Protect equipment from physical damage. Replace equipment with physical damage that cannot be repaired to new condition. Observable surface imperfections shall be grounds for removal and replacement.
	C. Protect equipment from electrical damage. Replace equipment suffering electrical damage.
	D. Cover and seal openings of equipment to keep inside of equipment clean. Do not remove covers until finish work is complete.

	3.21 MAINTENANCE SERVICE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by skilled employees of system Installer who are manufacturer's authorized service representative. Include four service visits for preventive maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper equipment and system operation. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

	3.22 SOFTWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.
	B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and new or revised licenses for using software.

	3.23 DEMONSTRATION
	A. Engage a VRF HVAC system manufacturer's factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain entire system.
	B. Instructor:
	C. Schedule and Duration:
	D. Location: Owner shall provide a suitable on-site location to host classroom training.
	E. Training Attendees: Assume five (5) people.
	F. Training Attendance: For record purposes, document training attendees at the start of each new training session. Record attendee's name, signature, phone number, and e-mail address.
	G. Training Format: Individual training modules shall include classroom training followed by hands-on field demonstration and training.
	H. Training Materials: Provide training materials in electronic format to each attendee.
	I. Acceptance: Obtain Architect written acceptance that training is complete and requirements indicated have been satisfied.



	260000-General Electrical Requirements-23071
	260500-Common Work Results for Electrical-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For sleeve seals.

	1.5 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Firestopping.".


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel.

	2.2 SLEEVE SEALS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.

	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with other items in the vicinity.
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Cut sleeves to length for mounting flush with both surfaces of walls.
	F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.
	G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Sealants.".
	J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section "Firestopping."
	K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make watertight seal.

	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Firestopping."


	END OF SECTION

	260505-Electrical Demolition for Remodeling-23071
	PART 1 - GENERAL
	1.1 SCOPE

	PART 2 - PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Materials and equipment for patching and extending work: As specified in individual sections.
	2.2 FIELD SERVICES AND SURVEYS
	A. The Contractor shall examine the site, determine all conditions and circumstances and gather all data and information required for the work.
	B. The Contractor shall survey all new and existing wiring, circuitry, cabling, equipment and devices.  Data gathering shall include, but not be limited to, equipment nameplate information, ratings, voltage, wiring configurations, conductor lengths, conductor routing, conductor sizes, equipment connections, and other information as required to maintain existing systems.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Demolition Drawings are based on casual field observation and existing record documents.  Report discrepancies to the Engineer before disturbing existing installation.
	B. Beginning of demolition means installer accepts existing conditions.

	3.2 PREPARATION
	A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.
	B. Coordinate utility service outages with the Owner. Also, coordinate utility service outages with Utility Company.

	3.3 CONNECTIONS AND ALTERATIONS TO EXISTING SYSTEMS
	A. Keep all existing electrical systems in operation during the progress of the work.  Provide temporary electrical con�nections to systems of equipment, etc., where necessary to maintain continuous operation until the new systems and equipment are ready for operation.
	B. When existing electrical work is removed, remove all conduit, ducts, supports, etc. to a point below the finished floors or behind finished walls and cap.  Such points shall be far enough behind finished surfaces to allow for the installation of the normal thickness of finished material.
	C. When the work specified hereunder connects to any existing equipment, conduit, wiring, etc., perform all necessary altera�tions, cuttings, fittings, etc., of the existing work as may be necessary or required to make satisfactory connections between the new and existing work and leave the complete work in a finished and workmanlike condition.
	D. When the work specified under other divisions necessitates relocation of existing equipment, conduits, wiring, etc., perform all work and make all necessary changes to existing work as may be required to leave the completed work in a finished and workmanlike condition.
	E. Contractor shall be responsible for removing and replacing existing ceiling tile within the lay-in ceiling areas as required.  Contractor shall provide all necessary cutting and fitting of bushed holes for cable passage through tiles.  Any tiles damaged during the Contract shall be replaced with like kind at no cost to the Owner.
	F. Provide temporary wiring and connections to maintain existing systems in service during construction.  When work must be performed on energized equipment or circuits, use personnel experienced in such operations.  In particular, all security and life safety systems must be maintained in operation at all times as required by the Owner.  This includes security, safety lighting, and fire alarm.
	G. Existing Electrical Service:  Maintain existing system in service.  Disable system only to make switchovers and connections. Obtain written permission from Owner at least 15 days before partially or completely disabling system.  Minimize outage duration. Make temporary connections to maintain service in areas adjacent to work area.  The Contractor shall be responsible for maintaining electrical service to all areas of the building during construction.  The Contractor shall provide temporary power and lighting for areas of the building that are under construction and shall maintain power for all systems in areas of he building not under construction.  The contractor shall be responsible for the relocation of all electrical equipment and its associated wiring as required by construction phasing.
	H. Emergency Power:  The Contractor shall provide temporary emergency lighting along paths of egress in completed areas through use of the existing emergency power system or temporary battery pack fixtures as required by NFPA and the local authority having jurisdiction.  Outages required for relocation and/or extension of the existing electrical systems shall be kept to a minimum duration, performed while building is not occupied and scheduled in advance with the Owner.  The Contractor shall fully examine the existing systems, determine all existing conditions and circumstances under which the work shall be performed and make all allowances for same.  No additional cost to the Owner shall be permitted for the Contractors’ failure to do so.
	I. The Contractor shall trace all circuits and controls to be disconnected to ensure that vital services to other areas are not interrupted.

	3.4 PROTECTION
	A. Provide protection for all existing and new cabling.  Provide inner duct, conduit or other suitable means of protection to prevent damage to cables located in renovated areas.
	B. Damage to wiring, cabling or equipment shall be repaired by skilled mechanics for the trade involved at no additional contract amount.
	C. Fixtures, materials and equipment shall be protected at all times.  The Contractor shall make good any damage caused either directly or indirectly by his workmen.  Conduit openings shall e closed with caps or plugs during installation.  Fixtures and equipment shall be tightly covered and protected against dirt, water and chemical or other injury.  At the completion of all work, the fixtures, materials and equipment shall be thoroughly cleaned and turned over in a condition satisfactory to the Owner.
	D. Damage:  Where wiring, raceways, lighting fixtures, devices or equipment to remain is inadvertently damaged or disturbed, cut out and remove damaged section and provide new of equal or capacity or quality.
	3.5 ELECTRICAL DEMOLITION
	A. Remove from the premises and dispose of all existing wiring, conduit, material, fixtures, devices, equipment, etc., not required for re-use or re�installation.
	B. Deliver on the premises where directed existing material and equipment which is removed and is desired by the Owner or is indicated to remain the property of the Owner.
	C. All other equipment and materials which are removed shall become the property of the Contractor and shall be removed by him from the premises.
	D. Where electrical equipment is removed, also remove all wiring back to source panelboard or switch or to last remaining device on the same circuit.  All conduit, hangers, supports, etc., shall also be removed unless otherwise noted.  Such conduit may remain to be reused for new work provided said conduit is of the proper size and type as that specified and, in a condition, acceptable to Engineer and Owner.
	E. Any conduit abandoned in concrete slabs, walls, or other inaccessible locations shall be left empty except for a nylon pull wire.  Ends shall be capped with push plugs for future use.

	3.6 EXISTING CONDUIT WORK
	A. Remove all abandoned raceway, including abandoned raceway above accessible ceiling finishes.  Cut raceway flush with walls and floors, and patch surfaces.  Remove conduit back to point of penetration/exposure.
	B. Remove concealed abandoned raceway to its source.
	C. Abandoned Work:  buried electrical work abandoned in place, shall be cut out approximately 2 inches beyond the face of adjacent construction, capped and the adjacent surface patched to match the existing finish.
	D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if raceway servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are not removed.
	E. Remove all abandoned wiring from exiting conduits and ductbanks.
	F. Contractor shall provide all cutting and patching required to connect to and extend existing conduits, wiring, circuits, etc.

	3.7 CLEANING AND REPAIR
	A. Clean and repair existing equipment and materials that remain or are to be reused.
	B. Panelboards:  Provide typed circuit directory showing revised circuiting arrangement.
	C. Provide new labels on all existing electrical equipment being re-used.
	END OF SECTION



	260519-Low-Voltage Electrical Power Conductors and Cables-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. RoHS: Restriction of Hazardous Substances.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: Indicate type, use, location and termination locations.

	1.5 QUALITY ASSURANCE
	A. Electrical devices, accessories and components; are certified by a testing agency approved by the local authority having jurisdiction, and are listed and labeled per NFPA 70 Article 100.
	B. Installation shall comply with applicable nation, state and local electrical codes and NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products: Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to the following:

	2.2 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Standards:
	C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	D. Conductor Insulation:

	2.3 METAL-CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Standards:
	C. Circuits:
	D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	E. Ground Conductor: Insulated.
	F. Conductor Insulation:
	G. Armor: Steel; interlocked.
	H. Jacket: PVC applied over armor.

	2.4 METAL-CLAD CABLE, TYPE MC, MC LUMINARY CABLE
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Standards:
	C. Circuits:
	D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	E. Ground Conductor: Insulated.
	F. Conductor Insulation:
	G. Armor: Steel; interlocked.
	H. Jacket: PVC applied over armor.

	2.5 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to the following:
	C. Connectors:
	D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
	E. Wire Connectors:


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.
	B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-2, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type MC Cabling (20-foot maximum length).
	F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-2, single conductors in raceway.
	G. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	H. Type MC Luminary Cable may be used in short lengths (20-foot maximum) for final connections to lighting fixtures and may be used between light fixtures for 0-10V control.
	I. Class I Control Circuits: Type THHN-THWN, in raceway.
	J. Class II Control Circuits: Type THHN-THWN, in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values. Lubricant shall be water based, no Yellow 77.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	G. Branch circuits of 120V, wire size shall be as follows:
	H. All circuits for exterior electric work shall be No. 10 (minimum) and contain and extra No. 10 copper ground conductors. All exterior wiring shall be installed in conduit as specified above, unless otherwise noted as larger on the Drawings.

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material.
	C. Splices shall be done in junction boxes and/or outlet boxes only.
	D. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."


	END OF SECTION

	260526-Grounding & Bonding for Electrical Systems-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency and testing agency's field supervisor.
	C. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:

	2.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 8 AWG and larger, unless otherwise indicated.
	B. Conductor Terminations and Connections:

	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits of the same type as the circuit conductors.  Install in same conduit with circuit conductors.

	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	C. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.



	260529-Hangers & Supports for Electrical Systems-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 SUBMITTALS
	A. Product Data:  For the following:

	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 and Division 23.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables supported.  Body shall be malleable iron.
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:

	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.
	C. Submit structural calculations for load and strength of each component and detailing of each assembly.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shall be weight of supported components plus 200 lb (90 kg).
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.


	END OF SECTION

	260533-Raceways & Boxes For Electrical Systems-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. FMC:  Flexible metal conduit.
	D. LFMC:  Liquidtight flexible metal conduit.
	E. LFNC:  Liquidtight flexible nonmetallic conduit.
	F. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit or IMC.
	E. EMT:  ANSI C80.3.
	F. FMC:  Zinc-coated steel.
	G. LFMC:  Flexible steel conduit with PVC jacket.
	H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	I. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	C. LFNC:  UL 1660.
	D. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material.
	E. Fittings for LFNC:  UL 514B.

	2.3 METAL WIREWAYS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers: Hinged type.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 SURFACE RACEWAYS
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard enamel finish in color white.

	2.5 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.
	G. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	H. Cabinets:


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	B. Comply with the following indoor applications, unless otherwise indicated:
	C. Minimum Raceway Size: 3/4-inch (21-mm) trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Section 260529, "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end of pull wire.
	K. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway sealing fittings at the following points:
	L. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located where environmental temperature change may exceed 30 deg F (17 deg C), and that has straight-run length that exceeds 25 feet (7.6 m).
	M. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	N. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.

	3.3 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Firestopping."

	3.4 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.


	END OF SECTION

	260544-sleeves and sleeve seals for electrical raceways and cabling-23071
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:

	2.2 SLEEVE-SEAL SYSTEMS
	A. Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.

	2.3 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make watertight seal.

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553-Identification for Electrical Systems-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and ANSI C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.145.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project.
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Color for Printed Legend:
	C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm) wide; compounded for outdoor use.

	2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide.
	B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	C. Aluminum Wraparound Marker Labels:  Cut from 0.014-inch- (0.35-mm-) thick aluminum sheet, with stamped, embossed, or scribed legend, and fitted with tabs and matching slots for permanently securing around wire or cable jacket or around groups of conductors.
	D. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped legend, punched for use with self-locking nylon tie fastener.
	E. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet and polyester or nylon tie for attachment to conductor or cable.

	2.3 EQUIPMENT IDENTIFICATION LABELS
	A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).

	2.4 CABLE TIES
	A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.

	2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Paint materials and application requirements are specified in Division 09 painting Sections.
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A:  Identify with orange self-adhesive vinyl tape applied in bands.
	B. Accessible Raceways and Cables of Auxiliary Systems:  Identify the following systems with color-coded, self-adhesive vinyl tape applied in bands:
	C. Power-Circuit Conductor Identification:  For primary and secondary conductors No. 1/0 AWG and larger in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.  Identify source and circuit number of each set of conductors.  For single conductor cables, identify phase in addition to the above.
	D. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch circuits in same junction or pull box, use aluminum wraparound marker labels.  Identify each ungrounded conductor according to source and circuit number.
	E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source and circuit number.
	F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, signal, sound, intercommunications, voice, and data connections.
	G. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, central or master units, control panels, control stations, terminal cabinets, and racks of each system.  Systems include power, lighting, control, communication, signal, monitoring, and alarm systems unless equipment is provided with its own identification.

	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location and substrate.
	F. System Identification Color Banding for Raceways and Cables:  Each color band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in congested areas.
	G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	H. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	I. Painted Identification:  Prepare surface and apply paint according to Division 09 painting Sections.


	END OF SECTION

	262726-Wiring Devices-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. EMI: Electromagnetic interference.
	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	D. RFI: Radio-frequency interference.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with NFPA 70.
	C. RoHS compliant.
	D. Comply with NEMA WD 1.
	E. Devices for Owner-Furnished Equipment:
	F. Finish Color:
	G. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 MANUFACTURERS:
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Pass & Seymour/Legrand (Pass & Seymour); or a comparable product by one of the following:

	2.3 RECEPTACLES, 125 V, 20 A
	A. Duplex Receptacles, 125 V, 20 A; comply with UL 498, NEMA WD 1 and NEMA WD 6 configurations:

	2.4 TWIST-LOCKING RECEPTACLES
	A. Twist-Lock, Single Receptacles, 125 V, 20 A:

	2.5 PENDANT CORD-CONNECTOR DEVICES
	A. Description: Matching, locking-type plug and receptacle body connector, heavy-duty grade.
	B. Configuration: NEMA WD 6, Configurations L5-20P and L5-20R.
	C. Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable grip.
	D. External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-steel wire strand, matched to cable diameter, and with attachment provision designed for corresponding connector.
	E. Standards: Comply with FS W-C-596.

	2.6 CORD AND PLUG SETS
	A. Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	B. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.
	C. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for connection.

	2.7 TOGGLE SWITCHES, 120/277 V, 20 A
	A. Switches, 120/277V, 20A; comply with UL 20 and NEMA WD 1:

	2.8 DIMMERS
	A. Wall-Box Dimmers:
	B. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible frequency and EMI/RFI suppression filters.
	C. Control: Continuously adjustable slider toggle switch; with single-pole or three-way switching. Comply with UL 1472.
	D. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; 1200va rated, 0-10v dimming, rocker switch with slide dimmer, designed for LED power supplies, 3-way compatible, capable of consistent dimming with low end not greater than 10 percent of full brightness, flicker free.  Leviton IP710-LF series or approved equals.

	2.9 WALL PLATES
	A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
	B. Single and combination types shall match corresponding wiring devices.
	C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, thermoplastic with lockable cover.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Device Installation:
	E. Receptacle Orientation:
	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Dimmers:
	H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.
	C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to allow easy identification using a self-adhesive label.

	3.4 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Perform the following tests and inspections:
	D. Tests for Receptacles:
	E. Wiring device will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	262813-Fuses-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material, dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include the following for each fuse type indicated:
	B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA FU 1 for cartridge fuses.
	D. Comply with NFPA 70.

	1.5 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.6 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.

	2.3 SPARE-FUSE CABINET
	A. Characteristics:  Wall-mounted steel unit with full-length, recessed piano-hinged door and key-coded cam lock and pull.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FUSE APPLICATIONS
	A. Cartridge Fuses:

	3.3 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.
	B. Install spare-fuse cabinet(s).

	3.4 IDENTIFICATION
	A. Install labels complying with requirements for identification specified in Section 260553, "Identification for Electrical Systems" and indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block, socket, and holder.


	END OF SECTION

	262816-Enclosed Switches and Circuit Breakers-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. NC: Normally closed.
	B. NO: Normally open.
	C. SPDT: Single pole, double throw.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.
	B. Shop Drawings: For enclosed switches and circuit breakers.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	C. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:

	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

	2.2 GENERAL REQUIREMENTS
	A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single manufacturer.
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	D. Comply with NFPA 70.

	2.3 MANUFACTURERS:
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Square D; by Schneider Electric or comparable product by one of the following:

	2.4 FUSIBLE SWITCHES
	A. Type HD, Heavy Duty:
	B. Accessories (Required per device):
	C. Optional Accessories (As specified on Drawings):

	2.5 NONFUSIBLE SWITCHES
	A. Type HD, Heavy Duty:
	B. Accessories (Required per device):
	C. Optional Accessories (As specified on Drawings):

	2.6 MOLDED-CASE CIRCUIT BREAKERS
	A. Circuit breakers shall be constructed using glass-reinforced insulating material. Current carrying components shall be completely isolated from the handle and the accessory mounting area.
	B. Circuit breakers shall have a toggle operating mechanism with common tripping of all poles, which provides quick-make, quick-break contact action. The circuit-breaker handle shall be over center, be trip free, and reside in a tripped position between on and off to provide local trip indication. Circuit-breaker escutcheon shall be clearly marked on and off in addition to providing international I/O markings. Equip circuit breaker with a push-to-trip button, located on the face of the circuit breaker to mechanically operate the circuit-breaker tripping mechanism for maintenance and testing purposes.
	C. MCCBs shall be equipped with a device for locking in the isolated position.
	D. Lugs shall be suitable for 140 deg F (60 deg C) rated wire on 100-A circuit breakers and below. 167 deg F (75 deg C) rated wire, sized according to the 167 deg F (75 deg C) temperature rating in NFPA 70.
	E. Standard: Comply with UL 489 with interrupting capacity to comply with available fault currents.
	F. Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	G. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following field-adjustable settings for circuit breaker frame sizes 400A and larger:
	H. Ground-Fault Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	I. Ground-Fault Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault protection (30-mA trip).
	J. Features and Accessories:

	2.7 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1).
	C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both endwalls.
	D. Operating Mechanism: The circuit-breaker operating handle shall be externally operable with the operating mechanism being an integral part of the box, not the cover. The cover interlock mechanism shall have an externally operated override. The override shall not permanently disable the interlock mechanism, which shall return to the locked position once the override is released. The tool used to override the cover interlock mechanism shall not be required to enter the enclosure in order to override the interlock.
	E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual cover interlock mechanism to prevent unintentional opening of the enclosure cover when the circuit breaker is ON and to prevent turning the circuit breaker ON when the enclosure cover is open.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS
	A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the following environmental ratings.

	3.3 INSTALLATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NFPA 70 and NECA 1.

	3.4 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections.

	3.6 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in approved Coordination Study Shop Drawing.


	END OF SECTION

	262913-Enclosed Controllers-23071
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes ac, enclosed controllers rated 600 V and less, of the following types:

	1.3 SUBMITTALS
	A. Product Data:  For each type of enclosed controller.  Include dimensions and manufacturer's technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Shop Drawings:  For each enclosed controller.
	C. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout, required working clearances, and required area above and around enclosed controllers where pipe and ducts are prohibited.  Show enclosed controller layout and relationships between electrical components and adjacent structural and mechanical elements.  Show support locations, type of support, and weight on each support.  Indicate field measurements.
	D. Qualification Data:  For manufacturer and testing agency.
	E. Field quality-control test reports.
	F. Operation and Maintenance Data:  For enclosed controllers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	G. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors have been installed and arrange to demonstrate that dip switch settings for motor running overload protection suit actual motor to be protected.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within 100 miles (160 km) of Project site, a service center capable of providing training, parts, and emergency maintenance and repairs.
	B. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
	C. Source Limitations:  Obtain enclosed controllers of a single type through one source from a single manufacturer.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	E. Comply with NFPA 70.
	F. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed controllers, minimum clearances between enclosed controllers, and for adjacent surfaces and other items.  Comply with indicated maximum dimensions and clearances.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.
	B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, dirt, dust, corrosive substances, and physical damage.  Remove loose packing and flammable materials from inside controllers; install electric heating of sufficient wattage to prevent condensation.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service according to requirements indicated:

	1.7 COORDINATION
	A. Coordinate layout and installation of enclosed controllers with other construction including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."
	C. Coordinate features of enclosed controllers and accessory devices with pilot devices and control circuits to which they connect.
	D. Coordinate features, accessories, and functions of each enclosed controller with ratings and characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and load.

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 ACROSS-THE-LINE ENCLOSED CONTROLLERS
	A. Manual Controller:  NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break" toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED."
	B. Magnetic Controller:  NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless otherwise indicated.
	C. Combination Magnetic Controller:  Factory-assembled combination controller and disconnect switch or circuit breaker, or noted on the Drawings..

	2.3 REDUCED-VOLTAGE ENCLOSED CONTROLLERS
	A. Autotransformer Reduced-Voltage Controller:  NEMA ICS 2, closed transition.

	2.4 MULTISPEED ENCLOSED CONTROLLERS
	A. Multispeed Enclosed Controller:  Match controller to motor type, application, and number of speeds; include the following accessories:

	2.5 ENCLOSURES
	A. Description:  Flush- or surface-mounting cabinets as indicated.  NEMA 250, Type 1, unless otherwise indicated to comply with environmental conditions at installed location.

	2.6 ACCESSORIES
	A. Devices shall be factory installed in controller enclosure, unless otherwise indicated.
	B. Push-to-test Red “Power Available” and Green “Running” non-incandescent pilot lights and Hand-Off-Automatic selector switches, NEMA ICS2, heavy-duty type.
	C. Control Relays:  Two (2) NO/NC auxiliary contacts and adjustable time-delay relays, as required by automation and control sequences.
	D. Phase-Failure and Undervoltage Relays:  Solid-state sensing circuit with isolated output contacts for hard-wired connection.  Provide adjustable undervoltage setting.

	2.7 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested enclosed controllers before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and surfaces to receive enclosed controllers for compliance with requirements, installation tolerances, and other conditions affecting performance.

	3.2 APPLICATIONS
	A. Select features of each enclosed controller to coordinate with ratings and characteristics of supply circuit and motor; required control sequence; duty cycle of motor, controller, and load; and configuration of pilot device and control circuit affecting controller functions.
	B. Select horsepower rating of controllers to suit motor controlled.

	3.3 INSTALLATION
	A. For control equipment at walls, bolt units to wall or mount on lightweight structural-steel channels bolted to wall.  For controllers not at walls, provide freestanding racks complying with Section 260529, "Hangers and Supports for Electrical Systems."
	B. Install freestanding equipment on concrete bases.
	C. Enclosed Controller Fuses:  Install fuses in each fusible switch.  Comply with requirements in Section 262813, "Fuses."
	D. Install Power Factor Correction Capacitors furnished under Division 23 with disconnects, overcurrent protection, wire, conduit and ground for capacitor enclosure, all in accordance with the recommendations of the capacitor manufacturer and the National Electric Code.

	3.4 IDENTIFICATION
	A. Identify enclosed controller, components, and control wiring according to Section 260553, "Identification for Electrical Systems."

	3.5 CONTROL WIRING INSTALLATION
	A. Install wiring between enclosed controllers according to Section 260519, "Low-Voltage Electrical Power Conductors and Cables."
	B. Bundle, train, and support wiring in enclosures.
	C. Connect hand-off-automatic switch and other automatic-control devices where applicable.

	3.6 CONNECTIONS
	A. Conduit installation requirements are specified in other Division 26 Section, 260533.  Drawings indicate general arrangement of conduit, fittings, and specialties.
	B. Ground equipment according to Section 260526, "Grounding and Bonding for Electrical Systems."

	3.7 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to perform the following:
	C. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:
	D. Perform the following field tests and inspections and prepare test reports:

	3.8 ADJUSTING
	A. Set field-adjustable switches and circuit-breaker trip ranges.

	3.9 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.  Refer to Division 01 Section "Demonstration and Training."


	END OF SECTION
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