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Department of Army Facilities Standardization Program

1. The DA Facilities Standardization Program. The point of contact is Jeffery T. Hooghouse, AlA; CEMP-
ET.

Voice: (703) 428-7246

E-mail: Jeffery. T.Hooghouse@HQO02.USACE.army.mil

2. Library of Standard Design Website: http://cadlib.wes.army.mil/html/cos/cfusion/MainPage.htm.

3. Standard Design Packages.
3.1. Unaccompanied Enlisted Personnel Housing (includes the Soldier Community Building).
3.2. Brigade and Battalion Headquarters.
3.3. Company Operations Facilities.

3.4. Enlisted Personnel Dining Facilities.
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Comprehensive Interior Desigh Requirements

1. The Comprehensive Interior Design (CID) Package. This proposal requires the completion of a CID
Package. The CID package is the design of the total interior environment. It requires a Building Interior
Design (BID) and Furnishings Interior Design (FID). The two categories of interior design cover different
aspects of the interior environment and are funded through different sources.

1.1. Building Interior Design. BID is the design of related interior finishes such as walls, ceilings, floor
coverings, and built-in casework. It involves the selection and sampling of all applied finishes for the
building’s interior features. With the exception of furniture systems, which are funded with operations
and maintenance (O&M) or non-appropriated funding (NAF), Building Interior Design is funded with
military construction funds (MILCON) appropriated by Congress. This proposal is funded by MILCON
appropriations.

1.1.1. Building Interior Design will include interior floor plans, finish schedules, and interior color
samples. If necessary, it should include interior elevations showing finish placement. The products and
materials specified are procured and installed by the contractor.

1.2. Furnishings Interior Design (FID). FID is the design of interior furnishings and the finishes related to
them. FID designs are typically funded by the installation with operations and maintenance (O&M)
funds.

1.2.1 Furnishings Interior Design (FID) involves the selection and sampling of the furnishings
components of the interior environment. This may include furniture systems, freestanding furniture,
artwork, beds, desks, chairs, dining tables, and accessories including artwork. The FID will include
furniture placement plans, information on all freestanding furnishings and accessories, furniture cost
estimates, and order data sheets. These products and materials coordination with the Government to
procure these items in order for them to be in place before the building is occupied. The products and
materials specified are procured by the Government and installed by the contractor.

2. Presentation Formats.

2.1. Binders. Building Interior Design and Furnishings Interior Design information and samples are to be
submitted in 8-1/2” x 11” format in three-inch or four-inch D-ring binders. Fold out items should have a
maximum spread of 25-12 inches. Each binder should be labeled on the outside spine and front cover
with the following information:

- Building Interior Design or Furnishings Interior Design.
- Project Title and Number.

- Location.

- Date.

- Volume Number (example: Volume 1 of 3).

2.2. Color Boards. Color boards should be sturdy enough to support all samples. Large samples, such
as ceiling tiles or carpet samples can be provided separately from the color board in a loose sleeve that
can be moved from one scheme to another. Use page protectors that are strong enough to keep pages
from tearing out. Anchor large or heavy samples with mechanical fasteners, velcro, or double-faced
foam tape. Do no use rubber cement or glue. Samples which can not be adequately fastened should be
labeled so they can be identified independently.

2.2.3. Material and finish samples should indicate true pattern, color and texture. Label all finish
samples with material codes used in the project submittal. Photographs or colored photocopies of
materials or fabrics are not preferred. Carpet samples should be large enough to show a complete
pattern or design. If the specified carpet has a large pattern, provide a color photograph showing the
overall pattern in addition to the carpet sample. Color photocopies of artwork and plants are acceptable.
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3. Drawing Information Requirements

3.1. Composite Floor Plan. The floor plan should show all panels, components and free-standing
furniture in relationship to the building and the building systems. This includes information on locations of
light switches, fire pull boxes, mechanical devices, and other wall mounted items. The composite floor
plan should be a full size contract drawing showing furnishing item numbers (where applicable), and
gross and net areas of each floor.

3.2. Workstation Panel Plan. The panel plan should include a panel symbol legend, panel placements,
critical dimensions, of aisles widths, and critical dimensions tying the panels to the building’s structural,
electrical and mechanical systems. Panels must not block access to mechanical, electrical or fire
controls. Each panel should be coded with the following system:

PANEL WIDTH HEIGHT
N (non-powered) or centimeters centimeters
P (powered)

For example, a non-powered panel 610 mm (2 feet wide) and 1727 mm (five feet eight inches high)
would be noted on the plan as “N 61 172.7".

3.3. Workstation Electrical, Voice, & Data Plans. The electrical, voice and data plans should show any
panel placements, all receptacles used in each workstation, height and location of all light switches and
mechanical control devices, and a symbol legend. The workstation design must be coordinated with the
building’s communication and mechanical engineering drawings.

3.4. Furniture Systems. In the color guide specifications on furniture systems, indicate the fabric width,
fiber content, and construction method for the workstations. The vendor should be indicated on the
drawings and in the color guide specifications.

3.5. Workstation Types and Number Codes. The workstations should be classified into groups of like
configuration and features. Each group or type should be given a single letter code (A, B, etc.). For
example, all similar reception stations might be type A and all similar offices might be type B. Each
workstation should also be given a uniqgue number code similar to a room number but separate from the
building room numbering system. Every workstation should be identified on every plan with the
composite code composed of the letter identifying the type and the workstation number code. For
example, “A110” would indicate that workstation number 110 is a type A station.

3.6. Workstation Isometric/Elevation and Inventory Drawings. These drawings should show an elevation
or isomeric of each type of workstation with a related inventory list of all the panels and components
used, and the method of attachment. The inventory list should describe components generically rather
than using specific part numbers.

3.7. Workstation Finishes. It is suggested that three fabric finishes be used for furniture systems: one
color for panels and one for tackboards and flipper doors. A third color will be used to unify workstations
used by the same organizational group.

3.8. Workstation Components. An ergonomically designed chair should be included in the workstation.
The following items are some of the typical workstation components and options that must be selected
and specified.

3.8.1. Panels.
Acoustical/non-acounstical Powered/non-powered

3.8.2. Components.
Work Surfaces Drawers
Shelves (with/without doors) Files (lateral, panel hung/bins)
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Task Lights/Special purpose Counter tops
Drafting surface Freestanding Components

3.8.3. Accessories.

Tackboards Locks

Shelf dividers Reader stands

Paper flow devices Market/chalk boards
Computer turntable Printer stand

Coat rack Wire guides

Keyboard trays Mouse pads

Wrist rest/Foot rest Disc storage

3.8.4. Signs.

Organizational signs Workstation name signs

3.9. Health, Safety, Accessibility, and Environmental Quality. Designers must consider safety, health,
disabled access, and environmental standards. Many of these concerns are regulated by code
authorities and quantified by standardized testing. Designers should be aware of pertinent regulations
and should cite them in the submittals.

3.9.1. Health and Safety Criteria. Fire safety is one of the most important aspects in any design.
Designers must comply with all appropriate fire safety codes and provide for safe egress in the event of
fire. Code requirements on this issue are stringent, and there are several regulations relating to
flammability of interior materials and furnishings. See Section 2, Criteria References.

Designers should provide protection against injury and death from falls, chemical emissions, electronic
emissions, and microbial conditions. Indoor air quality should not be compromised.

3.9.2. Accessibility. All designs, including signage, must comply with the American Disabilities Act
(ADA) or the Uniform Federal Accessibility Standards, whichever is the most stringent. The only
exceptions to this requirement are facilities which limit their access to able bodied military personnel.
These facilities are described in Sections 13 through 19.

3.9.3. Environmental Quality. Designers must provide an environment that is comfortable, welcoming,
and conducive to work. Contributing factors include ergonomically correct furniture, appropriate efficient
lighting, and good acoustical control.

3.9.3.1. Furnishings and equipment should be comfortable, sturdy, and designed for anthropomorphic fit
and stability.

3.9.3.2. Lighting is an important tool in shaping the ambiance of the environment. Careful consideration
should be given to lighting in order to produce a comfortable environment that is easy to live and work in.
Reflectance should be minimized and task lighting should provide glare-free illumination of work
surfaces.

3.9.3.3. Provide adequate acoustical control to ensure a good working environment.

4. Building Interior Design Submittal Items. Some items that are usually included in the Building Interior
Design are listed below.

Carpet Resilient Floor Coverings
Ceramic Tiles and Stones Terrazzo

Paint Wallcoverings

Wood Stains Wall Base

Ceiling Tiles and Grid Plastic Laminates

Solid Surfacing Materials Built-in Casework
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Blinds and other Window Coverings Marker Boards and Bulletin Boards
Toilet Partitions Moveable Room Dividers

Cubicle Curtains Signage

Trim and Hardware Finishes Decorative Light Fixtures

5. Furnishings Interior Design Submittal Items. Some items that are usually included in the
comprehensive interior design are listed below.

ADP Tables/Printer Stands/Support Furnishings.  Artwork.

UEPH Bedroom Furniture UEPH Desks, Chairs, Lamps, & Accessories.
DFAC Dining Tables & Chairs DFAC Framed Pictures & Photographs
SCB Lounge Furniture SCB Recreation Furniture

5.1. Manufacturer's Summary List. The Manufacturer's Summary List is a list of all the manufacturers
whose products are used in the FID package. For each manufacturer, provide name, address, phone
number, fax number, and a point of contact.

5.2. Furniture Placement Plans. This is a plan of one room showing each furniture component in the
room. There will be one Furniture Placement Plan for each room in the Composite Floor Plan that
contains furniture. Furniture Placement Plans are drawn at 1:50 (1/4” = 1’-0") if possible, or at 1:100 (1/8”
= 1’-0”) if the room or area is very large. Each Furniture Placement Plan should include the following
information:

- The job name, location and date.

- The footprint of the room.

- The furnishings.

- The room name and number.

- A Furnishing Item Number for each furnishing item.
- Quantity of each product specified for the FID.

5.3. Furniture lllustration Sheets. Provide one Furniture lllustration Sheet for each item of furniture in
the FID. The Furniture lllustration Sheet should include the following information:

- The job name, location and date.
- A picture or line drawing of the product specified.
- The Furnishing Item Number which keys the product to the Composite Floor Plan and Furniture
Placement Plan.
- The options specified, if any.
- Specification data on the finishes and fabric.
- Samples of the finishes and fabric.
- A comprehensive list giving all occurrences of the item, sorted by room. For instance:
4 each Room 103 Commander
2each Room 104  Receptionist

Furniture lllustration Sheets should be arranged in numerical order by furnishing item number. The
furnishing item numbers should begin with 001.

5.4. Artwork Placement Plans. Artwork Placement Plan shows the spatial relationship between the
furniture and the artwork in a room. There will be one Artwork Placement Plan for each room in the
Composite Floor Plan that contains artwork. Assign a furnishing item number to each piece of artwork.
The Artwork Placement Plan will show the artwork but it will not show the furniture item number for
clarity. Artwork Placement Plans are drawn at 1:50 (1/4” = 1’-0") if possible, or at 1:100 (1/8” = 1’-0") if
the room or area is very large. Each Artwork Placement Plan should include the following information:

- The job name, location and date.
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- The room name and number.

- A plan of the room locating the artwork.

- An elevation of each wall containing artwork showing mounting height.
- A Furnishing Item Number for each artwork item.

- Quantity of each product specified for the FID.

5.4.1. The following functional areas do not require artwork: Unaccompanied Enlisted Personnel
Housing room modules,

5.5. Artwork lllustration Sheets. Provide one Artwork lllustration Sheet for each piece of art in the FID.
The Artwork lllustration Sheet should include the following information:

- The job name, number, location and date.

- The title of the artwork and the artist's name.

- A picture of the proposed artwork. Color photos are acceptable.
- The furnishing item number, which keys the product to the Composite Floor Plan and the Artwork
Placement Plan.

- Name and number of the room where artwork will be displayed.
- Quantity of each product specified for the FID.

- Name and number of the room where artwork will be displayed.
- Frame description and sample of mat colors.

- Mounting height and installation instructions.

- Specify security mounting if required.

5.6. Itemized Furniture Cost Estimate. The itemized cost estimate lists all furnishings and indicates
guantities, unit costs and totals. It is organized according to UNICOR and GSA/FSC Group, Part, and
Section of the FSC Schedules. The cost estimate should also include a 10% general contingency and
7% installation listed as separate line items. Estimated freight charges that are not included in the
furniture cost should be listed as a separate line item.

5.7. Order Data Sheets. The Order Data Sheets provide all information necessary to order the
furnishings specified in the FID. Only one item should be listed per data sheet. The sheets should be in
numerical order. The Order Data Sheet should include the following information:

- A Furnishing Item.

- The job name, location and date.

- FSC Group, Part, and Section.

- GSA contract No., Special Iltem No. (SIN), and contract expiration date.

- Maximum Order Limitation.

- Source and manufacturer’'s name, ordering address, telephone number and FAX number.
- Product name.

- Product model number or National Stock Number (NSN).

- Finish name and number.

- Fabric name and number.

- Dimensions.

- Weight.

- Description (construction information, fabric content, finish application, etc.).

- Justification. (Example: These guest chairs are coordinated to match the task seating at each
workstatlon The size of the guest chairs is critical because of the limited space where they are to
be placed. If this company is not selected, coordinate the newly proposed finishes with furniture
item numbers 001, 002, and 003.)

- Item location by room number.
- Quantity per room.
- Total quantity.
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- Unit Price.

- Total Price.

- Estimated freight charges, 7% of item cost. (note whether or not freight charges are included in
the price of the FID item.)

- Special instructions (if any).

5.8. FID Cost General Information.

5.8.1. Furnishing Sources. Furniture may be obtained from three source categories: UNICOR, GSA
FSC/FSG, and open market. UNICOR is the trade name for the Federal Prisons Industries Inc. (FPI), a
wholly owned government corporation established in 1934. General Services Administration Federal
Supply Class/Federal Supply Groups list products on GSA contract. Government contracts with private
manufacturers that have a fixed price, a maximum order limitation, and fixed expiration date. Every
effort should be made to use UNICOR or GSA. There may be on occasions when there is no current
FSS/GSA or UNICOR resource for a furnishing requirement, or when items available on FSS/GSA
contract or from UNICOR do not meet the functional requirements of the project. If the latter occurs, the
Contracting Officer must submit a Request of Waiver to UNICOR. The FID designer shall assist in the
waiver process by providing the information within the brackets of the sample letter below. GSA sources
are not mandatory for DoD projects, but all procurement procedures must be followed as stated in the
FAR, Federal Acquisition Regulations. Open market line items over $2,500 will require a justification
letter. Open market line items over $25,000 will have to be solicited by bid, and solicitation documents
including detailed specifications will be required. Line items under a General Service Administration
(GSA) contract that exceed the maximum order limitation will also require a formal solicitation for bid.
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Sustainable Design Facility Rating Worksheet

1. This sustainable facility rating worksheet is derived from The U. S. Green Building Council LEED 2.0
(Leadership in Energy and Environmental Design) Green Building Rating System ™

2. The worksheet criteria numbering scheme parallels, but does not match LEED 2.0. LEED does not
number major sections, e.g. 'Sustainable sites, rather it numbers criteria within each major section.
Where additional criteria have been added they fall at the end of major sections.

3. The worksheet criteria all follow the format: Intent, Requirement and Technologies/Strategies.
Intent: A statement of the primary goal for the criterion;

Requirement: Quantifiable conditions necessary to achieve stated intent;

Technologies/Strategies: Suggested technologies, strategies and referenced guidance on the means to
achieve identified requirements.

4. Projects are evaluated for each facility criterion which are either 'Prerequisites’ or result in a point
score.

Prerequisites: These criterion are a statement of minimum requirements and must be met. No further
points will be awarded unless the minimum is achieved. These criterion are recognizable by an 'R’ in the
number scheme, ex. 1.R1, and a 'Reqd.' in the score column.

Point Score: These criterion are evaluated and result in a point score. Where the potential score is
greater than 1, no partial points are granted.

5. Facility Sustainable Project Certification Levels:

Facility Bronze 25 to 34 Points
Facility Silver 35 to 49 Points
Facility Gold 50 to 74 Points
Facility Platinum 75 to 100 Points

6. The sustainable design criteria have been developed to address facility life cycle phases including
programming, design, construction and commissioning.

7. Sustainable Worksheet criteria developed by:

Stephen N. Flanders (Lead), U. S. Army Engineering Research & Development Center (ERDC-CRREL)
Richard L. Schneider, U. S. Army Engineering Research & Development Center (ERDC-CERL)

Donald Fournier, U. S. Army Engineering Research & Development Center (ERDC-CERL)

Annette Stumpf, U. S. Army Engineering Research & Development Center (ERDC-CERL)

8. A Excel spread sheet of the rating worksheet is available for your use. The spread sheet is required
at the 50% submittal after award. The rating tool is called SPIRIT.
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Facility Summary Sheet
1.0 Sustainable Sites (S)
1.R1 Erosion, Sedimentation and Water Quality Control [Required]
1.C1 Site Selection [2 Points Maximum]
1.C2 Installation Redevelopment [2 Points Maximum]
1.C3 Brownfield Redevelopment [1 Point Maximum]
1.C4 Alternative Transportation [4 Points Maximum]
1.C5 Reduced Site Disturbance [2 Points Maximum]
1.C6 Storm water Management [2 Points Maximum]
1.C7 Landscape and Exterior Design to Reduce Heat Islands [2 Points Maximum]
1.C8 Light Pollution Reduction [1 Point Maximum]
1.C9 Optimize Site Features [1 Point Maximum]
1.C10 Facility Impact [2 Points Maximum]
1.C11 Site Ecology [1 Point Maximum]
2.0 Water Efficiency (W)
2.C1 Water Efficient Landscaping [2 Points Maximum]
2.C2 Innovative Wastewater Technologies [1 Point Maximum]
2.C3 Water Use Reduction [2 Points Maximum]
3.0 Energy and Atmosphere (E)
3.R1 Fundamental Building Systems Commissioning [Required]
3.R2 Minimum Energy Performance [Required]
3.R3 CFC Reduction in HVAC&R Equipment [Required]
3.C1 Optimize Energy Performance [3 Points Maximum]
3.C2 Renewable Energy [3 Points Maximum]
3.C3 Additional Commissioning [1 Point Maximum]
3.C4 Elimination of HCFC's and Halons [1 Point Maximum]
3.C5 Measurement and Verification [1 Point Maximum]
3.Cé6 Green Power [1 Point Maximum]
3.C7 Distributed Generation [1 Point Maximum]
4.0 Materials and Resources (M)
4.R1 Storage & Collection of Recyclables [Required]
4.C1 Building Reuse [3 Points Maximum]
4.C2 Construction Waste Management [2 Points Maximum]
4.C3 Resource Reuse [2 Points Maximum]
4.C4 Recycled Content [2 Points Maximum]
4.C5 Local/Regional Materials [2 Points Maximum]
4.C6 Rapidly Renewable Materials [1 Point Maximum]
4.C7 Certified Wood [1 Point Maximum]

Attachment 3
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[Required]
[Required]

[1 Point Maximum]
[1 Point Maximum]
[2 Points Maximum]
[4 Points Maximum]
[1 Point Maximum]
[2 Points Maximum]
[2 Points Maximum]
[2 Points Maximum]
[1 Point Maximum]
[1 Point Maximum)]

[7 Points Maximum]

[3 Points Maximum]
[3 Points Maximum]

5.0 Indoor Environmental Quality (IEQ) [Q]
5.R1 Minimum IAQ Performance

5.R2 Environmental Tobacco Smoke (ETS) Control
5.C1 IAQ Monitoring

5.C2 Increase Ventilation Effectiveness

5.C3 Construction IAQ Management Plan

5.C4 Low-Emitting Materials

5.C5 Indoor Chemical and Pollutant Source Control
5.Cé Controllability of Systems

5.C7 Thermal Comfort

5.C8 Daylight and Views

5.C9 Acoustic Environment /Noise Control

5.C10 Facility In-Use IAQ Management Plan

6.0 Facility Delivery Process (P)

6.C1 Holistic Delivery of Facility

7.0 Current Mission

7.C1 Operation and Maintenance

7.C2 Design for Soldier and Workforce Productivity and Retention
8.0 Future Missions

8.C1 Assess the Lifespans of the Designed Use & Supporting Systems
8.C2 Design for Adaptation, Renewal and Future Uses

Attachment 3

[2 Points Maximum]
[2 Points Maximum]

25 to 34 Points - SPRT Bronze

35 to 49 Points - SPRT Silver

50 to 74 Points - SPRT Gold

75 to 100 Points - SPRT Platinum

Total Score

JUUUL
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ATTACHMENT 3
1.0 Sustainable Sites 20
1.R1 Erosion, Sedimentation and Water Quality Control Reqd.
Intent: Control erosion and pollutants to reduce negative impacts on water and air quality.

Requirement:  Design a site sediment and erosion control plan and a pollution prevention plan that conforms to best
management practices in the EPA’'s Storm Water Management for Construction Activities, EPA Document
No. EPA-833-R-92-001, Chapter 3, OR local Erosion and Sedimentation Control standards and codes,
whichever is more stringent. The plan shall meet the following objectives:

« Prevent loss of soil during construction by storm water runoff and/or wind erosion, including protecting
topsoil by stockpiling for reuse.

« Prevent sedimentation of storm sewer or receiving streams and/or air pollution with dust and particulate
matter.

« Prevent hazardous material discharge into storm water systems.
« Prevent petroleum oils and lubricants (POL) discharge into storm water systems.

Technologies The EPA standard lists numerous measures such as silt fencing, sediment traps, oil grit separators,
[/Strategies: construction phasing, stabilization of steep slopes, maintaining vegetated ground cover and providing ground
cover that will meet this prerequisite.

1.C1 Site Selection

Intent: Avoid development of inappropriate sites and reduce the environmental impact from the location of a building
on a site. Select site based on functional adjacencies/relationships and land use compatibility.

Requirement: Do not develop buildings on portions of sites that meet any one of the following criteria: 1

¢ Prime training or maneuver land.
« Land whose elevation is lower than 5 ft. above the 100-year flood elevation as defined by FEMA.
« Land that provides habitat for any species on the Federal or State threatened or endangered list.

« Within 100 feet of any wetland as defined by 40 CFR, Parts 230-233 and Part 22, OR as defined by local
or state rule or law, whichever is more stringent.

Select site based on functional adjacencies/relationships and land use compatibility. 1

* Select sites close to existing roads and utilities or use an existing structure to minimize the need for new
infrastructure.

« Select site in area of high density.

. Site facilities based on the strength of their relationships to other facilities/land-uses to limit travel
distances. The stronger the relationship/functional interaction, the closer the distance between two facilities.
« Select for distance to installation transit systems and access to pedestrian ways and bike paths.

« Select for development previously used or developed suitable and available sites.

Technologies  Screen potential building sites for these criteria and/or ensure that these criteria are addressed by the

/Strategies: designer during the conceptual design phase. Utilize landscape architects, ecologists, environmental
engineers, civil engineers, and similar professionals for the screening process. New wetlands constructed as
part of stormwater mitigation or other site restoration efforts are not affected by the restrictions of this
prerequisite.
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Sustainable Sites (Continued)

1.C2

Intent:

Requirement:

Technologies
/Strategies:

1.C3

Intent:

Requirement:

Technologies
/Strategies:

1.C4

Intent:

Requirement:

Technologies
/Strategies:

1.C5

Intent:

Requirement:

Technologies
/Strategies:

Installation Redevelopment

Channel development to installation cantonment areas with existing infrastructure, protecting greenfields and
preserving habitat and natural resources.

Increase localized density to conform to existing or desired density goals by utilizing sites that are located
within an existing minimum development density of 60,000 square feet per acre (2 story downtown
development).

Select sites close to existing roads and utilities or use an existing structure to minimize the need for new|
infrastructure.

During the site selection process give preference to previously developed sites with installation cantonment
redevelopment potential such as facility reduction program cleared sites.

Brownfield Redevelopment

Rehabilitate damaged sites where development is complicated by real or perceived environmental
contamination, reducing pressure on undeveloped land.

Develop on a site classified as a brownfield and provide remediation as required by EPA’'s Brownfield.
Redevelopment program requirements OR Develop a brownfield site (a site that has been contaminated by
previous uses).

Screen potential damaged sites for these criteria prior to selection for rehabilitation.

Alternative Transportation

Reduce pollution and land development impacts from automobile use.
Locate building within %2 mile of installation transit systems.

Provide suitable means for securing bicycles, with convenient changing/shower facilities for use by cyclists,
for 5% or more of building occupants.

Locate building within 2 miles of alternative-fuel refueling station(s).

Size parking capacity not to exceed minimum installation cantonment requirements AND provide preferred
parking for carpools or van pools capable of serving 5% of the building occupants, OR, add no new parking
for rehabilitation projects AND provide preferred parking for carpools or van pools capable of serving 5% of|
the building occupants.

Select sites near installation transit served by safe, convenient pedestrian pathways.

Reduced Site Disturbance

Conserve existing natural areas and restore damaged areas to provide habitat and promote biodiversity.

On greenfield sites, limit site disturbance including earthwork and clearing of vegetation to 40 feet beyond the
building perimeter, 5 feet beyond primary roadway curbs, walkways, and main utility branch trenches, and 25
feet beyond pervious paving areas that require additional staging areas in order to limit compaction in the
paved area; OR, on previously developed sites, restore a minimum of 50% of the remaining open area by
planting native or adapted vegetation.

Reduce the development footprint (including building, access roads and parking) to exceed the local zoning’s
open space requirement for the site by 25% or in accordance with installation policy on open space set
asides, whichever is greater.

Section 01000

Note requirements on plans and in specifications. Establish contractual penalties for destruction of trees and
site areas noted for protection. Reduce footprints by tightening program needs and stacking floor plans.
Establish clearly marked construction and disturbance boundaries. Delineate laydown, recycling, and
disposal areas. Use areas to be paved as staging areas. Work with local horticultural extension services or
native plant societies to select indigenous plant species for site restoration and landscaping.
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ATTACHMENT 3
Sustainable Sites (Continued)
1.C6 Stormwater Management
Intent: Limit disruption of natural water flows by minimizing storm water runoff, increasing on-site infiltration and

reducing contaminants.

Requirement:  Implement a stormwater management plan that results in:

No net increase in the rate or quantity of stormwater runoff from existing to developed conditions; OR, fif| 1
existing imperviousness is greater than 50%, implement a stormwater management plan that results in a 25%
decrease in the rate and quantity of stormwater runoff.

Treatment systems designed to remove 80% of the average annual post development total suspended solids 1
(TSS), and 40% of the average annual post development total phosphorous (TP), by implementing Best
Management Practices (BMPs) outlined in EPA’s Guidance Specifying Management Measures for Sources
of Nonpoint Pollution in Coastal Waters (EPA 840-B-92-002 1/93).

Technologies  Significantly reduce impervious surfaces, maximize on-site stormwater infiltration, and retain pervious and
/Strategies: vegetated areas. Capture rainwater from impervious areas of the building for groundwater recharge or reuse
within building. Use green/vegetated roofs. Utilize biologically-based and innovative stormwater management
features for pollutant load reduction such as constructed wetlands, stormwater filtering systems, bioswales,
bio-retention basins, and vegetated filter strips. Use open vegetated swales to reduce drainage velocity and
erosion, reduce system maintenance, increase vegetative variety and support wildlife habitat where space

permits.
1.C7 Landscape and Exterior Design to Reduce Heat Islands
Intent: Reduce heat islands (thermal gradient differences between developed and undeveloped areas) to minimize

impact on microclimate and human and wildlife habitat.

Requirement:  Provide shade (within 5 years) on at least 30% of non-roof impervious surface on the site, including parking 1
lots, walkways, plazas, etc., OR, use light-colored/ high-albedo materials (reflectance of at least 0.3) for 30%
of the site’s non-roof impervious surfaces, OR place a minimum of 50% of parking space under-ground OR
use open-grid pavement system (net impervious area of LESS than 50%) for a minimum of 50% of the
parking lot area.

Use ENERGY STAR Roof compliant, high-reflectance AND low emissivity roofing (initial reflectance of at 1
least .65 and three-year-aged reflectance of at least .5 when tested in accordance with ASTM E408) for a
minimum of 75% of the roof surface; OR, install a “green” (vegetated) roof for at least 50% of the roof area.

Technologies Employ design strategies, materials, and landscaping designs that reduce heat absorption of exterior

/Strategies: materials. Note albedo/reflectance requirements in the drawings and specifications. Provide shade
(calculated on June 21, noon solar time) using native or climate tolerant trees and large shrubs, vegetated
trellises, or other exterior structures supporting vegetation. Substitute vegetated surfaces for hard surfaces.
Explore elimination of blacktop and the use of new coatings and integral colorants for asphalt to achieve light
colored surfaces.

1.C8 Light Pollution Reduction

Intent: Eliminate light trespass from the building site, improve night sky access, and reduce development impact on
nocturnal environments.

Requirement: Do not exceed llluminating Engineering Society of North America (IESNA) footcandle level requirements as 1
stated in the Recommended Practice Manual: Lighting for Exterior Environments, AND design interior and
exterior lighting such that zero direct-beam illumination leaves the building site.

Technologies Consult IESNA Recommended Practice Manual: Lighting for Exterior Environments for Commission

/Strategies: Internationle de I'Eclairage (CIE) zone and pre and post curfew hour descriptions and associated ambient
lighting level requirements.  Ambient lighting for pre-curfew hours for CIE zones range between .01
footcandles for areas with dark landscapes such as parks, rural, and residential areas, and 1.5 footcandles
for areas with high ambient brightness such as installation urban areas with high levels of nighttime activity.
Design site lighting and select lighting styles and technologies to have a minimal impact off-site and minimal
contribution to sky glow. Minimize lighting of architectural and landscape features. Exterior lighting should be
consistent with security lighting requirements.
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ATTACHMENT 3
Sustainable Sites (Continued)
1.C9 Optimize Site Features
Intent: Optimize utilization of the site's existing natural features and placement of man-made features on the site.
Requirement:  Perform both of the following: 1

« Maximize the use of free site energy.
« Plan facility, parking and road-ways to “fit” existing site contours and limit cut and fill.

Technologies  Evaluate site resources to ascertain how each can enhance the proposed project and visa versa. Work to

/Strategies: maximum advantage of the site's solar and wind attributes. Use landscaping to optimize solar and wind
conditions and to contribute to energy efficiency; Locate and orient the facility on the site to optimize solar and
wind conditions.

1.C10 Facility Impact
Intent: Minimize negative impacts on the site and on neighboring properties and structures; avoid or mitigate

excessive noise, shading on green spaces, additional traffic, obscuring significant views, etc.

Requirement:  Cluster facilities to reduce impact, access distance to utilities and sufficient occupant density to support mass 1
transit.

Collaborate with installation and community planners to identify and mitigate potential impacts of the project 1
beyond site boundaries, and transportation planners to insure efficient public transport.

Technologies  Involve locallregional planners and community members in installation master planning processes. Recognize
/Strategies: the context and the impact of a project beyond site boundaries, and integrate it with the larger
installation/community context/land use.

1.C11 Site Ecology
Intent: Identify and mitigate all existing site problems including contamination of soil, water, and air, as well as any

negative impacts caused by noise, eyesores, or lack of vegetation.

Requirement:  Develop site environmental management and mitigation plan. 1

Technologies  Understand site and surrounding ecosystem interdependence and interconnectivity. Plan landscaping

/Strategies: scheme to incorporate biodiversity. Preserve/enhance existing trees, hydrological features, ecosystems,
habitats, and cultural resources. Increase the existence of healthy habitat for native species. Reintroduce
native plants and trees where they have been destroyed by previous development.
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2.0

2.C1

Intent:

Requirement:

Technologies
/Strategies:

2.C2

Intent:

Requirement:

Technologies
/Strategies:

2.C3

Intent:

Requirement:

Technologies
/Strategies:

ATTACHMENT 3

Water Efficiency

Water Efficient Landscaping

Limit or eliminate the use of potable water for landscape irrigation.

Use high efficiency irrigation technology, OR, use captured rain or recycled site water to reduce potable water 1

consumption for irrigation by 50% over conventional means.

Use only captured rain or recycled site water for an additional 50% reduction (100% total reduction) of potable 1

water for site irrigation needs, OR, do not install permanent landscape irrigation systems.

Section 01000

Specify water-efficient, native or adapted, climate tolerant plantings. High efficiency irrigation technologies
include micro irrigation, moisture sensors, or weather data based controllers. Feed irrigation systems with

captured rainwater, gray water, or on-site treated wastewater.

Innovative Wastewater Technologies

Reduce generation of wastewater and potable water demand, while increasing local aquifer recharge.

Reduce the use of municipally provided potable water for building sewage conveyance by a minimum of 50%, 1

OR, treat 100% of wastewater on site to tertiary standards.

Develop a wastewater baseline according to the methodology outlined in the LEED Reference Guide.
Implement decentralized on-site wastewater treatment and reuse systems. Decrease the use of potable water
for sewage conveyance by utilizing gray and/or black water systems. Non-potable reuse opportunities include,
toilet flushing, landscape irrigation, etc. Provide advanced wastewater treatment after use by employing
innovative, ecological, on-site technologies including constructed wetlands, a mechanical recirculating sand

filter, or aerobic treatment systems.

Water Use Reduction

Maximize water efficiency within buildings to reduce the burden on municipal water supply and wastewater

systems.

Employ strategies that in aggregate use 20% less water than the water use baseline calculated for the 1
building (not including irrigation) after meeting Energy Policy Act (EPACT) of 1992 fixture performance

requirements.

Employ strategies that in aggregate use 20% less water than the water use baseline calculated for the 1
building (not including irrigation) after meeting Energy Policy Act of 1992 fixture performance requirements.

Develop a water use baseline including all water consuming fixtures, equipment, and seasonal conditions
according to methodology guidance outlined in the LEED Reference Guide. Specify water conserving
plumbing fixtures that exceed Energy Policy Act of 1992 fixture requirements in combination with ultra high
efficiency or dry fixture and control technologies. Specify high water efficiency equipment (dishwashers,
laundry, cooling towers, etc.). Use alternatives to potable water for sewage transport water. Use recycled or
storm water for HVAC/process make up water. Install cooling tower systems designed to minimize water

consumption from drift, evaporation and blowdown.
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3.0

3.R1

Intent:

Requirement:

Technologies
/Strategies:

3.R2
Intent:
Requirement:

Technologies
/Strategies:

3.R3
Intent:

Requirement:

Technologies
/Strategies:

ATTACHMENT 3

Energy and Atmosphere

Fundamental Building Systems Commissioning

Section 01000

28

Reqd.

Verify and ensure that fundamental building elements and systems are designed, installed and calibrated to

operate as intended.

Implement all of the following fundamental best practice commissioning procedures.
« Engage a commissioning authority.

« Develop design intent and basis of design documentation.

¢ Include commissioning requirements in the construction documents.

« Develop and utilize a commissioning plan.

« Verify installation, functional performance, training and documentation.

« Complete a commissioning report.

Introduce standards and strategies into the design process early, and then carry through
by clearly stating target requirements in the construction documents. Tie contractor

selected measures
final payments to

documented system performance. Refer to the LEED Reference Guide for detailed descriptions of required
elements and references to additional commissioning guides. Specify pre-occupancy baseline IAQ testing at
time of commissioning. Test for indoor air concentrations of CO, CO2 , total VOCs and particulates. Test to

assure that adequate ventilation rates have been achieved prior to initial occupancy.

Minimum Energy Performance

Establish the minimum level of energy efficiency for the base building and systems.

Design to meet building energy efficiency and performance as required by TI800-01 (AEI).

Use building modeling and analysis techniques to establish and document compliance.

Reqd.

ASHRAE/IESNA

90.1-1999 provides guidance for establishing building base case development and analysis.

Use a professionally recognized and proven computer program or programs that integrate architectural
features with air-conditioning, heating, lighting, and other energy producing or consuming systems. These
programs will be capable of simulating the features, systems, and thermal loads used in the design. Using

established weather data files, the program will perform 8760 hourly calculations.
EnergyPlus are acceptable programs for these purposes.

CFC Reduction in HYAC&R Equipment

Reduce ozone depletion.

BLAST, DOE-2 or

Reqd.

Zero use of CFC-based refrigerants in new base building HVAC&R systems. When reusing existing base

building HVAC equipment, complete a comprehensive CFC phaseout conversion.

Specify only non-CFC-based refrigerants in all base building HVAC&R systems.
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ATTACHMENT 3

Energy and Atmosphere (Continued)

3.C1

Intent:

Requirement:

Technologies
/Strategies:

3.C2

Intent:

Requirement:

Technologies
/Strategies:

Optimize Energy Performance.

Achieve increasing levels of energy performance above the prerequisite standard to reduce environmental
impacts associated with excessive energy use.

Reduce design energy usage (DEU) compared to the energy use budget (EUB) in joules per square meter
per year as described in the requirements of Chapter 11 of the Tl 800-01, as demonstrated by a whole
building simulation.

Reduction Beyond Minimum

Section 01000

New Construction Existing Building
10% 0% 4
20% 10% 8
30% 20% 12
40% 30% 16
50% 40% 20
Develop and use building modeling and analysis techniques to establish a base case that meets the minimum
prerequisite standard. ASHRAE/IESNA 90.1-1999 provides guidance for establishing building base case
development and analysis. Perform interactive energy use analysis for selected design elements that affect
energy performance and document compliance.
Unit of measure for performance shall be annual energy usage in joules per square meter. Life-Cycle energy
costs shall be determined using rates for purchased energy, such as electricity, gas, oil, propane, steam, and
chilled water and approved by the adopting authority. Refer to the LEED Reference Guide or Whole Building
Design Guide for a wide variety of energy efficiency resources and strategies including conservation
measures, electromechanical energy efficiency technologies (for example ground-source heat pumps),
passive heating and cooling strategies, solar hot water, and daylighting.
Life-Cycle costing will be done in accordance with 10 CFR 436.
Renewable Energy
Encourage and recognize increasing levels of self-supply through renewable technologies to reduce
environmental impacts associated with fossil fuel energy use.
Supply a net fraction of the building’s total energy use through the use of on-site renewable energy systems.
Percentage (%) of Total Annual Energy Usage in Renewables
5% 1
10% 2
20% 3

Employ the use of on-site non-polluting-source renewable technologies contributing to the total energy
requirements of the project. Consider and use high temperature solar and/or geothermal, photovoltaics, wind,
biomass (other than unsustainably harvested wood), and bio-gas. Passive solar, solar hot water heating,
ground-source heat pumps, and daylighting do not qualify for points under this credit. Credit for these
strategies is given in Energy & Atmosphere Credit 1: Optimizing Energy Performance.
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Schofield Barracks, Oahu, Hawaii
ATTACHMENT 3

Energy and Atmosphere (Continued)

3.C3 Additional Commissioning
Intent: Verify and ensure that the entire building is designed, constructed, and calibrated to operate as intended.
Requirement:  In addition to the Fundamental Building Commissioning prerequisite, implement the following additional 1

commissioning tasks:

1. Conduct a focused review of the design prior to the construction documents phase.
2. Conduct a focused review of the construction documents when close to completion.
3. Conduct a selective review of contractor submittals of commissioned equipment.
4. Develop a system and energy management manual.
5. Have a contract in place for a near-warranty end or post occupancy review.

Items 1,2, and 3 must be performed by someone other than the designer.

Technologies  Introduce standards and strategies into the design process early, and then carry through selected measures

[/Strategies: by clearly stating target requirements in the construction documents. Tie contractor final payments to
documented system performance. Refer to the LEED Reference Guide for detailed descriptions of required
elements and references to additional guidelines.

3.C4 Elimination of HCFC’s and Halons

Intent: Reduce ozone depletion and support early compliance with the Montreal Protocol.

Requirement:  Install base building level HVAC and refrigeration equipment and fire suppression systems that do not contain 1
HCFC's or Halon.

Technologies  Utilize base building HVAC and refrigeration systems that use non ozone damaging liquids for the

/Strategies: refrigeration cycle. Refer to the LEED Reference Guide for qualifying alternatives.
3.C5 Measurement and Verification
Intent: Provide for the ongoing accountability and optimization of building energy and water consumption

performance over time.

Requirement:  Comply with the installed equipment requirements for continuous metering as stated in Option B: Methods by 1
Technology of the US DOE's International Performance Measurement and Verification Protocol (IPMVP) for
the following:

« Lighting systems and controls.

« Constant and variable motor loads.

« Variable frequency drive (VFD) operation.

« Chiller efficiency at variable loads (kW/ton).

¢ Cooling load.

« Air and water economizer and heat recovery cycles.

« Air distribution static pressures and ventilation air volumes.

« Boiler efficiencies.

« Building specific process energy efficiency systems and equipment.

« Indoor water risers and outdoor irrigation systems.
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ATTACHMENT 3

Energy and Atmosphere (Continued)

3.C5 Measurement and Verification (Continued)

Technologies  Design and specify equipment to be installed in base building systems to allow for comparison, management,
/Strategies: and optimization of actual vs. estimated energy and water performance. Employ building automation systems
to perform M&V functions where applicable. Tie contractor final payments to documented M&V system
performance and include in the commissioning report. Provide for ongoing M&V system maintenance and
operating plan in building operations and maintenance manuals. Consider installation of an Energy
Management and Control System (EMCS) which is compatible with exiting installation systems to optimize

performance.

3.C6 Green Power

Intent: Encourage the development and use of grid-source, renewable energy technologies on a net zero pollution
basis.

Requirement:  Engage in a two year contract to purchase power generated from renewable sources that meet the Center for 1
Resource Solutions (CRS) Green-E requirements.

Technologies  Purchase power from a provider that guarantees a fraction of its delivered electric power is from net

/Strategies: nonpolluting renewable technologies. Begin by contacting local utility companies. If the project is in an open
market state, investigate Green Power and Power Marketers licensed to provide power in that state. Grid
power that qualifies for this credit originates from solar, wind, geothermal, biomass, or low-impact hydro
sources. Low-impact hydro shall comply with the Low Impact Hydropower Certification Program.

3.C7 Distributed Generation

Intent: Encourage the development and use of distributed generation technologies which are less polluting than grid-
source energy.

Requirement:  Reduce total energy usage and emissions by considering source energy implications and local cogeneration 1
and direct energy conversion.

Technologies Investigate the use of integrated generation and delivery systems, such as co-generation, fuel cells, micro-
[/Strategies: turbines and off-peak thermal storage.
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4.0

4.R1
Intent:

Requirement:

Technologies
/Strategies:

4.C1

Intent:

Requirement:

Technologies
/Strategies:

4.C2

Intent:

Requirement:

ATTACHMENT 3

Materials and Resources

Storage & Collection of Recyclables

Section 01000

13

Reqd.

Facilitate the reduction of waste generated by building occupants that is hauled to and disposed of in landfills.

Provide an easily accessible area that serves the entire building that is dedicated to the separation, collection

and storage of materials for recycling including (at a minimum) paper, glass, plastics, and metals .

Establish a waste management plan in cooperation with users to encourage recycling. Reserve space for
recycling functions early in the building occupancy programming process and show areas dedicated to
collection of recycled materials on space utilization plans. Broader recycling support space considerations
should allow for collection and storage of the required elements and newspaper, organic waste (food and
soiled paper), and dry waste. When collection bins are used, bin(s) should be able to accommodate a 75%
diversion rate and be easily accessible to custodial staff and recycling collection workers. Consider bin

designs that allow for easy cleaning to avoid health issues.

Building Reuse

Extend the life cycle of existing building stock, conserve resources, retain cultural resources, reduce waste,
and reduce environmental impacts of new buildings as they relate to materials manufacturing and transport.

Reuse large portions of existing structures during renovation or redevelopment projects.

Maintain at least 75% of existing building structure and shell (exterior skin and framing excluding window 1

assemblies).

Maintain an additional 25% (100% total) of existing building structure and shell (exterior skin and framing 1

excluding window assemblies).

Maintain 100% of existing building structure and shell AND 50% non-shell (walls, floor coverings, and ceiling 1

systems).

Evaluate retention of existing structure. Consider facade preservation, particularly in installation urban areas.
During programming and space planning, consider adjusting needs and occupant use patterns to fit within
existing building structure and interior partition configurations. Identify and effectively address energy,
structural, and indoor environmental (lead & asbestos) issues in building reuse planning and deconstruction
documents. Percentage of reused non-shell building portions will be calculated as the total area (s.f.) of
reused walls, floor covering, and ceiling systems, divided by the existing total area (s.f.) of walls, floor

covering, and ceiling systems.

Construction Waste Management

Divert construction, demolition, and land clearing debris from landfill disposal. Redirect recyclable material

back to the manufacturing process.

Develop and implement a waste management plan, quantifying material diversion by weight.
Recycle and/or salvage at least 50% (by weight) of construction, demolition, and land clearing waste.

Recycle and/or salvage an additional 25% ( 75% total by weight) of the construction, demolition, and land 1

clearing debris.
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ATTACHMENT 3

Materials and Resources (Continued)

4.C2 Construction Waste Management (Continued)

Technologies  Develop and specify a waste management plan that identifies licensed haulers and processors of recyclables;

/Strategies: identifies markets for salvaged materials; employs deconstruction, salvage, and recycling strategies and
processes, includes waste auditing; and documents the cost for recycling, salvaging, and reusing materials.
Source reduction on the job site should be an integral part of the plan

The plan should address recycling of corrugated cardboard, metals, concrete brick, asphalt, land clearing
debris (if applicable), beverage containers, clean dimensional wood, plastic, glass, gypsum board, and carpet;
evaluate the cost-effectiveness of recycling rigid insulation, engineered wood products and other materials;
hazardous materials storage and management; and participation in manufacturers' “take-back” programs to
the maximum extent possible. Refer to the LEED Reference Guide for guidelines and references that provide
waste management plan development and implementation support including model bid specificati

4.C3 Resource Reuse

Intent: Extend the life cycle of targeted building materials, reducing environmental impacts related to materials
manufacturing and transport.

Requirement:  Specify salvaged or refurbished materials for 5% of building materials. 1
Specify salvaged or refurbished materials for 10% of building materials. 1

Technologies Commonly salvaged building materials include wood flooring/ paneling/cabinets, doors and frames, mantels,
/Strategies: iron work and decorative lighting fixtures, brick, masonry and heavy timbers. See the LEED Reference Guide
for calculation tools and guidelines. Determine percentages in terms of dollar value using the following steps:

1. Calculate total dollars* (see exclusions) of the salvaged or refurbished material.
2. Calculate total dollars (see exclusions) of all building materials.
3. Divide Step 1 by Step 2 to determine the percentage.
Exclusions: In total dollar calculations, exclude; labor costs; all mechanical and electrical material and labor

costs; and project overhead and fees. *If the cost of the salvaged or refurbished material is below market
value, use replacement cost to estimate the material value, otherwise use actual cost to the project.

4.C4 Recycled Content

Intent: Increase demand for building products that have incorporated recycled content material, reducing the impacts
resulting from extraction of new material.

Requirement:  Specify a minimum of 25% of building materials that contain in aggregate a minimum weighted average of| 1
20% post-consumer recycled content material, OR, a minimum weighted average of 40% post-industrial
recycled content material.

Specify an additional 25% (50% total) of building materials that contain in aggregate, a minimum weighted 1
average of 20% post consumer recycled content material, OR, a minimum weighted average of 40% post-
industrial recycled content material.
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ATTACHMENT 3

Materials and Resources (Continued)

4.C4 Recycled Content (Continued)

Technologies  Specify building materials containing recycled content for a fraction of total building materials. Select

/Strategies: products and materials with supporting information from the AIA Resource Guide or the EPA Environmentally
Preferable Purchasing (EPP) Program. Common building materials and products with recycled content
include; wall, partition, and ceiling materials and systems; insulation; tiles and carpets; cement, concrete, and
reinforcing metals; structural and framing steel. For products/materials not listed, selection should be made
on the basis of EPP criterion and/or:

-- Toxicity;
-- Embodied energy;
-- Production use of water, energy and ozone depleting substances (ODSs);

Production limits on toxic emissions and effluents;

-- Minimal, reusable or recycled/recyclable packaging;

-- Impact on indoor environmental quality (IEQ);

-- Installation that limits generation of waste;

-- Materials that limit waste generation over their life;

-- EPA guideline compliance; and

1. Calculate total dollars (see exclusions) of the material that contain recycled content.

2. Calculate total dollars (see exclusions) of all building materials.
3. Divide Step 1 by Step 2 to determine the percentage.

Exclusions: Labor costs; all mechanical and electrical material and labor costs; project overhead and fees)

4.C5 Local/Regional Materials

Intent: Increase demand for building products that are manufactured locally, reducing the environmental impacts
resulting from transportation, and supporting the local economy.

Requirement:  Specify a minimum of 20% of building materials that are manufactured regionally within a radius of 500 miles. 1

Of these regionally manufactured materials, specify a minimum of 50% that are extracted, harvested, or| 1
recovered within 500 miles.

Technologies  Specify and install regionally extracted, harvested, and manufactured building materials. Contact the state

/Strategies: and local waste management boards for information about regional building materials. See the LEED
Reference Guide for calculation methodology guidelines. Determine percentages in terms of dollar value
using the following steps:

1. Calculate total dollars (see exclusions) of material that is locally or regionally manufactured.
2. Calculate total dollars (see exclusions) of all building materials.
3. Divide Step 1 by Step 2 to determine the percentage.

Exclusions: Labor costs; all mechanical and electrical material and labor costs; project overhead and fees.

4.C6 Rapidly Renewable Materials

Intent: Reduce the use and depletion of finite raw and long cycle renewable materials by replacing them with rapidly
renewable materials.

Requirement:  Specify rapidly renewable building materials for 5% of total building materials. 1
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ATTACHMENT 3

Materials and Resources (Continued)

4.C6

Technologies
/Strategies:

4.C7

Intent:

Requirement:

Technologies
/Strategies:

Rapidly Renewable Materials (Continued)

Rapidly renewable resources are those materials that substantially replenish them-selves faster than
traditional extraction demand (e.g. planted and harvested in less than a 10 year cycle) and do not result in
significant biodiversity loss, increase erosion, air quality impacts, and that are sustainably managed. See the
LEED Reference Guide for calculation methodology guidelines. Determine percentages in terms of dollar
value using the following steps:

1. Calculate total dollars (see exclusions) of materials that are considered to be rapidly renewable.
2. Calculate total dollars (see exclusions) of all building materials.
3. Divide Step 1 by Step 2 to determine the percentage.

Exclusions: Labor costs; all mechanical and electrical material and labor costs; project overhead and fees.

Certified Wood

Encourage environmentally responsible forest management.

Use a minimum of 50% of wood-based materials certified in accordance with the Forest Stewardship Council 1
guidelines for wood building components including but not limited to framing, flooring, finishes, furnishings,
and non-rented temporary construction applications such as bracing, concrete form work and pedestrian
barriers.

Refer to the Forest Stewardship Council guidelines for wood building components that qualify for compliance
to the requirements and incorporate into material selection for the project.
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5.0
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[/Strategies:

5.R2
Intent:

Requirement:

Technologies
/Strategies:

5.C1

Intent:

Requirement:

Technologies
/Strategies:

ATTACHMENT 3

Indoor Environmental Quality (IEQ)

Minimum IAQ Performance

Section 01000

17

Reqd.

Establish minimum IAQ performance to prevent the development of indoor air quality problems in buildings,

maintaining the health and well being of the occupants.

Meet the minimum requirements of voluntary consensus standard ASHRAE 62-1999, Ventilation for

Acceptable Indoor Air Quality and approved Addenda.

Include proactive design details that will eliminate some of the common causes of indoor air quality problems
in buildings. Introduce standards into the design process early. Incorporate references to targets in plans and
specifications. Ensure ventilation system outdoor air capacity can meet standards in all modes of operation.
Locate building outdoor air intakes (including operable windows) away from potential pollutants/contaminant
sources such as sporulating plants (allergens), loading areas, building exhaust fans, cooling towers, sanitary
vents, dumpsters, vehicular exhaust, and other sources. Include operational testing in the building
commissioning report. Design cooling coil drain pans to ensure complete draining. Include measures to

control and mitigate radon buildup in areas where it is prevalent.

Environmental Tobacco Smoke (ETS) Control

Prevent exposure of building occupants and systems to Environmental Tobacco Smoke (ETS).

Reqd.

Zero exposure of nonsmokers to ETS by prohibition of smoking in the building, OR, by providing a designated
smoking room designed to effectively contain, capture and remove ETS from the building. At a minimum, the
smoking room shall be directly exhausted to the outdoors with no recirculation of ETS-containing air to the
non-smoking area of the building, enclosed with impermeable structural deck-to-deck partitions and operated
at a negative pressure compared with the surrounding spaces of at least 7 Pa (0.03 inches of water gauge).
Performance of smoking rooms shall be verified using tracer gas testing methods as described in ASHRAE
Standard 129-1997. Acceptable exposure in non-smoking areas is defined as less than 1% of the tracer gas
concentration in the smoking room detectable in the adjoining non-smoking areas. Smoking room testing as
described in the ASHRAE Standard 129-1997 is required in the contract documents and critical smoking

facility systems testing results must be included in the building commiss

Prohibit smoking in the building and/or provide designated smoking areas outside the building in locations
where ETS can not reenter the building or ventilation system and away from high building occupant or

pedestrian traffic.

IAQ Monitoring

Provide capacity for indoor air quality (IAQ) monitoring to sustain long term occupant health and comfort.

Install a permanent carbon dioxide (CO2 ) monitoring system that provides feedback on space ventilation 1
performance in a form that affords operational adjustments, AND specify initial operational set point
parameters that maintain indoor carbon dioxide levels no higher than outdoor levels by more than 530 parts

per million at any time.

Install an independent system or make CO2 monitoring a function of the building automation system. Situate
monitoring locations in areas of the building with high occupant densities and at the ends of the longest runs
of the distribution ductwork. Specify that system operation manuals require calibration of all of the sensors
per manufacturer recommendations but not less than one year. Include sensor and system operational testing
and initial set point adjustment in the commissioning plan and report. Also consider periodic monitoring of

carbon monoxide (CO), total volatile organic compounds (TVOCSs), and patrticulates (including PM10).
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Indoor Environmental Quality (IEQ) (Continued)

5.C2 Increase Ventilation Effectiveness

Intent: Provide for the effective delivery and mixing of fresh air to building occupants to support their health, safety,
and comfort.

Requirement:  For mechanically ventilated buildings, design ventilation systems that result in an air change effectiveness (E) 1
greater than or equal to 0.9 as determined by ASHRAE 129-1997. For naturally ventilated spaces
demonstrate a distribution and laminar flow pattern that involves not less than 90% of the room or zone area
in the direction of air flow for at least 95% of hours of occupancy.

Technologies Employ architectural and HVAC design strategies to increase ventilation effectiveness and prevent short-

/Strategies: circuiting of airflow delivery. Techniques available include use of displacement ventilation, low velocity, and
laminar flow ventilation (under floor or near floor delivery) and natural ventilation. Operable windows with an
architectural strategy for natural ventilation, cross ventilation, or stack effect can be appropriate options with
study of inlet areas and locations. See the LEED Reference Guide for compliance methodology guidelines.

5.C3 Construction IAQ Management Plan

Intent: Prevent indoor air quality problems resulting from the construction/renovation process, to sustain long term
installer and occupant health and comfort.

Requirement:  Develop and implement an Indoor Air Quality (IAQ) Management Plan for the construction and pre-occupancy
phases of the building as follows:

During construction meet or exceed the minimum requirements of the Sheet Metal and Air Conditioning 1
National Contractors Association (SMACNA) IAQ Guideline for Occupied Buildings under Construction,
1995, AND protect stored on-site or installed absorptive materials from moisture damage, AND replace all
filtration media immediately prior to occupancy (Filtration media shall have a Minimum Efficiency Reporting
Value (MERV) of 13 as deter-mined by ASHRAE 52.2-1999).

Conduct a minimum two-week building flushout with new filtration media at 100% outside air after| 1
construction ends and prior to occupancy, OR, conduct a baseline indoor air quality testing procedure
consistent with current EPA protocol for Environmental Requirements, Baseline IAQ and Materials, for the
Research Triangle Park Campus, Section 01445.

Technologies  Specify containment control strategies including protecting the HVAC system, controlling pollutant sources,

/Strategies: interrupting pathways for contamination, enforcing proper housekeeping and coordinating schedules to
minimize disruption. Specify the construction sequencing to install absorptive materials after the prescribed
dry or cure time of wet finishes to minimize adverse impacts on indoor air quality. Materials directly exposed to
moisture through precipitation, plumbing leaks, or condensation from the HVAC system are susceptible to
microbial contamination. Absorptive materials to protect and sequence installation include; insulation,
carpeting, ceiling tiles, and gypsum products. Appoint an IEQ Manager with owner’s authority to inspect IEQ
problems and require mitigation as necessary.

5.C4 Low-Emitting Materials

Intent: Reduce the quantity of indoor air contaminants that are odorous or potentially irritating to provide installer and
occupant health and comfort.

Requirement:  Meet or exceed VOC limits for adhesives, sealants, paints, composite wood products, and carpet systems as
follows:

« Adhesives must meet or exceed the VOC limits of South Coast Air Quality Management District Rule 1
#1168 by, AND all sealants used as a filler must meet or exceed Bay Area Air Resources Board Reg. 8, Rule
51

« Paints and coatings must meet or exceed the VOC and chemical component limits of Green Seal 1
requirements.

« Carpet systems must meet or exceed the Carpet and Rug Institute Green Label Indoor Air Quality Test 1
Program.

«  Composite wood or agrifiber products must contain no added urea-formaldehyde resins. 1
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Indoor Environmental Quality (IEQ) (Continued)

5.C4 Low-Emitting Materials (Continued)

Technologies  Evaluate and preferentially specify materials that are low emitting, non-irritating, nontoxic and chemically inert.

/Strategies: Request and evaluate emissions test data from manufacturers for comparative products. Ensure that VOC
limits are clearly stated in specifications, in General Conditions, or in each section where adhesives, sealants,
coatings, carpets, and composite woods are addressed.

5.C5 Indoor Chemical and Pollutant Source Control
Intent: Avoid exposure of building occupants to potentially hazardous chemicals that adversely impact air quality.
Requirement: ~ Design to minimize cross-contamination of regularly occupied areas by chemical pollutants: 1

Employ permanent entryway systems (grills, grates, etc.) to capture dirt, particulates, etc. from entering the
building at all high volume entryways, AND provide areas with structural deck to deck partitions with separate
outside exhausting, no air recirculation and negative pressure where chemical use occurs (including
housekeeping areas and copying/print rooms), AND provide drains plumbed for appropriate disposal of liquid
waste in spaces where water and chemical concentrate mixing occurs.

Technologies  Design to physically isolate activities associated with chemical contaminants from other locations in the

/Strategies: building, providing dedicated systems to contain and remove chemical pollutants from source emitters at
source locations. Applicable measures include eliminating or isolating high hazard areas; designing all
housekeeping chemical storage and mixing areas (central storage facilities and janitors closets) to allow for
secure product storage; designing copy/fax/printer/printing rooms with structural deck to deck partitions and
dedicated exhaust ventilation systems; and including permanent architectural entryway system(s) to catch
and hold particles to keep them from entering and contaminating the building interior. Consider utilization of
EPA registered anti-microbial treatments in carpet, textile or vinyl wall coverings, ceiling tiles or paints where
microbial contamination is a concern. Utilize “breathable” wall finishes where circumstances require, to
reduce moisture build-up and prevent microbial cont

5.C6 Controllability of Systems

Intent: Provide a high level of individual occupant control of thermal, ventilation, and lighting systems to support
optimum health, productivity, and comfort conditions.

Requirement:  Provide a minimum of one operable window and one lighting control zone per 200 s.f. for all occupied areas 1
within 15 feet of the perimeter wall.

Provide controls for each individual for airflow, temperature, and lighting for 50% of the non perimeter, 1
regularly occupied areas.

Technologies  Provide individual or integrated controls systems that control lighting, airflow, and temperature in individual
/Strategies: rooms and/or work areas. Consider combinations of ambient and task lighting control and operable windows
for perimeter and VAV systems for non perimeter with a 1:1: 2 terminal box to controller to occupant ratio.

5.C7 Thermal Comfort

Intent; Provide for a thermally comfortable environment that supports the productive and healthy performance of the
building occupants.

Requirement: ~ Comply with ASHRAE Standard 55-1992, Addenda 1995 for thermal comfort standards including humidity 1
control within established ranges per climate zone.

Install a permanent temperature and humidity monitoring system configured to provide operators control over 1
thermal comfort performance and effectiveness of humidification and/or dehumidification systems in the
building.

Technologies  Integrated envelope and HVAC system design strategies that achieve thermal comfort conditions based on

/Strategies: mean radiant temperature, local air velocity, relative humidity, and air temperature. Install and maintain a
temperature and humidity monitoring system for key areas of the building (i.e., at the perimeter, and spaces
provided with humidity control). This function can be satisfied by the building automation system. Specify in
system operation manuals that all sensors require quarterly calibration. Include criteria verification and system
operation in commissioning plan and report.
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Indoor Environmental Quality (IEQ) (Continued)

5.C8 Daylight and Views

Intent: Provide a connection between indoor spaces and the outdoor environment through the introduction of sunlight
and views into the occupied areas of the building.

Requirement: ~ Achieve a minimum Daylight Factor of 2% (excluding all direct sunlight penetration) in 75% of all space 1
occupied for critical visual tasks, not including copy rooms, storage areas, mechanical, laundry, and other low
occupancy support areas. Exceptions include those spaces where tasks would be hindered by the use of
daylight or where accomplishing the specific tasks within a space would be enhanced by the direct
penetration of sunlight.

Direct line of sight to vision glazing from 90% of all regularly occupied spaces, not including copy rooms, 1
storage areas, mechanical, laundry, and other low occupancy support areas.

Technologies  Implement design strategies to provide access to daylight and views to the outdoors in a glare-free way using

/Strategies: exterior sun shading, interior light shelves, and /or window treatments. Orient buildings to maximize
daylighting options. Consider shallow or narrow building footprints. Employ courtyards, atriums, clerestory
windows, skylights, and light shelves to achieve daylight penetration (from other than direct effect or direct
rays from the sun) deep into regularly occupied areas of the building.

5.C9 Acoustic Environment /Noise Control

Intent: Provide appropriate acoustic conditions for user privacy and comfort.

Requirement:  Minimize environmental noise through appropriate use of insulation, sound-absorbing materials and noise 1
source isolation.

Technologies  Evaluate each occupied environment and determine the appropriate layout, materials and furnishings design.
/Strategies:

5.C10 Facility In-Use IAQ Management Plan
Intent: Insure the effective management of facility air quality during its life.
Requirement:  Perform all of the following: 1

« Develop an air quality action plan to include scheduled HVAC system cleaning.

« Develop an air quality action plan to include education of occupants and facility managers on indoor
pollutants and their roles in preventing them.

« Develop an air quality action plan to include permanent monitoring of supply and return air, and ambient air
at the fresh air intake, for carbon monoxide (CO), carbon dioxide (CO 2), total volatile organic compounds
(TVOCs), and particulates (including PM10).

Technologies  Provide action plan for periodic system maintenance, monitoring, occupant/manager training.
/Strategies:

Attachment 3 page 20 of 23



FYO01 Whole Barracks Renewal Phase 4A Section 01000
Schofield Barracks, Oahu, Hawaii

ATTACHMENT 3
6.0 Facility Delivery Process 7
6.C1 Holistic Delivery of Facility
Intent: Deliver a facility that optimizes tradeoffs among sustainability, first costs, life cycle costs and mission
requirements.
Requirement:  Choose team leaders that are experienced in holistic delivery of facilities. 1

Train the entire team in the holistic delivery process. The team must include all stakeholders in the facility 1
delivery, including the users, the contracting staff, the construction representatives, project manager, and
design/engineering team members.

Identify project goals and metrics. 1

Plan and execute charrettes with team members at critical phases of the facility delivery. 1

Identify and resolve tradeoffs among sustainability, first costs, life cycle costs and mission requirements 2
through charrettes and other collaborative processes.

Document required results for each phase of project deliverables that achieve the project goals and are 1
measurable throughout the facility life span.

Technologies  Develop performance specifications or choose competitive range of products that meet environmental criteria.

/Strategies: ) . . - . .
Use automated modeling and analysis tools to assess site and facility design alternatives.

Conduct life-cycle cost analysis (LCCA) in the design process to reduce energy and water consumption.

Conduct a full ecological assessment to include soil quality, water resources and flows, vegetation and trees,
wildlife habitats and corridors, wetlands, and ecologically sensitive areas to identify the least sensitive site
areas for development. Evaluate space utilization/functions to reduce overall space requirements, considering
networking, flextime, flexi-place, dual-use, and other strategies to reduce space requirements/optimize facility
size.

Commission all facility systems to ensure proper performance as designed.
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7.0 Current Mission 6
7.C1 Operation and Maintenance
Intent: Assure that the delivery process assures efficient operation and maintenance of the facility.
Requirement:  Develop a facility operations and maintenance program to include: 2

Commissioning instructions for all facility systems.

. Comprehensive facility operations and maintenance instructions for system operation, performance
verification procedures and results, an equipment inventory, warrantee information, and recommended
maintenance schedule. The instructions should include a comprehensive, preventive maintenance program to
keep all facility systems functioning as designed.

. A periodic training program for occupants, facilities managers, and maintenance staff in all facility
operations and maintenance activities.

« Instructions on sustainable cleaning and pest control practices.

« Develop a comprehensive site/facility recycling/waste management plan.

Provide surfaces, furnishings, and equipment that are appropriately durable, according to life cycle cost 1
analysis.

Technologies  Maintain facility elements, systems and subsystems on a routine maintenance schedule to ensure integrity
/Strategies: and longevity.

Perform scheduled cleaning and maintenance activities with nontoxic environmentally preferable cleaning
products and procedures. Keep air ducts clean and free of microorganisms through a structured program of
preventive maintenance. Clean lighting systems following a regular maintenance schedule to ensure optimum
light output and energy efficiency.

Use pesticides and herbicides sparingly and only when necessary with preference to natural methods and
materials over poisons and toxic agents.

Use automated monitors and controls for energy, water, waste, temperature, moisture, and ventilation
monitors and controls. Turn off the lights, computers, computer monitors, and equipment when not in use.
Enable power-down features on office equipment.

7.C2 Design for Soldier and Workforce Productivity and Retention

Intent: Provide a high-quality, functional, healthy and safe work environment to promote soldier and workforce
productivity and retention.

Requirement:  Provide a high quality indoor environment to enhance user/occupant quality of life (QOL). 1
Provide a highly functional work environment to promote user/occupant work productivity. 1
Provide a healthy and safe work environment to sustain QOL and productivity. 1

Technologies Use a ASID-qualified designer to provide stimulating interior environments with pleasant colors, surface

/Strategies: treatments, room proportions and ceiling heights, external views, natural lighting, and quality detailing for
interior furnishings, equipment, materials and finishes. Use IES standards to provide light to occupied space
with variations in level, comfortable contrasts, natural color rendition, natural/man-made, and adequate
controls to optimize light aesthetic qualities. Provide occupant control of individual work areas configuration,
and lighting, thermal and ventilation systems.

Collaborate with end users to identify functional and technical requirements and to perform adjacency studies.
Configure occupied space to address the specific workers/occupants functions and activities that will be
carried out there. Meet AEI guide requirements. Design and configure occupied space, and select furniture
and equipment using human ergonomics. Identify existing user amenities, such as dining, recreation,
socializa
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8.0

8.C1

Intent:

Requirement:

Technologies
/Strategies:

8.C2

Intent:

Requirement:

Technologies
/Strategies:

ATTACHMENT 3

Future Missions

Assess the Lifespans of the Designed Use and Supporting Systems

Section 01000

Understand the typical or likely lifespan of the function to be accommodated by the facility in order to
recognize how soon the facility should be expected to adapt to a different use. Also, understand the lifespans
of the various building systems to understand when they will need to be updated during the lifespan of the

facility and to design the facility in a manner that facilitates the updating of each system.

Identify how long the designed function is likely to occupy the current facility.

Identify how long the envelope, structure, HVAC, plumbing, communications, electrical, and other systems 1
are likely to last before requiring replacement or upgrade. Consider economic, functional and physical

obsolescence.

Consider the life span of the weapon systems, doctrines, or other programs supported by the facility.

Use life cycle data and other sources to identify the life span of the embodied systems.

Design for Adaptation, Renewal and Future Uses

Explicitly design the facility to maximize accommodation of future uses. The greater the future flexibility, the

less likely is the facility to be a source for waste materials or to require additional materials.

Identify possible future uses for the facility, consider alternatives that expand the list of possible future uses. 1
AND Design the building to accommodate as wide a range of future uses, as practical. AND Design the
installation of building systems to accommodate foreseeable change with a minimum amount of disruption,

cost, and additional materials.

Build the smallest facility necessary to meet current mission functional requirements, using the most efficient 1
shape and form, while taking into consideration expansion capabilities and potential future mission

requirements. AND Design the facility for recycling of materials and systems.

Create durable, long-lasting and adaptable facility shell and structural system. Create an adaptable, flexible
facility design using open planning, service corridors, interstitial space, access floors, demountable

walls/partitions and other adaptable space configuration/utilization strategies.

Select materials that are recyclable, avoiding composite materials, such as reinforced plastics and carpet
fibers and backing. Consider selecting materials and labeling construction materials with identification
information to facilitate recycling. Use pre-cut/pre-fabricated materials and use standard lengths and sizes
(dimensional modularity) in design. Design facility systems and subsystems for reconfiguration and/or

disassembly/recycling using reversible/reusable connectors.
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GENERAL SITE PLAN




AN S ok

A
S

RPROX IMAT
URVEY LIMIT
R )

% TOPOGRAPHIC

400

200

ME LGS

AVENUE

G ﬂ

ALESHIRE
[—

7 zoas L | 207 [T 202 2022

Py L R
R il

2070

400 800

acad

1200

SCALE IN FEET

ona2 2031

FYO1 MCA PN 52265 WBR & BUP PN 52266 WBR.
PHASE 4A, RENDVATE QUAD F
SCHOF 1ELD BARRACKS., OAHU. HAWAII

GENERAL SITE PLAN
RENOVATE QUAD F

FEBRUARY 2001 ATTACHMENT ['zL

SHT




Attachment 5

PRELIMINARY SOILSINVESTIGATION LETTER REPORT
for
FYO1 WHOLE BARRACKS RENEWAL - PHASE 4A
Schofield Barracks, Oahu, HI

January 24, 2001

1.0 PURPOSE AND SCOPE: Thispreliminary soilsinvestigation letter report attachment to
the request for information (RFP) package for the subject project is intended to be used for
information only, during the bidding process. Information about the anticipated subsurface materials
that may be encountered during grading and excavation operations was taken from past subsurface
investigations of projects in the Schofield Barracks area. This|etter report also provides
recommendations regarding area grading, subgrade preparation, foundation design, and flexible
pavement design.

2.0 GEOLOGIC DATA:
21  References. “Geology of the State of Hawaii”, Harold T. Stearns, 2nd edition, 1985, pages
59 and 115-116.

2.2  Geology: Schofield Barracksislocated on the Schofield Plateau between the Waianae and
Koolau Ranges. The Schofield Plateaus was formed by lava flows from the Koolau range stopping
against the older Waianae range. Alluvium from the Waianae range a so butts against and
interfingers with the Koolau lavas on the western side of the plateau and along the rim of Kaukonahu
Valley. Thick deposits (approximately 15 to 18 meters) of fluvial and residual soils generally
underlie the project area. The basaltsin Hawaii dowly decompose by physical and chemica
weathering into the red soils observed in road cuts. The weathering decreases with increasing depth
below the ground surface. Near surface soil have been completely atered such that the soil has no
characteristics of the original rock. Observed within deep road cuts along Kamehameha Highway
near Schofield Barracks, Sterns (ref 2.1) were approximately 3 meters of red soil overlying about 15
to 18 meters of decomposed basalt in which the physical features of the parent basalt can still be
observed.

Scattered boulders encountered within excavations are the result of the decomposition of

basalt into “onion skin” boulders or spheroidally weathered basalt. Larger quantities of basalt
boulders and cobbles, if encountered, may be the fluvial deposits from the Waianae range.
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3.0 SITE AND PROJECT DESCRIPTION:

3.1 Project Description.

The WBR project renovates Quadrangle F. Quadrangle F consists of four buildings; Bldg. 649, 650,
651, and 652. Site improvements will include construction of a multi-purpose recreation court, a
covered gear wash area, vehicular parking areas, and landscaping.

4.0 SUBSURFACE INVESTIGATION:
No subsurface investigation was undertaken because only a few minor structures will be
constructed.

50 SUBSURFACE CONDITIONS:

5.1  Subsurface Conditions. Assumed subsurface soil layers consist of the typica reddish-
brown clayey-silt. Consistency range from medium to stiff. Groundwater should not be encountered
during earthwork operations for the site work. Occasiona basalt boulders may be encountered due
to insufficient weathering of the parrent rock.

6.0 FOUNDATION DESIGN:
6.1 References.

a. Army Technical Manual TM 5-818-1, "Soils and Geology: Procedures for Foundation
Design of Buildings and Other Structures,” October 1983.

6.2  SiteGrading and Preparation.

a. The ground surface where construction is proposed should be completely cleared, stripped
and grubbed to a depth sufficient to remove all pavements, dabs, appurtenances, vegetation, roots,
and other debris. The stripped soils may be used as landscape fill materia with approval from the
landscape architect. Surfaces to receive fill should be properly scarified, moisture conditioned to
within 3% of optimum moisture and compacted to the specified density. Any soft areas that do not
respond to the required compaction should be excavated to remove the soft material and backfilled
with compacted satisfactory fill material.

b. All excavated in-place residua soils free of deleterious matter, stones larger than 3 inches,
and expansive values less than or equal to 2% when tested by the CBR method may be used as
satisfactory fill material. Imported satisfactory fill material should consist of materials classified by
ASTM D 2487 as GW, GP, GM, GC, SW, SP, SM, SC, ML, and MH. In addition, any imported
material should have aliquid limit less than 40 and a plasticity index less than 15.
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c. Crusher waste material may be used under sidewalks, etc. Crusher waste material is a by-
product of commercia quarry operations, free from vegetable matter and other deleterious
substances. The material may be pit run, except that it shall be handled and processed so asto
consistently produce a material reasonably well graded from coarse to fine. Crusher waste material
should have a maximum aggregate size of 3-inches when tested in accordance with ASTM C136. In
addition, the percentage passing the No. 4 shall be not less than 20 nor more than 60 percent, and the
percentage passing the No. 200 sieve (wash gradation) shall not exceed 20 percent. The portion of
material passing the No. 40 sieve shal have aliquid limit less than 40 and a plasticity index less than
15. The sand equivalent value should not e less than 19 when tested in accordance with ASTM
D24109.

d. All fill/cut materias (i.e., under building dabs or paved areas) should be moisture
conditioned to within 3% of optimum moisture and compacted to a minimum 95% of maximum
density for cohesionless soils, and a minimum 90% of maximum density for cohesive soils, as
determined by ASTM D 1557.

e. Satisfactory fill materias should be placed in 8-inch maximum loose lifts and compacted
utilizing heavy compaction equipment. The loose lift thickness should be reduced to 6-inches when
placed and compacted in confined areas, such as beneath or adjacent to footings or in utility trenches.
Where power driven, hand-tampers (i.e., "jumping jacks') are used, the maximum loose lift thickness
should a'so be reduced to 6-inches.

f. Thefinished grade from edge of building to 10 feet away should be sloped 5 percent to
provide positive drainage away from foundations. If building roof runoff is intercepted with gutters
and down spouts, the down spout should be long enough to discharge beyond the backfill limits of
the blower building.

g. If footings are formed, the remaining annulus between the footing edge and excavation
face should be wide enough to alow hand-held equipment to compact the backfill material.
Excavation surfaces that become wet or muddy should be remediated by drying the excavation
surface and recompacting or removing the wet material. Excavation surfaces that become dried out
and cracked should be remediated by moisture conditioning and recompacting the surface.

6.3  Shallow Foundations. Based on previous projects, the recommended allowable soil bearing
pressures for footings bearing on undisturbed silt or newly compacted fill is 143.6 Kpa (3000 psf).
Allowable bearing pressures may be increased by one third for short term loading such as seismic or
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wind loads. All footings should bear a minimum 60 centimeters (24 inches) below the lowest
adjacent grade. Isolated and continuous footings should be at least 45 centimeters (18 inches) wide.

6.4  Seismicity. See Genera Design - Structural section of RFP.

6.5 Sabson-grade. Slabs-on-grade shall be supported on avapor barrier over 100 mm (4
inches) of compacted Granular Termite Barrier (GTB) over a separation geotextile over 100 mm (4
inches) of compacted Capillary Water Barrier (CWB) material. The subgrade beneath proposed
buildings should be kept continually moist (no standing water) for at least 5 days prior to placement
of the CWB. The GTB shall be conditioned with only enough moisture for compaction. Saturation
or flooding is prohibited.

The vapor barrier shall have the following properties:
Minimum 15-mil thick polyolefin geomembrane manufactured with SO certified virgin resins.

Water Vapor Transmission Rate ASTM E-96 not exceeding 0.006 gr./ft2/hr.
Permeance Rating ASTM E-96 not exceeding 0.015 gr./ft2/hr.
Water Vapor Retarder ASTM E-1745 meets or exceeds Class B
Puncture Resistance ASTM E-1709 minimum 1970 grams

Tensile Strength ASTM D-638 minimum 45 [bf/in.

Vapor barrier joints shall be lapped a minimum of (12 inches) and sealed with the manufacturer’s
recommended mastic or pressure sensitive tape. The vapor barrier shall be lapped over footings or
sealed to foundations. The contractor shall check the vapor barrier surface, seams, and penetrations
at columns and utilities for damage and discontinuities prior to the placement of GTB. The check
shall be performed in the presence of the Contracting Officers representative.

7.0 FLEXIBLE PAVEMENT DESIGN:
7.1 References.

a. Army Technical Manual TM 5-822-2, "Genera Provisions for Roads, Streets, Walks, and
Open Storage Areas', April 1977.

b. Army Technical Manual TM 5-822-5, "Pavement Design for Roads, Streets, Walks, and
Open Storage Areas', June 1992.

7.2  Discussion. A Cadlifornia Bearing Ratio (CBR) value of 6% is adopted based upon previous
tests on similar soils at Schofield Barracks. Anticipated traffic for the driveway and parking for the
mai ntenance building has been estimated to place the pavements in the category 111 traffic.

7.3 Design Parameter s and Required Thickness.
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Access Road &
Parking
Traffic Category: [l
Class Street: E
Design Index: 3
Subgrade CBR: 6%
Base Course CBR: 80%
Design Total Thickness: 325 mm (13 inches)
Recommended Pavement Structure:
Surface Course AC: 50 mm (2 inches)
Base Course: 150 mm (6 inches)
Subbase Course 125 mm (5 inches)

7.4  Pavement Recommendations.

a. The asphalt concrete should meet State of Hawaii, Department of Transportation,
Standard Specifications for Road and Bridge Construction, 1994, Mix No. IV, Asphalt Viscosity
Grade modified AR8000. The asphalt pavement should be compacted to a minimum 92% of
theoretical maximum density as determined by ASTM D 2041.

b. The base course should meet State of Hawaii, Department of Transportation, Standard
Specifications for Road and Bridge Construction, 1994, 1-1/2 inch maximum size aggregate
gradation. The base course should be compacted to 100% of maximum density as determined by
AASHTO T-180.

c. The subbase course should also meet State of Hawaii, Department of Transportation,
Standard Specifications for Road and Bridge Construction, 1994. . Minimum CBR strength of 50%.
The subbase course shall be compacted to 100% of maximum density as determined by AASHTO T-
180.

d. The prime coat should meet ASTM D 2027 for MC-30 or MC-70 (cutback asphalt), and
should be applied at arate of 0.15 to 0.40 gallons per square yard. Prime coat should be placed on
top of the compacted base course prior to placement of the AC surface course.

e. Thetack coat should meet ASTM D 977 for SS-1 (emulsified asphalt), and should be
applied at arate of 0.05 to 0.20 gallons per square yard. Tack coat should be used to bond new
asphalt pavement to any existing asphalt pavement or concrete structures (i.e., curb and gutters).
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8.0 POINT OF CONTACT: For additional geotechnica design information or to discuss the
recommendations in this letter report, please contact US Army Corps of Engineers, Pacific Ocean

Division, Building 230, Fort Shafter, HI 96858, attention: Design Branch, Raymond Kong (ph 808-
438-6953).
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QUAD F FIRE ALARM SEQUENCE OF OPERATIONS MATRIX

Legend:

1=Activation of
supervisory alarm only
required.

O=Mandatory sequence

System output:

Transmit alarm to

Emergency Forces

Transmit Supervisory

alarm to Emergency

Forces

Transmit Trouble
Alarm to Emergency

Forces

Activate visible and

audible alarm
annunciator

Activate visible and

audible supervisory

annunciator

Activate visible and

audible trouble

annunciator

Activate all occupant

notification

appliances
Tare Speciar
Elevator Recall (see

elevator

pecification)

Shutdown elevator
power thru shunt trip

Release door to

close
Activate sounder

base alarms in all

Activate sounder

base alarm

Activate all sounder

base alarms in only

dwelling unit

Shut down air

handling fan

Release all doors in

stair to close

Initiation devices and
occupant notification
appliances operation

maintained

Initiate Elevator
Emergency Recall

Phase |

Local sprinkler alarm
gong activated upon

sprinkler flow

System Input:

Sprinkler riser or floor
\water flow or pressure
switch

Sprinkler valve tamper
switch

Elevator sprinkler flow
switch (Elev mach rm)

Heat detector located
max 2' from spkir head
(Elev mach rm only)

Loss of voltage to control
circuit for the
disconnecting elevator
power

Elevator lobby or Elevator]
Machine Rm Smoke
Detector

Manual pull station

Smoke Detector for
Release of Magnetic
Door Holder not
protecting stair door
opening

Dwelling unit smoke
detector w/sounder base
(multiple rooms in dwelling
unit)

Dwelling unit smoke
detector w/sounder base
(single room type dwelling
unit only)

Single break or ground
fault in fire alarm circuit

Supply duct smoke
detector (>2000 CFM)

Return duct smoke
detector (>15000 CFM)

Smoke detector near Fire
alarm panel in unoccupied
room

Smoke detector for
release of magnetic door
holder protecting stair
door opening.

Kitchen hood suppression|
system activation

NOTES:

1. This control sequence supercedes any conflicting sequence in the specification or other RFP document.
2. This is the minimum sequence of operation required for this project. Revision of any sequence must be approved by the Contracting Officer through coordination with the designer and

District Fire Protection Engineer.

3. The operation sequence indicated is not complete. Provide other operation sequences in accordance with NFPA 72 and RFP Documents.
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TYPICAL GAS TRAP DETAIL




[ 1 NON TRAFFIC AREA
CONDTION

MR s 0 m m
ot p . - -
_\ - EE SECTION "B* ¢ X STEEL COVER- 3 m
RRAIER W A t \ ‘/_lmnm
L A ETRENY Y b .
e = ™ _-‘—Tr‘nm COVER i 6
¥ THREADED CAP % 8
s AR
= m
PRO
DISCHARGE PROM COF Y= @ CORERS WL ST RLATE Pok HisoLe pons -6 x 26 x 200 7L
5= 24 WIN,_ $150] | | L
- HANDLE DETAIL
N T
A sl BP
1T g{ 1l % T0 SENER MANHOLE
] Bt Sfe-n $= 2% MIN
e R A :
§_ 39300 e E¥ O |
Hy 4l = Z22 T\ |
SECTION “A-A F 1 ,:_\\_ |
6 x Pl I3 e . Bx20x13R |
P R ;'
. 12x38 8 s s NG |
woxsoxs—" [P. S|l > s » | -V i
A _
——— e : |
13335* X100 48 © A | A A 213,014 x 150 20 I
S v 150 :
1250 mn !
p—— e i He It I
10mm {4 EOUAL SPACES 10 e SECTION "B i
f o I
6 ¥ GALVANIZED STEEL PL Jzon m
¥ITH CRECKERED PATTERN. — ] j
B Y L IFTING HANDLES, |
SEE HANDLE DETAIL |
ﬂ |
. 12 X 36 PL |
: i
I i !
Hott B" Hen j
erh e | A :
|
1 L s o 4 EOUN SPACES |
E "gH HIK . r ,.\, |
|
E @ PERINETER 12 X 38 PL (TYP} |
- |
§__ 50 #100 ,
COVER-PLAN o ;
COVER-SECTION "c-C :
|
LI 1200 180 !
150 :
* Weel et — o !
2 i
| .'
SLOPE 5% (TYP) |
NOTE: AL UNITS ARE IN MILLIMETERS (M) UNLESS IDICATED OTHERWISE. |
M| T0 SEXER |
8 I 3 FYO! MCA PN 52265 WBR & BUP PN 52266 WBR. | |
T PHASE 4A. RENOVATE QUAD F :
h ’ A SCHOF IELD BARRACKS. DAHU, HAWAII I
|
Y !
2 TYPICAL GAS TRAP DETAIL |
i I
PLAN I
NOT TO SCALE FEBRUARY 2001 ATTACHMENT & \
i
]
H

SHT




ATTACHMENT 9

CROSSWALK & STOP LINE DETAIL
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CHAPTER 1
GENERAL

Volume 4, This manya] is applicable to ] elements
of the Army or Ajp Force charged with planning or
performing military construction,

1-2, Definitions, The following definitions, in addition
to those given in paragraph 14, T™M §-813-1/AFM
88-10, Volume 1 are applicable to thig manual.

@ Backflow. The flow of any foreign liquids,
fases, or other substances into the distributing
- pipelines of g Potable supply of water from any
source or sources not intended.

b. Back-siphonage. The backing up, or siphoning,
of a foreign liquid into g potable water system; this
oceurs when the potable water system, at any point
or place, is at 3 pressure less than atmespheric, with
an opening or break in the system, thereby drawing
the foreign liquid toward the potable water,

¢ Cross conmection, Any physical connection
which provides an opportunity for nonpotable water
to contaminate potable water,

4. Distribution mains, All pipelines of the
distribution ystem, except the smajl service pipes
connecting building Systems to the supply.

e. Transmigsion mains, Those pipelines or con-
duits which tarry water from one point to another
without intermediate service Connections; e.g,,
pipelines from a Pumping station to & reservoir,

1-3. System planning, The distribution system must
reliably and economically supply water, in adequate
quantities and at adequate pressures, to all water
users. In order to plan op design a water dig tribution
system, the location or point of demand myst be
known or assumed, and the magnitude of each de-
mand known op ostimated; water demandgs may then
be categorized by purpose as domestic, industrial,

special, or fire Protection. Criteria for determinin,
water demands ape diseussed in TM 5-818-1/AF)

and distribution works in meeting projected peak
demands is best determined by hydraulie analyses
of the system, Sueh hydrauyije analyses, usually per-
formed on digital tomputers, are very helpful to
system planning,

14, Crosg tonnections, (Cross connections and back-
flow prevention for Air Foree facilities are defined
In AFM 85-21).

& Avoidance of crosg connections. If fires are to
be fought with both potable angd nonpotable sup-
Dlies, separate distribution Systems must be used to

tion systems are sometimes filled from both potable
and nonpotable supplies. If this is the case, the
potable water shaj] be discharged to the reservoir
through an air break not less than 12 inches above
the maximum water level of the reservoir, In g
similar manner, where Potable water is to be used ag
gland sealon g bump handling nonpotable water, the
Potable water must be stored in a tank with an aip

£4p between the end of the water supply line and

the top of the tank, Special care must alsg be taken
of such items ag valve pits and water storage -
facilities to ensure that surface water runoff cannot
enter potable water systems. Other situations that
can resuit in back~siphonage are flexible hose having
one end immersed in nonpotabls water and the
other end connecteq to 8 potable water hose bib,
botable waterlines entering swimming pools

11
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without air gaps, {awn irrigation systems Wwith
sprinkler heads flush with the ground, and imprope?
connections at vehicle wash racks.

h. Prevention of backflow. Devices for the
prevention of backflow include air gaps and
reduced-pressure-prineiple backflow preventers.
Air gap distances should be at least twice the
diameter of the water supply line and reduced-

12 -

pressure-principle hackilow prevention devices
should meet the criteria of American Water Works
Association (AWWA) 506 (See app A for
references). Double check valves for backflow
prevention are not considered suitable and should
not be used. Rack-siphonage cal be prevented with
air gADS atmospheric-type vacuum breakers, or
' pressure-type yacuum breakers.

—_—




TM 5-813-5/AFM 88-10, Vol. &

CHAPTER 2
PRESSURE REGULATION ALTERNATIVES

2.1, General. The pressure levels for the distribu-
tion system are set by chapter 4. Alternative means
to maintain these pressures consist of gravity
gystems, direct pressure systems, pneumatic
system or a combination of the above. Pressure
regulating valves are available to reduce gystem
pressures if required.

2-2, Gravity pressure systems, This Is the preferred
method of maintaining adequate pressure in the
gystem, Gravity pressure systems are inherently
associated with elevated storage. A storage facility
provides a reservoir in which the inflow and outflow
of water can better match the hourly consumer de-
mand and can be a supply source during emergency
situations such as interruptions in the normal sup-
ply service or heavy demands for fire fighting.
Reservoirs should be located within or adjacent to
load centers (i.e., areas of high demand) of the
distribution grid to meet water demands in those
areas without causing high velocities and head
losses in the distribution mains. The pressure in the
system supplying water to the storage facility needs
te be sufficient to fill the reservair. If it is not,
booster pumps may be required. Two types of tanks
may be used in a gravity pressure system: elevated
and ground storage tanks,

a. Elevated tenk, Where ground elevations are
relatively uniform, an elevated tank will be con-
sidered to maintain pressure in lieu of ground
storage facilities where practical. The tank will be
adequately sized in accordance with TM 5-813-4/AFM
88-10, Vol. 4, The height of the tank will be deter-
mined from the topography of the area served, the
height of the buildings and the pressure losses in the

distribution system, Standard and special designs

are available in sizes up to 8,000,000 gallons, Stan-
dard design will be utilized except where special
conditions warrant other designs. Special designs on
Air Force projects will be subject to approval by HQ
USAF/LEEEU, Washington, D.C, 20332, In addition,
altitude valves, check valves and shut off valves are
necessary to control the level of water in the tank
and to provision or isolate portions of the distribu-
tion system during emergencies, These are to be
contained in a valve pit near the base of the tank,

protected from freezing, and will provide for ap-
propriate connecticns to the distribution system.

b. Ground level storage. Ground level storage can
consist of steel standpipes and steel or comcrete
ground storage reservoirs, These are to be designed
where there is sufficient difference in ground eleva-
tion to maintain adequate pressure in the distribu-
tion system. Concrete reservoirs can be designed
for any size system, but are more often used for
larger sizes, i.e., those exceeding 1,000,000 gailons,
Standpipes of 6 to 20 feet in diameter may be in-
stalled for small systems. If the differences in
natural ground elevations is insufficient to maintain
pressures, booster pumps may be required in con-
junction with ground storage to increase system
pressure.

¢. Sizing of storage wolume. The maximum and
minimum elevations of water in the tank determine
the pressure in the distribution system and should
be designed accordingly, The required volume
determines the surface area of the tank which is
based on dally use and fire flow demand. Refer to
TM 5-813-4/AFM 88-10, Vol, 4.

2-3, Direct-pressure systems. A direct pressure
distribution system is one in which no elevated
storage is provided, and the required distribution
pressures are maintained only by pumping facilities.
A ground level storage tank may be provided to
serve as an intake supply for the pumping facilities,
Direct-pressure distribution systems will be con-
sidered only where the military use or special re-
quirements will not permit the utilization of
elevated storage tanks. Caution must be used in
design to reduce surge pressure and compensate for
variable volume demands. Provisions must be made
to ensure the availability of sufficient supply to
meet fire and emergency demands. The pumping
facilities in a direct-pressure system must have firm
capacities equal to or greater than the peak demand
rates exerted on the system. The firm capacity of a
pumping facility is the total pumpmg capacity with
the largest pump out of service. Automatic controls
are available which react to pressure sensors and
cycle the pumps aceording to a sequence which may
be predetermined by the operator.
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a. Pumping stations. For variable flow require-
ments, consideration will be given to variable speed
pumps, multiple pumps with stage control, flow
regulating valves, or flow recirculation. The usual
location is at the supply and treatment faeility.
Additional unita may be located within the distribu-
tion system, Consideration should be given to pro-
viding a by-pass around pumps in the distribution
system so that some flow may be maintained even
when the pump is out of service. The pumps and
associated equipment shall be contained in a vault or
pump house to protect the equipment from the
environment,

b, Line boosters. Line booster stations may be
designed where system head loss dictates their use.
This may include distribution system areas that are
remote from pumping stations, high rise building
areas where normal pressure is inadequate, localized
areas’ of higher elevation or extensions to existing
distribution system where the cost of additional
elevated storage is prohibitive, These pumps may
he submersible turbine pumps, mounted in housings
which ean be installed in a water main much the
same as a regular section of pipe. The pumps may be
buried underground. As with all electrical-
mechanical devices, they are subject to maintenance
needs, Therefore, provision must be made for future
maintenance which may include excavation of the in-
stallation, Other types of pumps, most commonly
centrifugal, may be installed in a vault or pump
house, This installation is designed as any other
pump station.

e. Multiple pressure levels, In multiple pressure
level distribution systems, where pumps are installed
in the system, the designer should check for circula-
tion around the pumps. If recirculation of water
from the high pressure system to the low pressure
system is possible, which would cause the water to
be pumped twice, distribution line valves must be
closed or check valves should he installed.

9-4, Pneumatic System. A hydropneumatic tank
“piding” on the system serves two functions, First,
it can act as a reservoir of water for emergency sup-
ply for a short period of time such as a supply for a
sprinkler head; second, it can act as an air spring or
piston and is a reservoir of stored energy to main-
‘tain pressure in the system and help avoid short-
cyeling of the pumps.

a. Applicability. Hydropneumatie distribution
systems are applicable where demands are less than
50D gallons per minute, Hydropneumatie tanks will
be designed and constructed in accordance with
ASME Boiler and Pressure Vessel Code, Section
VIIL '
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b, . Pressure settings. The low pressure setting on
the hydropneumatie tank i{s determined by distribu-
tion system requirements, The recommended
minimum operating pressure is 30 pounds per
gquare inch (psi), at the highest ground elevation in
the distribution system. The high pressure setting
on the hydropneumatic tank is dependent on the
maximum allowable pressure in the distribution
system, The recommended maximum operating
pressure-is 100 psi. For a specific application, the
pressure variation in the tank is normally about 20
psi. The low water level {water level at the low
pressure setting) must be high enough to provide a
water seal, At the low water level, the water re-
maining in the tank should be at least 10 percent of
the capacity of the tank. The high water level should
be calculated to provide maximum efficieney. The
pumps will be sized to deliver 125 percent of the
caleulated peak demand of the distribution syatem.
The tank size will be at least 10 times the rated
capacity of the pump. The tank will be sized so that
the pump cycles not less than 4 times per hour, nor
more than 10 times per hour, unless the pump motor
horse-power rating exceeds 50, in which case the
maximum number of cycles will be 8 per hour. Com-
pletely automatic hydropneumatic tank controls are
available to maintain proper operating conditions
(correct air-water volume ratios) during each pump
eycle. An auxiliary air compressor-type, air charg-
ing system will be used for tanks larger than 750
gallons and pressures higher than 756 psi. An air
volume control valve operation will be used to main-
tain correct air-water volume ratios for all other
applications,

2-5, Pressure regulating valves. Pressure regulating
valves function to reduce an existing high pressure
to a uniform downstream pressure. Although this

function can be accomplished by partially elosed line

valves, this method requires manual operation or
motorized operators with remote control and con-
tinuous monitoring. Automatic pressure reducing
and sustaining valves are available which react to
distribution system pressures, These valves operate
on two principles.

a. Direct action. A direct-acting regulator cannot
regulate pressure closely if considerable range of
variation between the wide open and nearly closed
positions is required. The regulated pressure ig in-
fluenced considerably by variations in the high-
pressure side, and a great differential must always
exist between the high side and the regulated side.
Such regulators give excellent service in small sizes
where accurate regulation is not important or where
the rate of flow is fairly steady.




b. Pilot operated. In water distribution regula-
tion, it is important to sustain the ‘pressure as load
inereases, With pilot-operated reducing valves, it is
possible to get extremely close regulations at any
flow up to the full capacity of the valve wide open,
Pilot-operated valves may chatter and perform im.
properly when flow is very small and the disc or

TM 5-813-5/AFM 88-10, Vol. 5

piston is close to the seat, Each valve must he pro-
vided with two gate vaives, permitting it to be shut
off for repairs without Interfering with other valves.
Pressure regulators, like other automatic equip-
ment, should be inspected weekly to insure good
operation and discover the need for Preventive
maintenance before & serious breakdown occurs,

28
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CHAPTER 3
DISTRIBUTION MAINS

3-1, Main sizes, Maximum and minimum distribution
systems pressure requirements are given in chapter
4, Distribution system hydraulic analysis are given
in appendix B, Water distribution mains of various
materials are readily available in sizes ranging from
6 to 48 inches inside diameter; large pipes up to 144
inches and greater can be specially made, Minimum
diameter for distribution mains and fire branches is
8 inches.

a. Domestic requirements, The system should be
capable of delivering the peak domestic demand as
described in TM 5-818-1/AFM 88-10, Volume 1, plus
any special requirements, at pressures not lower
than 30 pounds per square inch at ground elevation.
The required daily demands should be determined
by caleulating the effective populations of various
areas to be served and applying the appropriate per
capita water allowances (TM 5-813-1/AFM 88-10,
Volume 1}, Guidance on the estimation of demands
at special projects is given in TM 6-818-7/AFM
88-10, Volume 7, For small installations not having
elevated storage, the peak domestic demand will be
determined on a fixture basis {TM 5-810-5/AFM
88-8, Volume 4),

b, Fire Flows The distribution system- will be
designed to deliver the necessary fire flow require-
ments, the required daily demand {TM 5-813-1/AFM
88-10, Volume 1), and any industrial or special
demands which cannot be reduced during a fire.
When only hose streams are supplying the required
fire flow streams, residual ground level water
pressures at fire hydrants should be not less than 10
pounds per square inch, If sprinkler systems are

used, residual pressures adequate for proper opera-

tion of the sprinkler systems must be maintained.
Specific guidance as to fire flows and pressure re-
quired for various structures and types of fire pro-
tection systems Is given in AFM 88-10, Chapter 6
for Air Force applications and MIL-HDBK-1008 for
Army applications.

e. Friction losses. In computing head losses due
to friction in a distribution system, the Hazen-
Williams formula, as given below, will be used.

V = 1.818 CR0.63g0.64 feq 3-1)

where

V = the mean velocity of the flow, in feet per
second.

b
I

the hydraulic radius of the pipe in feet, i.e.,
the eross-sectional area of a flow divided by
the wetted perimeter of the pipe. For a cir-
cular pipe flowing full, the hydraulic radius
is equal to one-fourth the pipe diameter.

the friction head loss per unit length of pipe
{feet per feet).

a roughness coefficient, values of which de-
pend on the type and condition of pipe.
Typical values of this coefficient are shown
in table 3-1.

w2
1

<
I

Table 3-1, Pipe materials and valves

Plpe Materinl c
Conerete (regardless of age) 130
Caat iron: .

Naw . 130
b years old 120
20 years old 100
Welded steel, new 120
Wood stave (regardless of age} 120
Asbestos-coment 130
Plastic (PVC, Fiberglass) 180

Values as high as 150 are claimed for plastic pipe.
The values shown in table 3-1 are considered prac-
tical limits because of losses that may result due to
fittings and valves, and because of improper in-
stallation. Hydraulic analyses will normally be made
using a value of 100 for the roughness coefficient,
However, consideration should be given to the use
of coefficients greater than 100 when specifying con-
crote, ashestos-cement, or plastic pipe under condi-
tions that experience has shown will not seriously
reduce the carrying capacity of these pipes, within
the anticipated economie life of the project. Coeffi-
cients greater than 130 should not be used. In some
cases, expansions to existing distribution networks,
rather than entirely new networks, must be planned.
In such instances, it may be desirable to determine
the roughness coefficients of the existing pipelines

3-1
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through a series of coefficients tests. These involve
isolating sections of pipeline to the greatest extent
possible, measuring the flow through the pipelines,
and monitoring the changes in the hydraulic gra-
dient between different points on the same pipes.
This information can be used to derive the friction
head loss per unit length of pipe, and, in turn, a
roughness coefficient can be caleulated,

d. Fire-hydrant branches. Fire-hydrant branches
{from main to hydrant} should not be less than 8
inches in diameter and as short in length as possible,
preferably not longer than 50 feet with 2 maximum
of 300 feet.

3-2, Location of mains,

a. General Mains should be located along streets
in order to provide short hydrant branches and serv-
ice connections. Mains should not be located under
paved or heavily traveled areas and should he
separated from other utilities to ensure the safety of
potable water supplies, and that maintenance of a
utility will cause a minimum of interference with
other utilities.

b, Distribution system configuration. The con-
tiguration of the distribution system is determined
primarily by size and location of water demands,
street patterns, location of treatment and storage
facilities, and topography. Two patterns of distribu-
tion main systems commonly used are the branching
or dean end, and gridiron patterns,

(1) Branching system. The branching system
shown in figure 3-1 evolves if distribution mains are
extended along streets as the service area expands.
Dead ends in the distribution system are undesir-
able and should be avoided to the extent possible.

(2) Gridiron system, The second distribution
configuration is the gridiron pattern shown in figure
3-1. The gridiron system has the hydraulic advan-
tage of delivering water to any location from more
than one direction, thereby avoiding dead ends. The
use of a gridiron pattern looped feeder system is
preferable to the use of a gridiron pattern with a
central feeder system because the looped feeder
supplies water to the area of greatest demand from
at least two directions., A looped feeder system
ghould be used for water distribution systems
whenever practicable, Although it is advantageous
to have all water users located within a grid system,
it is often impracticable to do so. Water is normally
delivered to a remote water user, or a small group of
users, by a single distribution main. Therefore, the
majority of the water users are served within a
gridiron system while the outlying water users are
served by mains branching away from the gridiron
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system, Branching mains should be avoided to the
greatest extent possible.

c. Horizontal separation between water mains
and sewers, Water mains should be laid horizen-
tally, a minimum of 10 feet, from any point of exist-
ing or proposed sewer or drain line. Water mains
and sewers must not be installed in the same trench.
If any conditions prevent a horizontal separation of
10 feet, a minimum horizontal spacing of 6 feet can
be allowed, but the bottom of the water main must
be at least 12 inches above the top of the sewer.
Where water mains and sewers follow the same
roadway, they will be installed on opposite sides of
the roadway, if practicable,

d. Water main sewer crossings, Where water
mains and sewers must eross, the sewer will have no
joint within 3 feet of the water main unless the
sewer is encased in concrete for a distance of at least

-10 feet each side of the crossing. If special conditions

dictate that a water main be laid under a gravity-
flow sewer, the sewer pipe should be fully encased
in concrete for a distance of 10 feet each side of the
crossing, or should be made of pressure pipe with no
joint located within 3 feet horizontally of the water
main, as measured perpendicular-to the water main.
Pressure sewer pipe shall always cross beneath
water pipe and & minimum vertical distance of 2 feet
hetween the bottom of water pipe and the top of
pressure sewer pipe shall be maintained. The sewer
must be adequately supported to prevent settling,

e. Protection in airfield pavement areas. Water
mains should not be located under airfield pavement
areas if other locations are available and economi-
cally feasible. Special protection of the mains are re-
quired when alternative locations are not available
and it is necessary to locate water mains under
pavement areas on which aireraft move under their
own power, The amount of protection needed is
dependent upon the importance of maintaining a
supply of water to the area served by the main, and
on the availability of emergency water supplies to
the affected area. The degrees of protection should
be considered as follows:

(1) Minimum protection. The water main must
be enclosed in a vented, open.end, outer conduit
from which the main can he removed for repairs or
replacement. The outer conduit must have sufficient
strength to support all foreseeable loadings.

{2) Intermediate protection, Intermediate pro-
tection requires the water serviee to be carried
under the airfield pavement by dual waterlines
enclosed in an outer conduit or, preferably, in
separate conduits.
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{A) BRANCHING OR DEAD-END PATTERN
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(AREA OF HIGHEST DEMAND CROSS-HATCHED)

WATER DISTRIBUTION SYSTEM PATTERNS

Figure 3-1, Water distribution system patterns.

33




TM 5-813-5/AFM 8810, Vol. 5

@) Maximum protection. Where more than one
utility crosses the airfield pavement and individual
crossings would be more expensive than a combined
crossing, the utilities will be enciosed in a utflity
tunnel of sufficient size for in-place repairs. Special
precautions muat be taken in the placement and pro-
tection of individual utility lines within the tunnel to
ensure that failure of one utility does not affect the
service of the others. Special protection of mains is
not required where the mains are located heneath
pavement areas that are not normally subject to the
movement of aircraft under their own power, such
as hangar access aprons on which aireraft would be
towed.

3.3, Dual water supplies.

a. Applicability. Dual water supply systems con-
sist of independent pipe networks supplying two
grades of water to users. The higher quality water is
used for domestic purposes such as drinking, cook-
ing, dishwashing, laundry, cleaning, and batching;
the lower quality water may be used for toilet flush-
ing, fire fighting, lawn and garden watering, and
commercial or industrial uses not requiring high
quality water. Dual water supply systems are not
feagible except under unusnal circumstances. A dual
water supply might be utilized when the only avail-
able water supply is brackish and the cost of a dual
gystem is less than the demineralization cost of all
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the water supplied to users; or when only a limited
quantity of higher quality water is available, and it
is more economical to construct a dual system than
to implement the required treatment of the lower
quality water, If a dual water supply system is
established and the lower quality water use might
result in human contact or ingestion (e.g., toilet
flushing, lawn and garden watering), both water
supplies must be disinfected.

b, Evaluation of dual water supply system. The
design of dual water supplies will be determined
using results of feasibility studies which have sub-
stituted all engineering, economie, energy, and
environment factors. If a dual water supply system
is installed and a brackish water is used as the lower
quality water, metallic pipes and plumbing facilities
exposed to the brackish water may have consider-
ably short lifespans than similar facilities exposed
to water of better mineral quality. There will be no
connection between the two pipe networks of a dual
distribution system.

3.4, Recycling used water. There are operations that
generate effluent water than can be reused for the
same operation after minimal treatment. This does
not constitute a dual system, Examples of such ef-
fluents are laundry wastes, vehicle washrack waste
water, and plating operations waste water. Recycl
ing of such water should be practiced wherever
feasible,
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CHAPTER 4
DISTRIBUTION SYSTEMS PRESSURES

ject to high flow rates and Surge pressures, Areas of
excessively high or low Pressures require that the
system be divided into multiple pressure levels,

4-3. Pressure-reducing valves, Pressure-reducing
valves wil be required in areas of the distribution

areas, If Pressure-reducing valves are to be instailed
on individual serviee lines, the preferred location ig
adjacent to, and upstream from, the water meter for
sach building op immediately inside the building
being served. In Some cases, it may he hecesgary to
install press ure-reducing valves only on lines to cer.
tain Plumbing or heating units which are adversely
affected by axcessive Pressures,

4.4 Pressure-reliof valves, Pressura-relief valves
should he installed in s Systems which might be
subjected to greater than allowable pressures, In
systems with 100-pounds per Square ineh pumps, the
bressure-relief vajves should be set tq discharge at

20 pounds per square inch; Pressures greater than

120 pounds Per square inch may be experienced fo

brief periods during testing or operation of thes

pumps. All pumps driven by variable spesd motor;
Or engines should he provided with relief valves
and if the shutoff pressure of any pump exceeds 12(
Pounds per Square inch, the Pressure-relief valyeg
should be installed and get at approximately 120
pounds per Square inch,

4.5 Waterham mer,

Cause pressure waves to travel through the liquid,
both upstream and downstream from the point of
origin,

—~ the magnitude of the pressure rige is propor-
tional to the changes in fluig velocity and pressure
wave,

~—the pressure rige s independent of the length
and profile of the pipe,

—the velocity at the Pressure wavs is the same
as the velocity of sound through water,
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4. Prevention and controb Waterhammer due to
valve closure can be minimized by the use of slow
closing valves. Surges caused by the starting of
stopping of centrifugsl pumps can ysually be pre-

vented by use of check vaives Of the pump's dis-
charge line Other methods of control include

pressure relief valves, anticipating pressure rel_iaf

valves, vacuum relief valves, surge tanks and air
chambers.

a

4-6. Cavitation. Cavitation isa complex phenomenon
that may take place in pumps. Ina centrifugal purme
as Hquid flows through the suction line and enters
the eye of the impeller. the velocity inereases and

pressure Jecrenses, 1f the pressure talls below the
vapor pressure corresponding 0 the temperature of
the liquid, pockets of vapor will form. When the
vapor pockets in the flowing liquid ceach a region of
higher pressuré, the pockets’ collapse with a hammeX
effect causing noise and vibration. Tests have shown
that extremely high instantaneous pressures may
be developed in this manner, resulting in pitting
yarious parts of the pump casing and impeller. Con-
ditions may be mild or severe and mild cavitation
may occur without much noise. Severe cavitation
can result in reduced efficiency and nitimate failure
of the pump if steps are not taken to eliminate the
cause. '
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CHAPTER &
DISTRIBUTION SYSTEM EQUIPMENT

5-1, Valves, The types of valves most frequently used
in water distribution are gate, butterily, ball, plug,
globe, and check valves. Applications of the various
types of valves and the standards to be used for
these valves are given in table 5-1, All valves should
have the direction to open shown on their operators.

a. Gate valves. Gate valves may have either a
single solid wedge gate or double dise. Solid wedge
gates are satisfactory in sizes up to 6 inches, but
double dise gates should be used for larger sizes,
Because of the excessive wear and leakage of the
gates and seats which may result, gate valves
should not be used where frequent operation is re-
quired. If gate valves are left open for long periods,
debris may accumulate in the seats and prevent
complete closure, but if left closed for long periods,
deposits may prevent opening. Gate valves should
be operated periodically to break loose any deposits
which might have formed. Large gate valves should
be geared to make operation easier. A typical double
gate vaive is shown in figure 5-1.

b. Butterfly valves, The advantage of butterfly
valves include easy operation, small space require-
ment, low cost, minimum maintenance, low head loss,
driptight shutoff, suitability for throttling, and
reliability, A disadvantage is that main cleaning and
lining equipment cannot be used in lines containing
butterfly valves without removing the valves.
Mechanical valve operators will be designed fo
restrict the rate of closure so that water hammer
will not oceur in the system in which the valve is in-
stalled. A typical butterfly valve is shown in figure
6-2, '

¢. Ball valves. Ball valves have the advantage of
ease of operation, reliability, durability, and eapabil-
ity of withstanding high pressures, but are usually
expensive, A typical small-diameter ball valve is
shown in figure 5-2,

d. Plug valves. Lubricated and eccentric piug
valves are the types of plug valves commonly used.
Lubricated plug valves normally have a cylindrieal

Table 5-1. Valve applications and standards,

Type Applications
Gate Sectionalizing distribu-
tion mains, {solating
fire-hydrant branches.
Butterfly, Mains with water
rubber seated pressures less than
- 180 Ibfinz,
Ball Applications involving

throttling or frequent
operation, Water
service lines,

Plug Applications involving
throttiing or frequent
operation. Water
service lines,

Globe Throttling operations,

Water service lines.

Sizes to be Standard
Used

(diameter, inches)

AWWA (500, Standard
for Gate Valves -3 in.
through 48 in. - For
Water and Other Liquids,

AWWA (504, Standard
for Rubber-seated
Butterfly Valves.

AWWA C507, Standard
for Ball Valves, Shaft - or
Trunnion Mounted - 8 in,
through 48 in, - For
Water Pressures up to
300 psi,

3 or larger

3 or larger

¢ or less

6 or less

2 or less

5-1
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3 i(;:tion of Machanical Joint

NRS Valve with O-Ring Packing

Cutaway of Flanged Valve

with Quitside Scraw und Yoke

Part No. Material . Fart No. Material
10%V  Cap Screw- I Steel 119 Hook 2 Cast Iron
102 Operating Nut 1 Caat fron 120 Hold Down
103 O-LRiag Plate Nut t Bronzs
Bolta & Nuts  8Stest 12} Handwheel Key 1 Steel
104 O-Rings 2 Rubber 122 Hoandwhes) 1 Cast [rom
105 (O-Ring Plate 1 Cast Iron 123 O.8.&Y.
106 low Torque Retainer
Bearin ¥ Plate t Caat Iron
107 Stuffing Box 124 0.8.&Y. Stem
(asket 1 Nut 1 Bronze
108 Cover 1 Cast Iron 128 0.8.&Y. Yoke 1 Cast Irom
109 Non-rising 1246 Rising Stem 1 Stainless Steel
Stem i Bronsa 127a Fallower Nute 2 Bronze
10 Neck Flange 127b Follower Stulds 2 Steel-~Rust-proofed
Bolta Steel-—Rust-proofed 128 Fallower Plate  { Caat iron
111  Neok Flange . 129 TFollower Gland 1 Bronge
Gaal 1 Compuogition 130 Packin Braided Asbhestos
1¥2 Neok Flange : 13}  Test Phig 1 Teflon-voated ateel
Bolt Nuts Htesl 132 Htem Nut Pin 1 DBronze
113 Body 1 Cast ron 133 Pews 4 Bronze or Nvlon
114 CateNut t Bronge .194 Straps 2 Stainlesy
118 Gate Ring 2 Bronza 135 (0.8.4&Y. RP.
116 Case Ring 2 Pronge Cap Berewn Steel—Rust-prooted
117 Gate 2 Cast Iron 0.8.&Y. Yoke
118 Wedge 2 Bronsze Bolte & Nuta Steel—RBuat-proofed

Figure 5-1. Doubie disé gate valve,
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CLOSED OPEN

(A)TYPICAL BUTTERFLY VALVE

,,/Km'qnﬂz

CLOSED - OPEN

(B)TYPICAL SMALL-DIAMETER BALL VALVE

Figure 5-2. (A) Typical butterfly valve and (B) Typical
small-diameter ball valve,
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or tapered plug intersecting the flow with a rec-
tangular port opening. Round poris ean he obtained
in the smailer sizes. Specially formulated greases
are used both for lubrication and sealing of lubri-
cated plug valves, When operated periodically,
~ these valves are relatively easy to operate and pro-
vide a tight shutoff, but the plugs may freeze if not
operated for a long period of time. Plug valves are
especially good for high pressure applications, Ec-
centric plug valves are preferahle to lubricated plug
requirements; eccentric plug valves are also less
prone to freeze. Ball and plug valves will not be used
on buried pipelines, except when installed ina valve
pit. The basic application for the eccentric plug
valves are normally on small service lines.

e. Globe valves. Globe valves are particularly
well suited to throttling operations and most plumb-
ing fixtures are normally equipped with these
valves. Small globe valves normally have rubberized
dises and metal seats to provide driptight shutoff,
hut special discs and seats are available for more
severe conditions; and may be used on water service
lines 2 inches or less in diameter.

£, Check valves. Any valve used to prevent the
reversal of flow is considered a check valve, Most
check valves are equipped with plugs or hinged dises
which close flow openings when flow is reversed.
Rapid and complete valve closing is often ensured
by the addition of special weights or springs to the
plugs or discs. A newer type of check valve has
spring-loaded, wafer-style, semicircular plates
mounted on & vertical pivot through a flow port. The
springs cause the plates to swing closed at the
instant of flow reversal, This wafer-style check
valve has the disadvantage of producing relatively
high head losses and of showing excessive wear
under some operating conditions,

g. Air release and vacuum relief valves, Air
release valves are required to evacuate air from the
main at high points in the line when it is filled with
water, and to allow the discharge of air accumulated
under pressure. Excess nir allowed to accumulate at
high points creates a resistance to flow, and an in-
crease in pumping power requirements results.
Vacuum relief valves are needed to permit air to
enter a line when it is being emptied of water or sub-

jected to vacuum. Special valves and vacuum relief
" valves should be installed at high points in the line
or where a long line changes slope,

h. Valve location,

(1) Shutoff valves. The purpose of installing
shutoff valves in water mains at various locations
within the distribution system is to allow sections of
the system to be taken out of service for repairs or
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maintenance without significantly curtailing service
over large areas. Valves should be installed at inter-
vals not greater than 5,000 feet in long supply lines,
and 1,200 feet in main distribution loops or feeders.
All branch mains connecting to feeder mains or
feeder loops should be valved as closely to the
feeders as practicable so that the branch mains can
be taken out of service without interrupting the sup-
ply to other loeations, In the areas of greatest water
demand, or where the dependability of the distribu-
tion system is particularly important, maximum
valve spacing of 500 feet may be appropriate. At
intersections of distribution mains, the number of
valves required will normally he one less than the
number of radiating mains; the one valve will be
omitted from the line which principally supplies
flow to the intersection. Valves are not usually in-
stalled on branches serving fire hydrants on military
installations. As far as practicable, shutoff valves
should he installed in standardized locations (e.g.,
the northeast corner of intersections or a certain
distance from the centerline of streets) so they can
easily be found in emergencies, For large shutoff
valow, ropreximately 30-inch dinn Somd o arh,
it may be necessary to surround the valve operator
or entire valve with a vault to allow for repair or
replacement. In important installations and for deep
pipe cover, pipe entrance access manholes should be
provided so that valve internal parts can be serviced.
If valve vaults or access manholes are not provided,
all buried valves, regardless of size, should be in-
stalled with special valve boxes over the operating
nut in order to permit operation from ground level
by the insertion of a special long wrench into the
box.

(2) Blowoff valves. Blowoff valves or fire
hydrants should be installed at the ends of dead-end
mains to allew periodic flushing of the mains,.
Primary feeder mains and larger distribution mains
should have a blowoff valve in each valved section
which should be installed at low points in the mains
where the flushing water can be readily discharged
to natural drainage channels, Blowoff valves must
be designed so that operation which will result in
erosion or destruction of wildlife is not permitted.
Special care must be taken to eliminate the possibility
of - contaminated water entering the distribution
system through blowoff valves which have not heen
tightly closed.

5-2. Fire hydrants,
a. Types of fire hydrants.

(1} Dry- and wet-barrel hydrants. The most
common types of fire hydrants are the dry- and wet-
parrel varieties. They are similar in configuration
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PUMPER NOZZLE
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SCHEMATIC OF TYPICAL
DRY ~BARREL FIRE HMYDRANT

Figure 5.3, Schematic of typical dry-barrel fire hydrant,
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and operation, but in the dry-barrel hydrant
(AWW A C502), provision is made for draining water
from the barrel after the hydrant is shut off, This is
normally accomplished by gravity drainage through
special drain outlets in the base ot parrel of the fire
hydrant. A dry-barrle hydrant is shown in figure 6-3.
Wet-barrel hydrants (AWWA (503) can be used in
areas where the temperature is always above
freezing.

(@) Safety hydrants. Barrel-type hydrants ex-
tending aboveground are available in models which
could be damaged by automobiles or trucks without
disturbing the main valve. These are the safety or
traffic fire hydrants and should be used near heavily
traveled roads or intersections where adequate pro-
tection of the hydrant cannot be provided.

(3) Flush-top hydrants. In cases where the
barrel-type ahoveground hydrant would interfere
with normal traifie, 8 flush-top hydrant can be util-
ized. The operating nut and hose nozzles in this type
hydrant are Jocated in a cast-iron box below ground
level, The top of the bhox has a horizontal lid which is
flush with the adjacent ground gurface. However,
flush-top hydrants are more difficult to locate than
barrel-type hydrants, especially in areas subject to
heavy snows, and once located are awkward to un-
cover and put into operation. Barrel-type hydrants
are preferable to flugh-top hydrants. Hydrants of all
types should have the direction to open shown on
their operators.

b, Hydrant nozzles. Nozzles on fire hydrants are
either 2-1/2 or 4-1/2 inches in diameter. The 2-1/2 inch
nozzle ig for direct connection to fire hoses and the
4-1/2 inch nozzle is for use with mobile fire pumper
units. Unless unusual conditions dictate otherwise,
hydrants with twe fire hose nozzles and one pumper
nozzle should be used. The outlet nozzles on most
hydrants are located at 90-degree angles to each
other, The pumper outlet should normally face the
street or intersection, and the two fire hose nozzles
should face opposite directions, 90 degrees from the
pumper nozzle, Hydrants with either more or lass
than three nozzles should be alined so that the
nozzles are readily accossible from the street. Screw
threads on hydrant nozzles shouid comply with the

rovisions of National Fire Protection Aassociation
(NFPA) 1963, :

¢, Hydrant spacing.

(1) General Hydrant distributions will conform
to the standards shown in table 5-2, Hydrant spac-
{ngs must also conform to the guidelines given in
AFM 88-10, Chapter 6 for Air Force applications and
MIL-HDBK-1008 for Army applications.
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Table 5-2, Hydrant disteibution.

Required Fire Tlow,

gpm
1,000 or less
1,600
2,000
2,500
3,000
3,500
4,000
4,500
5,000
6,600
6,000
6,600
7,000
7,600
8,000
8,600
9,000

10,000

11,000

12,000

(2) Residential are
for fire hydrants in re
intersections. Where a

Average Area per Hydrant,
square feet
160,000
150,000
140,000
130,000
120,000
110,000
100,000
96,000
90,000
86,000 -
- 80,000
75,000
70,000
65,000
60,000
57,500
66,000
50,000
45,000
40,000

as. The preferred location
gsidential areas is at street
dditional hydrants are re-

quired because of the above hydrant distributions,

these additional hydrants will normally be loeated
adjacent to streets approximately halfway beiween

intersections. Fach sin
have at least one hydr

gle or duplex fam
ant within 300

ily unit will
feet and a

gecond hydrant within 500 feet.

(8) “Adrfields. For
will be spaced app
where economically
base distribution sys
system gerving deluge
hangars. At Air Force

airfield hangar areas, hydrants
imately 800 feet apart, and
foasible will be connected to the
tem and not to the gpecial -
sprinkler systems in the

double-cantilever hangar

areas, hydrants will be connected only to the Base

water distribution gysten.
and maintenance areas, the fire

parking, servicing,

For aireraft fueling, mass

hydrants will be installed along the edge of aircraft




parking and servicing aprons. Hydrants will be spaced .

approximately 300 feet apart so that every part of
the apron may be reached by approximately 500 feet
of hose, Hydrants so located are not a hazard to mov-
ing aireraft, and no waiver of the provisions of AFR
88-5 is required, One or more hydrants will be located
within 300 feet of all operational service points.

{4) Individually sited buildings. Where an ade-
quately sized water main is available, or can be
made available for an individually sited building
such as a Reserve Center, two hydrants will be in-
stalled. However, one hydrant at the site is accep-
table if the provision of a second hydrant would
require extension of a water main beyond the point
necessary to serve the domestic demands of the
building,

(5} Remote fuel storage areas. Fuel storage
facilities that are remotely located with relation to
public or military installation water systems will
generally not have fire hydrant protection. How-
ever, where the facility is of a critical nature or is of
a high strategic or monetary value that would justify
some degree of fire protection, appropriate recom-
mendations will be furnished with necessary support-
ing information to HQDA (DAEN-ECE-G), WASH DC
20314-1000 or HQ USAF/LEEEU, Washington, D.C.
20332 for consideration,

d. Hydrant location.

{1) Proper clearance should be maintained he-
tween hydrants and poles, buildings, or other
ohstructions so that hose lines can be readily attached
and extended. Gensrally, hydrants will be located at
least 50 feet from the buildings protected and in no
case will hydrants be located closer than 25 feet to
a building, except where building walls are blank
firewalls. Hydrants may be located adjacent to
blank portions of substantial masonry walls where
the chance of falling walls is remote.

(2) Street intersections are preferred location
for fire hydrants because fire hoses can then be laid
along any of the radiating sireets. However, the
likelihood of vehicular damage to hydrants is great-
est at intersections, so the hydrants must be care-
fully located to reduce the. possibility of damage.
Hydrants should not be located less than 6 feet from
the edge of a paved roadway surface, nor more than
7 fest. If hydrants are located more than 7 feet from
the dege of the paved roadway surface and if the
shoulders are such that the pumper cannot be placed
within 7 feet of the hydrant, consideration may be
given to stabilizing or surfacing a portlon of wide
ghoulders adjacent to hydrants to permit the con-
neciion of the hydrant and pumper with a single
10-fuot length of suction hose. In exceptional eir-
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cumstances, it may not be practical to meet these
criteria, and hydrants may be located to permit con-
nection to the pumper using two lengths of suction
hose (a distance not to exceed 16 feet),

(8) Hydrants should not be placed closer than 3
feet to any obstruction nor in front of any entrance- .
ways. The center of the lower outlet should not be
less than 18 inches above the surrounding grade and
the operating nut should not be more than 4 feet
above the surrounding grade,

(4} In aircraft fueling, mass parking, servicing,
and maintenance areas, the tops of hydrants wiil not
be higher than 24 inches above the ground with the
center of lowest outlet not less than 18 inches above
the ground. The pumper nozzle will face the nearest
roadway.

e. Hydrant installation, Many problems of hydrant
operation and maintenance can be aveided if the
hydrant is properly installed, All hydrants should be
installed on firm footings such as stone slahs or con-
crete bases to prevent settling and strains on line
joints. Separation of the pipe joints in the elbow -
beneath the hydrant is sometimes a problem because
of forces created by the water pressure across the
joint through the elbow. This problem can be
alleviated by placing thrust blocks between the
elbow and supporting undisturbed soil, or by tying
the joint.

f. Hydrant markings. All hydrants at military
installations: will be marked in accordance with
NFPA 291,

5-3, Water pipe materials,

a. Types of materials, Water distribution pipes
are available in a variety of materials. Those most
commonly used, and most suitable for use at military
installations, are ashestos-cement, ductile iron, rein-
forced and prestressed concrete, steel, and plastic,
All water mains and service lines should be designed
for a minimum normal internal working pressure of
150 psig plus appropriate allowances for water ham-
mer, External stresses due to earthfill and superim-
posed loadings will be calculated in accordance with
the applicable standards of the American Water
Works Association for each kind of pipe (app Al In
areas classified as seismic zone 2 or higher, in accor-
dance with TM 5-809-10/AFM 88-8, Chapter 13, pipes
with flexible joints will be used. Asbestos-cement
pipe, mechanical-joint cast-iron pipe, or rubber-
gasket-joint pipe of various kinds {cast iron, steel,
plastic, and reinforeced concrete) may be used in
these areas. The danger of earthquake damage can
also be minimized if pipelines are laid in bedrock or
coarse-grained sediments. Installation in fine-grained
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sediments such as clay and silt should be avoided in
earthquake-prone areas if possible,

b. Selection of materials.

(1} In selecting the material to be used for a
particular application, the following items should be
considered:

(a} Ability to withstand maximum anticipated
internal pressures and external loads or the most
severe combination thereof.

(b} Flow resistance of the pipe, both in new
condiiion and after the pipe has been in service for
several years.

(c) Ease of installation, This involves the unit
weight of the pipe, type of joints used, type of bed-
ding required, and whether or not thrust blocking is
required.

(d) Resistance to external and internal
corrosion.

(e} Joint tightness,

(/) Durability.

(g) Ease of tapping for service connections.

() Cost. '

(9) Information on pipe diameter, design, and
coatings, linings and fittings for various types of
pipe is given in table 6-3 below.

¢ Description of materials.
{1} Asbestos-cement pipe.

{a} This pipe is usually unaffected by corro-
sive soil conditions, and is installed in many locations
where unprotected cast-iron or steel pipe would suffer
excessive corrosion. Standard lengths of asbestos-
cement pipe are 13 feet for pipe 8 inches or larger in
diameter, and either 10 or 13 feet for pipe 4 or 6
inches in diameter, The three classes of ashestos-

cement pipe are: class 100, class 150, and class 200
for pipe 4 inches through 16 inches and classes 80,
35, 40, etc., for pipe 18 inches through 42 inches.
These refer to the maximum anticipated internal
working pressure, not including sudden surges, to
which the pipe is to be subjected. A factor of safety
of 4,0 has been used in the design and manufacture
of these pipes. They should theoretically be capable
of withstanding internal bursting pressures of at
least 400 psi (class 100), 800 psi {class 150), and 800
psi (class 200), Techniques for evaluating both inter-
nal and external loads are given in AWWA C401,
and €408, External loads include both the weight of
the backfill supported by the pipe and the weight of
superimposed loads, static or dynamic on the pipe. A
factor of safety of 2.5 is used in designing for exter-
nal loads.

{b) Asbestos-cement pipe is also grouped into
two categories according to the percentage of un-
combined ealeium hydroxide in the pipe, Type I has
no limit on the uncombined caleium hydroxide; type
I1 has 1.0 percent or less. Inasmuch as the uncom-
bined caleium hydroxide may be leached from the
walls of a pipe, thereby reducing the strength of the
pipe, type II pipe should be used whenever the sum
of the pH, the logarithm (base 10) of the alkalinity (In
mg/l as CaCOy), and the logarithm (base 10) of the
hardness (in mg/l as CaCQy), and the water in the
pipe is less than 12,0 but greater than 10.0, Type I
will be used in all Army and Air Force construction.

(c) Installation of asbestos-cement pipe will

" be in accordance with the provisions of AWWA

C603. Direct tapping of ashbestos-cement mains is
permitted for service connections of 1-inch diameter
or smaller. With the use of special service clamps,
tapping for service connections up to 2 inches in
diameter is permitted.

Table 5-3. Pipe type comparison

Maximum

Pipe Type Diameter (Inches)
" Steel 08
Ductile Iron - 48
Concrete 144
Ashestos-Cement 16
42
Glass Fiber Reinforced 144
Polyviny! Chloride 12
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Coatings, Linings

Pipe Type And Flitings

M11 £200 series

C160 C108 C100 series

M9 300 series

C401

403 (400 series

C960 o560

Co00 €900




(8) Ductile-iron pipe. Ductile-iron pipe of equiv-
alent thickeness is stronger, tougher, and more flex-
ible than the now obsolete gray cast-iron pipe. The
prescribed method of determining the required
thicknesses of ductile-iron pipe is given in AWWA
(150 (ANSI A21.50). Ductlle iron shall be used in
situations where some pipe deflection may occur,
such as in earthquake-prone areas or in soil condi-
tions where settling of the pipe may oceur, Ductile-
iron pipes are frequently lined with coal-tar enamel
or cement mortar to reduce corrosion of interior sur-
faces (para T-3). Cleaning and lining of correded
ductile-iron pipe can substantially reduce the head
losses in the pipe: pipeline cleaning without lining is
not permitted.

(8} Concrete pipe, Concrete pipe is sirong,
durable, corrosion-resistant, and has a smooth in-
terior which allows high flow velosities with minimal
head losses, Without special squipment or exper-
tise, concrete pipe is more difficult to tap than cast
iron and it should not be used where multiple future
tapping for building service may be required. Three
types of concrete pipe commoniy available are: non-
cylinder, nonprestressed concrete pipe; nonpre-
stressed concrete cylinder pipe; and prestressed
conerete cylinder pipe, Concrete cylinder pipe has a
steel cylinder either outside the concrete or em-
badded in the concrete of the pipe (See AWWA
(300, C301 and C302),

fai Noncylinder, nonprestressed concrete
pipe, This pipe has both longitudinal and cireum-
ferential reinforcing bars cast in the concrete, It is
not as strong as prestressed conerete pipe and should
be used only if internal working pressures are not
anticipated to exceed 55 pounds per square inch. In-
formation on design and manufacturing parameters
for this pipe are contained in AWWA (302,

fb) Nonprestressed concrele cylinder pipe.
This pipe is most commonly used in diameters of 24
to 144 inches and lengths of 12, 186, or 20 feet. It is
suitable for use when working pressures are less
than 260 pounds per square inch, Each section of
pipe consists of a welded steel cylinder encased in
concrete, with longitudinal and eircumferential rein-
foreing bars in the outer portion of the concrete.
This pipe will conform to the requirements of
AWWA C300.

fc) Prestressed concrete cylinder pipe. There
are two types of prestressed concrete eylinder pipe
available, They are the lined-cylinder type with con-
crete cast inside the steel cylinder, wire wrapped
under tension around the steel cylinder, and a con-
erete or mortar covering over the wire and cylinder;
and the embedded-cylinder type with the steel
cylinder encased in concrete, wire wrapped on the
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outer concrete surface, and the wire covered with a
coating of cement or mortar, Both types are charac-
terized by high strength and relatively lightweight
as compared to other kinds of concrete pipe. The
lined-cylinder type is used for pressares up to 250
pounds per square inch and the embedded-eylinder
type for pressures up to 350 pounds per square inch,
Diameters of the pipes range from 18 to 48 inches
for the lined-cylinder type and from 24 to 144 inches
for the embedded-cylinder type. The design and
manufacturer of both types of prestressed concrete
¢ylinder pipes is covered in AWWA C301.

fd} Concrete pipe jotnts. Operating experi-
ence has shown that rubber-gasketed bell-and-spigot
joints provide a long-lasting, water-tight seal when
proper installation procedures are followed. Subse-
quent coating of the joint with mortar ensures
watertightness. Other types of joints are also avail-
able and may be used.

{4) Steel pipe. The properties of steel pipe
favoring its use are high strength, and ability to
yield or deflect under a load while still resisting the
load, the capability of bending without breaking,
and the ability to resist shoek. Like cast iron, steel
pipe is susceptible to corrosion if effective coatings
and linings are not applied and maintained. Corro-
sion products do not adhere to steel pipe and are
continually sloughed off, thus allowing further cor-
rosion. By contrast, corrosion products adhere to
cast-iron pipe and offer some protection against fur-
ther corrosion. Steel pipe is generally available in
diameters ranging to 144 inches and greater, Maxi-
mum allowable working pressures depend on pipe
wall thicknesses and may-be selected for the eniire
range of waterworks applications using AWWA
Manual of Practice Number 11. In designing steel
pipe to withstand internal pressures, a factor of
safety of 1.0 is generally used; a factor of safety of
1.6 or 2.0 is recommended in designing for external

- loads, Steel pipe may be used for transmission, dis-

tribution and service lines with adequate protective
coatings, and linings and cathodic protection as
determined necessary by site conditions. The design
and manufacture of steel pipe 6 inches and larger
and cast-iron pipe is given in AWWA C101 and C200.

{8) Plastic pipe.

(2} Several different types of plastic have
heen used in the manufacture of water distribution
pipes. The most commonly used plastics include ABS
{(polymers of acrylenitrile, butadiene, and styrene),
polyethylene (PE), and polyvinyl chloride (PVC).
Inasmuch as PVC pipe is presently the most suitable
type of plastic pipe for water distribution, it is the
only type covered herein,
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(8) The advantages of PVC pipe are that it
has & very low resistance to flow, it is somewhat
flexible and can deflect under earth or superim-
posed loadings, it does not corrode from electrical or
microbial action, and it is relatively lightweight and
easy to install. Disadvantages are that it suffers a
permanent loss of tensile strength with time, and
that the tensile strength of the pipe at any time is
decreased by temperature incroases. PVC pipe also
undergoes significant expansions and contractions
with temperature changes, necessitating the use of
gasket couplers,

() PVC pipe is used in sizes of 4 to 12 inches
ingide diameter, It is available in pressure classes of
100, 150, and 200 pounds per square inch, which cor-
respond to the maximum anticipated internal work-
ing pressure for the pipe. A factor of safety of ap-
proximately 3.0 is used in the design of PVC pipe for
sustained internal pressures; and a factor of safety
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of 4.0 is ugsed for sudden pressure surges. However,
due to the loas of tensile strength with time, these
factors of safety decrease correspondingly. Plpe
conforming to AWWA (900 with elastomeric gasket
hell and spigot joints in 4-inch diameter through
12-inch diameter size, is acceptable for transmission,
distribution, and service lines. Transmission, distri-
bution, and service lines less than 4-inch diameter
will require schedule 80 pipe with threaded joints or
schedule 40, SRD286, 21, 17 or 13.5 pipe with elas-
tomeric-gasket bell joints. The use of plastic pipe
should normally be included as an option for contrac-
tors bidding on installation of new piping systems,

(d)} In addition to the above, refer to AFM
88-15 for use of plastic pipe on Air Foree facilities.

8) Insulating couplings. If pipes of dissimilar
metals must be jointed, a suitable insulating coupl-
ing should be used for the joint to prevent galvanic
corrosion,
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CHAPTER ¢
SERVICE CONNECTIONS

6-1, Tapping of water lines,

a. Asbestos-cement lines. Asbestos-cement pipe
can be tapped either wet or dry using standard
waterworks equipment. The largest size corporation
stop which can he tapped directly into ashestos-
cement pipe is ons inch. Larger outlet sizes up to 2
inches can be secured by using serviee clamps or
bossed sleeves, Tapping sleeves and valves can be
used for making taps larger than 2 inches in
asbestos-cement pipe under pressure,

b, Concrete lnes, New service connections on
existing concrste pipelines can be made with or
without interruption of serviee, Conerete pipe is not
necessarily more difficult to tap than other pipe
materials; however, the cost of pressure tapping the
pipeline is considerably greater than incorporating
outlets for future connections during pipe manufae-
ture. Fittings are available for making threaded con.
nections from 1/2 to 2 inches in diameter for the
various types of concrete pressure pipe. Flanged
outlet taps ean be made under pressure for branch
lines with diameters as large as one size smaller
than that of the pipe to be tapped. Step-by-step pro-
cedures for small and large pressure connections are
available in most manufacturer’s literature,

¢. Steel lines. Service connections to gteel pipe
can be readily made with commereially available
equipment. This includes service connections hoth
dry and with pipe under internal pressure, Smalil
service connections consist of threaded couplings
welded to the stes] Pipe surface and drilled through
with standard drilling equipment. Large diameter
service connections are normally made under pres-
sure utilizing a flanged service outlet, a tapping
valve, and a standard drilling machine. The service
outlet may be either a bolted-in-place service saddle
or & fabricated steel servige saddle that is welded to
the pipe.

d. Plastic lines, Plastic Pipe can be direct tapped
wet or dry, using standard waterworks equipment,
for insertion of corporation stops, However, a
special tool has been developed which will minimize
PVC shavings and retain the coupon, The largest
- size corporation stop which can be tapped directly
into the pipe is one inch, AWWA thread recom-
mended by these methods is 2 inches, Tapping

sleeves and valves can be used for making large
taps under pressure, size to size, i.e., 8-inch outlet in
8-inch pipe, ate. Tapping sleeves should he assembled
in accordance with the manufacturer's directions,

6-2. Service connection materials,

. Copper. Copper has been the most widely used
material for service piping due to its flexibility, ease
of installation, corrosion-resistance, and the capabil-
ity to withstand high pressure, Although the cost of
copper pipe has risen rapidly in recent years, it is
still well suited for service connection use,

b. Plastic. Plastic pipe is frequently selected
hecause of its relatively low cost and easy instaila-
tion. The capabilities of plastic pipe to withstand
maximem internal and external loadings and tem-
peratures should be carefully examined hefors use,

¢ Galvanized stesl Galvanized stee] pipe has
been used for service connections for many years,
The main advantage of galvanized steel pipe is its
relatively low cost, However, since galvanized steel
pipe is rigid and requires threading, it is not easily
installed. Also, 8alvanized steel service connections
may have relatively shopt lives if placed in soils in
which corrosion is likely to occur, or if used to carry
waters having a negative Langelier index (TM 5-813-3/
AFM 88-10, Volume 3). Galvanized stee) pipe is
generally not used for 2inch or larger service
connections,

d. Other materials, Ductile-iron and asbestos-
cement pipes are not generally available in the small
sizes required for most service connections, but
could be considered for service connections to large
water users for which pipe sizes of 3 inches or larger
are needed,

6-3. Sizes. The size of the service connection needed
in any particular situation should be the minimum
size through which water can flow at the maximym
required rate without excessive velocity or head
loss. A maximum velocity of 10 feet per second is
commonly used. In general, head losses through
service connections during maximum flows should _
be small enough to ensure that a residual pressure
of 25 pounds per Square inch is available for water
distribution within the plumbing of each building.

6-1
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Head losses of 15 pounds per square inch or greater
through service connections are considered exces:
give, even if the 25-psi residual criterion can he met.
Although 1/2-inch service connections can be used
for facilities requiring very small flows, the mini-
mum size for most ingtallations should be 3/4 inch.

g-4. Installation. Service eonnection will be installed
in as direct 8 path as possible from the distribution
main to the building served, and will enter the build-
ing on the side closest to the distribution main. Serv-
jce connections will be installed below the frost
depth. If the gize and wall thicknoss of the main are
adequate, smaller service lines may be connected to

6-2

the main by direct drilling and tapping. This can be
accomplished with special machines while maintain-
ing water pressure in the main. Larger gervice con-
nections (greater than 2 inch) may necessitate the in-
stallation of tees oF special branch connections into
distribution maing, but may be made with the main
under pressure with a tapping machine, tapping
valve, and sleeve in most cases.

65, Service connections at airiields, Water-service
sonnections are required for servicing aireraft at
airfields, These connections will be located adjacent
to the parking apror at nondispersed stations or ad-
jacent to the servicing apron at dispersed gtations.
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CHAPTER 7
DISTRIBUTION SYSTEM DESIGN

7-1. Minimum pipe cover. Minimum cover over pipes
will be 2 1/2 feet in grassed areas, 3 feet under
unpaved driveways or roadways, and 4 feet under
railroad tracks. Where frost depths are greater than
the above minimums, the cover should be at least.
equal to the frost depth, particularly for small lines
whieh may not be flowing continuously. Where lines
pass under railroads, pipes may be encased in con-
crete or enclosed in rigid conduit in accordance with
the standard practice of the affected railroad or
with the eriteria contained in Chapter 1, Part 5 of
the American Railway Engineering Association's
Manual for Railway Engineering, Installation of
pipelines and conduits under railroad main lines is
usually accomplished by carefully controlled tunnel-
ing and jacking, For braneh lines or lines used infre-
quently, open cut installation may be permitted by
the railroad. Jacking or tunneling procedures are
usually required if a pipeline is to be installed under
a major roadway with no disruption of traffic.

7-2. Protection of items penetrating frost zone, Water

distribution equipment items penetrating the frost .

zone are sometimes subject to freezing if protective
measures aren't taken. Air vent and vacuum relief
valves, blowotf valves, or fire hydrants are par
ticularly susceptible. Freezing should not be a prob-
lem with post-indicator valves and valve boxes if
they are constructed and maintained se¢ that water
doesn’t colleet in or around them.

a. Air vent and vacuum relief valves. These items
can be protecied from freezing by instellation in pits
deep enough to place the valves below the frost zone
or by providing heat with electric space heaters,
electric heating tape, or other suitable means.

b, Blowaff valves. Blowoff valves should be in-
stalled at depths below the frosi zone, If terrain con-
ditions permit, the drain line from a blowoff valve
should go to a nearby low surface area to allow
gravity drainage, The valve discharge must be piped
to the atmosphere and drainage pravided from the
line to the outlet side of the valve, If gravity drain-
age can't be provided, the blowoff valve should be
provided a tee, with foot valve to prevent backflow,
discharging into a dry well below: the frost line.
Alternatives permitting drainage without contam-
ination from ground water or other nonpotable

water may be used subject to approval of the Con-
tracting Officer.

¢. Fire hydrants, Fire hydrants penetrating the
frost zone will be of the dry-barrel variety (para 5-2).
Free draining backfill will be placed around the bar-
rel to prevent frost-heave due to moisture arcund
the barrel in the frost zone.

7-3. Cleaning and lining existing water mains,

a. Where incrustations and tubercules have formed
on the inside of mains to such a degree that flow
through the mains has been materially reduced, it
may be advantageous to clean and line these mains,
Cleaning is usually accomplished with special
mechanical scraping devices which are pulled
through the main with a cable or forced through the
main by hydraulic pressure. Large mains, over 30
inches, can be cleaned by electrically-driven,
manually-operated machines with rotating scraper
blades.

b, After a distribution main has been cleaned, it
must be lined with cement mortar or a similar sub-
stance. The lining is applied by a special machine on
wheels which is pulled through the main and fed the
viscuous lining substance under pressure, The lining
is centrifugally sprayed onto the interior walls of
the pipe by the machine, and the finish is smoothed
by special mechanized trowels, The applied linings
generally vary in thickness from 3/18 to 1/4 ineh, but
as little as 1/8 inch might be applied to small
diameter mains. In plades where the lining cannot be
applied and troweled by machine, hand application
is necessary. During the cleaning and lining of
mains, precautions must be taken to protect any
valves, hydrants, or branch mains attached to the
main being treated,

¢. The prineipal advantages of cleaning and lining

of old mains are that the frictional resistance to flow
1s reduced, thereby increasing flows and pressures;
and the resistance of the pipe material to corrosion
is improved. However, before a program of main
cleaning and relining is initiated, the relative cost
and service life must be compared to the complete
‘replacement of deteriorated mains, and the most
cost-affactive alternative selected. Standards for
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the performance of this work are given in AWWA
Cceo02.

7.4, Disinfection of water supply system. Disinfection
of new distribution mains and disinfection of exist-
ing distribution piping affected by construction, or
system modifications by construction contract will
he in accordance with AWWA C601. In no event will
any of the above piping be placed in service prior to
verification of disinfection by bacteriological tests
as required and evaluated by the supporting medical
(health) authority.

7.5. External corrosion.

@ Corrosion of the external surfaces of cast-iron
or steel pipes can, under some conditions, be a signif-
icant problem. Therefore, ductile-iron or steel pipe-
lines placed in corrosive soils must be protected by
coatings of coal-tar or cement mortar. Standards for
coal-tar coatings are given in AWWA (208 and
AWWA (209, Cement mortar coatings may be ap-
plied by mechanical or pneumatic means and should
meet the guidelines in AWWA C205.

b. The characteristies of the soil in which a pipe is
" placed affect the rates of corrosion, with the most
corrosive soils being those having poor aeration and
high values for acidity, electrical conductivity,
dissolved solids, and moisture content. The relative
potential for corrosion may be estimated by evaluat-
ing the degree of corrosion of pipelines or other
metallic objects previously buried in that soil. When
this information is not available, resistivity tests of
the soil should be conducted as deseribed in chapter
8 of TM 5-811-4/AFM 88-p45 and results evaluated in
accordance with paragraph 3-06d therein to deter-
mine the required degree of cathodic protection, or

restrictions on piping materials permitted to be used..

e. In locations where the soils are known to be
very corrosive, it may be desirable to use cathodie
protection systems as a supplement to {(but not in
place of) the ahove coatings. Requirements for corro-
sion control and criteria for cathedic protection of
buried utilities and structures are given in TM
5-811-4/AFM 88-46. Additional criteria is given in
AFM 88-16.

d. Another method of avoiding corrosion of distri-
bution mains is through the use of nonmetailic pipe
materials such as asbestos-cement, reinforced con-
crete, or plastic.

7.6, Thrust blocking. Criteria for determining the mag-
nitudes of thrusts and the relative need for thrust
blocking or anchorage are given in appendix C.

7.7, Standard details, Construction details are
shown on OCE Standard drawing No. 40-07-22, This
drawing is available at HQDA(DAEN-ECE-A)
WASH DC 20314-1000,

78, Layout map., An up-to-date layout map, to a
suitable scale, showing the entire distribution sys-
tem involved in the design will be maintained.

7.9, Design analysis. The design analysis will indicate
the essential slements used in determining sizes and
locations of mains, including:

Projected populations and areas in which the
populations are located

Locations and magnitudes of special water
demands

Location and magnitude of fire demands

Location and size of pump stations
Storage input

Water treatment plant or other input sources
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CHAPTER g

8-2, Design procedures. Transmission line design
shall inelude the following procedures,

4. Layout, The new line will he designed to fal]
within existing utility or street right-of-way where
available, The price of aequiring easements through
private Property must he considered as part of the
alternative gogt analysis, Easementg must be wids
enough to allow for initial construction and futyre

malntenance. Installation close to physiea] features,

{1) Burvey bage line with physiea] tontrol points,

{2} Easements, rights-of-way, streets, and con.
struction limits, ete,

(3} Existing physical featureg such as buildings,
fences, structures, utilities, trees and drainage
systems,

@) Existing, and propesed if applieable, groung
elevations along the centerline of the pipe shall be
shown on the profile, '

(5) In plan, the Proposed pipeline and ijts rela-
tionship to the survey hase line,

(6) In profile, the centerline elevation of the
Proposed pipeline,

(7) Beginning and ending points of the pipeline
and all appurtenances,

{8) Construction details of the Pipeline, connec-
tions, &ppurtenances, tunneling, hedding and syr.
face restoration, ete. Typical information shown on
plan and profije drawings ig illustrated in figure 8-1,

b. Diameter vg pumping costs, Pump costs ‘are
dependent upon initial cost ang horsepower Tequire-

TRANSMISSION LINE DESIGN

———

and veloeity head, and is represented by the follgw.
ing equation:
'y
TDH=H3+HD+HF+23’
where: TDH .. total dynamic heaq
Hs = suetion lift
= discharge heag
friction head

(eq 8-1)

F &
L

v

2p velocity head

The most economical pipe diameter in 5 pumped
System is determined by comparing pumping costs
for varioys sizes of pipe. Only standard pipeline
sizes should be considered, In ordep to hald friction
losses to a minimum and to reduce the possibility of
Severe waterhammer, the diameter shoyld be sized
8o that the veloeity is 4 feet per second {fps) or legs,
Under special cireumstances when approved by the
appropriate authority, the maximum design veloeity
may exceed 4 fps,

¢, Hydraulic calculgtions, The Hazen-Williams
formula is oftep used to compute flow character-
isties. Also, the Darcy-Weishach equation is used in
Some computer programs, Depending, on require-
ments, one of the following forms of the Hazen-
Williamg equation is yged;

V = 0,55 C D0.63 30.64 (eq 8-2)

Q = 0.438 C D298 Qo (eq 8-3)
2.32Q

8 = C Dess  1.85 (eq 8-4)

V = 1.318 C Ro43 g (eq 8-5)

. Where:

V= velocity of flow ip feet per secand
C= coefficient of roughness

D = diameter of pipe in feet

8 = head loss in feet per foot of length
Q = flow in cubie fost per second

R = hydraylie radiug in feet

81
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Values of C are 140 for smooth lined steel pipe, very
smooth concrete pipe, cement lined duetile iron pipe
and asbestos-cement pipe; 130 for ordinary duetile
iron pipe in good condition; 110 to 120 for ductile or
cast-iron pipe in service 5 to 10 years; 100 for older
cast-iron pipe; and 40 to 80 for old cast-iron or stesl
pipe which is severely tuberculated or any pipe with
heavy deposits. A quick solntion for the equations
may be found by use of the nomograph in figure 8-2.
It is prepared from the Hazen-Willlams formula by
using C = 100, For larger or smaller values of C, the
discharge or veloeity obtained from the nomograph
is multiplied by the ratio of the given value of C to
100. If the discharge or velocity is given, it should be
multiplied by the ratio of 100 to the known value of
C before the nomograph is used.

EXAMPLE 8-1. By using figure 8-2, determine the
discharge, in cubic feet per second (eps), from a
12-inch pipe for which C = 120 when the loss of head
is 5 feet per 1000 feot,

Solution: The discharge corresponding to the
given diameter and loss of head for a value of
C = 100 is found first. A straightedge passing
through 12 on the diameter line and § on the loss-of-
head line will intersect the discharge line at 2.5 cfs.
Therefore, the discharge is:

2.5 x 120 = 3.0 cfs
100
EXAMPLE 8-2. A 30-inch pipe for which C = 130
is to discharge 10,000 gallons per minute (gpm). By
using figure 8-2, find the loss of head per 1000 feet of
pipe. -
Solution: The first step is to determine the dis-

charge that corresponds to a value of C = 100, This
is 10,000 x 1001130 = 7,692 gpm. A straightedge

through 80 on the diameter line and 7,692 on the dis-

charge line intersects the loss-of-head line at 2.0 feet
per 1000 feet.

Valves, bends, and other fittings in a pipeline and
sudden enlargements or contractions cause loss of
head, If a valve is partly ciosed, there is greater
resistance to the flow and greater loss of head.
Tahle 8-1 shows the loss in pipe fittings and appurte-
nances, expressed as equivalent lengths of straight
pipe as a multiple of the diameter, due to various
valves, fittings, contractions, and enlargements.

d, Internal pressure. The internal pressure is the
difference in elovation between the conduit and the
hydraulic grade line (HGL). The pressure at the
beginning of a main may be generated by a pump,
reservoir elevation or connection from another pipe-
line, Pressure losses are due to friction, bends and
fittings, and changes in elevation. These are meas-

8-4

ured above a horizontal datum plane as shown on
figure 8-3.

EXAMPLE 8-3. Assuming steady state conditions
the pump in figure 8-3 delivers 5,000 gpm at a dis-
charge pressure of 140 feet of head. The pipeline is
24-inch diameter, C = 100, and is 3,625 feet from
pump to reservoir. Caleulate the internal pressure
at Station 20 + 00.

Solution: From figure 8-2, the head loss is found
to be 2.7 feet per 1,000 feet. Assume other losses are
neglible,

hy = 2 x 27 = b4 ft,

Elevation at pump = 230.0
Discharge pressure = +140.0 (80,0 psi
Elevation of HGL at
pump = 370.0
Less hy, = _ - b4
Elevation of HGL at
Station 20 = 365.6
Pipe Elevation = - 3100

Pressure = 55.6ft, (24.1 psi)

¢. Pipe materials, The materials allowed for use
are steel, duetile iren, reinforeed concrete; ashestos-
cement, glass fiber reinforced and polyvinyl chloride
pipe, Mains must be designed for the maximum in-
ternal working pressure plus an allowance for
waterhammer. Design must include exiernal stress
due to earthfill and superimposed loads, Reductions
in wall thickness at isolated regions of lower pres-
sure or reduced external stress will not be made due
to the possibility of construction personnel install-
ing these sections in the wrong sections of the line.
Pipe shall be designed and specified in accordance
with applicable AWWA Standards, and specifically
as indicated in table B-3.

f. Anchorage and Expansion.

{1) Thrust restraint at bends and abrupt
changes in direction is required. Certain types of
pipe such as welded steel are designed as continuous
conduits #nd some ductile iron joint systems are
designed as restrained joints which may not require

thrust blocking. When required, thrust restraint

shall be designed in aecordance with appendix C.

(2) Under empty conditions, lightweight con-
duit such as steel is bouyant and will float, This may
oceur if the water table is high enough even though
the pipeline may be backfilled, If this is likely, the
designer must add extra weight to the pipe. This
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Table 8-1. Losses in pipe fittings and appurtenances
Description of Pipe Loss In Equlvatent
Fliting or Length of Pipe Diameters
Appurtenances {d}
Gate Valve
3/4 Closed 900
. 1/2 Closed 160
1/4 Closed 35
Full Open 13
Angle Valve Open 170
Globe Valve Open 340
Swing Check Valve 80
Elbows
90° Standard
90° Long Radius 20
46° Standard 18
Tee Flow Through Run 20
Standard Tee Take-Off 75
Run of Tee Reduce One-Half 32
Sudden Contraction:*
dD = 0.25 15
d/D = 0.6 12
d/D = 0,78 7
Sudden Enlargement:*
d/D = 0.25 : 2
d/D = 0.5 ' 20
d/D = 0.76 19
Entrance to Bagin . 75
*Por contractions and-enlargementa, d is dismeter of smaller pipe and D is dlameter of larger
plpe; resistance 19 expresssd in terms of d. .
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may be accomplished by the use of reinforeed con-
crete collars, poured in place, and firmly anchored to
the pipe.

(8) All pipe materials are subjected to expan-
sion and contraction forces due to temperature
changes. In colder climates, water temperature may
vary from 32 degrees F. to over 80 degrees F,, a
range of over 60 degrees. Ahove ground installa-
tions, especially in hot temperature climates may
also cause significant temperature variations. In
bell and spigot joints, this effect usually may be
neglected, However, the effects of expansion and
contraction can be significant for long, straight, con-
tinuous pipelines. The designer shall include expan-
sion joints designed for the pipe material and/for
include appropriate stresses in the calculation for
pipe wall thickness where required. However, it is
not usually economical to increase the strength or
thickness of the pipe wall as the sole means of resist-
ing these stresses.

¢. Valving. Sectionalizing valves are to be pro-
vided at all connections to the main. This includes
pump discharge, distribution conneections, fire
hydrants, blowoifs, air valves and reservoir connec-
tions. Line valves are not usually required to be
closer than one mile unless intermediate distribution
connections are made, For larger size mains, the use
of valves one standard size smaller than the pipeline
is allowed as a cost-saving measure, provided that
the velocity through the valve does not exceed 11
fps. Many large line valves have an integral by-pass
grrangement, Valves may be the same as used in the
distribution system, see paragraph 5-1. Valves shall
be adequately designed for the actual internal
pressure.

h. Air-vacuum valves. Air-release valves eliminate
air pocket build up which causes a flow constriction
and increased head loss. They are designed to expel
air from a line during filling and close automatically
when water reaches the valve, Vacuum valves are

designed to allow air to enter the main when it is

being drained. Also, vacuum valves are required to
prevent the possible collapse of thin wall conduit
which may be subjeet to a vacuum under certain con-
ditions such as a break in the pipeline. Combination
air release and vacuum valves are to be installed at
the following locations:

(1) Peaks, where the pipe slope changes from
positive to negative,

{2) Long relatively straight stretches at 1/4-to
1/2-mile intervals,

Air valves are to be sized to exhaust air at the pipe
fill rate. Vacuum valves are to be designed to admit
air at a rate equal to the flow generated hy gravity.
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Consuit manufacturer's literature for capacity and
performance data. These valves are to be installed
in pairs to prevent problems due to failure at one of
the valves,

. Blow-offs. Blow-offs, with a drain to a disposal
area, should be installed near low points and other
suitable loeations to facilitate draining the conduit
and disposal of the water. Blow-offs will be designed
with an air-gap to prevent contaminated water from
backing up into the main,

5 Hydrants. Hydrants for fire fighting purposes
are not normally installed on transmission mains. If
they are, design should be as specified in paragraph
5-2. Hydrants may be installed to facilitate filling
and disinfection. For this purpose, a hydrant may he
located adjacent to each line valve,

k. Access manholes, Manholes for access to the
ingide of large mains facilitate the construction and
inspection of pipelines large enough to be entered
by a workman. The minimum pipeline size is usually
20-inch diameter, They are useful if located adjacent -
to air valves, biow-offs, and line valves. Access man-
holes are to be designed as pipeline tees and fitted
with a bolted blind flange.

L Flow measurements. The design should allow
for measurement of the volume of flow in the main.
This may be done by pitot tube which requires the
installation of a 1-inch corporation in the top of the
mein, or by a venturi installed as part of the pipe-
line or other commercially available equipment or
methods. Sufficient straight pipe without flow inter-
ruption shall be provided ahead of and following the
point of measurement as required by the manufac-
turer of the device,

m. External corrosion, The design, if the same as
for distribution mains, refer to paragraph 7-5. Also
use references cited in paragraph 8-2e.

n, Areq restoration. Upon completion of the pipe-
line, the trench will be backfilled and compacted to
prevent settlement, The surface will be brought to.
grade to match existing or design elevations. In
previously grassy areas, the surface will he seeded
or sodded. In paved or sidewalk areas, restoration
shall match the original surface treatment as close
as possible,

8-3. Filling procedures. Water should be admitted to
the new transmission main at the lowest available
point and be allowed to fill the pipe slowly up to
higher elevations. Each seetion of main between line
valves shall be filled separately and checked before
proceeding to the next section. The progress of
water in the pipeline shall be carefully and con-
tinuously monitored. It is usually neither feasible
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nor necessary to begin the filling process prior to

the completion of construction of the entire pipeline.

@ On mains longer than a few thousand feet,
where it would be unwieldy to continuously refer to
construction drawings, a special profile drawing
may be prepared at a smaller scale; e.g., 1" = 100°or
17 = 200", This profile drawing should show pipeline
stationing, all appurtenances and other major
physical and design features.

b. Prior to commencement of filling operations,
all blow-offs, aceess manholes, other appurtenances,
- and temporary construction feaures should be
checked to make sure they are closed and sealed,
Check to see that air-release valves are free of
debris and the control valves are open. Fire hydrants
may be opened for additional air release and flush-
ing purposes.

¢. The rate of fill shall be earefully monitored and
controlled, Use of two-way radios is desirable on
longer pipelines. The point of fill should be contin-
uously manned and personnel should be prepared to
close valves in the event of leaks or other problems,

d. Water may be admitted through line valves on
smaller lines. On larger mains, hydrants, distribu-
tion econnections, or bypass connections of 8-inch or 8-
inch diameter should be used. In any case, the valves
being used must be capable of being closed under
the conditions of flow with full head on one side only.

¢. Progress shall be monitored by checking air-
release valves and flow from hydrants. Hydrants
may be closed when full-barrel flow is achieved
without pulsing or surging. Each appurtenance
must be checked for leaks during the filling process.

88

# The filling process does not have to be a
24-hour-around-the-clock operation. It ean be stopped
any time, and later resumed, However, it cannot be
carried on without being continuously monitored.

g. Upon completion of the filling process, the con-
nection used shall be closed and each appurtenance
shall be checked for leaks, Each section of main be-
tween line valves shall be individually filled, checked
and disinfected before proceeding to the next sec-
tion, and before putting it into service. Test
pressures shall be in accordance with applicable
AWWA Standards for the type of pipe used and the
design pressure.

84, Syphons. Under special circumstances, a pipe-
line may be designed as a syphon. In these cases, a
section of the main will be ahove the hydraulic grade
line and therefore is under negative pressure. This
design condition requires the specific approval of
the installation's Facilities Engineer, Certain design
details require special attention.

a. Pipe material and thickness. The pipe material
and wall thickness shall be specifically designed for
negative pressure. This requires a rigid pipe wall.
Thin wall pipe, such as steel, may collapse under
these conditions if not specially designed for nega-
tive pressure.

b, Air-vacuum valves. Alr release and vacuum
valves would defeat the design of a pipeline syphon,
Their use must be carefully considered and should
be limited to reaches of pesitive pressure if at all.
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€900 Polyvinyl Chloride (PVC) Pressure
Pipe, 4 inch through 12 inch, for
Water

Ca60 Glass-Fiber-Reinforced Thermo-
setting - Resin Pressure Pipe

M8 A Training Course in Water
Distribution

M9 Instailation of Conerete Pipe

M11 Steel Pipe - Design and Installation

National Fire Protection Association (NFPA), 470 Atlantic Avenue, Boston, Massachusetts 02210

291 Marking of Hydrants

1963 ' . Serew Threads and Gaskets for Fire
Hose Connections
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APPENDIX A
REFERENCES

Government Publications
Department of the Army, the Navy, and the Air Force
MIL-HDBK-1008 : Fire Protection for Facilities,
' : Engineering, Design, and

Construction

Department of the Army and the Air Force

TM 5-810-5/AFM 88-8, Chap.4 Plumbing

TM 5-809-10/AFM 88-3, Chap. 13 Seigmic Design for Building

TM 5-811-4/AFM 88-45 “Civil Engineering Corrosion
Control-Cathodic Protection
Design

TM 5-818-1/AFM 88-10, Vol. 1 Water Supply: Sources and

. ' General Congiderations

TM 56-813-3/AFM 88-10, Vol. 3 Water Supply: Water Treatment

TM 5-813-4/AFM 88-10, Vol. 4 Water Supply: Water Storage

TM 5-813-T/AFM 88-10, Vol. 7 Water Supply for Special Projects

AFM 86-21 Operation and Maintenance of

Cross Connection Control and
Backflow Prevention Systems

AFR 86-5 Planning Criteria and Waivers for
Airfield

AFM 88-10, Chap, 6 , Water Supply: Water Supply for
Fire Protection

AFM 88-16 Air Force Design Manual —

Criteria and Standards of Air
Force Construetion

Non-Government Publications _

American Ratlway Engineering Association (AREA), 59 East Van Buren Street, Chicago, Iilinois 606056
‘Manual for Railway Engineering (each chapter issued and dated separstely)

American Society of Mechanical Enginéers (ASME), United Engineering Center, 346 I, 47th St., New York, New
York 10017 '

Boiler and Pressure Vessel Code and Interpretations:
Section VIII Pressure.Vessels, Division 1

Al




American Water Works Association (AWWA), 8666 West Quiney Avenue, Denver, Colorado 80235

C101 Thickness Design of Cast-Iron Pipe

C160 Thickness Design of Duectile Iron
Pipe

200 Steel Water Pipe 6 Inches and
Larger

C203 Coal-Tar Protective Coatings and

Linings for Steel Water Pipelines -
Enamel and Tape - Hot-Applied

Q206 ' Cement-Mortar Protecetive Lining
and Coating for Steel Water Pipe -
4 inch and Larger - Shop Applied

209 Cold Applied Tape Coatings for
Special Sections, Connections, and
Fittings for Steel Water Pipelines

C300 Reinforced Concrete Pressure Pipe,
Steel Cylinder Type, for Water and
Other Liquids

Caol Presiressed Concrete Pressure

Pipe, Steel-Cylinder Type, for
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i Water and Other Liquids
|

cao2 Reinforced Concrete Pressure -
" Pipe - Noneylinder Type, for Water -
and Other Liquids
C401 Selection of Asbestoes - Cement

Distribution Pipe, 4 inch, through
! 16 inch, for Water and Other Liquids

403 Selection of Ashestos-Cement
Transmission and Feeder Main Pipe

CE00 Gate Valves - 3 in. through 48 inch for
Water and Other Liquids

C502 | " Dry Barrel Fire Hydrants

C603 Wet Barrel Fire Hydrants

C504 Rubber-Seated Butterfly Valves

C506 _ Backflow Prevention Devices -

Reduced Pressure Principle and
Double Check Valve Types

C507 Ball Valves, Shaft - or Trunnion -
Mounted - & in. through 48 inch - for
Water Pressures up to 300 psi

Ce01 ' : : Disinfecting Water Mains
C602 Cement-Mortar Lining of Water
- —Pilpelines 4 in, (100 mm)} and Larger
. in Place
603 ' Installation of Asbestos - Cement
Pipe *
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APPENDIX B
DISTRIBUTION SYSTEM HYDRAULIC ANALYSES

B-1. General. The sizing and location of mains, pump
stations, and elevated storage facilities are depen-
dent upon hydraulic analyses of the distribution
system. The two major techniques used in analysis
of distribution networks are reduction into equiv-
alent pipes and Hard Cross Analysis. For all but the
very smallest systems, these analyses are best per-
formed on computers,

B-2. Equivalent Pipes. The equivalent pipe techniques
is a means of reducing a complex pipe network intoa
simpler configuration. It involves the substitution of
one pipe of specific diameter and variable length or
specific length and variable diameter for a series of
different size pipes or several parallel pipes, as long
as there are no inputs or withdrawals of water be-
tween the end points of the system. Application of
the equivalent pipe method is best demonstrated by
example. Referring to figure B-1, assume that the
pipe network shown is to be converted to an equiv-
alent 8-inch pipe. The following procedure should be
used.

a. Series of different size pipes will be converted.
An example is ACD and ABD in part (A) of figure B-1
being converted to equivalent 8-inch pipes, A flow
rate will be assumed through each branch, the result-
ing loss of head calculated through the branch, and
the length of 8-inch pipe substituted, which will give

- the same total loss of head through each branch. For

example, assume that 200 gpm flows through branch
ACD and 400 gpm through ABD. Using tables or
nomograms based on the Hazen-Williams formuia,
the loss of head through section AC is 1.51 fest per
1,000 feet of pipe length (assume C = 100 for all
pipes), so the total loss of head through pipe AC is
{1.61/1000) x 1000 = 1.51 feet, Likewise, the loss of
head through pipe CD at a flow of 200 gpm is 8.1 feet
per 1,000 feet of pipe length, which gives a loss of
head through CD of 6.1/1000) x 800 = 4.9 fest,
Hence, the total loss of head through ACD is 6.4 feet.
The length of 8-inch pipe which will have the same
total loss of head at the samé flow is 6.4 +
(1.511000) = 4,240 feet, The two pipes of branch
ACD can be replaced by 4,240 feet of 8-inch pipe.
The total loss of head through ABD at a flow of 400

gpm is (1,83 x _T00 ) + (0.75 x 2000 ) = 2,78

1000 ' 1000
feet, At the same flow of 400 gpm, an 8-inch pipe has
a loss of head of 5.44 feet per 1,000 feet of length, so
the length of 8-inch pipe equivalent to section ABD
is (2.78/5.44) x 1000 = 511 feet. Part (B) of figure
B-1 shows the configuration of the system after
branches ACD and ABD have heen converted to
equivalent 8-inch pipes.

b. The 8-nch equivalent pipes for ACD end ABD
will be converted into a single equivalent 8-inch
pipe. Since it is known that water passing through
ACD must have the same loss of head as water pass-
ing through ABD, a constant loss of head value can
be assumed, For purposes of this example, a loss of
head of 10 feet hetween A and D is arbitrarily

" chosen. At this total loss of head, the loss of head per

1,000 feet of loangth in ACD is 2.36 feet and in ABD is
19.6 feet. Referring again to nomographs or tables
based on the Hazen-Williams equation, it can be
determined that the flows producing these losses of
head are 266 gpm in ACD and 800 gpm in ABD.
Thus, the total flow from A to D with a loss of head
of 10 feet is 1,066 gpm, At this total flow, the loss of
head through a single 8-ineh pipe is 32.5 feet per
1,000 feet of longth. For a total loss of head of 10 feet
from A to D at a total flow of 1,065 gpm, a single
8-inch pipe would be (10/82.5) x 1000 = 308 feet
long. Part (C) of figure B-1 shows the single 8-inch
pipe which is equivalent to section ABCD shown in
part {A) of figure B-1.

B-3. Alternative equivalent pipe procedure,

Several variations of the equivalent pipe procedure
are possible. The following is an alternative proce-
dure for converting the pipe network of figure B-1 to
a single equivalent 8-inch pipe, assuming that
C = 100 for all pipes. '

a, Arbitrarily select a rate of flow to be passed
through both branches A, C, and D and branches A,
B, and D. For this example, a flow of 0.5 mgd is used.

 b. Caleulate the losses of head through branches
A, C, and D and branches A, B, and D.

B-1
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A 1,000'0F 8" PIRE C

800" OF 6" PIPE

2,000' OF |2" PIPE_ D

. N

@ 700'OF 10" PIPE

4,240' OF 8" PIPE

511' OF 8"PIPE

308" OF 8" PIPE

EQUIVALENT PIPE NETWORKS
' {NOT TO SCALE}

Figure B-1. Equiéalent pii:e networks.
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Pipe Diameter Loss of Head - Length T.oas of Head

{inchea) Per 1,000 ft. {teet} {teet)
AC 8 4,18’ 1,000 4,18
cD 8 18.9 800 18.52
AB 10 141 700 0.987
3b 12 0,58 2,000 1.16

Loss of head through A, C, and D = 4,18 ft. + 13.52 = 17.70 ft,
Loss of head through A, B,and D = 0.987 ft. + 1,16 ft. = 2.147 ft.

¢. Adjust the flow in branch ABD for the same
loss of head as in branch ACD. This can be done with
the following formula.

Q2 . HLQ_ 0.54 (eq B-1)
Q HIL,
where

Q; = initial flow in pipe

Qp = final flow in pipe

HL, = initial friction loss of head through the
pipe '

HL, = fipal friction loss of head through the
pipe

Thus:

Q=Q _HL> 051 =95 177 054
HL, 2.147

Q; = 1.66 mgd in ABD (loss of head = 17.7 {t.)

d. Find the total rate of flow through branches
ABD and ACD with a loss of head of 17.7 feet in both
branches. The total flow is equal to 1.66 mgd + 0.5
mgd = 2.06 mgd,

¢, Determine the length of 8-inch pipe which will
have a loss of head of 17.7 feet at a rate of flow of

2,08 mgd. At this rate of flow in an 8-inch pipe, the

loss of head is 57.8 feet per thousand feet of pipe
length. The total equivalent pipe length is:

Length of equivalent 8-inch pipe =
177 x 1,000 = 309 feet.
57.8

B4, Hardy Cross analysis. Equivalent pipe tech-
niques can be used for finding flows or losses of head
in simple systems, hut more complex networks in-
volving multiple withdrawal points and crossover
pipes require different methods of solution. The
Hardy Cross Analysis is one means of network anal-
ysis by which accurate determination of rates of
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flow and losses of head through a system can be com-
puted. It invelves application of corrections te
assumed values of flow or head until the system isin
hydraulic balance, If flows are to be balanced, the
correction factor to be applied to network flows is
found by solving:

AQ = - _EH (eq B-2)
nZ (H/Q)

where Q = flow in a particular pipe
H = loss of head in that pipe
n = 186

In order to use the Hardy Cross Analysis, the follow-
ing guidelines must be observed:

a. The configuration of the pipe network to be
ansalyzed must be known or estimated. This includes
pipe lengths, pipe diameters, and coefficients of
roughness,

b. The locations and magnitudes of inflows and
outflows to and from the system must be known or
estimated,

¢. Flows in either a clockwise or counterclockwise
direction may be considered positive and those in
the opposite direction will be negative, For example,
if clockwise flows are assumed to he positive,
counterclockwise flows will be negative. The same
rule also applies for values of losses of head. Thus,
the terms in the numerator of the above equation
will always have the appropriate sign. The term in
the denominator must always have a positive value
because corresponding H and Q values have the
same sign, therefore H/Q is always positive.

d. The sign of the calculated correction, AQ, must
be observed when modifying the flows in a pipe loop.
Pipes appearing in more than one loop are subject to
the combined corrections for the loops in which they
appear. An example of the Hardy Cross Analysis is
shown in figure B-2 and in table B-1, Figure B-2 gives
the configuration of the pipe network and inflows
and withdrawals from the network. The initial flow
assumptions are shown in table B-2, All pipes are
assumed to have a roughness coefficient of 100; final
flow values are shown in table B-3.

B-5. Other methods of hydraulic analysis. Other
hydraulic analysis techniques may be used if appro-
priate. Such techniques may include, but are not
limited to, Newton Raphson network analysis and
network simulation with analog computers.

B-3
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4,000 gal./min. _ 2,300 qal./min.
8,000' OF 20" PIPE 8,000 OF 18" PIPE

& ® 2,000' OF 8" PIPE
& ®

N @ Ior
5O I o RS
.8 o ood oF
S ©
N 8,000' oF 8" PIPE
w @ L 3,000 0F 8" PIPE
z ®
Y
™ & Ir
e ' " o|PE.
T ] oF \0 P
§ a aoo - .
e @ _

/ 500 gal./min.

1,000 gal./min.

EXAMPLE PIPE NETWORK FOR

HARDY CROSS ANALYSIS
(NOT TO SCALE)

Figure B-2. Example pipe network for Hardy Cross
Analysis,
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Table B-1. Computations for Hardy Cross Analysis.
Trial 1

Loop Pipe Pipe Pipe Initlai Loas of H ns “I_*I_ Adjusted
Numhber Number Diam.  Leagth Flow Head Q Q 8H D Flow
{in.) (£t) (galimin) {ft} {galfmin} {galimin)

I 1 10 4,000 - 1,000 - 40,0 0.040 - @2 -1,082

2 20 8,000 + 8,000 + 210 0.007 - 82 + 2,088

3 8 4,000 + 1,000 +1184 0118 - 988 + 812

4 8 8,000 - B0O ~ 666 0181 0.548 338 + 174 - 328

II 4 8 8,000 + 800 + §6.6 0,191 -174 + 820
B 8 4,000 - G600 - 32,8 0,068 - 288 - 786

] 8 8,000 + 1,000 + 88.8 0,089 - 288 + T4

7 10 9,000 + 500 + 260 0.060 0.622 146.8 ~ 238 + 204

I 3 8 4,000 - 1,000 -118.4 0.118 + 388 - 812
8 16 8,000 + 2,000 + 20.5 0.015 + 826 + 2,326

] 8 2,000 -~ 500 - 164 0.088 + 328 - 174

10 . 10 9,000 - b0 - 260 0,060 0.400 ~130.3 + 320 - 174

Trlal 2

Lioop Pipe Plpe Pipe Initiak Loss of H ng H Adjusted
Mumher Number Diam. Length Flow Head Q Q SH Dg Flow
{In.) (ft} (gal/min) {tt {gai/min) {galfmin)

I 1 10 4,000 -1,082 - 448 0.042 + 16 o =1,046

2 20 8,000 +2,988 + 20,8 0,007 + 18 + 2,954

3 8 4,000 + 818 + 47.7 0.078 - 48 + O6é

4 B 8,000 + 828 - 20.8 0,691 0.403 - 68 + 62 - 264

IT 4 8 8,000 + 326 + 288 0.091 - 62 + 284
] 8 4,000 - T3§ - 6734 0.081 - 46 - 782

B 8 9,000 + T84 + 54.0 0.071 - 46 + M8

7 10 9,000 + 2684 + 17 0.029 0,622 + 24.2 - 46 + 218

I 3 8 4,000 - 6812 - 477 2.078 + 48 - bG48
] 16 8,000 + 2,020 + 388 0017 + 62 + 2,388

9 8 2,000 - 174 - 23 0013 + 82 - 112

10 10 9,000 - 174 - 38 0.021 0.289 - 14,8 + 82 - 112
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Tabie B-1. Computations for Hardy Cross Analysis—Continued.
Trial 3
Loop Pipa Pipe Fipe Initial Loas of H s B Adjusted
Number Number Diam. Length Flow Head Q Q SH DQ Flow
fin.) it {gal/min} (ft) (galimin) {zalimin)
I 1 10 4,000 - 1,046 - 4856 0,042 + B -1.041
2 20 8,000 + 2,964 + 20.6 0,007 + B + 2,959
3 8 4,000 + 688 + 411 0.073 - 8 + 558
4 8 8,000 - 284 - 201 0.076 0.386 - 20 + 2 - 252
II 4 8 8,000 + 264 + 201 0.076 - 2 + 282
] 8 4,000 - 1782 - 762 0.098 + 4 -~ T8
8 8 8,000 + T8 + 48.3 0,087 + 8 + 721
7 10 9,000 + 218 + bd 0.0256 0.488 - 14 + 3 + 221
1l 3 8 4,000 - be6 - 411 0,073 + 8 - §a8
8 16 8,000 + 2,388 + 40.9 0,017 + 13 + 2401
9 8 2,000 - 112 - 10 0.009 + 18 - o8
10 10 8,000 - 112 - 18 0.014 0.209 - 2.8 + 13 - 9B
Trial 4
Loop Pipe Pipe Pipe Initial Lioss of H s H Adjusted
Number Number Diam.  Length Flow Head Q Q - 8H 0q Flow
| ' (in) (Ft) (galimin) {ft) (galfmin) (gal/min)
| 1 i 10 4000 -104 - 432 0,041 v 1 - 1084 -
2 20 8,000 + 2,960 + 205 8,007 + 1 + 2,266
; a 8 4,000 + G58 + 400 0,072 - 3 + 581
4 8 8,000 - 282 - 19,8 0,076 0.368 - - 2.5 + 6§ - 257
IT 4 8 8,000 + 282 + 19.8 0.076 - b + 257
i} 8 4,000 - 779 - 747 0.098 + 2 - M7
8 8 3,000 + 1781 + 4848 0.087 + 2 + 123
7 10 8,000 + 221 + O.f 0,026 0.488 - 08 + 2 + 2238
It 3 B 4,060 - BB8 - 400 0.072 - 3 ~ B8l
8 18 8,000 +2,401 + 41.3 0.017 + 4 + 2,406
9 3 - 2,000 - 98 - 08 0,008 + 4 ~ Db
10 10 9,000 - B - 13 0,018 0.204 - 0.8 + 4 -~ B85

B-6
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Table B-2, Initial flow assumptions

Pipe number Flow Direction of tlow
' {gal/min)

1 -~ 1,000 Counterclockwise
2 + 3,000 Clockwise
3 +1,000 Clockwise (Loop 1}
4 - 500 Counterclockwise (Loop 1)
il 500 Counterelockwise
] + 1,000 Clockwise
7 + 500 Clockwise
8 + 2,000 Clockwise
9 ~ 500 Counterclockwise

10 - B00 Counterclockwise

Table B-3. Final flow values

Pipe number Flow Direction of flow
{gal/min)

1 -1,084 - ' Counterclockwise
2 + 2,968 Clockwise
3 + b561 Clockwise (Lioop 1)
4 - 287 Counterclockwise (Loop 1)
5 T Counterclockwise
é + 723 Clockwise
7 + 228 Clockwise
8 + 2,405 Clockwise
9 - 9§ : Counterclockwise

10 - 95 Counterclockwise

B7
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APPENDIX C
THRUST RESTRAINT

C-1. General requirements, Thrust forces occur in
watermains when the pipeline changes directions,
stops, or changes size. On pipelines with unrestrained
joints, as used in ductile iron pipe installations,
thrust blocks or restrained joints are required. For
welded steel pipelines, flanged joints and lugged
joints in concrete and ductile iron pipelines, other
. forms of anchorage are not usually required. All
thrust anchorages shall be designed for a safety fac-
tor of not less than 1.5 under maximum pressure
loading. The magnitude of hydrostatic thrust may
be determined from the following formula:

Atbends:T = 27 r2p sin % (eq C-1)

At dead end or branch: T = 7r2p
where:

T = thrust in pounds

r = radius of pipe joints in inches
p = water pressure in psi

A = bend deflection angle

C-2. Thrust blocks, Thrust block size is caleulated
based on the bearing capacity of the soil: '

Areaofhlock = L x D = _T_(F.8)
8

{eq C-2)

where:

L = length of block in feet

D = depth of block in féet

T = thrust in pounds

& = safe bearing valve for soil in paf
F.8. = factor of safety

EXAMPLE C-1. Caleulate the thrust block bearing
srea required for a 12-inch pipe of a 90-degree bend,
Internal pressure of 120 psi ineluding surge, allow-
able soil bearing pressure of 3000 paf.

Solution:
T = 2(3.14) (88) (120} (sin 45)
T = 19,180 lbs

(eq C-1)

L x D 18180 {1.5)
3000

L x D = 9.59 s.f,
for D = 25 ft., L = 3.8 ft.

(eq C-2)

Design of thrust blocks for vertical bends is the
same as for horizontal bend. For top bends, the block
must be sized to adequately resist the vertical com-
ponent of thrust with the dead weight of the block,
bend, water in the bend and overburden, Steel straps
are used to tie the pipe to the thrust block when the
block is placed below the pipe, and reinforeing steel
may be necessary to resist tensila forces within the
block.

C-3. Resirained joints, Restrained joints are used as
an alternate to thrust blocks to avoid uncertainties
such as excavation behind a block. For ductile iron
pipe, the length to be resirained is calculated as
follows;

A

L=_4rr2p(FS)tan 2

2ftan A) + (D s)
2

{eq C-3)

where:

L = length to he restrained on each side of
bend in feet

radius of pipe in inches

w water pressure in psi

factor of safety

bend deflection angle

pipe outside diameter in feet
conduit frictional resistance in plf
= passive soil pressure in psf

w
1

& . gp T
]

Conduit frictional resistance is calculated from the
following equation, using values in Table C-1 and
table C-2,

f=Af,Cy + »wRHDtan (f, &)
where:

A = conduit surface area in sq. ft. per lin, ft.

f. = ratio of pipe cohesion to soil cohension

(eq C-4)

C-1
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Ca = soil cohesion in psf H = 3.5 feet
w = goil unit weight in pef C:. = 500 psf
R = reduction factor Cohesion moist granular soil, friction angle of 17
H = cover above conduit in feet degrees, from Table C-1:
fp = ratio of pipe friction angle to soil friction f;, = 0.66
angle f, = 0.35
Passive soil pressure is caleulated according to the Solution:
Rankine Theory by the following equations: N = tan?{45 + 22.5) (eq C-6}
= 5.83
s=w(H + D)N + 2¢, VN {eq C-5) s = (1108.5 + 1.1)(6.88) + (2/(600}2.41) (eq C-5)
8 ~ 2060 + 2410
N = tan2(45° + _;.&J {eq C-8) = 5360 psf

A = 7D « (3.1442.16) = 6.75 sq, ft./lin, ft.

EXAMPLE C-2. Calculate the restrained length for = 1:{8.721}(3553)(?'(55)00) + (8.14)(110)(.75K3.5K2.15)
a 24-inch duetible iron pipe. _ an .

Given; D = 2.15 feet = 1181 + 2273 plf

v =1252inch L « (4)(3,14) (167) (250) (1.5) (414) (6q C-8)
p = 260 psi 4)2278)(414) + (2.15) (5360)
F.S =15 = 20.0 feet

A = 45 degrees For normal pipe lengths of 18 feet, restrain two

w = 110 pef Joints on each side of hend,

Tablo C-1. Soll friction and coheslon factors

Soil Description Friction Angles C, f, f,
{degrees)
Sand, dry well graded 44.5 0 0.78 0
Sand, saturated, well graded 39 - 0 0.80 0
8ilt, dry, passing 200 sieve 40 0 0.96
Silt, saturated, passing
200 sieve 32 0 . 076 0
Cohesive granular soil
wet to moist 13-22 8856-920 ~ 0.85 0.35
Clay, wet to moist ' 11.5-16:5 460-1,175 ' 0.60 0.60
at maximum compaction ' 0.50 0.80

_Table C-2. Reduction factbrs

Existing Conditions : . Reduction Factor
General Construction - hackfill soils : :

compacted to critical void ratio - 2/8

Well compacted backfill and _ '

selected backfill : 3/4
Shallow cover - H less than one half of D 112
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FOOTE AVENUE
TYPICAL ROAD SECTION




NORTH S[CE SOUTH SIOE
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TYp "AETIIEND CAPE ?Eﬁw ALONG FYD1 MCA PN 52265 WBR & BUP PN 52266 WBR,
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TREE PROTECTION DURING
DEMOLITION AND CONSTRUCTION




CLASS A TREE

DRIP LINE
EDGE OF CANOPY

\\/

PROTECTION FENCE
1.2 M (4 FT) MINIMUM HEIGHT

\\\Hﬂ}?ﬁ 6.1 M (20 FT2 4.6 M (15 FT)
ZONE EXTENDS
FOR MONKEY POD. EAR
POD. AND BANYAN TREE SPECIES FROM TREE TRUNK
SURF ACE

P A

TREE PROTECTION ZONE EXTENDS
1.2 M (4 FEET} BELOW SURFACE

FYQ1 FHNC PN 48456 REPLACE FAMILY HOUSING.
AREAS ﬂ']H. Hd I't' HU” AND Hwﬂ

TREE PROTECTION ZONE
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SCHOFIELD BARRACKS MASTER PLAN MAPS, DRAFT REPORT, FY96 OMA FAMILY
HOUSING MASTER PLAN AND INFRASTRUCTURE STUDY, ARMY STORM
DRAINAGE INFRASTRUCTURE STUDY FOR SCHOFIELD BARRACKS
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L EXECUTIVE SUMMARY

Edward K. Noda & Associates, Inc. (EKNA) was rctained by Wil Chee Planning, Inc., HMSA
Center, 1400 Rycroft Street, Suite 928, Honolulu, Hawaii 96814 , to conduct an investigative
asbestos survey of Quad F - Buildings 649, 650, 651 and 652 at Schofield Barracks, Island of
Oahu, Hawalii, for visible and accessible asbestos-containing building materials (ACBM) which
may be required to be abated prior to any renovation activilies,

BEKNA's certified asbestos inspectors Christine Arouh, Steven Chun, William Harris, Prudy
Stoudt-McRea, Kennyson Thomas and Doug Tisdell conducted an investigative survey from
January 8" through 17", 2001 of Quad F - Buildings 649, 650, 651 and 652, EKNA collected
eight hundred seventy nine (879) suspect asbestos-containing building material (ACBM)
samples and identified two hundred fifty one (251) distinct material types from Buildings 649,
650, 651 and 652.

The investigative asbestos survey found the following ACBMs in the following buildings,
Materials found to contain greater than one percent asbestos are indicated in bold print (an
asterisk indicates a friable material). Revised/additional identified materials types are indicated
by a (*).

Building 649

12"x12" Vinyl Floor Tile {VFT) - Beige w/Olive Specks and Mastic
12"x12" VFT - Tan w/Brown Specks and Mastic
12"x12" VT - Olive Marbled and Mastic
12"x12" VIFT - Lt. Green w/Specks and Mastic
12"x12" VFT - Brown w/Dark Brown Streaks and Mastic
12"x 12" VFT - Off-White w/Brown Streaks and Mastic
12"x12" VFT - Off-White Marbled and Mastic
12"x12" VFT - Tan w/Black Streaks and Mastic
12"x12" VFT - Lt. Brown w/Specks and Mastic
12"x12" VFT - Baby Blue w/Light Specks and Mastic
Floor Tile Mastic Only - Black
Cementltious Plaster-Hollow Plaster & Lathe Wall Sys, 1¥ Flr (Restrooms)
Cementlitious Plaster-Hollow Plaster & Lathe Wall Sys. 2" Flr (Private-Bathroems)
Cementitious Pancel - Above Doors and Windows
Composition Built-up Roofing Material - Type I - Flashing
Composition Built-up Rooling Material - Type 11 - Flashing
Beige Paint w/Black Asphaltic Undercoat
Mastic/sealant at 2" Din, Large Ajr Vent - Flashing (Main Rool)
Mastic/sealant at 3' Dia. Large Air Vent - Flashing (Upper Roof)
- Mastic/scalant at 6"-8" Gas Vent - Main Rool
*Vibration Cloth - White Woven Fabric
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*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 3 Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 3" Floor
“Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 2™ Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 1* Floor

HVYAC Vent Sealant - Black

Building 650

12x12" VIT - Beige w/Olive Streaks and Mastic
12"x12" VFT - Olive Green w/Grey Streaks and Mastic
12"x12" VFT - Brown w/Light Brown Streaks and Mastic
12"x12" VFT - Beige w/Grey Streaks and Mastic
12"x12" VFT - Blue w/White Streaks and Mastic
12"x12" VFT - Grey w/ Blue & White Streaks and Mastic
12"x12" VFT - Blue w/ Grey Marbling and Mastic
12"%12" VFT - Dark Brown w/Brown Streaks and Mastic
9"x9" VFT - Green and Mastic
9"x9" VFT - Black and Mastic
VFT - Green - 2" Layer and Mastlc
Floor Tile Mastic Only
* Wall Patch Compound - Cementitious/Asphaltic
+ Wall Patch Compound - Cementitious - 10 I't, High Patch
* Wiall Plaster - Cementitious Exterior - Type Il
' Cementitious Panel - Above Doors & Windows
Composition Roof Flashing - Type I - Main Roof
Beige Paint W/Asphaltic Undercoating (Silver Paint) - Main Roof
Mastic/Sealant at Gas Vents and Air Ducts - Main Roof
Mastic/Sealant at Mounting Peints - Main Roof
*Vibration Cloth - White Woven Material
*Tiberglass Pipe Insulation - Hangar (Northwest Heater Room)
*Pipe Insunlation - <6 Linear Feet
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 1¥ Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 1¥ Floor
*Jolnt Adhesive/Sealant on Fiberglass Pipe Insulation, 2™ Floor
*Joint Adhesive/Scalant on Fiberglass Pipe Insulation, 3 Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 3* Floor
HVAC Vent Sealant - Black

Building 651

12"x12" VFT - Beige w/Olive Specks and Mastie
12"x12" VFT - Otf-White w/Brown Streaks and Mastic
12"x12" VFT - Olive Marble and Mastic
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12"x12" VFT ~ Light Green w/Specks and Mastic

12"x12" VIT - Tan w/Brown & White Specks and Mastic

12"x12" VIT - White w/Dark Grey Stripes and Black Mastic

12"x12" VFT - White w/Dark Grey Streaks and Black Mastic

12"x12" VFT - Lt. Blue w/White Streaks and Mastic

YFT - Tan w/Ollve Streaks

» Wall Plaster - Cementitions Exterior - Type 11

Cementitious Wall Plaster - Restrooms 1* Floor

Cementitious Wall Plaster - Restrooms 2™ Floor

Cementitious Panel - Above Doors and Windows

Mastic/sealant at Mounting Points - Main Roof

Mastic/Sealant at Roof Vents - 8"'-10" - Main Roof

*Vibration Cloth- Woven Fabric - White

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 1* Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 1* Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 2 Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 2™ Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 3™ Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 3* Floor
Black Mastic on HVAC System

Building 652

12"x12" VIT - Light Green w/Green Marble and Mastic
12"x12" VT - Brown w/Brown Streaks I and Mastic
12"x12" VFT - Olive Green w/Grey & White Streaks and Mastic
12"x12" YFT - Tan w/Olive Streaks and Mastic
12"x12" VFT - Beige w/Grey Streaks and Mastic
12" 12'"VFT - Brown w/Brown Streaks [1 and Mastic
l2"x12" VFT Tan warown Streaks and Mastic
l2"x12‘! VFT Medium Brown w/Black Streaks and Mastic
9'x9" VFT,~ Medium Brown and Mastic
9"x9" VFT.~ Cocon Brown and Mastic
Cementitious Plaster-Hollow Plaster & Lathe Wall System 1* Floor, Restrooms
Cementitious Plaster-Hollow Plaster & Lathe Wall System 2™ Flr., Private Restroom
Cementitjous Plaster-Hollow Plaster & Lathe Wall System 3™ Flr.,, Private Restroom
Cementiflons Plaster-Troweled on CMU and Concrete Walls 1% Ploor, Bast Hallway
* Txterior.Cementitions Wall Plaster Type 11, 1* Floor
Comentitious Panel - Above Doors and Windows
Composition Built-Up Rooting Material - Type Il - Lower Roof
Composition Built-Up Roofing Material - Type I - Flashing
Beige Paint w/Black Asphaltic Undercoat
Mastic/sealant at 2"-4" Pipe Mounts - Flashing




Mastic/sealant at Main Roof Hatches - Flashing

Mastic/sealant at 6"-8" Dia, Vent Pipes - Flashing

*Vibration Cloth - Type I - Woven Fabric - White

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 1* Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 2™ Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 2™ Floor
*Joint Adhesive/Scalant on Fiberglass Pipe Insulation, 3" Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, (Hot Water Heater Room)
*White Powder Pipe Insulation ¥ Floor

*White Plaster Pipe Insulation 2* Floor

II, INTRODUCTION

The objective of this field survey and report was fo assess the existence and extent of ACBM in
Building 649, 650, 651 and 652 Schofield Barracks, which are scheduled to be renovated.

EKNA’s scope of work included an investigative asbestos survey, collection and testing of
suspect asbestos-containing material samples, and provide a writien report summarizing the
survey with test results for Quad F - Buildings 649, 650, 651 and 652, Quad I - Buildings 745 &
746 and Quad J Building 847 & 855 “DIVARTY™ Dinning Facility at Schofield Barracks.

EKNA’s investigative ACBM survey is segregated into the following three (3) volumes and
addresses each identified building listed below:

Volume I Quad F - Building 649, 630, 651 and 652

Volume Il Quad I - Buildings 745 and 746

Volume Il Quad J - Buildings 847 and 855 “DIVARTY” Dinning Facility

Building 649, 650, 651 and 652 are 3-story concrete structures which provide office space on the
first floor (Building 649 - 1% and 2™ floor) and living quarters on the second and third floors
(Building 649 - 3" floor only). The primary hot water heater for each building is located on its

respected first floor. The chilling tower and associated chilled water system (machine room) for
Quad F is located at Building 649. :
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111,  SURVEY METHODOLOGY

BKNA’s certified asbestos inspectors Christine Arouh, Steven Chun, William Harris, Prudy
Stoudt-McRea, Kennyson Thomas and Doug Tisdell (see Appendix E for Inspector Certificates)
conducted an investigative survey of accessible building materials for the presence of suspect
ACBM. During the survey eight hundred seventy nine (879) suspect ACBM samples were
collected from two hundred fifty one (251) distinct material types at Quad F - Buildings 649,
950, 951 and 952 (see Table 1 for per building breakdown),

Table |
Bullding Numbef Samples Collectad Addillonal Homagenacus Malerlal Addlllonarl-lqc;'nogenaous
Sampies Collacled Identified Material Identilled
649 206 0 63 0
650 223 7 60 i
66t 20 3 53 1
6852 222 14 61 3
Total{s} 8565 24 246 5

AHERA is the federal law (40 CFR 763) instituted to regulate asbestos in schools. In addition to
AHERA, the EPA has issued a document titled "Guidance for Controlling Asbestos-Containing
Materials in Buildings” (Document number EPA 560/5-85-024) for buildings which are not
governed by AHERA legislation. During an asbestos assessment, one of the most important
characteristics of a material that AHERA & EPA addresses is "friability", AHERA describes
"friable” as those materials that when dry may be crumbled, pulverized, or reduced to powder by
hand pressure, The term includes previously non-friabie material after it becomes damaged to
the extent that when dry it may be crumbled, pulverized, or reduced to powder by hand pressure.
In addition, AHERA regulations require that for any homogenous sampled material (i.e.,
materials with similar location, function, thickness and color), if one sample of a given material
tesis positive for asbestos (greater than one percent asbestos), the entire homogenous material is
considered positive for asbestos.

AHERA regulations require that for an Homogeneous Sampling Material (HSM), if one sample
tests positive for asbestos, the entire HSM type is considered asbestos-containing. For this
reason, EKNA directs the laboratory to stop analysis at the first positive result (asbestos content
in excess of one percent) for each homogeneous material type, if more than one sample is
presented for an HSM.

The appearance of each material and date of installation were considered to ensure that materials
known to have been installed at different times would be sampled as a separate HSM.
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After completing an inventory of building materials, EKNA collected samples of each suspect
material. Drawings are provided in each applicable appendices that depict the locations of all
samples collected.

The number of samples collected was determined by the extent of HSM within the building
space, in accordance with the sampling protocol contained in 40 CFR 763. HSM is analogous to
the homogeneous area as defined by 40 CFR 763, In general, an HSM is identified as that area
or amount of suspect ACBM which is uniform in color and texture, For example, the pipe runs
of a domestic hot water system would be a single HSM provided that the material does not differ
in appearance, color, or texture throughout the system. When a system or area appears to consist
of dissimilar materials, then the system or area is separated into as many HSMs as necessary to
define all suspect materials present,

If two HSM are similar in appearance or texture and cannot be described uniquely, a type
number is assigned to differentiate them. For example, if distinct but HSM are similar in
appearance, the first is identified as Type I and the second as Type I (e.g., Brown 12"x12" Vinyl
Floor Tile - Type I, Brown 12"x12" Vinyl Floor Tile - Type II, etc.), This procedure minimizes
the potential of incorrect conclusions based exclusively upon the appearance of the material or
the construction period during which it was installed.

Bach sample was placed in an individual sample bag, sealed and labeled with a unique sample
identification number. Sample locations are depicted in scale drawings of the buildings in
Appendix A through Appendix F, All samples were submitted to NVL Laboratories, Inc. of
Seattle, Washington, for analysis to determine asbestos content, NVL Laboratories, Inc.
participates in the National Institute of Standards and Technology (NIST), National Voluntary
Laboratory Accreditation Program (NVLAP) mandated by EPA under the AHERA regulations.
A copy of the laboratory certification is provided in Appendix H.

The samples were analyzed according to EPA methods described in EPA 660/R-93/116 utilizing
Polarized Light Microscopy (PLM). Using the PLM method, the analyst is able to determine the
type and concentration of asbeslos in each sample. The concentration is provided as a
percentage of the total area (total area is determined by the field of view while observed through
the microscope) of the sample material, The limit of detection lor this particular method is less
than one percent (>1%). As with most analyzing techniques there is a variance associated with
PLM analysis and for this reason the results arc presented as a reliable range, Where results are
reported as "<1%" or “Trace", this indicates that at least one asbestos fiber was detected. Where
results are reportéd as "No Asbestos Detected” or “ND", no asbestos fibers were found.

Each layer in a sample is viewed and analyzed by NVL as a distinct material, and analysis
results reported with the asbestos percentages determined by the analyst in each layer of the
suspect material. The individual layer information is important in that for many cases of multi-
layered samples, only a single layer of the entire sample may contain asbestos, By referencing
the layer description in (he Bulk Asbestos Fiber Analysis, the user can distinguish the layer(s} in
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which asbestos occurs. Analysis results and the extent of materials which tested >1% asbestos
content is shown in each applicable appendix.

1V. SURVEY FINDINGS
The result of EKNA’s investigative ACBM survey of Quad F - Buildings 649, 650, 651 & 652
is reported per building into a particular appendix (see “Table of Contents” for listing). Each

appendix consist of the following (if applicable):

Introduction -Identifying the Building name and /or designated number.
-Brief description of the surveyed building,.

Summary of Identified ACBM

Survey Findings -Total suspected asbestos samples collected.
-Listing of all suspect materials submitted for analysis

Remarks and Comments

Microstation Drawings -Identifying Asbestos Sample Locations
-Identifying the Extent of Identified ACBM’s

Floor Tile Log -Identifying all suspect and asbestos-containing vinyl floor tile
Photo Log -Identifying all suspect and asbestos-containing homogeneous
materials

Chain of Custody Forms and Asbestos Bulk Analysis Forms

NESHAP Point Count Method Result Forms

Y. DISCUSSIONS

The National Emission Standards for Hazardous Air Pollutants (NESHAP) regulations require
that all regulated asbestos-containing building material (RACM) be removed from a facility
prior to demolition or renovation activities that would break up, dislodge, or similarly disturb the
materials, or preclude access to the material for subsequent removal. NESHAP regulations
define RACM as: friable asbestos materials, Category I non-friable ACBM, (viny! tile, mastics,
adhesives, asphalt roofing materials, packing and gaskets) that will be or have been subject to
sanding, grinding, cutting, or abrading, or Category Il non-friable ACM (all remaining types of
non-friable ACM not included in Category 1) that have a high probability of becoming, or have
hecome, crumbled, pulverized, or reduced to powder by hand pressure or the forces expected fo
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act on the material in the course of demolition or renovation operations.

The EPA interpretation of the NESHAP regulations state that, in general, Category Iand
Category Il non-friable materials will not release significant amounts of asbestos fibers during
normal renovation activities. However, non-friable ACM which will be subject to sanding,
grinding, abrading, drilling, cutting or chipping must be treated as if it were friable.

Under normal circumstances non-friable Category 1 and Category Il ACMs in good condition
(such as the mastics and roofing materials located in this survey), need not be removed prior to
renovation or demolition activities, However, the local landfill may exercise discretion as to
whether to permit disposal of non-fiiable Category 1and I] ACMs as a general construction
waste. On Oahu, construction demolition waste Jandfills generally requive the handling and
disposal of non-friable Category I and II ACMs as though they were friable Category 1 ACMs,

If the amount of RACM present in an area to be renovated exceeds 260 linear feet, 160 square
feet, or 35 cubic feet, the following general actions are required:

A Notification of Demolition and Renovation must be sent to the EPA and to the Hawaii
State Department of Health, Clean Air Branch, at least ten working days prior to
beginning work.

A licensed asbestos abatement contractor is required to perform the work, Workers must
have received from eight to thirty two hours of training (dependent on type of work
conducted), be medically examined and certified fit to wear a respirator, have been
individually fitted to personally issued respirators, and operate under the supervision of a
competent person as defined in 29 CFR 1910.1101.

Various enginecring controls for the prevention of visible and/or airborne emissions must
be implemented.

Ashestos-containing waste must be thoroughly wetted and properly sealed, labeled,
transported and disposed of in a permitted landfill,

VI, RECOMMENDATIONS

Demolition of Building 649, 650, 651 and 652 will result in disturbance of asbestos-containing
materials and abatement is generally required prior to demolition. Due to the quantity and extent
of the ACM, a licensed abatement contractor will be required to perform this work.

We recommend that construction specifications detailing work practices, protective measures,
and engineering controls to be employed in disturbance of each type of ACBM be prepared and
incorporated into the construction documents, Additionally, we recommend that air monitoring
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at the work area perimeter (“area” air monitoring) be employed to verify the cleanliness of the
contractor’s work practices and engineering controls, and fo ensure that asbestos fibers in
concentrations exceeding the Permissible Exposure Limit are not present at the site upon
completion of the abatement contractor’s work in each worlk area,

Abatement of friable Category I materials should be carried out in full containment, which
includes protection of non-ACM surfaces by two layers of plastic sheeting, sealing of passages
to areas outside the work area, negative air pressure within the work area, HEPA-filtered
exhaust, and provision of a three-room decontamination facility,

Disturbance of non-friable Category | and Category [1 ACBM (ACBM which is not thermal
system insulation or surfacing material, including vinyl floor tile mastics, sink insulation, and
composition roofing), is subject to less severe restrictions during conduct of work, These
materials are less likely to generate airbome asbestos fibers during abatement work,

Work practices for disturbance of non-friable materials (flooring mastic, window caulking and
sink insulation) should include HEPA filtered air exhaust from the work area, use of wet
methods, intact removal to the extent possible and OSHA-required monitoring of asbestos fiber
concentrations in the breathing zone air of all workers. Polyethylene sheeting should be placed
on walls adjacent to areas in which non-friable flooring materials will be disturbed, and workers
should enter and exit through a decontamination facility,

Exterior non-friable Category I and Category [ materials may be abated using wet methods,
intact removal to the extent possible, and worker entry and exit through a decontamination
facility, Abatement exterior workers shall wear respiratory protection and personal air
monitoring of abatement workers breathing zone would be required.

Where results are reported as "<1%” or “Trace", this indicates that at least one asbestos fiber was
detected. Although these material types are not considered asbestos-containing materials,
caution should be exercised if/fwhen disturbing these materials. Work practices which may
involve sawing, cutting, drilling abrading, etc. of these materials should be evalualed for their
potential for airborne asbestos fiber release,

EKNA concludes that the “Exterior Cementitious Wall Plaster 1* Floor” js non-asbestos.

Caution should be exercised and work practices evaluated if/when disturbing the exterior plaster
walls, identifying the extent of asbestos-containing “Wall Patch Compounds™ and “Wall Plaster -
Cementitious Exterior - Type II” cannot be completely identified due to the exterior surface
paint, that restricts identification.
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VII. LIMITATIONS

This survey addressed identification of accessible asbestos and non-asbestos materials in areas
within the agreed upon scope of work for this project of Quad F - Buildings 649, 650, 651 and
652, Quad I - Buildings 745 and 746 and Quad J - Buildings 847 and 855, Schofield Barracks,
fsland of Oahu, Hawali and was limited to visible and accessible suspect asbestos-containing
building materials (ACBMs) which may be required to be abated prior to any
renovation/demolition activities. A possibility does exist that ACBM may be present in areas

which were not surveyed, or inaccessible areas.

Some examples of inaccessible arcas may be inaccessible tunnels containing pipe/valve
insulation and asbestos materials within solid wall cavities. If suspect materials beyond those
identified in this report are encountered during renovation/demolition activities, samples should
be collected and submiited for analysis immediately. Materials at other locations which are the
same in manufacture, texture, color, thickness, etc. as those which have been identified as
ACBMs should also be assumed to be ACBMs.

This Asbestos Containing Building Material Survey Report provides information on the visible
and accessible suspect asbestos containing materials sampled of Quad F - Buildings 649, 650,
651 and 652 at Schofield Barracks, Island of Oahu, Hawaii. It should not be construed as a final
statement of the presence and condition of all asbestos containing materials at the subject
property.

The information set forth is based solely on the agreed upon scope of services. This information
is based on personal observation and the results of the asbestos-containing material survey.
Edward K. Noda and Associates, Incorporated expressly disclaims any and all liability
representations, expressed, or implied, contained in, or for omissions from this report, or any
other written or oral communication which might be interpreted as establishing the total extent
of all liability present at the subject property.

Our services have been performed with the usual thoroughness and competence of the consulting

profession, in accordance with the standards of professional services at this time, No other
warranty or representation, either expressed or implied, is included or intended.

EDWARD K. NODA & ASSOCIATES, INC.

Volume |

Revlsed Draft Asbestos Survey, Analysis and Report for:

Quad F - Buildings 649, 660, 661 and 652, Schofield Barracks, Oahu, Hawail
Page 10 of 10 Pages







I Ihtroduction

Building 649 is a 3-story concrete structure which provides office space on the first and second
floors, third floor consist of a theater and living quarters, Building 649 is currently vacant. A
primary hot water heater and storage tank, and a chilled water plant are located on the first floor
of the building and a cooling tower is located on the main roof,

Il Summary of Identified ACBM

Materials found to contain greater than one pereent (>1%) asheslos by laboratory analysis arc
listed below. An asterisk preceding the material description indicates the material is considered
friable or potentially friable.

12"x12" Viny! Floor Tile (VI'T) - Beige w/Olive Specks and Mastie
12"'x12" VFT - Tan w/Browan Specks and Mastic

12"x12" VFT - Olive Marbled and Mastic

12"x12" VFT - Lt. Green w/Specks and Mastic

12"x12" VFT - Brown w/Datk Brown Streaks and Mastie

12"x12" VET - Off-White w/Brown Streaks and Mastic

12"x12" VFT - Off-White Marbled and Mastic

12"x12" VFT - Tan w/Black Streaks and Mastic

12"x12" VFT - Lt. Brown w/Specks and Mastic

12"x12" VFT - Baby Blue w/Light Specks and Mastic

Floor Tile Mastic Only - Black

Cementitious Plaster-Hollow Plaster & Lathe Wail Sys. 1 Flr (Restrooms)
Cementitious Plaster-Hollow Plaster & Lathe Wall Sys. 2" Flr (Private-Bathrooms)
Cementitious Panel - Above Doors and Windows

Composition Built-up Roofing Material - Type I - Flashing
Compeosition Built-up Roofing Material - Type I - Flashing

Beige Paint w/Black Asphaltic Undercoat

Mastic/sealant at 2' Dia, Large Alr Vent - Flashing (Main Roof)
Mastic/sealant at 3' Dia. Large Air Vent - Flashing (Upper Roof)
Mastic/sealant at 6"-8" Gas Vent - Main Roof

*Vibration Cloth - White Woven Fabric

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation 3" Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 3" Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 2™ Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 1* Floor

HVAC Vent Sealant - Black
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III  Survey Findings

EKNAs inspectors, Christine Aroul, Steven Chun, William Hatris, Prudy Stoudt-McRea,
Kennyson Thomas and Doug Tisdell (see Appendix E for Inspector Certificates) identified sixty
three (63) distinct material types and submitted two hundred nine (209) suspect samples for
laboratory analysis. Material types sampled are listed below, Materials found to contain >1%
asbestos arc indicated in bold print, an asterisk indicates a friable or potentially friable material.
Materials found to contain [ess than one percent (>1%) asbestos are indicated iri italic print.

12"x12" Vinyl Floor Tile (VFT) - Beige w/Olive Specks and Mastic

12"x12" VET - Tan w/Brown Specks and Mastic

12"x12" VFT - Olive Marbled and Mastic

12"x12" VFT - Lt. Green w/Specks and Mastic

12"x12" VFT - Brown w/Dark Brown Streaks and Mastic

12"x12" VFT - Off-Whitc w/Brown Streaks and Mastie

12"x12" VET - Off-White Marbled and Mastic

12"x12" VFT - Tan w/Black Streaks and Mastic

[2"x12" VFT - Lt. Brown w/Specks and Mastic

12"x12" VFT - Baby Blue w/Light Specks and Mastic

12"x12" VFT - Med. Grey Marbled and Mastic

12"x12" VFT - Tan and Mastic

12"x12" VFT - Gray w/Black Streaks

VFET - Brown w/Brown Streaks

Floor Tile Mastic Only - Black

Gypsum Wall Board and Joint Compound, 1% Floor

Gypsum Wall Board and Joint Compound, 2" Floor

Gypsum Wall Board and Joint Compound, 3™ Floor

Wall Insulation-Grey Fluffy Material, 1* Floor

Wall Insulation-Grey Fluffy Material, 2" Floor

Wall Insulation-Grey Fluffy Material, 3 Floor

Cementitious Plaster-Hollow Plaster & Lathe Wall Sys. 1% Fir (Restrooms)

Cementitious Plaster-Hollow Plaster & Lathie Wall Sys. 2™ Fir
(Private-Bathrooms)

Cementitious Plaster-Hollow Plaster and Lathe Wall Sys. 3" Fir (Private Bathrooms)

Cementitious Plaster-Hollow Plaster & Lathe Wall Sys. 2™ Fir (Exterior Restrooms)

Cementitious Plaster-Hollow Plaster & Lathe Wall Sys, 3" Flr (Exterior Restrooms)

Cementitious Plaster-Troweled on CMU and Concrete Walls 1* Floor

Cementitious Panel - Above Doors and Windows

Exterior Plaster

4" Cove Base - Black with Mastic

4" Cove Base - Brown with Mastic

2'x4' Ceiling Tile - Fissure Type I, 1* Floor

2'x4' Ceiling Tile - Fissure Type I, 2" Floor
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2'x4" Ceiling Tile - Fissure Type I, 3" Floor

2'x4' Ceiling Tile - Fissure Type 111

2'x4' Ceiling Tile - Fissure Type IV

2'x4' Ceiling Tile - Pinhole

Ceiling Insulation - Fluffy Material - Brown

Composition Built-up Roofing Material - Type I

Composition Built-up Roofing Material - Type I - Ilashing
Composition Built-up Roofing Material - Type 11

Composition Built-up Roofing Material - Type LI - Flashing
Composition Built-up Roofing Material - Type II1

Composition Built-up Roofing Material - Type III - Flashing
Composition Built-up Roofing Material - Roof Patch

1'x1" Air Vent Flashing

3"x3" Metal Service Piping Mounts - Mastic

18"x18" Cooling Tower Mounts - Mastic

Beige Paint w/Black Asphaltic Undercoat

Mastic/sealant at 2' Dia. Large Air Vent - Flashing (Main Roof)
Mastic/sealant at 3' Dia. Large Air Vent - Flashing (Upper Roof)
Mastic/sealant at 6"-8" Gas Vent - Main Roof

*Vibration Cloth - White Woven Fabric

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 3™ Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Hangers, 3" Floor
*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 2" Floor
Fiberglass Pipe Insulation - Hangers, 2™ Floor

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation, 1* Floor
Fiberglass Pipe Insulation - Hangers, |™ Floor

Fiberglass Duct Insulation - Adhesive

HVAC Vent Scalant - Black

Metal Duct Sealant - Gray

Flue Fire Brick - Orange




v Remarks and Comments

Review “Volume I, Asbestos Survey, Analytical and Report for: Quad F - Buildings 649, 650,
651 and 652 - Schofield Barracks, Qahu, Hawaii”, “Discussion” and “Recommendations”. See
“Survey Methodology™ for survey protocol.

Further analysis of the Exterior Plaster and Cementitious Plaster-Hollow Plaster and Lathe Wall
Sys. 3" Fir (Room Bathrooms)} by “NESHAP Point Count Method” indicates that these material
types contains <1% asbestos and is considered non-regulated asbestos-containing materials,
see “NESHAP Point Count Method Results Forms”,

Although these material types are not considered asbestos-containing materials, caution should
be exercised iffwhen disturbing these materials, Proposed work methods which may involve
sawing, cutting, drilling abrading, etc. of these materials should be evaluated for their potential
for airborne asbestos fiber release.

Caution should be exercised if/when disturbing the exterior plaster walls, asbestos-confaining
“Wall Patch Compounds” and “Wall Plaster - Cementitious Exterior - Type I1” were identified
on building 650, 651 and 652, Asbestos-containing plaster patches may exist at locations that
are not identified due to the exterior surface paint, that restricts identification of possible wall
plaster patches.
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Vinyl Floor Tile Log
Quad I - Building 649

N

12"X12" Vinyi Floor Tile

12"X12" Vinyl Floor Tile
Medium Gray Marbled

Beige w/Olive Specks and Mastic

wo T e

PR T

. o '-n' .
L g %
INSTP N - AT
T ,"- ":i" . '
Fas L & ran u—
U eyt

Bold indicates asbestos-containing vinyl floor tile and/or mastic.
12"X12" Vinyl Floor Tile
Brown w/Dark Brown Streaks and Mastic

S
s )
= J

12"X 12" Vinyl Floor Tile 12"X 12" Vinyl Floor Tile
Tan w/Brown Specks and Mastic Oftf-White w/Brown Streaks and Mastic

& |

12"X12" Vinyl Floor Tile 12"X12" Vinyl Floor Tile
Olive Marbled and Mastic Off-White Marbled and Mastic

12"X12" Vinyl Floor Tile
Tan




i Floor Tile Lo
Quad I - Building 649

Bold indicates asbestos-containing vinyl floor tite and/or mastic,

[2"X 12" Vinyl Floor Tile

Tan w/Black & Brown Streaks and Mastic

12"X 12" Viny! Floor Tile
Light Green w/Specks and Mastic

:

12"X12" Vinyl Floor Tile
Light Brown w/Specks and Mastic

12X 12" Vinyl Floor Tile
Baby Blue w/Light Specks and Mastic

J(

No Visual
Samples

12"X12" Vinyl Floor Tile
Gray w/Black Streaks and Mastic

Viny! Floor Tile
Brown w/Brown Streaks
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BUILDING 649 - PHOTO LOG

2'x4' Ceiling Tile - Fissure Type III

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found to contain less than one percent (<1%) asbestos are indicated in izalic print. Page 1 of 9




BUILDING 649 - PHOTO LOG

2'x4' Ceiling Tile - Pinhole

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found to contain less than one percent (<1%) asbestos are indicated in iratic print, Page 2 of 9




BUILDING 649 - PHOTO LOG

Ceiling Insulation - Fluffy Material - Brown

4" Cove Base - Black with Mastic & Brown with Mastic

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found to contain less than one percent (<1%} ashestos are indicated in italic print. Page 3 of 9




BUILDING 649 - PHOTO L.OG

‘Cementitious Plaster - Troweled on CMU & Concrete Walls,

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found to contain less than one percent (<1%} asbestos are indicated in ifa/ic print, Page 4 of 9




BUILDING 649 - PHOTO L

Cementitions Plaster - Hollow Plaster & Lathe Wall System,
1* Floor Restrooms & 2™ Floor Private Bathrooms

Cementitious Panels - Above Doors & Windows

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found to contain less than one percent (<1%) asbestos are indicated in italic print. Page 5 of 9




BUILDING 649 - PHOTO 1.0G

-:m‘ﬂl-‘ﬂ"-_'l‘mﬂ .

L e

*Joint Adhesive/Sealant on Fiberglass Pipe Insulation - Run & Hangers

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found to contain less than one percent (<1%) asbestos are indicated in italic print, Page 60f9




BUILDING 649 - PHOTO LOG

) Al

i

8"x18" Cooling Tower Mounts

Composition Built-Up Roofing Material - Type I & 1

Beige Paint with Black Asphaltic Undercoat &
Composition Built-Up Roofing Material - Flashing Type 11

erial containg asbestos at a concentration greater than one percent (>1%).

Bold indicates identified mat
(<1%) asbestos are indicated in ifalic print. Page 7 0

Materials found to contain less than one percent




BUILDING 649 - PHOTOQ LOG

Composition Built-Up Roofing Material - Type I - Flashing,
6"-8" Dia. Gas Vent - Flashing Mastlc, 1'x1' Air Vent Flashing.

Composition Built-Up Roofing Materials - Types I, II, Il and Roof Patch

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%).
Materials found fo contain less than one percent (<1%) asbestos are indicated in italic print. Page § of 9




BUILD 49 - PHOTO LO

3"x3" Metal Service Piping Mounts - Mastic

Bold indicates identified material contains asbestos at a concentration greater than one percent (>1%),
Materials found to contain less than one percent (<1%) asbestos are indicated in italic print, Page 9 of 9
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Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
~ Client: Edward K. Neda and Associates NVL Batch Number: 21-00450.00
Address: 615 Piikei Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 30
Attin: Mr, William Harris

Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID # 21012847 Client Sample #: 2197-649-001
Sample Location: Quad F- Bldg - 649, Schofield Barracks, Hawali

Description: LAYERll: White palnt LAYER 2: White compacted powdery material LAYER 3: Brown paper with white chalky
materin

OTHER FIBROUS MATERIALS:

NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *None Detected LAYER 2: Calcareous matrix
LAYER 3: Cellulase 15%, Glass fibers 10% LAYER 3: Fine particles
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012848 Client Sample #: 2197-649-002

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Description: LAYERII : Tan paint LAYER 2: White compacted powdery material LAYER 3: Brawn paper with white chalky
materia

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LLAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *None Detected LAYER 2: Calcareous matrix
LAYER 3: Celluwlose 15%, Glass fibers 10% LAYER 3: Fine particles
ASBESTOS TYPE: PERCENT
LAYER 1; *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date; 01/23/2001

Note: 1f samples are nat homogeneous, then subsamples of the components were analy
600/R-93/116 Methad with the following measurement uncertainties for the reported
50%=40-60%). This report relates only to the items tested. If samples were not collecte
by the methodology and acuity of the sample collector, This repart shall nat be repro
Laboratories, Inc. it shall not be used to claim product endorsement by NVLAP or an

zed separately. tilk samples are analyzed using EPA

9 Asbestos {1%=>0-3%, 5%=>1-9%, 10%=8-15%, 20%=10-30%,
d by NVL personnel, then the accuracy of the results Is limited
duced except in full, without written approval of NVL

y other agency of the U.S, Government.
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Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave. N, Seattle, WA 93103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Nada and Associates NVL Bateh Number: 21-00450.00
Address: 615 Plikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814

Number of samples: 30
Atin.t Mr. William Harris

Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab 1D #: 21012849 Client Sample # 2197-649-003

Sample Location: Quad F - Bldg - 649, Schofield Barvacks, Hawail
Description: LAYER 1: White compacted powdery material LAYER 2: Blue palnt LAYER 3: Brown paper with white chalky

material
OTHER FIBROUS MATERIALS: NON-FIBROLIS MATERIALS:
LAYER 1: *None Detected LAYER 1: Calcareous matrix
LAYER 2: *None Dutected LAYER 2: Palnt
LAYER 3: Cellulose 25%, Glass fibers 15% LAYER 3: Fine particles, Calcareous matrix
ASBESTQOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #; 21012850 Client Sample #: 2197-649-004

Sample Location: Quad F - Bldg - 649, Schofield Barracks, [awali
Description: LAYER 1: Tan paint LAYER 2: White compacted powdery material LAYER 3: Brown paper with white chalky

material
OTHER FIBROUS MATERIALS: INON-FIBRO.US MATERIALS:
LAYER 1: *None Detected LAYER 1: MMaint '
LAYER 2: *None Detected LAYER 2: Caleareous matrix
LAYER 3: Cellulose 15%, Glass fibers 10% LAYER 3: Fine particles
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

{Sample results are continued on the next page.}

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001

o ,
Reviewed by: Nick Ly Date: 01/23/2001 el ctor
Note: If snmples are not homogeneous, then subsamples of the camponents were analyzed separately. Al gamples are analyzed using EPA

600/R-93 /116 Methad with the following measurement uncertainties for the reported % Asbestas (1%=>0-3%, 5%=21-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only ta the items tested. If samples were not collected by NVL personne], then the accuracy of the results is limited
by the methadology and acuity of the sample collector. This repart shall not be reproduced except in full, without written approval of NVL

Laboratories, Inc. it shall not be used ta claim praduct endorsement by NVLAP or any ather agency of the U.S. Government, :
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Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurara Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063

Client: Edward K. Noda and Associates
Address: 615 Pitkeoi Street, Suite 300
Honolulu, HI 96814
Attn.: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

NVL Batch Number: 21-00450.00
Client Project #; 2197-01F
Number of samples: 30

Lab ID #: 21012851 Client Sample #: 2197-649-005
Sample Lacation: Quad F - Bldg - 649, Schafield Barracks, Hawaii
Description: LAYER 1: White soft material LAYER 2: White paint LAYER 3: Brown paper with white chalky material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Calcarcous matrix
LAYER 2: *None Detected LAYER 2: Palnt
LAYER 3: Cellulose 15% LAYER 3: Pine particles, Calcareous matrix
ASBESTOS TYPE: - PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #; 21012852 Client Sample #: 2197-649-006

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1 Tan/green palnt LAYER 2: White compacted powdery material LAYER 3; Brown paper with white chalky

mateyial
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYLER 1: Paint
LAYER 2: *None Detected LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25% LAYER 3: Fine particles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk snmples are analyzed wsing EPA
600/R-93/116 Method with the following measurement uncertaintles for the veported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
BO%=40-60%). This report relates only to the ltems tested, If samples were not collected by NVL persannel, then the accuracy of the results is limited
by the methodalogy and acuity of the sample collector, This report shall not be reproduced excepl in ful), withaut written approval of NV
Laboratories, Inc. It shall not be used ta claim product endarsement by NVLAP or any ather agency of the U.S. Government.
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. Tel: 206.547,0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurara Ave. N, Seattle, WA 98103

NVLAP

Bulk Asbestos Fiber Analysis #102063
Client: Edward K, Noda and Associates NVL Batch Number: 21-00450.00
Address; 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honoelulu, HI 96814 Number of samples: 30

Attn: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012853 Client Sample #: 2197-649-007

Sample Location: Quad P - Bldg - 649, Schofield Barracks, Hawali
Description: LAYER 1: White paint LAYER 2: White compacted powdery material LAYER 3: Brown paper with white chalky

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *None Detected LAYER 2: Calcareous matrix
LAYER 3: Cellulase 25% _ LAYER 3 Fine particles, Caleareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012854 Client Sample #: 2197-649-008

Sample Location: Quad F - Bldg - 649, Schofleld Barracks, Hawali '
Description: LAYER 1: Tan paint LAYER 2: White compacted powdery materlal LAYER 3: Brown paper with white chalky

material
OTHER FIBROUS MATERIALS: NON—-:F'IBROUS MATERIALS:
LAYER 1: *None Detecled LAYER 1: Paint T
LAYER 2: *None Detected LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25% LAYER 3: Fine particles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Datected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

=2
Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001
Nate: If samples are not homogeneous, then subsamples of the components were analyzed sepnmﬁy:‘ﬁdl‘bhﬂfﬁ%ﬁﬁs’me analyzed using EPA

600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=31-0%, 10%u5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not collected by NVL personnel, then the accuracy of the results Is limited
by the methadology and acuity of the sample collectar, This repurt shall not be repreduced except in full, without written approval of NVL
Labuoratories, Ine. Tt shall not be used o claim product endorsement by NVLAP or any other agency of the U,S, Government,
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. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave, N, Seattie, WA 98103

NVLAP
Bullk Asbestos Fiber Analysis #102063
Client: Bdward K. Noda and Assoclales NVL Batch Number: 21-00450.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 ‘ Number of samples; 30

Atin.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab [D #: 21012855 Client Sample #: 2197-649-009

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail

Description: LAYER 1: Beige paint LAYER2: White compacted powdery material with white waven fiber LAYER 3: Brown paper
with white chalky material

OTHER FIBROLIS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Dutecled LAYER 1: Paint
LAYER 2: Glass fiber 10% LAYER 2 Caleareaus malrix
LAYER 3: Cellulose 26% LLAYER 3: Fine particles, Calcareous matrix
: ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012856 Client Sample #: 2197-649-010

Sample Location: Quad IF - Bldg - 649, Schofield Barracks, Flawaii
Description: LAYER 1: Beige paint LAYER 2: White compacted powdery material LAYER 3: Brown paper with white chalky

materinl
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1:*None Detected LAYER 1: Paint
LAYER 2: Cellulose 2% LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25% LAYER & Fine particles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

{Sample results are continued on the next page.)

o | —

Sampled by: Client

4”“-‘ -
Analyzed by: Steve Zhang Date: 01/23/2001 (/227
Reviewed by: Nick Ly Date: 01/23/2001 . "’%" echnigal [xector

e

Note: If samples are not homageneaus, then subsamples of the camponents were analyzed separately, Alt bulk samples are analyzed using EPA
600/R-93/116 Methad with the following measurement uncertainties far the reported % Asbestos (1%:50-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%]). This report relates only to the items tested. 1f samples were not collected by NVL personnel, then the accuracy of the results is limited
by the methadology and aculty of the sample coliector, This report shail not be reproduced except in full, without whitten approval of NVL
Laboratories, Ine. It shall not be used to claim product endorsement by NVLAP or any other agency of the U5, Government.
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Tel: 206.547.0100

NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave, N., Scattle, WA ug103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K, Noda and Associates NVL Batch Number;: 21-00450.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 30

Attn.e Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012857 Client Sample #: 2197-649-011

Sample Location: Quad F - Bldg - 649, Schofield Barracks, FHawaii
Description: LAYER 1: Beige paint LAYER 2: White compacted powdery materfat LAYER 3: Brown paper with white chalky

materiak
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *Nane Detected LAYER 1: Paint
LAYER 2: Cellulose 2% LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25% LAYER 3: Fine pasticles, Calcarcous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected - ND
LAYER 3: *None Detected ND
Lab ID #: 21012858 Client Sample i 2197-649-012

Sample Location: Quad F - Bldg - 649, Schafield Barracks, Hawaii
Description: LAYER 1: Beige paint LAYER 2 White compacted powdery material LAYER 3: Brown paper with white chalky

materinl
OTHER FIBROUS MATERIALS: NON-PIBRO LIS MATERIALS:
LAYER 1; *None Detected LAYER 1: Paint
LAYER 2: Cellulose 2% LAYER 2: Calcarecus matrix
LAYER 3: Cellulose 25% LAYER 3: Fine particles, Calcareous mateix
ASBESTOS TYPE: PERCENT '
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: "Nene Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneaus, then subsampies of the componenis were analyzed separately, All bulk samples are analyzed using EPA

600 /R-93/116 Methad with the following measurement uncertalnties for the reported % Asbestos {1%=0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60"%). Thls report relates only to the ftems tested. 1f samples were not callected by NVL persannel, then the accuracy of the results is limited
by the methodolog( and aculty of the sample collector. This repart shail not be reproduced except in full, without weitten approval of NVL
Laboratoties, Inc. It shall not be used ta clalm product endorsement by NVLAP or any other agency af the U.S, Government.
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. Tel; 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurura Ave. N., Seattle, WA 98103

. NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00450,00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honelulu, HI 96814

Number of samples: 30
Attn.: Mr, William Harris

Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #; 21012859 Client Sample #: 2197-649-013

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawal

Description: L.IA\I(‘\ER 1; Buiigel:/blueftnn paint LAYER 2: White compacted powdery materiat LAYER 3: Brown paper with white
chalky materia

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2; Cellukose 2% 1LAYER 2: Calcareous matrix
LAYER 3 Cellulose 26% LAYER 3: Fine porticles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

Lab ID #: 21012860 Client Sample # 2197-649-014

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Hawah

Description: LAYER 1: Beige/blue/tan paint LAYER 2: White compacted powdery materlal LAYER 3: Brown paper with white
chalky material

OTHER FIBROUS MATERIALS: NON-FIBROLIS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: Cellulose 2% LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25% LAYER 3: Fine particles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

P4
Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001 L y echnﬁg'lfﬁl:et/tor _

Note: If samples are not homogeneous, then subsamples of the com[mnents were analyzed separately. All BUIKSamples are analyzed using EPA
600/R-93 /116 Method with the followlng measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%), Thls report relates only to the items tested, 1f samples were not collected by NVL persannel, then the accuracy of the results is imited
by the methadalogy and acuity of the sample collector. This report shall not be repraduced except in full, without written approval of NVL
Laboratories, Inc. 1t shall nat be used to claim product enclorsement by NVLAP ar any other agency of the US. Government,

Page 7




. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave. N., Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associales NVL Batch Number: 21-00450.00
Address: 618 Piikoi Street, Suite 300 Client Profect #: 2197-01F
Honolulu, HI 96814

Number of samples: 30
Attn.: Mr, Willlam Harris

Project: Quad F - Bldg - 649, Schofield Barracks, Hawali

Lab ID #: 21012861 Client Sample # 2197-649-015

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Hawaii

Description: LAYER 1: Beige paint LAYER 2: White compacted powdery material with white woven fiber LAYER 3: Brown pnpér
with white chalky material _

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Datectod LAYER 1: Maint
LAYER 2: Glass fiber 10% LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25%, LAYER 3: Fine particles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

Lab ID #: 21012862 Client Sample #: 2197-649-016

Sample Location: Quac F - Bldg - 649, Schofietd Barracks, Hawali

Description: LAYER 1: Beige paint LAYER 2: White compacted powdery material with white waven fiber LAYER 3: Brown paper
with white chalky material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected ' LAYER 1: Paint
LAYER 2: Cellutose 2% LAYER 2: Calcareous matrix
LAYER 3: Cellulose 25% LAYER 3: Fine particles, Calcareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Cllent
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Nole; If samples are not homogeneous, then subsamples of the conyponents were analyzed separately, Allhbtﬂfsamples are analyzed using EF'A
600/R-93/116 Methad with the following measurement uncertatnties for the repotted % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the ltems tested. If samples were not collected by NVL personnel, then the accuracy of the results is limited
Ly the methadology and acuity of the sample callector, This report shall not be reproduced except in full, without wrilten approval of NVL
Laboraturies, Inc. It shall not be used to claim product endorsement by NVLAP or any other agency of the U.S, Governiment,
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, _ Tel: 206.547,0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave, N, Seattle, WA 98103

NVLAP

Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates . NVL Batch Number: 21-00450.00
Address: 615 Piikoi Street, Suite 300 ' Client Project #: 2197-01F
Honelutu, HI 96814

Number of samples: 30
Attn.: Mr, William Harrls

Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012863 Client Sample # 2197-649-017

Sample Location: Quad P - Bldg - 649, Schofleld Barracks, Hawail

Description: LAYER 1: Blue inint LLAYER 2: White compacted powdery material with white woven fiber LAYER 3: Brown paper
with white chalky material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: Cellulose 2% LAYER 2 Calcareous matrix
LAYER X Cellulose 25% LAYER 3: Fine particles, Caleareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

Lab ID #: 210128064 Client Sample #: 2197-649-018

Sample Location: Quad F- Dldg - 649, Schofield Barracks, Hawali

Description: LAYER 1: Beige paint LAYLR 2: White compacted powdery material with white woven fiber LAYER 3: Brown paper
with white chalky material

OTHER FIBROLWS MATERIALS; NON-FIBROUS MATERIALS:
LAYER 1: *Nane Detected LAYER 1: Paint
LAYER 2: Cellulose 2% LAYER 2: Caleareous malrix
LAYER 3: Cellulose 25% LAYER 3: Pine particies, Calcareous matrix
ASBESTOS TYPE; PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
(Sample results are continued on the next page.) | 7
Sampled by: Client '
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/118 Method with the followIng measurement uncertalnties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%<=5-15%, 20%=10-30%,
50%:=40-60%}. This report relates only to the items tested, If samples were nat collected by NVL personne), then the accuracy af the results Is llmited
by the methodology and acuity of the sample coltector, This report shall nat be reproduced except In full, without written appraval of NVL
Laboratories, Inc. It shal! not be used to claim product endorsement by NVLAP or any other agency of the U.5. Government,
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. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client; Edward K. Noda and Associates NVL Batch Number: 21-00450.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 30

Attn.: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawail

Lab ID #: 21012865 Client Sample #: 2197-649-019

Sample Location: Quad P - Bldg - 649, Schofield Barracks, Flawail

Description: LAYER 1: Beige paint LAYER 2: White compacted powdery material with white woven fiber LAYER 3: Brown paper
with white chalky material

OTHER FIBROLUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *INone Detected ILAYER 1: Paint
LAYER 2: Cellulose 2% LAYLER 2: Calcareous matylx
LAYER 3: Cellulose 25% LAYER 3¢ Fine particles, Caleareous matrix
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *Nane Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012866 Client Sample # 2197-649-020

Sample Location: Quad F - Bidyg - 649, Schofield Barracks, Hawaii
Deseription: Brown fibrous material

OTHER FIBROLS MATERIALS: NON-FIBROUS MATERIALS:
Cellubose 75% Fine particles
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab 1D #: 21012867 Client Sample # 2197-649-021

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawall
Description: Brown fibrous matertal

OTHER FIBROUS MATERIALS: NON-FIBROLUS MATERIALS:
Cellulose 75% Fine particles
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are nat homogeneous, then subsamples of the components were analyzed sal;;amtel . All bulk samples are analyzed using EFA
400/R-93/116 Method with the foliowing measurement uncerlainties for the reported % Asbestos e;%=>0~3%, 5%=21-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%), This repart relates only to the items tested. If samples were not collected by NVL persanne, then the accuracy of the resulis is limited
by the methodology and acuity of the sample coltector, This reparl shall not be reprocluced except in full, without written approval of NVL

Labaratories, Inc. 1t shall not be used to claim product endorsement by NVLAF or any other agency of the U5, Government.
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. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103 '

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00450.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Henolulu, FII 96814 Number of samples: 30

Attn.: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012868 Client Sample # 2197-649-022
Sample Location: Quad F - Bldg - 649, Schofield Basracks, Hawail
Description: Brawn fibrous matevial ‘
OTHER FIBROLIS MATERIALS: NON-FIBROUS MATERIALS;
Cellulose 75% Fine particles

ASBESTOS TYPE: PERCENT

*None Detected ND

Lab ID #; 21012869 Client Sample # 2197-649-023

Sample Location: Quad F - Bldy - 649, Schofield Barsacks, Hawall
Description: [Jrown fibrous material

OTHER FIBROWUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 75% Fine particles
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012870 Client Sample # 2197-649-024

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Brown fibrous material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Celiuose 75% : Fine particles
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001

Reviewed by: Nick Ly Date; 01/23/2001 Nick ';f
Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, All bulk§amples are analyzed using EPA

400/ R-937116 Methad with the following measurement uncertainties for the reported % Asbestos {1%=>0-3%, B%h=51-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were nat callected by NVL. personnel, then the accuracy of the resuits s limlted
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without wrltten approval of NVL
Laboratorles, Inc. 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.S, Government.
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' Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NvVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K, Noda and Associates NVL Batchh Number; 21-00450.00
~ Address; 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 30

Attn. M. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hlawalii

Lab ID #: 21012871 Client Sample #: 2197-649-025

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawali
Description: Brown fibrous material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Collulase 76% Rine particles
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab 1D #; 21012872 Client Sample # 2197-649-026

Sample Location: Quad I’ - Bldy - 649, Schofield Barracks, Hawaii
Description: Brown fibrous material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellutose 75% Pine particles
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #; 21012873 Client Sample #: 2197-649-027

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Hawai
Description: LAYER 1: Yellow paint LAYER 2: Grey granular/sandy material

OTHER FIBROLlIS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *None Detected LAYER 2! Calcareous matrix, Sands
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 2%
{Sample results are continued on the next page.) 9

Sampled by: Client

Analyzed by: Steve Zhang Date: 01/23/2001 7/ 7
Reviewed by: Nick Ly Date: 01/23/2001 Nic 4_1;5??'
Note: If samples are nat homogeneaus, then subsamples of the components were analyzed separately. All bulk s are analyzed using EPA

600/R-93/116 Method wlith the following measurement uncertalntles for the reported % Asbestos (1%=>0-3%, 5%u>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only fo the items tested, If samples were not callected by NVL personnel, then the accuracy of the results is limited
by the methodology and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc. 1t shall not be used to claim product endorsement by NVLAF or any ather agency of the 1.5 Government.
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Tel: 206.547.0100

NVL Laboratories, Inc. Fax: 206.634.1936
4708 Auroen Ave. N., Seattle, WA 95103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00450.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 30
Attn: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Lab YD # 21012874 Client Sample #: 2197-649-028
Sample Location: Quad F - Bldg - 649, Sehofield Barracks, Hawali
Description: LAYER 1: Beige/yellow paint LLAYER 2: Grey granular/sandy material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *None Detected LAYER 2: Calcareous matrix, Sands
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 2%
Lab ID ¢ 21012875 Client Sample # 2197-649-029
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: White paint LAYER 2: Grey granular/sandy material
OTHER FIBROUS MATERIALS: NON-FIBROLIS MATERIALS:
LAYER 1; *None Detected LAYER 1: Paint
LAYER 2: *None Detected ' LAYER 2: Calcareous matrix, Sands
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012876 Client Sample #: 2197-649-030
Sample Location: Quad F- Bidyg - 649, Schofield Barracks, Hawail
Description: LAYER 1: Beige/blue paint LAYER 2: Grey granular/sandy material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *None Datected LAYER 2: Calcareous matrix, Sands
ASBESTOS TYPE: PERCENT
(Sample resulls are continued on the next page.) T

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. Altbu samples are analyzed using EPA
600/R93/116 Method with the following measurement uncertainties for the reported % Asbestos ﬂ%nn-s%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=A40-60%). This report relates only 1o the items tested. If samples were not collected by NVL persornel, then the accuracy of the results is limited
by the methadology and acuity of the sample collectar, This report shall nok be repraduced except in full, without written approval of NVL

Labaratories, Inc, 1t shall nat be used to clalm product endorsement by NVLAP orany ather agency aof the U.S. Government.
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‘ - Tel: 206.547.0100
NVL Laboratories, Inc. Fax; 2066341936

4708 Aurora Ave. N, Seattic, WA 98103
: NVLAP
Bulk Asbestos Fiber Analysis 1#102063
Client: Edward K, Noda and Associates NVL Batch Number: 21-00450.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, H1 96814 Number of samples: 30

Attn.: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

LAYER 1: *None Detected ND
LAYER 2: Chrysotile 2%

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homegeneous, then subsamples of the components were analyzed separately AN HUIKE amples are analyzed using EPA

¥
600/12-93/116 Method with the following measurement uncertainties for the reported % Asbestos {1%=>0-3%, 5%=51-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%]), This report relates only to the ltems tested, Ff samples were not collected by NVL personnel, then the accuracy of the results Is limited
by the methadalogy and acuit of the sample collector. This report shall not be reproduced except in full, without written approval of NVL

Page 14

Laboratorles, Inc. 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.8. Government.




Tel: 206.547.0100
NVL Laboratories, Inc. _ Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

L NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Ed_ward K. Noda & Associaf'é_s' .I o NVL Batch Number: 21-00451.00
Address: 615 Pikoi Street, Suite 300 o Client Project #: 2197-01F
~ Honolulu, HI 96814 : o Number of samples: 21
Aftn.: Mr. William Harrls =~ '
Project: Quad F-Blgd-649, Schofield Barracks, Hawaii
Lab ID #: 21012877 Client Sample #: 2197-649-031
Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawali
Description: Gray sandy brittle material with paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 3% Binder & filler, Granules, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID # 21012878 Client Sample #: 2197-649-032
Sample Location: Quad F-Bigd-649, Schoficld Barracks, Hawail
Descriptiont Gray sandy brittle material with paint
OTHER 1-‘13!'.2‘.01!"5 iMA'T}E;'UALS; e o NON-FIBROUS MATERIALS:
Collulose 3% 7 0 0L L T T Binder & filler, Granules, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012879 Client Sample #: 2197-649-033
Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawaii 1
Description: Gray sandy brittle material with paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 3% Binder & filler, Granules, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date; 01/23/2001

Note: If samples are not homogeneous, then subsamples of the companents were analyzed separh‘tely_iu-bﬂﬁﬁﬁﬁes are analyzed using EPA
600/13-93/116 Mathod with the following measurement uncettainties for the reported % Asbestos (1%=20-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the ltems tested. 1f samples were not collected by NVL persannel, then the accuracy of the results is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written approvai of NV
Labaratories, Inc, It shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government,

Page 1




. - Tal: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number: 21-00451.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 21
Attn.: Mr, William Harris
Project: Quad F-Blgd-649, Schofield Barracks, Hawail
Lab 1D #: 21012880 Client Sample #: 2197-649-034
Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawail
Description: LAYER 1: White brittle material with mastic, LAYER 2: Tan sandy brittle material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellwlose 3% LAYER 1: Binder & filler, Mastic/binder
LAYER 2: Cellulose 2% LAYER 2: Binder & Ffiller, Granules
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #; 21012881 Client Sample #: 2197-649-035
Sample Location: Quad F-Blgzd-649, Schofield Barracks, Hawaii
Description: LAYER 1: White hrittle material with mastic, LAYER 2 Tan sandy brittie materlal
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 3% LAYER 1: Binder & filler, Mastic/binder
LAYER 2: Cellulose 2% LAYER 2: Binder & filler, Granules
ASBESTQS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012882 Client Sample #: 2197-649-036

Sample Location: Quad F-Blgd-649, Schofield Barracks, Flawaii
Description: LAYER 1: White brittle material, LAYER 2: Tan sandy brittle material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: Cellulose 3% LAYER 1: Binder & filler
LAYER 2: Cellulose 2% LAYER 2: Binder & filler, Granules
ASBESTOS TYPE: PERCENT

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date; 01/23/2001
Reviewed by: Nick Ly Date; 01/23/2001

: Mmr
Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulksamples are analyzed using EFA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%m>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates anly to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results Is limited
by the methadology and acuity of the sample collector, This report shall not be reproduced except in full, without written appraval of NVL
Laborataries, Inc. 1t shall not be used to clalm product endorsement by NVLAP or any ather agency of the U.5, Government.
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R A : N T T Ty P D A el 206.547.0100
‘NVL Laboratories, In¢." = -~ Fax: 206.634.1936
4708 Aurora Ave, N, Seattle, WA 98103

NVILAP
Bulk Asbestos Fiber Analysis #102063
Client: Bdward K, Noda & Associa{tu}s.; _ - NVL Batch Number: 21-00451.00
Address: 615 Pikoi Street, Suite 300 _: Client Project #: 2197-01F
Honolulu, HI 96814 o S Number of samples: 21

Attn: Mr, William Harris R _
Project: Quad F-Blgd-649, Schoficld Barracks, Hawaii

. . LAYER I: *None Detected ND
LAYER 2: *None Detected ND
Lab ID # 21012883 * Client Sample #: 2197-649-037

Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawail
Description: Tan sandy brittle material . -

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

Coellulose 3% . oo . _ Binder & filler, Granules
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012884 . . Client Sample # 2197-649-038

Sample Location:.-Quad F-Blgd-649, Schofield Barracks, Mawail
Description: White sandy brittle material = - o

Ce e
et

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

Cellulose 3% Binder & filler, Granules
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012885 Client Sample #: 2197-649-039

Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawali
Description: LAYER 1: Gray vinyl tile, LAYER 2: Black/yellow mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 2% LAYER 1: Vinyl/binder, Granules
LAYER 2: Cellulose 5% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogengous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the fallowing measurement uncertaintles for the reported % Asbestos {1%=>0-3%, 5%=>1.9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results is limited
by the methedology and acuity of the sample coltector. This repart shall not be reproduced except in full, wlthout written approval of NVL
Laboratories, Inc. 1t shall not be used ta claim product endorsement by NVLAP or any ather agency of the U.S. Government,
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. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVILAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Baich Number; 21-00451.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 21

Attn.: Mr. William Harris
Project: Quad F-Blgd-649, Schofield Barracks, Hawaii

(Lab ID#: 21012885 Client Sample #: 2197-649-039 results continued from previous page)
LAYER 2: *None Detected ND

Lab ID #; 21012886 Client Sample # 2197-649-040

Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawail
Description: LAYBR 1: Gray vinyl tile, LAYER 2: Black/yellow mastlc

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 2% LAYER 1: Vinyl/binder, Granules
LAYLER 2: Collulose 5% LAYER 2: Mastle fbinder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012887 Client Sample #: 2197-649-041

Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawaii
Description: LAYER 1: Gray vinyl tile, LAYER 2: Black/yellow mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: Cellutose 2% LAYER 1: Vinyl/binder, Granules
LAYER 2: Cellulose 5% LAYER 2: Maatlc/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
(Sample results are continued on the next page.) P,

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001

Reviewed by: Nick Ly Date: 01/23/2001 i wﬂ&r
Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA

600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%m>0-3%, 5%=>1.9%, 10%=5-15%, 20%=10-30%,
50%=40-80%). This repart relates only to the ltems tested. If samples were not collected by NVL personnel, then the accuracy of the results fs imlted
by the methadology and acuity of the sample collectar. This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc. It shall not be used to claini product endorsement by NVLAP or any other agency of the U.5. Government,
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- ": i : T ']‘el: 206.547.0100
NVL LﬂbOi‘atOI‘IES, II‘IC.’ LD Fax: 206.634.1336
4708 Aurora Ave. Ny, Seattle, WA 98103

NVLAP
e Bulk Asbestos Fiber Analysis #102063
Client: EdwafdllK. Noda & Associates _ NVL Batch Number: 21-00451.00
Address: 615 Pikoi Street, Suite 300 _" ’ L . Client Project #: 2197-01F
Honolulu, HI 96814 B t s Number of samples: 21

Attn.: Mr, William Harris ok

Project: Quad, F-Blgd-649, Schofieldwl.i';-\mr:.'acks,ul-laWaii
R R T T AL S

Lab 1D #: 21012888 : Client Sample # 2197-649-042

Sample Location: 'Quad' l*--il}.'lgc.i"-ﬁdc), Schofield Barracks, Hawail
Description: LAYER 1: Beige vinyl tile with white folive streaks, LAYER 2: Black mastic

. ".:t"i’..]-_?,. . .
OTHER FIBRO {1S MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 3% I LAYER 1: Vinyl/binder
LAYER 2: Celiulose 4% dethenn e LAYER 2! Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2; Chrysotile 5%

Lab ID #: 21012893 @ = Client Sample #:° 2197-649-047
Sample Location: @uad P-Blgd-649, Schofigld Barracks, Flawai
Description: L_-.'A\_f‘_li‘_.R-'i5=T_a:1_'yiqyl tile, LAYER'2: ‘Yel_l(_i{.i‘r mastic

. r g ;. . ) ‘l . v . 'i"f . o

OTHER PIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1; Cellulose 1% LAYER 1t Vinyl/binder, Granules
LAYER 2: Cellulose 3% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID # 21012894 Client Sample #: 2197-649-048

Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawali
Description: LAYER 1: Tan vinyl tile, LAYER 2 Yellow mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: Cellulose 1% LAYER 1: Vinyl/binder, Granules

LAYER 2: Cellulose 3% LAYER 2: Mastie/binder
ASBESTOS TYPE: PERCENT

‘(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneaus, then subsamples of the components were analyzed separately. ANl bulk samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reporled 9, Asbestos (1%m>0-3%, B%=»1-0%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the jtems tested, If samples were not collected by NVL personnel, then the accuracy of the results is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, Inc. 1t shail not be used to claim praduct endorsement by NVLAFP or any other agency of the US. Government,
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. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bullk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number: 21-00451.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 21

Attn: Mr, William Harris
Project: Quad F-Blgd-649, Schofield Barracks, Hawaii

LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012895 Client Sample #: 2197-649-049

Sample Locationt Quad F-Blgel-649, Schofleld Barracks, Hawail
Description: LAYER 1: Off-white/brown patterned vinyl tile, LAYER 2: Yellow /black mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 1'%, LAYER 1: Vinyl/binder
LAYER 2: Cellulose 5% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1. *None Detected ND
LAYER 2: Chrysotile 3%
Lab ID #: 21012896 Client Sample #: 2197-649-050

Sample Location: Quad B-Blgd-649, Schofield Barracks, Hawail
Description: LAYER 1; Tan vinyl tile with olive streaks, LAYER 2! Black mastic

OTHER FIBROUS MATERIALS; NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 1% LAYER 1: Vinyl/binder
LAYER 2: Cellulose 4% LAYER 2: Mastle/binder
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysaotile 2%
LAYER 2: Chrysotile 5%

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by:  Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date; 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, Allbulkcgamples are analyzed using EPA
600/R-93/116 Methad with the followlng measurement uncertaintles for the reported % Asbestos (1%=>0-3%, 5%=x1-9%, 10%w5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. 1f samples were not collected by NVL petsonnel, then the accuracy of the results Is limited
by the methodolagy and acuity of the sample collector, This report shall not be reproduced except in full, without wrltten approval of NVL
Laboratories, Inc. It shall not be used to claim product endorsement by NVLAP or any other agency of the U.S, Government.
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T Tel: 206.547.0100
NVL Laboratories, In¢..»_ . Fax: 206.634.1936
4708 Autora Ave. N, Seattle, WA 98103

NVLAP
... .. Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number: 21- 00451.00
Address: 615 Pikoi Street, Suite 30 Client Project #: 2197-01F

Honolulu, HI 96814 SRR o Number of samples: 21

Attn.: Mr. William Harris L S
Project: Quad F-Blgd-649, Schofield Barracks, Hawaii

Lab ID #: 21012898 Client Sample #: 2197-649-052

Sample Locations: Guad F-Blgd-649, gehofiald Barracks, Hawail
Description: LAYER 1: Off-white vinyl tile with brown streaks, LAYER 2: Black mastic

OTHER FIBROIIS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: Cellulose 1% LAYER 1: Vinyl/binder
LAYER 2: Cellulose 4% Ao ' LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 3%

Lab ID #: 21012899 Client Sample # 2197-649-053

Sample Location: Quad F:-Blgd-649, Schofield Barracks, Mawail
Description: LAYER 1, Tan viny! tile with brown streaks, LAYER 2: Black/yellow mastic

OTHER FIBROUS MATERIALS: ** e NON-FIBROUS MATERIALS:

LAYER 1: Cellulose 1% LAYER 1: Vinyl/binder
LAYER 2: Cellulose 5% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 4%
Lab ID #: 21012900 Client Sample #: 2197-649-054

Sample Location: Quad F-Blgd-649, Sehofield Barracks, Hawail
Description: LAYER 1: Olive vinyl tile, LAYER 2: Black mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 3% LAYER 1: Vinyl/ binder
LAYER 2: Cellulose 7% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
(Sample results are continued on the next page.) 7
Sampled by: Client A
Analyzed by: Wei Long Tai Date: 01/23/2001 ﬁ,ﬁ_‘f 72
Reviewed by: Nick Ly Date: 01/23/2001 .ﬂW’/ 7 A vector

Note: 1f samples are not homogeneaus, then subsamples of the components were analyzed separately. Al les are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, Bh=1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%), This report relates only to the items tested, If samples were not collected by NVL personnel, then the aceuracy of the results is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratories, inc. 1t shail not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government. '
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. Tel; 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Scattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Bdward K. Noda & Associates NVL Batech Number: 21-00451.00
Address: 615 ikoi Street, Suite 300 Client Project #: 2197-01F
Honoluly, HI 96814 Number of samples; 21

Attn: Mr, William Harris
Project: Quad F-Blgd-649, Schofield Barracks, Hawaii

LAYER 1: Chrysotile 2%
LAYER 2: Chrysotile 5%
Lab 1D #: 21012905 Client Sample # 2197-649-059

Sample Location: Quad I*-Blgd-649, Schofield Barracks, Mawati
Description: LAYER 1: Off-white vinyl tile, LAYER 2: Black mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Celiulose 4% LAYER 1: Vinyl/binder, Granules
LAYER 2: Cellulose 7% . LAYER 2; Mastic/binder
ASBEST(QS TYPE: PERCENT ;
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 5%
Lab ID #: 21012906 Client Sample #: 2197-649-060

Sample Location: Quad F-Blgd-649, Schofield Barracks, Hawaii
Description: LAYER 1: Tan vinyl tile, LAYER 2: Black mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 2% LAYER 1: Vinyl/binder
LAYER 2: Cellulose 5% LAYER 2: Maatle/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 7%

ey 2 &2
Sampled by: Client -
Analyzed by: Wei Long Tai Date: 01/23/2001 _'
Reviewed by: Nick Ly Date: 01/23/2001 hni ctor

Naote: If samples ave not homogeneous, then subsamples of the companents were analyzed separalelﬂﬂ'ﬁ\ﬁm]es are analyzed using EPA
600/R-93/116 Methed with the following measurement uncertainties for the reported % Asbestos (1%s=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
§0%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results Is limited
by the methadology and acuity of the sampie collector. This report shalf not be reproduced except in full, without written approval of NVL
Laboratovies, Inc. Tt shalt not be used to clalm product endorsement by NVLAP or any ather agency of the U,S, Government.
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PN o Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N., Seattle, WA 98103

i L. NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates i NVL Batch Number: 21-00452.00
Addross: 615 Piikoi Street, Suite 300 ' - Client Project #; 2197-01F
Honolulu, HI 96814 S L Number of samples: 32

Attn.: Mr, William Harris S o
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

b ID#: 21012007 Client Sample # 2197-649-061

Sample Location: Quad F - Bidg - 649, gehofield Barracks, Hawaii
Description: LAYER 1: Green tile with specks LAYRR 2: Black asphaltic mastic
[ RN v :

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: *None Detected Lo ; LAYER 1: Calcarenus matrix
LAYER 2: Celiulose 3% : LAYER 2: Asphalt/binder
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: Chrysotile 3%
LabID# 21012911 Client Sample #: 2197-649-065
Sample Location: Quad T'- Bldg - 649,'_'Sch_u'f-ic.;h.1 Bariacks, Hawail
Description: LAYER 1: Brown tile LAYER 2: Black asphaltic mastic
OTHER FIBROUS MATERIALS: | NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Calcareous matrix
LAYER 2: Cellulose 3% LAYER 2: Asphalt/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 3%
Lab 1D # 21012912 Client Sample #: 2197-649-066
sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Brown tile LAYER2: Black asphaltic mastic
OTHER FIBROUS MATERIALS: NON-EIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Calcareous mattix
LAYER 2; Cellulose 3% LAYER 2: Asphalt/blnder
ASBESTOS TYPE: PERCENT
)
Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: 1f samples are not homogeneous, then subsamples of the components weie analyzed separately. £ aroles are analyzed using EPA
600/R-93/116 Methed with the following measurement uncertainties for the reported % Asbestos {(1%=>0-3%;, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
E0%=40-60%). This report relates only to the items tested, [f samples were not collected by NVL personnel, hen the accutacy of the results is limlted
by the methodology and acuity of the sample callector. This report shall not be reproduced except in fuli, without seritten approval of NVL
Laboratories, Inc. 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government,

Tage 1




Tel: 206.547.0100

NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Soattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 32

Attn.g Mr. William Harris
Project: Quad I - Bidg - 649, Schofield Barracks, Hawail

LAYER 1: *None Detected ND
LAYER 2: Chrysotile 3%
Lab ID #: 21012913 Client Sample #: 7197-649-067

Sample Location: Quad 17 - Bldg - 649, gsehofield Barracks, Hawaii
Description: LAYIR 1: Blue tile LAYER 2: Black asphaltic mastie

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Calcareous matrix
LAYER 2: Cellulose 2% LAYER 2: Asphalt/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 3%
Lab ID #: 21012914 Client Sample #: 2197-649-068

Sample Location: Quad ¥ - Bldy - 649, Schoficld Barracks, Hawail
Description: LAYER 1: Blue tile LAYER 2: Black asphaltic mastic

OTHER FIBROLUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Calcareous matrix
LAYER 2: Cellulose 2% LAYER 2: Asphalt/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 2%
Lab 1D #: 21012915 Client Sample #: 2197-649-069

Sample Location: Quad F- Bidy - 649, Schofield Barracks, Hawaii
Description: Black asphaltic mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 3% Asphait/binder

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: 1f samples are hot homogeneous, then subsamples of the components were analyzed separately. % amriles-araanalyzed using EPA
400/R-93/116 Method with the fallowing measurement uncertainties for the reported % Asbestos {;%=>0- A, B=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were 1ot colfected by NVL personnel, then the accuracy of the resulis 1s limited
by the methodalogy and acuity of the sample collector, This report shall not be reproduced excep? in full, without written approval of NVL
Laboratorles, Inc. [t shall not be used ta clalm product endorsement by NVLAL or any other agency of the US. Government. .
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S

Tel: 206.547.0100

NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurara Ave. N., Seattie, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edv{r:"n"'d K, Noda and Asaolciates NVL Batch Number: 21-00452.00
Address: 615 Pitkoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 '. Number of samples: 32

Attn.: Mr, William Harris
Project: Quad T - Bldg - 649, Schofield Barracks, Hawaii

{380

. ASBESTOS TYPE: PERCENT
' Chrysotile - 4%
Lab ID #: 21012916 Client Sample # 2197-649-070

Sample Location; 'Quad F - Bldy, - 649, Schofield Barracks, Hawail
Description: Black asphaltic mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 3% . Asphalt/blnder
R ASBESTOS TYPE: PERCENT
W Chrysotile 4%
Lab ID #: 21012917 .. Client Sample # 2197-649-071
Sample Location;, Qund F - Bldy - 649, Schofield Barracks, Hawail
Description: LAYER 1;Grey rubbery material LAYER 2: Brown mastic
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Rubber/binder
LAYER 2; *None Detected LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID # 21012918 Client Sample #: 2197-649-072
Sample Location: Quad E- Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Grey rubbery material LAYER 2: Brown mastic
OTHER FIBROUS MATERIALS: NON-EIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1! Rubber/binder
LAYER 2: "None Detected LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT

(Sample results are continued on the next page.)

ol
Sampled by: Client
Analyzed by:  Steve Zhang Date: 01/23/2001 G~
Reviewed by: Nick Ly Date: 01/23/2001 Nick (X

Nate: 1f samples are ot homogeneous, then subsamples of the compuonents were annlyzed separately. mﬂﬁi’._ﬁ?—ﬁ;are analyzed using EPA
600/R-93/116 Method wlth the following measurement uncectainties for the reported % Asbestos 1%=50-3%, 5%=>1.9%, 10%=5-15%, 20%=+10-30%,
50%=40-60%). This report relates only to the items tested, 1f samples were not collected by NVL personnel, then the accuracy of the results ls limited
by the methadology and acuity of the sample coltector. This report shalf not be reproduced except in full, wlithout written approval of NVL

Laboratorles, Inc, It shall nat be used to clalm product endorsement by NVLAP or any other agency of the US. Government. -
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Tel: 206.547.0100

NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K, Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Numbaer of samples: 32

Attn.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Flawaii

LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #; 21012919 Client Sample #: 2197-649-073

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Hawail
Description: LAYER 1: Grey rubbery material LAYER 2: Brown mastic

OTHER FIBROWS MATERIALS: NON-FIBROLIS MATERIALS:
LAYER 1: *None Dutected LAYER 1: Rubber/binder
LAYER 2; *None Datected LAYER 2: Mastle/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #; 21012920 Client Sample #: 2197-649-074

Sample Location: Quad F- Bldg - 649, Schofield Barracks, [Hawali
Description: LAYER 1: Grey rubbery material LAYER 2: White mastic

OTHER FIBROLUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Rubber/binder
LAYER 2: *None Detected LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separatelﬁ]"ﬁﬁﬁﬁp!es are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestas (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%}. This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results Is limited
by the methodology and aculty of the sample collector. This report shall not be repraduced except in full, without written approval of NVL
Laboratories, Inc. Tt shall not be used to clalm product endorsement by NVLAT or any other agency of the U.S, Government,
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- Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103 :

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Streel, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples; 32

Attn.: Mr, William Harris
Project: Quad F- Bldg - 649, Schofield Barracks, Hawaii

Lab 1D #: 21012921 Client Sample #: 2197-649-075

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1; Grey tubbery materinl LAYER 2: Brown mastic with tan paint

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1; *None Detected LAYER 1: Rubber/binder
LAYER 2: Tale fibers 2% LAYER 2: Mastic/binder, Palnt
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012922 Client Sample #: 2197-649-076

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Descriptiont LAYER 1: Brown rubbery material LAYER 2: Yellow/white mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Rubber/binder
LAYER 2: Tale fibers 2% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012923 Client Sample #: 2197-649-077

Sample Location: Quad T - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Brown rubbery material LAYER 2: Yellow/white mastic

OTHER FIBROLWS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: *None Detected LAYER 1: Rubber/binder

LAYER 2: Talc fibers 2% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT

(Sample results are continued on the next page.)

P 7
Sampled by: Client
Analyzed by: Steve Zhang Date; 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not collected by NVL personnel, then the accuracy of the resulis is limited
by the methodology and aculty of the sample collector. This repart shali not be reproduced except in full, without seritten approval of NVL
Laborataries, Inc. Tt shall nat be used te claim product endorsement by NVLAI or any other agency of the U5, Government.
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- . Telk: 206.547.0100
NVL Laboratories, Inc. Fax: 206,634.1936

4708 Aurpra Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associales NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F

Henolulu, HI 96814

Attn. Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Number of samples: 32

LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012924 Client Sample #: 2197-649-078

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Hawali
Description: LAYER 1: Brown rubbery material LAYER 2: White mastic

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *Nuone Detected LAYER 1: Rubber/binder
LAYER 2: Tale fibers 2% LAYER 2! Mastic/binder
ASBESTOS TYPL: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #; 21012925 Client Sample #: 2197-649-079

Sample Location: Quad F - Bidg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Beige/blue paint LAYER 2: Brown rubbery material LAYER 3: Brown mastic

OTHER FIBROLIS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: Paint
LAYER 2: *Nonc Detected LAYER 2: Rubbet/binder
LAYER 3: Tale fibers 4% LAYER 3: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected N
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: 1f samples are not homogeneous, then subsamples of the componenis were analyzed separately. All bb}ksﬂnples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestas (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NV personnel, then the accuracy of the resuits is limited
by the methodology and acuity of the sample coltector. This report shall nat be reproduced except in full, without written approval af NVL
Laborateries, Tne. 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government.
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Ly | Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave:N., Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063

Client: Edward K. Noda and Associates
Address: 615 Plikoi Street, Suite 300
Honolulu, HI 96814

NVL Batch Number: 21-00452.00
Client Project #: 2197-01F

Number of samples: 32
Attn. Mr, William Harris
Project: Quad F - Bldg - 649, Schefield Barracks, Hawaii
Lab ID #: 21012926 Client Sample i 2197-649-080
Sample Location: Quad I - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Beige/blue paint LAYER 2: Brown rubbery material LAYER 3: Brown mastic
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *Nune Datected LAYER 1: Paint
LAYER 2: *None Detected LAYER 2: Rubber/binder
LAYER 3: Talc fibers 4% LAYER 3: Mastic/binder
_ ASBESTOS TYPE: PERCENT
' LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012927 Client Sample #: 2197-649-081
Sample Location: Quad F - Bidg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Brown rubbery material LAYER 2: Yellow mastic
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1; Rubber/binder
LAYER 2: Tale fibers 2% LAYER 2: Mastic/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
{Sample results are continued on the next page.) P

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by:  Nick Ly Date: 01/23/2001

Note; It samples are not homegeneous, then subsamples of the components were analyzed separately. Allbulk'samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%), This tepart relates only to the items tested. 1f samples were not collected by NVL personnel, then the accuracy of the results 1s lmited
by the methadology and acuity of the sample collector. This report shall not be reproduced except In full, without written approval of NVL
Labaratories, Ine. 1t shall not be used ta claim product endorsement by NVLAP or any other agency of the U.S. Government,
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. Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 2066341936
4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 32
Attnn.: Mr, Willinm Harris
Project: Quad F - Bldg ~ 649, Schofield Barracks, Hawaii
Lab 1D #: 21012928 Client Sample # 2197-649-082
Sample Location: Quad F - Bldy - 649, Schofield Barracks, Hawail
Description: LAYER 1: Beige/blue paint LAYER 2: Brown rubbery material LAYER 3: Brown mastic
OTHER FIBROLIS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: *None Detected LAYER 1: 'aint
LAYER 2: *None Detected LAYER 2: Rubber /binder
LAYER 3: Talc fibers 4% LAYER 3: Mastic/binder
ASBESTOQS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab 1D #: 21012929 Client Sample #: 2197-649-083
Sample Location: Quad F - Bidg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROLUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012930 Client Sample #: 2197-649-084
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Perlite, Glass beads, Palnt
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client

Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001 ¥
Note: If samples are not homogeneaus, then subsamples of the components were analyzed separately. Allb gamples are analyzed using EPA

600/R-93/116 Method with the Iollowing measurement uncertainties for the reported % Asbestas 1%=50-3%, 5%=>1-9%, 10%=15-15%, 20%=10-30%,
§0%=40-60%). This report relates only to the ilems tested, If samples were nat collected by NVL personnel, then the accuracy of the results Is Hmited
by the methodology and acuity of the snmple collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratories, lnc. 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.5. Government.
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. Tel; 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis - #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 32
Attn.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Lab ID #: 21012931 Client Sample #: 2197-649-085
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous materlal with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellutose 45%, Glass fibers 5% Calcareous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab I #: 21012932 Client Sample i 2197-649-086
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous materfal with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers &% Caleareous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012933 Client Sample #: 2197-649-087
Sample Location: Quad F - Bldj - 649, Schafield Barracks, Hawail
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Celtulose 45%, Glass fibers 5% Caleareous matrix, Perlite, Glass beads, Paint
ASBESTOQOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not hamogeneous, then subsamples of the components were analyzed se arathﬂﬁfs’a’rﬁ_ﬁm analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos { Ymn(-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were nat collected by NVL personnel, then the accuracy of the resulls is lmited
by the methadology and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc, 1t shall nat be used ta claim product endarsement by NVLAP or any other agency of the U.5. Gavernment.
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Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave, N, Seattle, WA 98103

NVLAP

Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples; 32
Attn.: Mr. William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Lab ID #: 21012934 Client Sample #: 2197-649-088
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROLUS MATERIALS:
Collulose 45%, Glass fibers 5% Calcareous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012935 Client Sample #: 2197-649-089
Sample Location: Quad I - Bldy - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous materlal with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Calluwlose 45%, Glasy fibers 8% Calcareous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012936 Client Sample #: 2197-649-030
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROWS MATERIALS: NON-FIBROUS MATERIALS:
Celluose 45%, Glass fibers 5% Calearaous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the comronents were analyzed sepacately, Allbulk gamples are analyzed using EPA
600/R-93/116 Methad with the following measurement uncertalnties for the reported % Asbestos 19%=50-3%, 5%=>1-9%, 10%<5-15%, 20%=10-30%,
50%=40-60%), This report relates only to the jtems tested. If samples were not collected by NVL personnel, then the accuracy of the restilts Is Ilmited
by tha methodalogy and acuity of the sample collector. This report shall not be reproduced except In full, without written approval of NVL
Laboratorles, Inc, it shall not be used to claim product endorsement by NVLAP or any other agency of the 1.8, Government.
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Tel: 206.547.0100
NVL Laboratories, Inc, Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Bdward K. Noda and Associates NVL Batch Number: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 32
Atin.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Bacracks, Hawaii
Lab ID #: 21012937 Client Sample #: 2197-649-091
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail
Description: Grey fibrous and porous material with surface palnt
OTHER FIBROLIS MATERIALS: NON-FIBROLS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Perjite, Glass beads, Maint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID i 21012938 Client Sample # 2197-649-092
Sample Location: Quad F - Bldy - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Perlite, Glags beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab 1D #: 21012939 Client Sample # 2197-649-093
Sample Location: Quad P - Bidyg - 649, Schoficld Barracks, Flawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: ~ NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

1nfca1‘%er6r

Note: If samples are not homogeneous, then subsamples of the cumrnnents were analyzed separalely. W are analyzed using EPA
600/R-93/116 Methad with the following measurement uncertalnties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60"%). This report relates only to the items tested. If samples were nat collected by NVL personnel, then the accuracy of the resulls is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc. 1t shall net be used to clalm product endorsement by NVLAP or any other agency of the U.5. Government,
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] Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
A708 Aurora Ave, N., Seattle, WA YHINA

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Numbet: 21-00452.00
Address: 615 Piikoi Street, Suite 300 Client Project #; 2197-01F
Honolulu, HI 96814 Number of samples: 32
Attn.: Mr. William Harris
Project: Quad T - Bldg - 649, Sehofield Barracks, Hawaii
Lab ID #: 21012940 Client Sample #: 2197-649-094
Sample Location: Quad F - Bldg - 649, Schufietd Barracks, Hawali
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Caleareous matrix, Derlite, Glass beads, Malnt
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID ik 21012941 Client Sample #: 2197-649-095
Sample Location: Quad 17 - Bldg - 649, Sclwficld Barracks, Hawail
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrlx, Perlite, Glass beads, Paint
ASBESTOS TYPE: PERCENT
*None Detected ND
. )
Sampled by: Client .
Analyzed by: Steve Zhang Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001
Note: If samples are nat homogeneous, then subsamples of the compaonents were analyzed separ;WW—‘s are analyzed using BPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos 1%=50-3%, 5%=>1-9"%, 10%=5-15%, 20%=10-30%,

50%=40-60%), This report relates only to the items tested. 1f samples were not collected by NVL personnel, then the accuracy of the results is limited
by the methedotogy and acuity of the sample collector. Thls report shall nat be reproduced except in full, without written apptoval of NVL
Laboratories, Inc. 1t shali nat be used to claim product endorsement by NVLAP or any other agency of the U.S, Government,
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Tel: 200.547.0100

NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Neda and Associates NVL Batch Number: 21-00453.,00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 35

Attn.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012942 Client Sample #: 2197-649-096

Sample Location: Quad F - Bldy - 649, Schofield Barracks, Hawaii
Description: Tan granular/sandy material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
*None Delected Calcareous matrix, Sands
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012943 Client Sample #: 2197-649-097

Sample Location: Quad 17 - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Grey rubbery material LAYER 2: Black asphaltic material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER [: Synthetic fibers 2% LAYER I: Rubber/binder
LAYER 2: Cellulose 2% LAYER 2: Asphalt/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: "None Detected ND
Lab ID #: 21012944 Client Sample #: 2197-649-098

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawali
Description: White/brown fibrous material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 35% Fine patticles, Paint
ASBESTOS TYPE: - PERCENT
Chrysotile 35%

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001 P 777
Reviewed by: Nick Ly Date: 01/24/2001 Ni “7{/ Advd s DI 5etot

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples nre analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the repocted % Asbestos {1%=»0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the resulls [s limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written appraval of NVL
Laboratories, Ine. It shall not be used to clalm product endorsement by NVLAP or any other agency of the U.8. Government,

Page 1




Tel: 206,547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 35

Attne Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012945 Client Sample #: 2197-649-099

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail
Dascription: Grey fibrous and porous materlal with sutface paint

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cetlulose 45%, Glass fibers 5% Calcareous matrix, Paint, Perlite
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #; 21012946 Client Sample #: 2197-649-100

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail
Description: Grey fibrous and porous material with surface paint

OTHER FIBROLIS MATERIALS: NON-FIBROLIS MATERIALS:
Celiulose 45%, Glass fibers 5% Calcareous matrix, Paint, Perlite
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012947 Client Sample #: 2197-649-101

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous materlal with surface paint

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Paint, Perlite
ASBESTOS TYPE; PERCENT
*None Detected ND

(Sample results are continued on the next page.)

F A ]
Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, Allbulksamples are analyzed using EPA _
600/1-93/116 Method with the following measurement uncertainties for the reported % Asbestos 1%a>0-3%, 5%w>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items lested, If samples were not collected by NVL personnel, then the accuracy of the results Is limlted

by the methadology and acuity of the sample collector, This report shall not be reproduced except in full, without written appraval of NVL
Laboratories, Inc, 1t shall not be used to clalm product endorsement by NVLAP or any other agency of the 11.5. Government,

Page 2




Tel: 206.547.0
4.1

NVL Laboratories, Inc. Fax: 206.63
4708 Aurora Ave. N, Seattle, WA 98103 .

100
916

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associales NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite 300 Client Project #; 2197-01F
Honolulu, HI 96814 Number of samples: 35
Attn.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Lab ID #: 21012948 Client Sample #: 2197-649-102
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS;
Cellulose 35%, Glass fibers 15% Calecareous matrix, Paint, Perlite, Glass beads
ASBESTOS TYPE; PERCENT
*None Detected ND
Lab ID #: 21012949 Client Sample #: 2197-649-103

Sample Location: Quad [ - Bldy - 649, Schofield Barracks, Hawaii
Description: Grey fibrous and porous material with surface paint

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Calcareous matrix, Paint, Perlite
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012950 Client Sample #: 2197-649-104

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawall
Description: Grey fibrous and porous material with surface paint

OTHER FIBROUS MATERIALS: NON-FIBROLWS MATERIALS;
Celiulose 45%, Glass fibers 5% Calcareous matrix, Paint, Perlite
ASBESTOS TYPE: PERCENT
*None Detected ND

{Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

Note: If samples are nat homogeneous, then subsamples of the components were analtyzed separately. All btﬂhm’ﬁfnl’es are analyzed uslng EPA
600/R-93/116 Method with the following measurement uncertalntles for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%e:10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not cotlected by NVL personnel, then the accuracy of the results is limited
by the methodologly and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc. [t shall not be used to claim product endorsement by NVLAP or any other agency of the U.5. Government.
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Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave, N, Seattle, WA 98103

NVLAD
Bulk Asbestos Fiber Analysis #102063
Client: Edward K, Noda and Associates NVL Batch Number: 21-00453.00
Address; 615 Piikoi Streel, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 35

Attn: Mr, Willlam Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #; 21012951 Client Sample #: 2197-649-105

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Flawaii
Description: Grey fibrous and porous material with surface palnt

OTHER FIBROUS MATERIALS: ' NON-FIBROUS MATERIALS:
Collulose 45%, Glass {ibers 5% Calcarcous malrix, Paint, Perlile
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab 1D #: 21012952 Client Sample #: 2197-649-106

Sample Location: Quad T - Bldyg - 649, Schofietd Barracks, Hawaii
Deseription: Grey fibrous and porous material with surface paint

OTHER FIBROWUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 45%, Glass fibers 5% Caleareous matrix, Paint, Perlite
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012953 Client Sample #: 2197-649-107

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail
Description: Grey fibrous brittle material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Glass fibers 45%, Cellulose 4% Calcareous maltrlx, Glass beads
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample resulls are continued on the next page.)

=
Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, All bulk samples are analyzed uslng EPA
600/R-93/116 Method with the following meastwrement uncertaintles for the reported % Asbestos {1%w>0-3%, 5%n>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%), This repott refates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results Is [lmited
by the methadology and acuity of the sample collector. This report shatl not be reproduced except In full, without written approval of NVL
Laboratories, Inc, It shall not be used to ctaim product endorsement by NVYLAFP or any other agency of the U.S, Government.
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F“:I'el: 206.547.0100
NVL Laboratories, Inc. 2! 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates =~ - ' NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite300 : - - . - Client Project #: 2197-01F
Honolulu, HI 96814 o _ Number of samples: 35

CAttn.  Mr Willlam Hagris - - 600 :
Project: "Quad ¥ - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012954 Client Sample # 2197-649-108

Sample Lacation: - Quad F - Bidg - 649, Schofield Barracks, Hawail
Description: “Grey fibrous brittle material

OTHER FIBROUS MATERIALS; = - NON-FIBROUS MATERIALS:

Glass fibers 45%, Cellulose 4% oo Caleareous matrix, Glass beads
ASBESTOS TYPE: PERCENT
*None Detected | ND

Lab ID #: 21012955 Client Sample #: 2197-649-109

Sample Location: Quad I' - Bldg - 649, Schofield Barracks, Hawali
Description:' LAYER 1: Brown paint LAYER 2: Grey brittte material with white fibers

OTHER FIBROUS ‘MATERIALS: ... " 0 - NON-FIBROUS MATERIALS:
LAYER 1: *None Detected - .- SIS Tt LAYER 1: Paint
LAYER 2: Cellulosg 4% - i 2 - LAYER 2 Calcareous matrix

ASBESTOS TYPE; PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chuysotile 25%
Lab ID #: 21012956 Client Sample #: 2197-649-110

Sample Location: Quad I - Bldg - 649, Schufield Barracks, Flawali
Description: Black asphaltic materia]

OTHER FIBROUS MATERIALS: ' NON-FIBROUS MATERIALS:
Glass fibers 25% Asphalt/binder
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.}

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

i

Note: If samples are not homogeneous, then subsamples of the components were analyzed segaratel . All bulk sarmples are analyzed using EPA

600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos 5%=>0-3%, 5%=r>1-9%, 10%=5-15%, 20%=10-30%,

50%=40-60%). This repor! relates only to the itoms tested. If samples were not collected by NVL personnel, then the accuracy of the results is limited

by the methodology and acuity of the sa mple collector. This report shall not be reproduced except in full, without written approval of NVL

Laboratories, Inc. I)I'shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government. 5
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Tel: 206.547.0100

NVL Laboratories, Inc. | Fax: 206.634.1936
4708 Aurora Ave, N, Seatlle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite 300 Client Project #: 2197-01F
Honoluly, HI 96814 Number of samples: 35

Altn.: Mr, William Harris
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012957 Client Sample # 2197-649-111

Sample Location: Quad F- Bldg - 649, Schofield Barracks, Fawali
Description: Black asphaltic material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Class fibers 25% Asphalt/binder
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012958 Client Sample #: 2197-649-112

Sample Location: Quad F- Blelgr - 649, Schafield Barracks, Hawail
Description: Black asphaltic material

OTHER FIBRQUS MATERIALS: NON-FIBROUS MATERIALS;
Glass fibers 25% Asphalt/blnder
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012959 Client Sample #: 2197-649-113

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail
Description: Black asphaltic materlal with surface minera) grains

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Glass fibers 25%, Cellulose 5% Asphalt/binder, Mineral /binder
ASBESTOS TYPE: PERCENT
*None Detected ND
{Sample results are continued on the next page.) Y

Sampled by: Client

Analyzed by: Steve Zhang Date: 01/24/2001

Reviewed by: Nick Ly Date: 01/24/2001 Nickér

Note: If samples are not homogeneous, then subsa mples of the components were analyzed separately. samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertaintics for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results is firlted
by the methadology and acuily of the sample collectar. This report shall not be repraduiced except in full, without wrltten approval of NVL
Laboratories, Inc, Tt shall not be used to claim product endorsement by NVLAP or any other agency of the U.8. Government,
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S Tel: %06.5%7.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aumrq'l‘?\\ie. N., Seattle, WA 98103

' NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Neda and Associ.a.thés . NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite 0 .. , Client Project #: 2197-01F
. Honolulu, HI 96814 L Number of samples: 35
Attn.: - Mr, William: Harris e R
Project: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Lab ID #:'21012960 - Client Sample # 2197-649-114
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Black asphattic material with surface mineral grains
OTHER FIBROUS MATERIALS: o NON-FIBROUS MATERIALS;
Glass fibers 26%, Celiulose 5% Asphalt/binder, Mineral /binder
ASBESTOS TYPE; PERCENT
*None Detected ND
Lab ID #: 21012961 Client Sample # 2197-649-115
Sample Location: Quad F - Bldy - 649, Schofield Barracks, Fawali -
Deseription: ‘Black asphaltic material with surface mineral graing
OTHER PIBROHS?_MATERIALSE;‘:"‘.'__“,'I'_'_' ERN . NON-FIBROUS MATERIALS:
Glass fibers 25%, Cel_lulo::fe‘ 5%. .. . 00 ..,___l'._:": . Asphalt/binder, Mineral/binder
Gttt oo AGSBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012962 Client Sample #: 2197-649-116
Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawall
Description: Black asphaltic material with surface mineral grains and trace silver paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Glass fibers 25%, Cellulose 5% Asphalt/binder, Mineral/binder, Paint
ASBESTOS TYPE; PERCENT
Chrysotile <1%

Sample comments: Asbestos found in vicinity of silver paint

(Sample results are continued on the next page.) t oy

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, All bu'ﬂ(samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos {1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the llems tested, If sn mples were not collected by NVL personnel, then the accuracy of the results is llmited
by the methadotogy and aculty of the sample collector. This report shall not be reproduced except in [ull, wlthout written pproval of NVL
Laboralories, Tne. Tt shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government,
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' Tel: 200.547.0100
NVL Laboratories, Inc. Fax: 206,634.1936
4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associates NVL Batch Number: 21-00453.00
Address: 615 Piikoi Strect, Suite 300 Client Project #; 2197-01F
Honolulu, HI 96814 Number of samples: 35
Atlln,: Mr. Williamy Harris
Project: Quad F - Bldg - 649, Schafield Barracks, Hawaii
Lab ID #: 21012963 Client Sample #: 2197-649-117
Sample Location: Quad T - Bldg - 649, Schofield Barracks, Flawaii
Description: Black asphaltic material with surface minesal graing and trace silver paint
OTHER FIBROUS MATERIALS; NON-FIBROLIS MATERIALS:
Glass fibers 25%, Cellulose 5% Asphalt/binder, Mineral/binder, Paint
ASBESTQOS TYPE; PERCENT
*None Detected ND
Lab ID #: 21012964 Client Smnp]e #: 2197-649-118

Sample Location: Quad F- Bldg - 649, Schoficld Barracks, Fawaii
Description: Black asphaltic matertal with surface mineral grains and white woven fiber

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Glass fibers 25%, Cellulose 5% Asphalt/binder, Mineral /binder
ASBESTOS TYPE: - PERCENT
Chrysotile 2%

Sample comments: Asbestos is associated with white woven fiber

Lab ID #: 21012965 Client Sample #: 2197-649-119

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Black asphaltic material with surface mineral grains and brown fibrous material

OTHER FIBROUS MATERIALS;: ' NON-FIBROUS MATERIALS:
Glass fibers 25%, Cellulose 10% Asphalt/binder, Mineral /binder
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.) P

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, A 3. nre analyzed uslng EFA
&00/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=20-3%, 5%=>1.9%, 10%=5-15%, 20%=10-30%,
50%=40-60%), This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the results is limlted
by the methodelogy and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc. 1t shall not be used to elaim product endorsement by NVLAP or any ather agency of the U.S, Government,
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Tel: 206.547.0100
NVL Laboratories, Inc. | Fax: 206.634.1936
4708 Aurora Ave. N., Seattle, WA 98103

- } NVLAP
Bulk Asbestos Fiber Analysis #102063
~Client: Edward K. Noda and Associales T NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite 300 . - ... . ' : Client Project #: 2197-01F
: Honoluly, HI 96814 e . Number of samples: 35

Attn.: Mr. Willlam Harris : e ¥ :
Project: Quad F - Bldg - 649, Schofield Barracks, Hawalii

Lab ID #: 210129066 Client Sample #: 2197-649-120

Sample Location: Quad F - Bldg - 649, Schoficld Barracks, Hawaii
Description: Black asphaltic material with surface mingral grains

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Glass fibers 25%, Cellulose 10% ' Asphalt/binder, Mineral/binder
ASBESTOS TYPE: PERCENT
*None Detected _ ND
Lab ID #: 21012967 . Client Sample #: 2197-649-121

Sample Lui:aE_ion: Quad F - Bldg - 649, Schoficld Bartacks, Flawaii
Description: Black asphaltic material with surface mineral grains

OTHER FIBROUS MATERIALS: " NON-FIBROUS MATERIALS:

Glass fibers 25%, Cellulose 10% Codle -: : Asphalt/binder, Mineral/binder
R ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID # 21012968 Client Sample #: 2197-649-122

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Black asphaltic material with surface mineral grains

OTHER FIBROUS MATERIALS; NON-FIBROUS MATERIALS:
Glass fibers 25%, Cellulose 10% Asphalt/binder, Mineral/binder
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)
£ ) “

Digstor J

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. Allbulk saﬁ—pies are analyzed uslng EPA
600/R-93/116 Method with the following measurement wuncertalnties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were nat collected by NVL personnel, then the nccuracy of the results is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without wrltten approval of NVL
Laboratorles, Tne. 1t ahall not be used to clalm product endorsement by NVLAF or any other agency of the U.S, Gavernment.

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

nical
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l;l"cl: %02.242.?100
NVL Laboratories, Inc. | P 206.634.1936
4708 Aurara Ave. N., Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda and Associales NVL Batch Number: 21-00453.00
Address: 615 Piikot Street, Suite 300 . Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 35

Attn.: Mr, William Harris
Projecl: Quad F - Bldg - 649, Schofield Barracks, Hawaii

Lab ID #: 21012969 Client Sample #: 2197-649-123

Sample Lecation: Quad § - Bldg - 649, Schoficld Barracks, Hawail
Description: LAYER 1: Black asphaltic material with surface mineral grains LAYER 2: Grey fibrous and porous material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYLER 1: Cellulose 25%, Glass fibers 15% LAYER 1: Asphalt/binder, Mineral /binder
LAYER 2: Celluluse 65% LAYLER 2: Fine particles, Perlite
ASBESTQS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21012970 Client Sample #: 2197-649-124

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawail

Description: LAYER 1: Black asphaltic material wilh surface mineral grains and trace grey surfaced black asphaltic material
LAYER 2: Grey fibrous and porous malerlal

OTHER FIBROUWUS MATERIALS: - NON-FIBROLIS MATERIALS:
LAYER 1: Cellulose 25%, Glass fibers 15% LAYER 1: Asphalt/binder, Mineral/binder
LAYER 2: Cellulose 65% LAYER 2: Fine particles, Perlite
ASBESTQS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND

Sample comments: Asbestos found in grey surfaced area.

Lab ID # 21012971 Client Sample # 2197-649-125

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawall
Description: Black asphaltic matetial with surface mineral grains

OTHER FIBROUS MATERIALS: - NON-FIBROUS MATERIALS:
Celtulose 5%, Glass fibers 25% Asphalt/binder, Mlneral/binder

ASBESTOS TYPE: PERCENT
{Sample results are continued on the next page.) 7

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001

Note: If samples are not hamogeneous, then subsamples of the components were analyzed separately, All bulksamples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relales only to the ltema tested, Tf samples were not collected by NVL personnel, then the accuracy of the resulis Is limited
by the methodology and acuity of the sample coltector. This report shali not be reproduced except In full, wlthout written approval of NVL
Laborateries, Ine, It shall not be used to claim product endorsement by NYLAP or any ather agency of the U.5, Government,

Page 10




- T o Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave. N, Seattle, WA 98103
e NVLAP
Bulk Asbestos Fiber Analysis | #102063
Client: Edward K. Noda and Associates ) NVL Batch Number: 21-00453.00
Address: 615 Piikoi Street, Suite 300 . _ Client Project #: 2197-01F

Honoluluy, HI 96814

Attn: Mr. William Harris SRR o
Projecl: Quad F - Bldg - 649, Schofield Batracks, [fawaii

Number of samples: 35

Lyt

*None Detected B ND

Lab ID #: 210312972 Client Sample #: 2197-649-126

Sample Location:. Quad F-- Bidg~ 649, Schofield Barracks, Hawaii
Description: Black asphaltic material with surface mineral graing

[

OTHER FIBROUS MATERIALS.:I | o . . NON-FIBROUS MATERIALS:
Cellulase 5%, Glass fibers 25% oot S Asphalt/binder, Mineral /binder
ASBESTOS TYPE: . PERCENT
_ *None Detected ND
LabID # 21012973 " Client Sample #: 2197-649-127

Sample Location: Quad I - Bldg - 649, Schofield Barracks, Hawaii
Description: LAYER 1: Grey fibrous and porous material LAYER 2: Black asphaltic material with surface mineral grains

OTHER FIBROUS MATERIALS: 7+~ NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 65% LAYER 1: Fine patticles, Perlite

LAYER 2: Cellulose 5%, Glass fibers 35% LAYER 2: Asphalt/binder, Mineral /binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab 1D #: 21012974 Client Sample #: 2197-649-128

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawali
Description: LAYER 1: Grey fibrous and porous materlal LAYER 2: Biack asphaltic material with surface mineral grains

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 65% LAYER 1: Fine particles, Perlite
LAYER 2: Cellulose 5%, Glass fibers 35% LAYER 2: Asphalt/binder, Mineral/binder
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
(Sample results are conlinued on the next page.) g i

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date: 01/24/2001 7

>

Note: If samples are not homogeneous, then subsamples of the components were analyzed sep\a'rate}r—khm%ples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the repotted % Asbestos {1%=>0-3%, 5%=>1 9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). Thia repor! relates only to the items tested, If samples were not collected by NVL personnel, then the accuracy of the results is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, In. It shall not be used to clalm product endorsement by NVLAP o any other agency of the U.S. Government.
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' Tel; 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave, N., Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis 1102063
Clienl: Edward K. Noda and Assoaciates NVL Batch Number: 21-00453.00
Address: 615 Pijkoi Street, Suite 300 Client Project #: 2197-01F
Honelulu, HI 96814 Number of samples: 35

Altn: Mr, William Harris
Projec: Quad F - Bldg - 649, Schofield Barracks, Hawaii

(Lab IDi#; 21012974 Client Sample #: 2197-649-128 results continued from previous page)
LAYER 2: *None Detected ND

Lab ID #: 21012975 Client Sample #: 2197-649-129

Sample Location: Quad F - Bldg - 649, Schofield Barracks, Hawaii
Description: Black asphaltic material with mineral grains

OTHER FIBROUS MATERIALS: NON-FIBROWS MATERIALS:
Cellulose 5%, Glass fibers 15% Asphalt/binder, Mineral /binder
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012976 Client Sample # 2197-649-130

Sample Location: Quad F - Bldg - 649, Sehofield Barracks, Flawalii
Description: Black asphaltic material with mineral grains

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 5%, Glass fibers 15% Asphalt/binder, Mineral /binder
ASBESTQS TYPE: PERCENT
*None Detected ND

Sampled by: Client
Analyzed by: Steve Zhang Date: 01/24/2001
Reviewed by: Nick Ly Date; 01/24/2001

Note: I samples are not homogeneous, then subsamples of the components were analyzed separately. are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (};%sm- b 5% =a>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the ltems tested. If samples were not collected by NVL personnel, then the accuracy of the resulls is limited
by the metlwdolog( and acuity of the sample collector. This report shall not be reproduced except in full, without wrltten approval of NVL
Laboratories, In¢, It shall not be used to claim product endorsement by NYLAP or any other agency of the U.5, Gavernment,
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Tel: 206.547.0100

NVL Laboratories, Inc. - Fax: 206.634.1936
4708 Aurara Ave, N., Seattle, WA 98101

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K, Noda & Assocmles N NVL Batch Numbenr: 21-00454.00
Address: 615 Pikoi Street, Suite 300 S . Client Project #: 2197-01F
Honolulu, HI 96814~~~ ) Number of samples: 52

" Attn: Mr William Hares
Projecl: Quad F-Bldg-649, Schofield Barracks, Hawail

Lab ID # 21012977 Client Sample # 2197-649-131

Sample Location: Quad F-Bldg-649, Schufleld Bnrracke H"lWﬂll
Description: Black asphaltic built-up mntt.i‘lal a =

OTHER FIBROUS MATERIALS: NON-FIBROUWUS MATERIALS:
Cellulose 7% Binder & filler, Sand /binder
ASBESTQS TYPE; PERCENT
*None Detacted - : ND
Lab ID #: 21012978 = Client Sample # 2197-649-132

Sample Location: Quacl F Bldb-649, Schofield Bacracks, Fawaii
Dcscrlptlnn Black '1~.phnlt|c built-up mm.ual

OTHER FIBROUS MATERIALS TR NON-FIBROUS MATERIALS:

Celfulose 7% . . Binder & fillet, Sand /binder
ASBESTOS TYPE PERCENT
*None Detected ND
Lab ID #: 21012979 Client Sample #: 2197-649-133
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: Black asphaltic material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 4% Asphalt/binder
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.}

Sampled by: Client

Analyzed by: Wei Long Tai Date: 01/23/2001 2y )
Reviewed by: Nick Ly Date: 01/23/2001 er

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the follewing measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
B0%=40-60%). This report relates only to the items fested. If samples were not collected by NVL personnel, then the accuracy of the resulta is limited
by the methedology and acuity of the sample collector. This report shall not be reproduced except in full, withaut written approval of NVL
Laboratories, Inc, It shall not be used to claim product endorsement by NVLAP or any other agency of the U.S, Government.
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Tel: 206.547.0100
NVL Laboratories, Inc. ax: 206.634.1936
4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number; 21-00454.00
Address: 615 Pikoi Strect, Suite 300 Client Project #: 2197-01F
Honoluly, HI 96814 Number of samples: 52

Altn.: Mr. Willlam Harris
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

Lab ID #: 21012980 Client Sample #: 2197-649-134

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawali
Description: Black asphaltic material

OTHER FIBROLIS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 4% Asphalt/binder
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #; 21012981 Client Sample #: 2197-649-135

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: Black asphaltic material

OTHER FIBROLIS MATERIALS: NON-FIBROLIS MATERIALS:
Cellulose 5% Asphalt/binder
ASBESTOS TYPE: PERCENT
*None Detected ND
Lab ID #: 21012982 Client Sample #: 2197-649-136

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: Black asphaltic material

OTHER FIBROUS MATERIALS; NON-FIBROUS MATERIALS:
Cellulose 5% Asphalt/binder
ASBESTOS TYPE: PERCENT
*None Detected ND

(Sample results are continued on the next page.)

<z
Sampled by: Client
Analyzed by: Wel Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: 1f samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the followIng measurement uncertainties for the reparted % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relales only to the items tested. 1f samples were not collected by NVL personnel, then the accuracy of the results Is limjted
by the methodology and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratories, Inc. It shall not be used to clain product endorsement by NVLAP or any other agency of the U.S, Government,
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: Tel: %06.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave. N, Seattle, WA 98103

L _ NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates 3 | NVL Batch Number; 21-00454.00
Address: 615 Pikoi Street, Suite 300° ' - ' Client Project #: 2197-01F
Honoluly, HI 9814 - ' ' Number of samples: 52
Attn: Mr, William Harris = "
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii
Lab ID #: 21012983 Client Sample #: 2197-649-137
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawali
Description: Black asphaltic material with paint
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 15% Asphalt/binder, Paint
ASBESTOS TYPE: PERCENT
Chrysotile 25%
Lab ID #: 21012985 - Client Sample #: 2197-649-139
Sample Location: Quad F-B!dg¥649, Schofield Barracks, IMawaii '
Description: Black asphaltic built-up material
OTHER FIBROUS MATERIALS: 5+ ~xv = NON-FIBROUS MATERIALS:
Cellulose 10%, Glasa ﬁbt‘.lf&:_l:ali}(n R fl R S Asphalt/binder, Sand/binder
ASBESTQS TYPE: PERCENT
Cheysotile 4%
Lab ID #: 21012987 Client Sample #: 2197-649-141
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawalii
Description: Black asphaltic built-up material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
Cellulose 15% Asphalt/binder, Sand /binder
ASBESTOQOS TYPE: PERCENT
Chrysotile 3%
(Sample results are continued on the next page.} L
Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001 Ni i@fwzﬂﬁ
Note: If samples are not homogeneous, then subsamples of the components were analyzed separatel .m;les are analyzed using EPA

600/R-93/116 Method with the following measurement uncertaintles for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not collacted by NVL personnel, then the accuracy of the results is limited
by the methodology and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, Ine. Tt shall not be used to claim product endlorsement by NVLAP or any other agency of the U.S, Government,
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Tel: 206.547.0100
NVL Laboratories, Inc. | | Fax: 206.634.1936

4708 Aurora Ave. N, Seattle, WA 93102

NVLAP
Bulk Asbestos Fiber Analysis #102063
Clienl: Edward K. Noda & Associates NVL Batch Number: 21-00454.00

Address: 615 Pikoi Street, Sulte 300
Honolulu, HI 96814
Attn: Mr. William Harris
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

Client Project #: 2197-01F
Number of samples: 52

Lab ID #: 21012990 Client Sample #: 2197-649-144

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/while fibrous materlal and mastle, LAYER 3: Yellow fibrous

material
OTHER FIBROLS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & fitler
LAYER 2: Cellulose 45%, Glass fibets 10% LAYER 2: Binder & filler, Mastic/binder
LAYLER 3: Glass fibers 80% LAYER 3; Binder & filler
ASBESTOS TYPE; PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012991 Client Sample #: 2197-649-145

Sample Location: Quad F-Bldg-649, Schofield Bareacks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler .
LAYER 2: Cellulose 45%, Glass fibers 10% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile , 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

)
Sampled by: Client
Analyzed by: Wei Long Tai Date: 1/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%z=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, 1f samples were not collected by NVL personnel, then the accuracy of the resuils is limlted
by the methadelogy and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, inc. It shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government.
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[:[‘el: 206.547.0100
NVL Laboratorles; Inc, -~ v ax: 206.634.1936

4708 Aurora Ave. N, Seattle, WA 98103

L NVLAP
ulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number: 21-00454.,00
Address: 615 Pikol Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814

Number of samples: 52
Atln: Mr. William Harris

Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

Lab ID # 21012992 Client Sample # 2197-649-146
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawail
Description: LAYER 1: Qff-while coating, LAYER 2; Silver with tan/white fibrous matertal and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUWS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler
LAYER 2 Cellulose 45%, Glass fibers 10% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE; | PERCENT
LAYER 1: Chrysotile 2%
LAYER 2;: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012993 . " :Client Sample #: 2197-649-147

Sample Location: Quad F-Bldy-649, Schofleld Barracks, Hawali
Description: LAYER 1: Orange coating, LAYER 2; Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler -
LAYER 2: Cellulose 45%, Glass fibers 10% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: If samples are not homogeneous, then subsamples of the components were anatyzed separaté{rkhﬂﬂm are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reparted % Ashestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%x1(-30%,

50%=40-60%). This repart relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the reaults is ltmited
by the methodology and aculty of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laborataries, Inc. It shall not be used to claim product encdorsement by NVLAP or any other agency of the U.S, Government.
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Tel: 206.237.0100
NVL Laboratories, Inc. Fax: 206.634.1936
4708 Aurora Ave, N., Sealtle, WA 93103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number: 21-00454.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 52

Attn.: Mr, William Harris _
Projecl: Quad F-Bldg-649, Schoficld Barracks, Hawaii

Lab ID #: 21012994 Client Sample #: 2197-649-148

Sample Location: Quad I*-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Yellow coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler
LAYER 2: Cellulose 45%, Glass (ibers 10% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012995 Client Sample #: 2197-649-149

Sample Location: Quad F-Bleg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Yellow coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler
LAYER 2: Cellulose 45%, Glass fibers 10% LAYER 2: Binder & fliler, Mastic/binder
LAYER 3: Glass fibers B0% LAYER 3: Binder & filler
ASBESTQS TYPE; PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
(Sample results are conlinued on the next page.) 7
Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Note: 1f samples are not homogeneaus, then subsamples of the components were analyzed separately. Altbutigamples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos {1%=>0-3%, 5%w=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not collected by NVL personnel, then the accuracy of the resuits ia limited
by the methodology and aculty of the sample callector. This report shall not be reproduced except in full, without wrltten approval of NVL,

. Laboralories, Inc. [t shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government.
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' l':l'el: %{]6.56127.%00
NVL Laboratories, Inc. -+ ax: 2066341936
f n N, Seattle, 3 o
4708 Aurora Ave, N., Seattle, WA 9810 o NVLAP
Bulk Asbestos Fiber Analysis #102063

Client: Edward K. Noda & Associates NVL Batch Number: 21-00454.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814 Number of samples: 52

Attn.: Mr. William Harris o
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

Lab ID #: 21012996 Client Sample #: 2197-649-150

Sample Location: Quad P-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Yellow coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

matetial
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler
LAYER 2: Celiulose 45%, Glass fibers 10% LAYER 2: Binder & filter, Mastic/binder
LAYLER 3: Glass fibers 80% LAYER 3; Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012997 Client Sample #: 2197-649-151

Sample Location: Quad F-Bldg-649, Schofield Barracks, Flawall
Description: LAYER 1: Off-white coating, LAYER 2; Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 5% LAYER 1: Binder & filler
LAYER 2: Ceilulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tal Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Nete: If samples ate not homogeneous, then subsamples of the components were analyzed 5eparafelzr_Aﬂ_b:dkﬂrﬁ'rm are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%w>0-3%, §%=>1-9%, 10%r5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not collected by NVL personnel, then the accuracy of the resulls is limited
by the methodology and acuily of the sample collector. This report shall not be reproduced except In full, without written approval of NVL
Laborateries, Ine, It shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Government.
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Tel: 206.547.0100
NVL Laboratories, Inc. | Fax: 206.634.1936

4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063

Client; Edward K. Noda & Associates
Address: 615 Pikoi Street, Suite 300
Honolulu, HI 96814
Attn.: Mr. William Harris
Project: Quad F-Bldg-649, Schiofield Barracks, HMawali

NVL Batch Number: 21-00454.00
Client Project #: 2197-01F
Number of samples: 52

Lab ID #: 21012998 Client Sample #: 2197-649-152

Sample Location: Quad I-Blelg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

matetial
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 5% LAYER 1: Binder & filler
LAYER 2: Collulose 40%, Glass [ibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3; Binder & filler
ASBESTOS TYPE; PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21012999 Client Sample #: 2197-649-153

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawali
Deseription: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow (ibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 5% LAYER 1: Binder & filler
LAYLER 2: Cellulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers B0% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

(Sample results are continued on the next page.)

- Pt
Sampled by: Client o e
Analyzed by: Wei Long Tai Date: 01/23/2001 %@‘
Reviewed by: Nick Ly Date: 01/23/2001 Nick-Ty, Tes Crtieal Difietot

Note: If samples are not homogeneous, then subsamples of the components were analyzed separatel ?‘Au“hutk‘s'ii'n;ies are analyzed using EI'A
600/R-93/116 Method with the followlng measurement uncertainties for the reported % Asbestos 1%=>50-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personne], then the accuracy of the resulls is limtted
by the methodology and aculty of the sample collector, This report shall not be reproduced except In full, without written approval of NVL
Laboratories, Inc. Tt shall not be used to claim product endorsement by NVLAF or any ather agency of the U.S. Government.
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- Tel: 206.547.0100
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave. N., Seattle, WA 93103

| NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associates NVL Batch Number: 21-00454.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F

Honolulu, HI 96814

Attn.: Mr, William Harris .
Projecl: Quad F-Bldg-649, Schofield Barracks, Hawail

Number of samples: 52

Lab ID #: 21013000 Client Sample # 2197-649-154

Sample Location: Quad F-Bldg-649, Schofiel%l Barracks, Hawalj
Descriplion: LAYER 1: Off-white coating, LAYER 2; Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 5% LAYER 1: Binder & filler
LAYLER 2: Cellulose 40%, Glass fibers 13% LAYLR 2: Binder & filler, Mastlc/binder
LAYER 3: Glass fibars 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1; Chrysotile 2%
LAYER 2; *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21013001 Client Sample #: 2197-649-155

Sample Location: Quad F-Bldy-649, Schofield Barracks, Iawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastie, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROLIS MATERIALS:
LAYER 1: Cellulose 5% LAYER 1: Binder & filler
LAYER 2: Cellulose 40%, Glass flbers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected - ND

(Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by:  Nick Ly Date: 01/23/2001

Note: [f samples are not homogeneous, then subsamples of the components were analyzed separately, All bulk Tamples are annlyzed using EPA
600/R-93/116 Method with the folfowing measuremeant uncertainties for the teported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL persorinel, then the accuracy of the results Is llmited
by the methadology and acuity of the sample collector. This report shall not be reproduced except In full, without written approval of NVL
Laboratories, Inc. 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.5. Government.
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Tel: 206.547.0100
NVI, Laboratories, Inc. | Fax: 206.634.1936
4708 Autora Ave. N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward I, Noda & Assaciates NVL Batch Number: 21-00454.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Henoluluy, HI1 96814 Number of samples: 52

Attn.: Mr, William Harris
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

Lab ID #: 21013002 Client Sample #: 2197-649-156

Sample Location: Quad I-Bldg-649, Schofield Barracks, Fawail
Description: LAYER 1: Off-white coaling, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROLIS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellutose 5% LAYER 1: Binder & filler
LAYER 2: Cellulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastie/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detecied ND
LAYER 3: *None Detected ND
Lab ID #: 21013003 Client Sample #: 2197-649-157

Sample Location: Quad F-Bldg-649, Schofield Bareacks, Hawail
Description: LAYER 1: Off-white coating, LAYER 2; Silver with tan/whilte fibrous material and mastic, LAYER 3 Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 5% LAYER 1: Binder & filler
LAYER 2; Cellulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTQS TYPE; PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
(Sample results are continued on the next page.) P,
Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001 y :
Reviewed by: Nick Ly Date: 01/23/2001 Ni Mector

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertalnties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=110-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personnel, then the aceuracy of the results is limited
by the methodology and aculty of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, Inc, 1t shall not be used to claim product endorsement by NVLAP or any other agency of the U.S. Goverament.
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Tel: 206,547.0100 °
NVL Laboratories, Inc. Fax: 206.634.1936

4708 Aurora Ave. N, Seattle, WA 08103

NVLAP
Bulk Asbestos Fiber Analysis #102063

Client: Edward K. Noda & Associates
Address; 615 Pikoi Street, Suite 300

Honolulu, HI 96814
Attne Mr. William Harrls
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

NVL Batch Number: 21-00454.00
Client Project #: 2197-01F
Number of samples: 52

Lab ID #: 21013004 Client Sample #: 2197-649-158

Sample Location: Quad F-Bldg-649, Schofield Barracks, HMawaii

Description: LAYERI1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous
materia

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: Cellulose 5% _ LAYER 1: Binder & fitler
LAYER 2: Cellulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic /binder
LAYER 3: Glass fibers 80% LAYER 2 Binder & filler

ASBESTQS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #; 21013005 Client Sample #: 2197-649-159

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii

Description: LAYER 1: Gray mastic, LAYER 2; Off-white coating, LAYER 3: Silver with tan/white fibrous material and mastic,
LAYER 4: Yellow fibrous material

OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:

LAYER 1: Cellulose 3% LAYER 1: Mastic/binder

LAYER 2: Cellulose 7% LAYER 2: Binder & filler
LAYER 3: Cellulose 40%, Glass fibers 13% LAYER 3: Binder & filler, Mastic/binder
LAYER 4: Glass fibers 80% LAYER 4: Binder & filler

ASBESTOS TYPE; PERCENT
LAYER 1: *None Detected ND
LAYER 2: Chrysotile 2%
LAYER 3: *None Detected ND
LAYER 4: *None Detected ND

{Sample results are continued on the next page.)

<2
Sampled by: Client .,_;__/_ _
Analyzed by: Wei Long Tai Date: 01/23/2001 %Iz/zww
Reviewed by: Nick Ly Date: 01/23/2001 ¥ Technical Fireettr

Note: If samples are not homogeneous, then subsamples of the components were analyzed separately, Atk samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%xn>1-9%, 10%=5-15%, 20%w=10-30%,
50%=40-60%). This report relates only to the items tested. If samples were not collected by NVL personnel, then the accuracy of the resulls is limited
by the methodology and acuity of the sample collector. This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, Inc, Tt shall not be used (o clalm product endlorsement by NVLAP or any other agency of the U.S. Government.
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Tel: 206.547.0100
NVL Laboratories, Inc. | Fax: 206.634.1936

4708 Aurora Ave. N, Sealtle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Client: Edward K. Noda & Associales NVL Batch Number; 21-00454.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honolulu, HI 96814

Number of samples: 52
Aftn.: Mr. William Harris

Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

Lab ID #: 21013006 Client Sample #: 2197-649-160

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastie, LAYER 3: Yellow fibrous

matertal
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & fitler
LAYER 2: Cellulose 40%, Glass fibers 13% LAYER 2: Binder & fillar, Mastic/bInder
LAYER 3: Glass fibers 80% LAYER 3; Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND
Lab ID #: 21013007 Client Sample #: 2197-649-161

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

matertal
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler
LAYER 2: Cellulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass flbers 80% LAYER 3: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysatile 2%
LAYER 2: *None Detected ND
LAYER 3:;: *None Detected ND

(Sample results are continued on the next page.)

1 ) /7
Sampled by: Client .?a"
Analyzed by: Wei Long Tai Date: 01/23/2001 ‘%,//I_I’Z/'jﬁ\n
Reviewed by: Nick Ly Date: 01/23/2001 NigfFy-féchnical Dffsettr

Note: If samples are net homogeneous, then subsamples of the components were analyzed separately. All bulk samples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertaintles for the reported % Asbeston (1%=>0-3%, 5%=>1-9%, 10%=n5-15%, 20%=10-30%,
50%=40-60%). This report relates only to the items tested, If samples were not collected by NVL personnel, then the accuracy of the results is fimited
by the methodology and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratortes, Inc. It shatt not be used to claim product endorsement by NVLAT or any other agency of the U.5, Government,

Page 12




Tel: 206.647.0100
NVL Laboratories, Inc. ax: 206,634.1936

4708 Aurora Ave, N, Seattle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063

Client: BEdward K, Noda & Associates
Address: 615 Pikoi Street, Suite 300

Honolulu, HI 96814
Attn.: Mr, William Harris
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii

NVL Batch Number: 21-00454.00
Client Project #: 2197-01F
Number of samples: 52

Lab 1D #: 21013008 Client Sample #: 2197-649-162

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Sitver wilh lan/while (ibrous materlal and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 7% LAYER 1: Binder & filler
LAYER 2: Callulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Binder & filler
ASBESTQOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND _
LAYER 3: *None Detected ND 5
Lab ID #; 21013009 Client Sample #: 2197-649-163

Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Off-white coating, LAYER 2: Silver with tan/white fibrous material and mastic, LAYER 3: Yellow fibrous

material
OTHER FIBROUWUS MATERIALS: NON-FIBROUS MATERIALS;
LAYER 1: Cellulose 7% LAYER 1: Blnder & filler
LAYER 2: Cellulose 40%, Glass fibers 13% LAYER 2: Binder & filler, Mastic/binder
LAYER 3: Glass fibers 80% LAYER 3: Blnder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: Chrysotile 2%
LAYER 2: *None Detected ND
LAYER 3: *None Detected ND

{Sample results are continued on the next page.)

Sampled by: Client
Analyzed by: Wei Long Tai Date: 01/23/2001
Reviewed by: Nick Ly Date: 01/23/2001

Nate: If samiples are not homegeneous, then subsamples of the components were analyzed separalely, All i)tt’:k's/apmples are analyzed using EPA
600/R-93/116 Method with the following measurement uncertainties for the reported % Asbestos (1%=>0-3%, 5%=>1-9%, 10%=5-15%, 20%=10-30%,
50%=40-60%). This report relates enly to the ilems tested. [f samples were not collectedt by NVL personnel, then the accuracy of the results is limlted
by the methodology and acuity of the sample collector, This report shall not be reproduced except in full, without written approval of NVL
Laboratorles, Inc. Tt shall not be used to claim preduct endorsement by NVLAP or any other agency of the U.S, Government,
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Tel: 206.547.0100
NVL Laboratories, Inc. ax: 206.634.1936
4708 Aurora Ave, N, Seatlle, WA 98103

NVLAP
Bulk Asbestos Fiber Analysis #102063
Clieni: Edward K, Noda & Associates NVL Batch Number: 21-00454.00
Address: 615 Pikoi Street, Suite 300 Client Project #: 2197-01F
Honoluly, HI 96814 Number of samples: 52
Altn.: Mr, William Harris
Project: Quad F-Bldg-649, Schofield Barracks, Hawaii
Lab ID #; 21013010 Client Sample #: 2197-649-164
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawali :
Description: LAYER 1: Silver with tan/white fibrous mater{al and mastic, LAYER 2: Yellow fibrous material
OTHER FIBROUS MATERIALS: NON-FIBROUS MATERIALS:
LAYER 1: Cellulose 40%, Glass fibers 13% LAYER 1: Binder & filler, Mastic/binder
LAYER 2: Glass fibers 80% LAYER 2: Binder & filler
ASBESTOS TYPE: PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #: 21013011 Client Sample #: 2197-649-165
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawaii
Description: LAYER 1: Silver with tan/white fibrous material and mastic, LAYER 2: Yellow fibrous material
OTHER FIBROUS MATERIALS: NON-FIBROLIS MATERIALS:
LAYER 1; Cellulose 40%, Glass fibers 13% LAYER 1: Binder & filler, Mastic/binder
LAYER 2: Glass fibers 80% LAYER 2: Binder & filler
ASBESTOS TYPE; PERCENT
LAYER 1: *None Detected ND
LAYER 2: *None Detected ND
Lab ID #; 21013012 Client Sample #: 2197-649-166
Sample Location: Quad F-Bldg-649, Schofield Barracks, Hawal
Description: LAYER t: Silver with tan/white fibrous material and mastic, LAYER 2: Yellow fibrous material
OTHER FIBROUS MATERIALS: N