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January 26, 2016

Ms. Patricia M. Backus, PE

Environmental Engineer

Division of Waste Management — Solid Waste Section
North Carolina Department of Environmental Quality
217 West Jones Street

1646 Mail Service Center

Raleigh, NC 27699-1646

Dear Ms. Backus,

Attached please find one (1) copy of the Phase Il Construction and Phase Il Closure construction permit
application for the Fort Bragg Construction and Demolition landfill. We have also included one full-size set
of drawings and a check for the $18,500 permitting fee.

Please note that the landfill is currently out of airspace and therefore is not accepting C&D waste until Phase
Il can be permitted and constructed. An expedited review would be appreciated.

Please let us know if there is anything that we can do to help you during the review process.

Sincerely,
HDR Engineering. Inc. of the Carolinas

/%. s

Thomas M. Yanoschak, PE
Senior Project Manager

cc: Audrey D. Oxendine, Ft. Bragg DPW
Dena Thompson, USACE
Bobby Dearhart, SBG, Inc.
Jeff Murray, PE HDR

hdrinc.com

555 Fayetteville Street, Suite 900, Raleigh, NC 27601
(919) 232-6600
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1 Introduction

Fort Bragg currently owns and operates the Lamont Road Construction and Demolition Debris
(C&D) Landfill, which is located on the eastern side of Lamont Road and within the Fort Bragg
Military Reservation in Cumberland County, North Carolina. The landfill operates under Permit
No. 26-08.

The most recent construction permit application for the facility was submitted to the North
Carolina Department of Environmental Quality (NCDEQ)® in March 2011 and was subsequently
approved with the issuance of a Permit to Construct Phase Il and close Phase | on April 28,
2011. NCDENR approval to operate Phase Il was obtained after submittal of the Phase II
Expansion Construction Quality Assurance (CQA) Letter Report in March 2012. The current
Permit to Operate Phase Il expires on July 13, 2017. The landfill development plans included
with the previous permit application provided for the construction of the landfill in four phases
(Phases I, Il, Ill, and IV). Phases I, lll, and IV each had projected operational lives of
approximately five years. The number of phases and their respective footprints have not been
revised within this current application.

The tonnage disposed at the C&D landfill has generally decreased over the past ten years due
to increased recycling and diversion efforts. Within the past five years, tonnages disposed per
year have ranged between approximately 46,000 and 100,000 tons. This fluctuation is due
primarily to variations in the quantity of construction work occurring on the base from year to
year and is difficult to predict. The final landfill acreage, height, and layout remain the same as
stated in the Phase | Construction Permit Application dated April 2004.

The information contained in this submittal is intended to fulfill the requirements of North
Carolina Solid Waste Management Rule 15A NCAC 13B .0547(3) which applies to C&D landfill
units in operation prior to January 1, 2007. This construction permit application includes the
development of the next phase of the landfill, Phase Ill, and the closure of Phase Il once it has
reached final grades.

The intent of this construction permit application is to incorporate the landfill design elements
that were included with the March 2011 submittal. The final grades, waste limits, and total waste
capacities presented within this permit application are therefore consistent with those previously
submitted to NCDEQ. The proposed subgrades at the bottom of the cell (outside of the closed
LCID landfill footprint) are approximately four feet higher than those proposed in the March 2011
submittal to facilitate drainage. This change increases the vertical buffer between the bottom of
waste and groundwater and therefore no further site geologic or hydrogeologic investigations
are required.

! Prior to September 18, 2015, the NCDEQ was referred to as the North Carolina Department of
Environment and Natural Resources (NCDENR). Both nhaming conventions are used in this permit
application, as appropriate.
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2 Facility Plan

This facility plan meets the requirements of Rule 15A NCAC 13B .0537, Facility Plan for
C&DLFS, and is consistent with the facility design previously submitted to NCDEQ with the
Phase Il construction permit application submitted in March 2011 with the exception of the
addition of approximately 3.64 acres to the south facility boundary for the relocation of recycling
operations from the Phase Il and Phase IV C&D Landfill expansion areas. This additional
property is owned by Fort Bragg and is shown on Sheet C-001, Overall Site Plan. There are no
changes to the phase limits, subgrades (except for the raising of the Phase Ill basegrades as
previously mentioned), final grades, and waste limits that were presented within the March 2011
submittal with the exception of minor grading changes along the east side of the C&D Landfill
where a permanent riprap-lined stormwater channel has been recently constructed. Total waste
capacities also remain the same as those presented within the March 2011 submittal except for
the loss of approximately 15,000 cy of capacity within Phase Il due to raising of the subgrades.
This current facility plan contains minor operational updates to the previous facility plan.

2.1 Facility Drawings

The facility drawings previously submitted with the March 2011 construction permit application
meet the requirements of Rule 15A NCA 13B .0537(d) by providing the following information
relating to the Fort Bragg C&D Landfill.

o Existing site conditions

o Areal limits of landfill units incorporating buffer requirements

e Locations of waste management facilities, infrastructure, and landfill units

e Areal limits of grading, including borrow and stockpile areas

e Defined phases of development which are approximately five years of operating capacity
each

¢ Proposed final contours and facility features for closure

e Other physical features, as applicable

The drawings also included the required operational information including proposed transitional
contours for each remaining phase of development including operational grades for Phase | and
construction grading for Phases Il, Ill and IV. Stormwater segregation features for Phase | after
closure were also provided.

The proposed subgrades and final grades contained within this Phase Il construction permit
application are consistent with those shown in the March 2011 facility drawings with the
exception of the raised basegrades as previously mentioned.

The C&D landfill and proposed recycling area expansion are well within the limits of the Fort
Bragg Military Reservation; therefore, a survey locating property boundaries for the landfill is not
required.
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2.2 Waste Stream

The following information pertaining to the waste stream at the Fort Bragg C&D Landfill reflects
currently permitted conditions. There are no changes requested as a result of this construction
permit application.

2.2.1 Wastes Accepted for Disposal
The Fort Bragg C&D Landfill is currently permitted to receive only the following types of waste.

e Construction and demolition debris as defined in G.S. 130A-290 (4) which includes solid
waste resulting solely from construction, remodeling, repair or demolition operations on
pavement, buildings, or other structures.

¢ Inert debris as defined in G.S. 130A-290 (14) which includes solid waste that consists
solely of material that is virtually inert, such as brick, concrete, rock, and clean soil.

e Land clearing debris as defined in G.S. 130A-290 (15) which includes solid waste that is
generated solely from land-clearing activities such as stumps and tree trunks.

e Asphalt in accordance with G.S. 130-294(m).

2.2.2 Anticipated Disposal Rates

The projected disposal rate at the Fort Bragg C&D Landfill within the March 2011 Facility Plan is
110,000 tons per year, which is equivalent to a representative daily disposal rate of 430 tons per
day based on the landfill operating a total of 256 days per year. This waste disposal rate was
based on historical acceptance rates for the facility at that time and Fort Bragg’s knowledge of
factors affecting their waste stream. The yearly disposal quantities at the facility for the last
fourteen years are as shown on Table 2-1.

Table 2-1 Fort Bragg C&D Landfill Yearly Disposal Quantities

Period Disposal Quantity (tons)
July 1, 2015 — September 30, 2015 35,649
July 1, 2014 — June 30, 2015 70,068
July 1, 2013 — June 30, 2014 91,068
July 1, 2012 — June 30, 2013 88,549
July 1, 2011 — June 30, 2012 45,859
July 1, 2010 — June 30, 2011 85,620
July 1, 2009 — June 30, 2010 90,867
July 1, 2008 — June 30, 2009 100,423
July 1, 2007 — June 30, 2008 93,460
July 1, 2006 — June 30, 2007 105,986
July 1, 2005 — June 30, 2006 218,565
July 1, 2004 — June 30, 2005 247,701
July 1, 2003 — June 30, 2004 222,335

Table 2-1 indicates that there has been a substantial drop in the yearly disposal quantities since
2003. This drop is primarily due to increased recycling at the facility and a reduction in the
number of demolition projects at the base. Future disposal rates are expected to continue to be
variable but are assumed to be 100,000 tons per year for planning purposes.
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2.2.3 Service Area
The permitted service area for the Fort Bragg C&D Landfill is Fort Bragg only. Waste generated
outside of the limits of Fort Bragg will not be accepted.

2.2.4 Procedures for Segregated Waste Management
The Fort Bragg C&D Landfill site includes a municipal solid waste (MSW) transfer station and a
recycling facility in addition to the C&D landfill.

The MSW transfer station is located south of the C&D landfill as shown on Sheet C-001, Overall
Site Plan. The transfer station has been used for the collection of MSW generated within Fort
Bragg and subsequent transfer to the Sampson County Landfill for disposal. The transfer station
is not used for the collection of C&D waste destined for disposal within the Fort Bragg C&D
Landfill. The transfer station operations are therefore adequately segregated from the landfill
operations to prevent the accidental disposal of MSW within the landfill. Although the transfer
station is not currently being used for the collection and transfer of MSW, the permit is being
maintained by the DPW for potential future use. The transfer station is currently being used for a
composting operation.

The recycling facility is currently located northwest of Phase Il of the C&D landfill in an area
occupied by a closed land clearing and inert debris (LCID) landfill as shown on Sheet C-001,
Overall Site Plan. Materials currently processed at the recycling facility include concrete,
asphalt, and yard waste. Portions of the current recycling facility will eventually be occupied by
Phases Ill and IV of the expanded C&D landfill as shown on Sheet C-004, Phase Il Final Grade
Plan. The recycling facility will be located outside active and closed portions of the C&D landfill
in order to avoid interfering with landfill operations and to avoid damage to the final cover
system. An expansion of the recycling facility is shown south and east of the scalehouse as
shown on Sheet C-001, Overall Site Plan. A portion of this area is located outside of the current
Facility Boundary. The proposed expansion of the Facility Boundary to incorporate the
expanded recycling facility is also shown on Sheet C-001. Recycled material recovered at the
facility will be used for various construction and maintenance projects located within the limits of
the landfill and Fort Bragg with unsuitable material being disposed within the C&D landfill.

2.2.5 Equipment Requirements
The following equipment is typically kept on-site for operation of the Fort Bragg C&D Landfill.

e 1 compactor

e bulldozers

e 1 excavator

o 1 water truck
e 1 hydroseeder
e dump trucks

o |oaders

Additional equipment can be obtained from elsewhere within Fort Bragg or from equipment
rental companies if required due to heavy waste volumes or equipment breakdowns.
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2.3 Landfill Capacity

The estimated remaining gross capacity of the Fort Bragg C&D Landfill is 1,150,700 cubic yards
(cy) of which approximately 92,100 cy is within Phase IlI; 477,100 cy is within Phase Ill; and
581,500 cy is within Phase IV as of the latest topographic survey of the landfill dated September
30, 2015..

Earthwork and landfill life calculations for the remaining Phase Il capacity as well as Phases II,
Il and IV are summarized in Table 2-2, Landfill Capacity and Soil Requirements. These
calculations are based on a waste to cover ratio of 10:1; an in-place waste density of 2,339
Ib/cy; and a disposal rate of 100,000 tons per year.

Table 2-2 Landfill Capacity and Soil Requirements

Phase Area Gross Final Cover Daily & Intermediate Net Operating Lifespan
(acres) Volume (cy) Volume (cy) Cover Volume (cy) Volume (cy) (yrs)

[* 6.03 92,100 27,588 5,805 58,700 0.7

Il 6.11 477,100 35,332 39,759 402,009 4.7

v 13.71 581,500 88,572 44,364 448,564 5.3

Total 25.85 1,150,700 151,492 89,928 909,273 10.7

*Phase Il remaining volume based on site topography dated September 30, 2015.

Assumptions:

In-place waste density = 2,339 Ib/cy
Refuse intake = 100,000 TPY
Daily and intermediate cover = 9% of airspace capacity

The calculations indicate that as of September 30, 2015, Phase Il is expected to have a
remaining operational life of approximately 0.7 years (8.2 months). The estimated remaining
waste volume of the phase is approximately 58,700 cy. The estimated soil required for
operational cover for the remainder of Phase Il is approximately 5,805 cy.

Phase Ill development of the site is expected to have an operational life of approximately five
years. The estimated waste volume of the phase is approximately 402,009 cy. The estimated
soil required for operational cover is approximately 39,759 cy.

Phase IV development of the site is expected to have an operational life of approximately five
years. The estimated waste volume of the phase is approximately 448,564 cy. The estimated
soil required for operational cover is approximately 44,364 cy.

In addition to the operational cover requirements noted above, approximately 151,500 cy of soil
will be required for the construction of the remaining final cover over the C&D landfill (Phases Il,
lll, and IV). Half of this amount will be required for the construction of eighteen inches of low
permeability barrier layer with a maximum hydraulic conductivity of 1x10®° cm/sec. The
remainder of the final cover soil will consist of eighteen inches of erosion layer placed over the
barrier layer.

Operational soil consisting of clean soil obtained from various construction projects on base is
currently being stockpiled within the footprint of Phases Ill and IV. An estimated 80,000 cy of
additional operational soil (including stockpiles) will be excavated within the footprint of Phases
Il and IV to reach design subgrades. It is anticipated that the additional soil required for
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operational cover and final cover will be obtained from the Fort Bragg Borrow Source located
across from the existing landfill on Lamont Road and soil brought to the facility from various
construction projects on base. Currently, approximately 100,000 cy of clayey soils have been
stockpiled at the borrow source for use as final cover barrier layer.

2.4 Special Engineering Features

The following subsections address the Special Engineering Features requirements of the facility
report as contained in 15A NCAC 13B .0537(e)(3).

2.4.1 Leachate Management Systems
The Fort Bragg C&D Landfill design does not include a leachate collection and management
system.

2.4.2 Containment and Environmental Control Systems

Containment and environmental control systems used at the Fort Bragg C&D Landfill consist of
horizontal buffers, vertical separation of waste from groundwater and bedrock, a landfill cap
system, stormwater control, and sedimentation and erosion control.

The horizontal buffers employed at the landfill meet the requirements of 15A NCAC 13B
.0540(1) and include a minimum 200-foot buffer between the C&D landfill unit and all property
lines; a minimum 500-foot buffer between the C&D landfill unit and existing residential structures
and wells; and, a minimum 50-foot buffer between the C&D landfill unit and any stream, river,
lake, pond, or other waters of the state as defined in G.S. 143-212. These buffers allow the
natural attenuation of potential contaminants that may enter the groundwater of the site prior to
off-site impacts and allow space for remediation projects, if needed.

The vertical separation provided at the landfill satisfies 15A NCAC 13B .0540(2) which includes
a minimum post-settlement separation between the waste and seasonal high groundwater table
and bedrock with the top two feet of separation being provided by in-situ soils classified as SC,
SM, ML, CL, MH, or CH soils per the Unified Soil Classification System (USCS). A subsurface
investigation report dated March 26, 2004, demonstrated that the natural soils located beneath
the landfill expansion areas meet these classification requirements. A copy of this report is
included in Appendix |. These vertical separation requirements allow for the natural attenuation
of potential contaminants prior to entering the groundwater and prevent the direct access of
water seeping through the waste to the groundwater. NCDEQ approved design potentiometric
surface, as presented in the April 2004 Design Hydrogeologic Report for the facility, is shown on
Sheets C-012 and C-013, Cross Section, along with the proposed and existing landfill
subgrades. The cross sections show that the minimum separation requirement from
groundwater is maintained. The design Hydrogeologic Report also states that the soils at the
site extend at least 125 feet below ground surface, therefore maintaining the required
separation from bedrock.

The landfill cap that will be constructed over the landfill during closure will satisfy the
requirements of 15A NCAC 13B .0543 and will consist of eighteen inches of low permeability
barrier layer with a maximum hydraulic conductivity of 1x10° cm/sec overlain by an eighteen-
inch erosion layer. The landfill cap, as well as the required operational cover, will limit the
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guantity of rainfall infiltration into the waste and therefore limit the quantity of potentially
impacted seepage into the groundwater at the site.

Stormwater control measures employed at the site include the use of sideslope swales,
diversion berms, downpipes, and perimeter channels to safely remove stormwater from the
landfill while keeping the final cover system intact and limiting the potential for the exposure of
waste and washouts. All stormwater controls will be designed for a minimum 24-hour, 25-year
storm event in accordance with 15A NCAC 13B .0540(7). The locations of the proposed
stormwater control measures that will be installed during Phase Il closure and Phase IlI
construction are shown on Sheets C-002 and C-003, respectively.

Sedimentation and erosion controls will consist of seeding and mulching, erosion control
matting, riprap aprons, diversion berms, silt fence, a skimmer sediment basin, and an existing
retention pond designed to limit the amount of erosion occurring on-site and prevent sediment
from leaving the site. The locations of the proposed sedimentation and erosion control
measures that will be installed during Phase Il construction are shown on Sheet C-005.
Sediment and erosion controls will be installed in accordance with an Erosion and
Sedimentation Control Plan (E&SCP) for the facility approved by the NCDEQ); Division of
Energy, Mineral and Land Resources; Land Quality Section and in accordance with the
Sedimentation control Act codified in 15 NCAC 4. Construction of Phase Il will not proceed until
the E&SCP is approved by the Land Quality Section.

2.4.3 Base Liner Systems
The Fort Bragg C&D Landfill design does not include a base liner system beyond the vertical
separation soil layer required by 15A NCAC 13B .0540(2).

2.4.4 Other Devices, Components, and Structures

The Fort Bragg C&D Landfill design includes provisions for a gas venting system beneath the
low permeability barrier layer of the final cover to minimize pressures on the barrier layer in
accordance with 15A NCAC 13B .0543 (a)(2)(B). The gas venting system consists of horizontal
gas wells installed within the waste that are passively vented through the landfill cap. The
horizontal wells will be installed at a general frequency of one well per closure acre. Details for
the horizontal wells are provided on Sheet C-011.

3 Engineering Plan

The purpose of this section is to meet the requirements of 15A NCAC 13B .0539 regarding the
preparation of an engineering plan for the Fort Bragg C&D Landfill. This engineering plan is
consistent with the plan previously submitted with the March 2011 permit to construct
application but includes minor updates to reflect current operations.

3.1 Summary of Facility Design

3.1.1 Analytical Methods
Engineering calculations related to the Fort Bragg C&D Landfill design are provided in Appendix
A. These calculations include downpipe sizing, perimeter channel design, riprap apron design,
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and skimmer sediment basin design.. The calculations describe the analytical methods used for
each calculation.

All volume calculations were performed using AutoCAD Civil 3D, Version 08 software by
comparing digital three dimensional topographic surfaces.

3.1.2 Critical Conditions and Assumptions

All stormwater calculations provided in Appendix A are based on the rainfall intensity from a 25-
year storm event with a duration of five minutes. This is a more severe condition than using the
24-hour duration described in 15ANCAC 13B .0540(7). Other critical conditions and
assumptions related to the stormwater calculations can be found in Appendix A.

Phase Ill and Phase IV volume calculations are based on the Phase II, Phase lll, and Phase IV
proposed intermediate and final contours that were approved in the March 2011 construction
permit application. The remaining Phase Il volume calculation was obtained by comparing the
September 30, 2015 topographic map of the site to the permitted Phase Il final contours. The
current permit application is not requesting any changes to the previously permitted subgrades
or final grades except for the raising of the subgrades at the bottom of Phase Il by four feet to
improve drainage.

3.1.3 Technical References
The following is a list of technical references used in the analysis and design of the Fort Bragg
C&D Landfill.

e Autodesk, Inc., AutoCAD Civil 3D, Version 08 and 2011.

¢ North Carolina Sedimentation Control Commission, et al., “Erosion and Sediment
Control Planning and Design Manual”, rev. 2009.

e Naval Facilities Engineering Command (NAVFAC), “Foundations and Earth Structures,
Design Manual 7.2", 1982.

e Annapolis Engineering Software, STEDWIN, Version 2.7.

o U.S. Dept. of Transportation, “PC-STABLSM, User’s Guide”, 1989.

e U.S. Geologic Survey, “National Seismic Hazard Maps”, 2008.

¢ HDR Engineering, Inc. of the Carolinas, “LCID/C&D Landfill, Fort Bragg, North Carolina,
Design Hydrogeologic Report”, April 2004.

e J. E. Bowles, “Physical and Geotechnical Properties of Soils”, 1984.

3.1.4 Location Restrictions

Location restriction demonstrations for the Fort Bragg C&D Landfill meeting the requirements of
15A NCAC 13B .0536 were provided in the site application for the facility prepared by KCI
Technologies, Inc. dated January 1999, and approved by NCDENR in April 1999.

3.1.5 Construction Requirements
The following subsections demonstrate that the materials and construction practices used at the
Fort Bragg C&D Landfill conform to the requirements of 15A NCAC 13B .0540.
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3.1.5.1 HORIZONTAL SEPARATION REQUIREMENTS

The horizontal buffers employed at the landfill meet the requirements of 15A NCAC 13B
.0540(1) and include a minimum 200-foot buffer between the C&D landfill unit and all property
lines; a minimum 500-foot buffer between the C&D landfill unit and existing residential structures
and wells; and, a minimum 50-foot buffer between the C&D landfill unit and any stream, river,
lake, pond, or other waters of the state as defined in G.S. 143-212.

The requirement of 15A NCAC 13B .0540(1)(d) that a monitoring zone be established between
a new C&D landfill unit and any existing landfill units does not apply to the Fort Bragg facility.
NCDENR'’s approval of the April 2004 construction permit application for the site allows for the
C&D landfill to be constructed over the closed LCID landfill at the site without requiring a
monitoring zone.

3.1.5.2  VERTICAL SEPARATION REQUIREMENTS

The vertical separation requirements satisfy 15A NCAC 13B .0540(2) which includes a minimum
post-settlement separation between the waste and seasonal high groundwater table and
bedrock with the top two feet of separation being provided by in-situ soils classified as SC, SM,
ML, CL, MH, or CH soils per the Unified Soil Classification System (USCS). A subsurface
investigation report dated March 26, 2004 demonstrated that the natural soils located beneath
the landfill expansion areas meet these classification requirements. A copy of this report is
included in Appendix I. The NCDENR approved design potentiometric surface, as presented in
the April 2004 Design Hydrogeologic Report for the facility, is shown on Sheets C-012 and C-
013,, Cross Section, along with the proposed landfill subgrades. The cross section shows that
the minimum separation requirement from groundwater is maintained. The Design
Hydrogeologic Report also states that the soils at the site extend at least 125 feet below ground
surface, therefore maintaining the required separation from bedrock.

3.1.53 SURVEY CONTROL
Survey control has been established at the facility meeting the requirements of 15A NCAC 13B
.0540(3). The location of a permanent benchmark of known elevation, established by a
registered land surveyor, is shown on Sheet C-001, Overall Site Plan. The latitude and longitude
of the approximate center of the facility is also shown on the same sheet.

3.1.5.4 LOCATION COORDINATES
The drawings provided with this permit application are referenced to the North Carolina State
Plane Coordinate System (NCSP), Zone 3200, NAD 83, in accordance with 15A NCAC 13B
.0540(4).

3.1.55 LANDFILL SUBGRADE
The Phase Il C&D landfill subgrades are shown on Sheet C-003, Phase Ill Excavation Plan.
The Phase Ill subgrades are generally consistent with the subgrades presented in the March
2011 document except that the subgrades at the bottom of the cell have been raised four feet to
improve drainage. The top two feet of subgrade soil will consist of in-situ soils classified as SC,
SM, ML, CL, MH, or CH soils per the Unified Soil Classification System (USCS).

The subgrade will be inspected by a qualified geologist or engineer when excavation is
completed in order to confirm that suitable in-situ soils are included within the upper two feet.
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The NCDEQ Division of Waste Management’s hydrogeologist will be notified at least 24 hours
before subgrade inspection.

Subgrade construction and inspection will be performed in accordance with the requirements of
the CQA Plan — New Construction, provided in Appendix C.

3.1.5.6 SPECIAL ENGINEERING STRUCTURES
The only special engineering structure that will be incorporated as part of this construction
permit application is a landfill cap that will be constructed over the Phase Il area. The landfill cap
will satisfy the requirements of 15A NCAC 13B .0543 and will consist of eighteen inches of low
permeability barrier layer with a maximum hydraulic conductivity of 1x10° cm/sec overlain by
eighteen inches of erosion layer. The Phase Il cap design is identical to the design used for the
closure of Phase I.

The proposed extent of the Phase Il cap system as well as the anticipated locations of sideslope
swales, diversion berms, downpipes, perimeter channels and other features are shown on
Sheet C-002, Phase Il Final Grade Plan. Closure details are shown on Sheets C-006 through C-
011. The CQA plan for the Phase Il closure meeting the requirements of 15A NCAC 13B .0541
is provided in Appendix D.

The Fort Bragg C&D Landfill design includes provisions for a gas venting system beneath the
low permeability barrier layer of the final cover to minimize pressures on the barrier layer in
accordance with 15A NCAC 13B .0543 (a)(2)(B). The gas venting system consists of horizontal
gas wells installed within the waste that are passively vented through the landfill cap. The
horizontal wells will be installed at a general frequency of one well per closure acre. Details for
the horizontal wells are provided on Sheet C-011.

3.1.5.7 SEDIMENTATION AND EROSION CONTROL
Sedimentation and erosion controls will consist of seeding and mulching, erosion control
matting, diversion berms, riprap aprons, silt fence, and an existing retention pond designed to
limit the amount of erosion occurring on-site and prevent sediment from leaving the site. In
addition, the area designated for the expanded recycling area will have a skimmer sediment
basin designed and constructed to treat stormwater prior to offsite discharge. The locations of
the proposed sedimentation and erosion control measures that will be installed during Phase IlI
landfill construction and the recycling area expansion is shown on Sheet C-005. Details of the
controls are provided on Sheets C-006 through C-009. The calculations for the controls, which
are provided in Appendix A, show that they are designed to manage the runoff generated by the
24-hour, 25-year storm or more conservative design criteria. Sediment and erosion controls will
be installed in accordance with an E&SCP for the facility approved by the NCDEQ); Division of
Energy, Mineral and Land Resources; Land Quality Section and in accordance with the
Sedimentation Control Act codified in 15 NCAC 4.

3.1.5.8 CONSTRUCTION QUALITY ASSURANCE REPORT
CQA reports will be prepared for expansion of the landfill and final cap construction in
accordance with 15A NCAC 13B .0541 and the approved CQA plans. The CQA plans for new
cell construction and closure construction are provided in Appendices C and D, respectively.

10
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3.2 Construction Materials and Practices

A description of the construction materials and practices proposed for Phase 11l cell construction
and Phase Il cap construction is provided in Section 3.1.5, Construction Requirements.
Additional information can be found on the drawings and within the technical specifications
located in Appendix B.

3.3 Design Hydrogeologic Report

A Design Hydrogeologic Report for the Fort Bragg C&D Landfill was submitted with the April
2004 construction permit application which was subsequently approved by NDENR in
September 2004. The subgrades, final grades, waste limits, and total waste capacities
presented within this current permit application are generally consistent with those previously
approved by NCDENR, except for the raising of the bottom subgrades within Phase Il by four
feet to improve drainage, and therefore no further site geologic or hydrogeologic investigations
are required.

4 Construction Quality Assurance Plan

CQA plans for new cell construction and closure construction, prepared in accordance with15A
NCAC 13B .0541, are provided in Appendices C and D, respectively.

5 Operations Plan

An operations plan for the Fort Bragg C&D Landfill, meeting the requirements of 15A NCAC 13B
.0542, is provided in Appendix E.

6 Monitoring Plan

A monitoring plan for the Fort Bragg C&D Landfill, meeting the requirements of 15A NCAC 13B
.0544, is provided in Appendix H. The monitoring plan is generally consistent with the NCDENR
approved monitoring plan provided within the March 2011 construction permit application but
has been updated to comply with current site conditions and regulatory requirements.
Monitoring locations are shown on Sheet C-014, Monitoring Plan.

11
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Appendix A — Calculations
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Table 8.05a
Maximum Allowable Design Velocities!
for Vegetated Channels

Typical Soil Grass Lining Permissible Velocity®
Channel Slope Characteristics? for Established Grass
Application Lining (ft/sec)
0-5% Easily Erodible Bermudagrass m
Non-plastic Tall fescue 45
(Sands & Silts) Bahiagrass 4.5
Kentucky bluegrass 4.5
. . Grass-legume mixture 3.5 . ... .
Erosion Resistant Bermudagrass 6.0
Plastic Tall fescue 5.5
(Clay mixes) Bahiagrass 55
Kentucky bluegrass 5.5
Grass-legume mixture 4.5
5-10% Easily Erodible Bermudagrass 4.5
Non-plastic Tall fescue 4.0
(Sands & Silts) Bahiagrass 4.0
Kentucky bluegrass 4.0
Grass-legume mixture 3.0
Erosion Resistant Bermudagrass 5.5
Plastic Tall fescue 5.0
(Clay mixes) Bahiagrass 5.0
Kentucky bluegrass 5.0
. Grass-legume mixture 3.5
>10% Easily Erodible Bermudagrass 3.5
Non-plastic Tall fescue 2.5
(Sands & Silts) Bahiagrass 2.5
Kentucky bluegrass 2.5
Erosion Resistant Bermudagrass 4.5
Plastic Tali fescue 3.5
(Clay mixes) Bahiagrass 3.5
Kentucky bluegrass 3.5
Source: USDA-SCS Modified
NOTE: 'Permissible Velocity based on 10-year storm peak runoff
28oil erodibility based on resistance to soil movement from concentrated flowing water.
*Before grass is established, permissible velocity is determined by the type oftemporary liner used.

Selecting Channel To calculate the required size of an open channel, assume the design flow is

8,05.4

Cross-Section
Geometry

uniform and does not vary with time. Since actual flow conditions change
throughout the length of a channel, subdivide the channel into design reaches,
and design each reach to carry the appropriate capacity.

2

The three most commonly used channel cross-sections are “V”-shaped,
parabolic, and trapezoidal. Figure 8.05b gives mathematical formulas for the
area, hydraulic radius and top width of each of these shapes.

Sowvep ¢ T SCPDM
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Table 8.05d

Maximum Permissible
Velocities for Unprotected |
Soils in Existing Channels.

Sample Problem 8.05a
Design of a
Grass-lined Channel.

Maximum Permissible

i Materials Velocities (fps)
Fine Sand (noncolloidal) 2.5 3
Sand Loam (noncolloidal) E:2.5
Silt Loam (noncolloidal) 3.0
Ordinary Firm Loam 3.5
Fine Gravel 5.0
Stiff Clay (very colloldal) . 5.0
Graded, Loam to Cobbles (noncolloidal) 5.0
Graded, Silt to Cobbles (colloidal) 5.5
Alluvial Silts {(noncolloidal) 3.5
Alluvial Silts (colloidal) 5.0
Coarse Gravel (noncolleida) .~~~ 6.0
Cobbles and Shingles 5.5

Given:
Design Q,, = 16.6 ofs

Proposed channel grade = 2%

Proposed vegetation: Tall fescue

Sail: Creedmoor (easily erodible)

Permissible velocity, V, = 4.5 ft/s (Table 8.05a)

Retardance class: "B” uncut, "D" cut (Table 8.05¢).

Trapezoidal channel dimensions:

designing for low retardance condition (retardance class D)
design to meet Vp.

Find:

Channel dimensions
Solution:

Make an initial estimate of channel size

A= QM 16,6 cfs/4.5 ft/sec = 3.69 ft?

Try bottom width = 3.0 ft w/side slopes of 3:1

Z=3

A=bd + Zd?

P=b+2d,/Z2%+ 1

R=AP

An iterative solution using Figure 8.05a to relate flow depth to Manning's n

proceeds as follows: Manning's equation is used to check velocities.

*From Flg. 8.05c¢, pg. 8.05.7, Retardance Class d (VR=4.5x0.54=2.43)
d(fty A{ft) R{ft) *n Vt{fps) Q{cfs) Comments
0.8 432 0.54 0.043 3.25 14.0 V<V 0K,

Q< 10

(too small, try deeper channel)
0.9 513 0.59 0.042 3.53 18.10 V<Vp, oK,
Q>Q,,, OK
Now design for high retardance (class B):

For the ease of construction and maintenance assume and
try d = 1.5 ft and trial velocity V, = 3.0 fi/sec

d{ft) A(ft2) R(ft) V, {fps) n V(fps) Q(cfs) Comments

1.5 11.28 090 3.0 0.08 25 28 reduce V,
2.0 011 18 20 reduce V,
1.6 012 18 18
1.6 013 1.5 17 Q>Q,, OK

** These assumptions = actual V (fps.)  (chart continued on next page)

8.05.9
Souvie s [£5CEpm
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Table 8.05g

Permissible Shear Stresses
for Riprap and Temporary
Liners

Design Procedure-
Temporary Liners

Rev. 12/93

Permissible Unit Shear Stress, T,
Lining Category Lining Type {Ib/ft?)
Temporary Woven Paper Net 0.15
Jute Net 0.45
Fiberglass Roving:
Single 0.60
Double 0.85
Straw with Net 7145
Curled Wood mat 1.556
- 8ynthetic Mat 2.00

d,, Stone Size (inches)

Gravel Riprap 1 0.33
2 0.67

Rock Riprap 6 2.00
9 3.00

12 4.00

15 5.00

18 6.00

21 7.80

24 8.00

Adapted From; FHWA, HEC-15, April 1983, pgs. 17 & 37.

The following is a step-by-step procedure for designing a temporary liner for
a channel, Because temporary liners have a short period of service, the design
Q may bereduced. For liners that are needed for six months or less, the 2-year
frequency storm is recommended.

Step 1. Select a liner material suitable for site conditions and application.
Determine roughness coefficient from manufacturer’s specifications or Table
8.05e, page 8.05.10.

Step 2. Calculate the normal flow depth using Manning’s equation (Figure
8.05d). Check to see that depth is consistent with that assumed for selection of
Manning's # in Figure 8.05d, page 8.05.11. For smaller runoffs Figure 8.05d
is not as clearly defined. Recommended solutions can be determined by using
the Manning equation,

Step 3. Calculate shear stress at normal depth.

Step 4. Compare computed shear stress with the permissible shear stress for
the liner.

Step 5. If computed shear is greater than permissible shear, adjust channel
dimensions to reduce shear, or select a more resistant lining and repeat steps
1 through 4.

Design of a channel with temporary lining is illustrated in Sample Problem
8.05b, page 8.05.14.

P o 8.05.13
SourcE « F SR Dm
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Figure 8.06a Design of outlet protection protection from a round pipe flowing full, minimum tailwater condition (Tw < 0.5 diameter).
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ATTACHMENT 5

Table 8.03b
Value of Runoff Coefficient
(C) for Rational Formula

8.03.6

Land Use c Land Use
Business: Lawns:
Downtown areas 0.70-0.95  Sandy soil, flat, 2%
Neighborhood areas  0.50-0,70  Sandy soil, ave.,
o 2-7%
Residential: Sandy soil, steep,
Single-family areas  0.30-0.50 79,

Multi units, detached 0.40-0.60

Heavy solil, flat, 2%
Multi units, Attached  0.60-0.75

Heavy soil, ave.,

---8uburban - -——.—0.25-0.40——9.704
Aindustrial: f,*;a"ys"“te"“p
Light areas 0.50-0.80 °

Heavy areas 0.60-0.90  Agricultural land:

Parks, cemeteries 0.10-0.25 Bare packed soll

Smooth
Playgrounds 0.20-0.35 Rough
Cultivated rows
Railroad yard areas 0.20-0.40 Heavy soil no crop
Heavy soil with
Unimproved areas 0.10-0.30 crop
Sandy soil no crop
Streets: J— b
Asphalt 0.70J0.95/ Ciandy soil with
Concrete 0.80-0.95 Pa:ture
Brick 0.70-0.85 Heavy soil
Drives and walks 0.75-0.85 Sandy soil
Woodlands
Roofs 0.75-0.85

NOTE: The designer must use judgement to select the appropriate C
value within the range for the appropriate land use. Generally, larger
areas with permeable soils, flat slopes, and dense vegetation should
have lowest C values. Smaller areas with slowly permeable soils, steep
slopes, and sparse vegetation should be assigned highest C values.

Source: American Society of Civil Engineers

0.05-0.10
0.10-0.15
0.16-0.20
0.13-0.17
0.18-0.22
0.25-0.35

0.20-0.50

0.30£0.60}
0.20-0.50
0.20-0.40
0.10-0.25

0.15-0.45
0.06-0.26
0.05-0.25

0.10-0.25

0.05[0.25

- 0§ g 4 e
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Appendices

Raleigh, North Carolina 35.8706N. 78.7864W

ARI* 5min. 10 min. 15 min. 30 min. 60 min. 120 min. 3 hn 6 hr. 12hr. 24 hr.
(vears)

2 5.58 4.46 3.74 2.68 1.62 0.94 0.66 0.40 024 014
10 7.08 5.66 4,78 3.46 225 1.33 0.95 0.58 0.34  0.021
25 7.78 6.19 5.24 3.88 2.58 1.54 1.1 0.68 0.41 0.24
100 8.64 6.86 5.78 4.43 3.06 1.85 1.36 0.84 0.51 0.30

Fayetteville, North Carolina_35.0583N, 78.8583W

(years)
10 7.96 6.36 5.36 3.88 2.53 1.54 1.10 0.66 0.39 0.23
25 . ‘3 713 6.02 4.46 2.97 1.83 1.32 0.80 0.47 0.28

ARI*-- -5 min.- 10 min.- 15-min.—30-min.—60-min.—120-min,—.3-ht.-.. 6. hr. 122he._24hr |

100 1.44 8.29 6.99 5.35 3.69 2,29 1.69 1.03 062  0.36

Wilmington, North Carolina 34.2683N, 77,.9061W

ARI* 5min. 10min. 15min. 30 min. 60min. 120min. 3 hr. 6 hr. 12 hr. 24 hr.
(years)

2 7.39 592 4.96 342 2.15 1,28 0.91 0.56 0.33 0.19
10 9.70 7.75 6.54 4.74 3.08 1.94 1.39 0.87 0.51 0.30
25 10.98 8.76 7.40 5.48 3.65 2.38 1.73 1.08 0.64 038
100 12,92 10.27 8.65 6.63 4.56 3.18 2,37 1.49 0.89  0.53

Washington, North Carolina 35.5333N, 77.0167W

ARIP* Smin. 10 min. 15min. 30 min. 60 min. 120 min. 3 hr. 6 hr. 12hr. 24 hr.
{years)

2 6.41 5.12 4.29 2.96 1.86 1.10 0.78 047 0.27 0.16
10 8.38 6.70 5.65 4.09 2.66 1.64 1.19 0.72 0.42 0.25
25 9.48 7.55 6.38 4.73 3.1 1.99 1.46 0.88 052  0.31

100 11.16 8.87 7.47 5.72 3.94 2.58 1.93 1.18 070 0.42

Manteo Airport, North Carolina_35.9167N, 75.7000W

ARI* Emin. 10min. 15min. 30 min. 60 min. 120 min. 3 hr. 6 hr. 12hr. 24 hr.
(vears)

2 6.46 5.16 4.32 2.99 1.87 1.08 0.79 0.48 029 0.7
10 8.47 677 5,71 4.14 269 1.62 1.20 0.74 044 027
25 9.56 7.62 6.44 4.77 3.7 1.96 1.47 0.91 0.54 033

100 11.26 8.95 7.54 5.77 3.98 2.54 1.95 1.21 0.73  0.44

Cape Hatteras, North Carolina, 35.2322N, 75.6225W

ARI* 5§min. 10min. 15min. 30 min. 60min. 120 min. 3 hr 6 hr. 12hr. 24 hr,
{years)

2 7.20 5.76 4.82 3.33 2.09 1.29 0.94 0.58 0.34 020
10 9.41 7.52 6.35 4.60 2.99 1.93 1.43 0.89 053 031
25 10.66 8.49 7.18 5.31 3.54 2.33 1.75 1.08 0.65  0.38
100 12.53 9.95 8.39 6.42 4.42 3.03 2.32 1.45 0.88  0.51

Rev. 6/06 8.03.9
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Appendices

8.04

ESTIVATING ROUGHNESS COEFFICIENTS

This section describes a method for estimating the roughness coefficient » for
use in hydraulic computations associated with natural streams, floodways, and
excavated channels. The procedure applies to the estimation of # in Manning’s
formula. (dppendix 8.05).

The coefficient of roughness » quantifies retardation of flow due to roughness
of channel sides, bottom, and irregularities.

Estimation of # requires the application of subjective judgement to evaluate
five primary factors:

+ frregularity of the surfaces of the channel sides and bottom;

+ vatiations in the shape and size of the channel cross sections;
+ obstructions in the channel;

+ vegetation in the channel; and

. mean&ering of the channel.

Procedure For Th‘e% procedure tt;(l)r istimaltipgtﬁ invql\gfes seleitingta l')alsictﬁalue fo;_ ;y s_traigélt,
. . unitorm, smooth channel in the existing sotl materials, then modifying that
EStlmatmg M Galue with each of the five primary factors listed above,

In selecting modifying values, it is important that each factor be examined and
considered independently.

Step 1. Selection of basic value of #. Select a basic n value for a straight,
uniform, smooth channel in the natural materials involved. The conditions of
straight alignment, uniform cross section, and smooth side and bottom surfaces
without vegetation should be kept in mind. Thus, basic » varies only with the
material than forms the sides and bottom of the channel. Select the basic # for
natural or excavated channels from Table 8.04a. If the bottom and sides of a
channel consist of different materials, select an intermediate value.

Table 8.04a Soil Material

. Basic n
Basic Value of Roughness Ghannels in earth
Coefficient for Channel anneis in ea A0.02
Materials Channels in fine gravel 0.024
Channels cut into rock 0.025
Channels in coarse gravel 0.028

Step 2. Selection of modifying value for surface irregularity. This factor
is based on the degree of roughness or irregularity of the surfaces of channel
sides and bottom, Consider thé actual surface irregularity, first in relation
to the degree of surface smoothness obtainable with the natural materials
involved, and second in relation to the depths of flow expected. Ifthe surface
irregularity is comparable to the best surface possible for the channel materials,
assign a modifying value of zero, Trregularity induces turbulence that calls for
increased modifying values. Table 8.04b may be used as a guide to selection
of these modifying values.

8.04.1

Sonper ' ESCPDM
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Table 8.04b | Degree of Modifying
Modifying Value for | Irregularity Surface Comparable Value
Roughness Coefficient Due X )
to Surface Irregularity of Smooth The best obtainable for the materials 0.000
Channels | Minor Well-dredged channels; slightly eroded or
scoured side slope of canals or drainage
channels 0.005

Moderate  Fair to poorly dredged channels;
moderately sloughed or eroded side ,
- slopes of canals or drainage channels } 0.0103

Severe Badly sloughed bahks of natural channels;
badly eroded or sloughed sides of canals
or drainage channels; unshaped, jagged
and irregular surfaces of channels '
excavated in rock 0.020-

Source for Tables b - f: Estimating Hydraulic Roughness Coefficients

Step 3. Selection of modifying value for variations in the shape and size of
cross sections. In considering this factor, judge the approximate magnitude of
increase and decrease in successive cross sections as compared to the average.
Gradual and uniform changes do not cause significant turbulence, Turbulence
increases with the frequency and abruptness of alternation from large to small
channel sections.

Shape changes causing the greatest turbulence are those for which flow shifts
from side to side in the channel. Select modifying values based on Table
8.04c¢.

Step 4. Selection of modifying value for obstructions. This factor is based
on the presence and characteristios of obstructions such as debris deposits,
stumps, exposed roots, boulders, and fallen and lodged logs. Take care that
conditions considered in other steps not be double-counted in this step.

In judging the relative effect of obstructions, consider the degree to which
the obstructions reduce the average cross-sectional area at various depths and
the characteristics of the obstructions, Sharp-edged or angular objects induce
more turbulence than curved, smooth-surfaced objects. Also consider the

Table 8.04c Modifying
Modifying Value for | Character of Variation Value
Roughness Coefficient Due
to Variations of Channel
Cross Section |Large and small sections alternating occasionally,
or shape changes causing occasional shift of
main flow from side to side 0.005

Changes in size or shape occurring graduaily EOO\

Large and small sections alternating frequently, or
shape changes causing frequent shift of main flow
from side to side 0.010-0.015

8.04.2
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Appendices

~ Qut-of-Bank
Condition Channel
And Flood Plain Flow

Table 8.04d

Modifying Value for
Roughness Coefficient Due
to Obstructions in the
Channel

transverse-and longitudinal position and spacing of obstructions in the reach.
Select modifying values based on Table 8.04d,

Step 5. Selection of modifying value for vegetation. The retarding effect
of vegetation is due primarily to turbulence induced as the water flows around
and between limbs, stems, and foliage and secondarily to reduction in cross
section. As depth and velocity increase, the force of flowing water tends to

-bend the vegetation. Therefore, the ability of vegetation to cause turbulence is

related to its resistance to bending, Note that the amount and characteristics of
foliage vary seasonally. In judging the retarding effect of vegetation, consider
the following: height of vegetation in relation to depth of flow, its resistance to
bending, the degtee to which the cross section is occupied or blocked, and the
transverse and longitudinal distribution of densities and heights of vegetation
in the reach, Use Table 8.04¢ as a guide. o

Step 6. Computation of n_ for the reach. The first estimate of roughness
for the reach, n,, is obtained by neglecting meandering and adding the basic »
value obtained in step 1 and modifying values from steps 2 through 5.

n = n+ I modifying values

Step 7. Meander. The modifying value for meandering is not independent of
the other modifying values. It is estimated from the », obtained in step 6, and
the ratio of the meandering length to the straight length. The modifying value
for meandering may be selected from Table 8.04f.

Step 8. Computation of n for a channel reach with meandering, Add the
modifying value obtained in step 7, to #,, obtained in step 6.

The procedure for estimating roughness for an existing channel is illustrated
in Sample Problem 8.04a.

Work with natural floodways and streams often requires consideration of a
wide range of discharges. At higher stages, both channel and overbank or
flood plain flow may occur. Usually, the retardance of the flood plain differs
significantly from that of the channel, and the hydraulic computations can be
improved by subdividing the cross section and assigning different n values for
flow in the channel and the flood plain, If conditions warrant, the flood plain
may be subdivided further. Do not average channel n with flood plain #. The
n value for in-bank and out-of-bank flow in the channel may be averaged.

Relative Effect
of Obstructions Modifying Value
Negligible 0.000
Minor ' tgmoﬁo 0.015
Appreciable 020 10 0.0.30
“Severe 0.040 to 0.060

8.04.3
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Table 8.04e

Modifying Value for
Roughness Coefficient Due
to Vegetation in the Channel

8.04.4

Vegetation and Flow Conditions
Comparable to:

Low Effect
Dense growths of flexible turf grass or
weeds, such as Bermudagrass and
Kentucky bluegrass. Average depth of
flow is 2 to 3 times the height of the
vegetation :

Medium Effect
Turf grasses where the average depth
of flow is 1 to 2 times the height of
vegetation

Stemmy grasses, weeds or tree
seedlings with moderate cover where
the average depth of flow is 2 to 3 times
the height of vegetation

Brushy growths, moderately dense,
similar to willows 1 fo 2 years old,
dormant season, along side slopes of
channel with no significant vegetation
along the channel bottom, where the
hydraulic radius is greater than 2 feet

High Effect
Grasses where the average depth
of flow is about equal to the height of
vegetation

Dormant season, willow or cottonwood
trees 8 - 10 years old, intergrown with
some weeds and brush; hydraulic ra-
dius 2 to 4 fest

i-year old, intergrown with some
weeds in full foliage along side slopes;
no significant vegetation along channel
bottom; hydraulic radius 2 to 4 feet

Grasses where average depth of flow
is less than one-half the height of
vegetation

Very High Effect
Growing season, bushy willows about
1-year old, intergrown with weeds in full
follage along side slopes; dense growth
of cattails or similar rooted vegetation
along channel bottom; hydraulic radius
greater than 4 feet

Growing season, trees intergrown with
weeds and brush, all in full foliage;
hydraulic radius greater than 4 feet

Range in Modifying Value

0.005 to}d.om \

0.010 t0 0.025

0.025 to 0.050

0.050t0 0.100

ConrlE s ESCPDm
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Table 8.05a
Maximum Allowable Design Velocities!
for Vegetated Channels

e

Typical Soil Grass Lining Permissible Velocity®
Channel Slope Characteristics? for Established Grass
Application Lining (ft/sec)
0-5% Easily Erodible Bermudagrass 1 5.0 }
Non-plastic Tall fescue 4.5
(Sands & Silts) Bahiagrass 4.5
Kentucky bluegrass 4.5
. S Grass-legume mixture 3.5
Erosion Resistant Bermudagrass 6.0
Plastic Tall fescue 5.5
(Clay mixes) Bahiagrass 5.5
Kentucky bluegrass 5.5
Grass-legume mixture 4.5
5-10% Easily Erodible Bermudagrass 4.5
Non-plastic Tall fescue 4.0
(Sands & Silts) Bahiagrass 4.0
Kentucky bluegrass 4.0
Grass-legume mixture 3.0
Erosion Resistant Bermudagrass 5.5
Plastic Tall fescue 5.0
(Clay mixes) Bahiagrass 5.0
Kentucky bluegrass 5.0
. Grass-legume mixture 3.5
>10% Easily Erodible Bermudagrass 3.5
Non-plastic Tall fescue 2.5
(Sands & Silts) Bahiagrass 2.5
Kentucky bluegrass 2.5
Erosion Resistant Bermudagrass 4.5
Plastic Tall fescue 3.5
(Clay mixes) Bahiagrass 3.5
Kentucky bluegrass 3.5
Source: USDA-SCS Modified
NOTE: 'Permissible Velocity based on 10-year storm peak runoff
*Soil erodibility based on resistance to soil movement from concentrated flowing water.
*Before grass is established, permissible velocity is determined by the type oftemporary linerused.

i To calculate the required size of an open channel, assume the design flow is
elecling anne if d d t ith time, Si 111 diti h

; uniform and does not vary with time, Since actual flow conditions change

Cross-Section throughout the length of a channel, subdivide the channel into design reaches,

Geometry and design each reach to carry the appropriate capacity.

)

The three most commonly used channel cross-sections are “-shaped,
parabolic, and trapezoidal. Figure 8.05b gives mathematical formulas for the .
area, hydraulic radius and top width of each of these shapes. (

8.05.4
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ATTACHmEAT

Table 8.03b | Land Use c Land Use c
Value of Runoff Coefficient
(C) for Rational Formula

Business: Lawns:
Downtown areas - 0.70-0,95  Sandy soil, flat, 2%  0.05-0.10
Neighborhood areas  0.50-0.70 Sandy soil, ave., -0.10-0.15

o 2-7% 0.15-0.20
Residential: Sandy soil, steep,  0.13-0.17
Single-family areas  0.30-0.50 79 0.18-0.22

Multi units, detached  0.40-0.60  Heavy soil, flat, 2%  0.25-0:35
Mulﬁ units, Attached 0.60"0.75 Heavy so"’ ave.,

Suburban - - - 0.25-0,40-— 9704 o
ndustrial: ;‘;a"y“"smep 0,300,860 |-
Light areas 0.50-0.80 ’ 0.20-0.50
Heavy areas 0.60-0.90  Agricultural land:
Parks, cemeteries 0.10-0.25 Bg:: O%?ﬁkec* sol 828:328
Playgrounds 0.20-0.35  Rough 0.20-0.40
Cultivated rows 0.10-0.25
Railroad yard areas 0.20-0.40 Heavy soll no crop
Heavy soil with 0.15-0.45
Unimproved areas 0.10-0.30  ¢rop 0.05-0.25
Streets: Sandy soil no crop  0.05-0.25

Sandy soil with

Asphalt 0.70-0.95
Concrete 0.80-0.95 g?s%ure 0-10'925
. Brick 0.70-0.85 Heavy soil Eyoﬂl_ﬁwga
Drives and walks 0.75-0.85 Sandy soil 0.05-0.25
Woodlands 0.05-0.25

Roofs 0.75-0.85

NOTE: The designer must use judgement to select the appropriate C
value within the range for the appropriate land use. Generally, [arger
areas with permeable soils, flat slopes, and dense vegetation should
have lowest C values. Smaller areas with slowly permeable soils, steep
slopes, and sparse vegetation should be assigned highest C values.

Source: American Society of Civil Engineers

8.03.6 Rev. 6/06
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Raleigh, North Carolina_35.8706N, 78.7864W
AR §min. 10 min. 15 min. 30 min. 60 min. 120 min. 3 hr. 6 hr. 12hr. 24 hr.
(years)
2 5.58 4.48 3.74 2.58 1.62 0.94 0.66 0.40 0.24 0.14
10 7.08 5.68 478 3.48 2.25 1.33 0.95 0.58 0.34 0.021
25 7.78 6.19 524 3.88 2.58 1.54 1.11 0.68 0.41 0.24
100 8.64 6.86 5.78 4.43 3.05 1.85 1.36 0.84 0.51 0.30
Fayetteville, North Carolina_35.0583N, 78.8583W
ARI*- . 5min, - 10 min. - 15-min.—30-min.—60-min.—-120-min.-—-3-hr.— . .6 hr. .12 hr... 24 hr. |
(years)
g A 4B 4 QG DG AT O QT (26
10 7.98 6.36 5.36 3.88 2.53 1.54 1.10 0.66 0.39 0.23
25 [go4] 743 602 446 297 183 132 080 047 028
100 1044 829 699 535 369 229 169 103 062 036
Wilmington, North Carolina_34.2683N, 77,.9061W
ARI* 5min. 10 min. 15min. 30min. 60min. 120min. 3 hr. 6 hr. 12hr. 24 hr.
(years)
2 7.39 5.92 4.96 342 2.15 1.28 0.91 0.56 0.33 0.19
10 9,70 7.76 6.54 4,74 3.08 1.94 1.39 0.87 0.51 0.30
25 10.98 8.75 740 548 3.65 2.38 1.73 1.08 0.64 0.38
100 12.92 10.27 8.65 6.63 4.56 3.18 2,37 1.49 0.89 0.53
Washington, North Carolina 35.5333N, 77.0167W.
ARI* 5min. 10 min. 15min. 30 min. 60 min. 120 min. 3 hr. 6 hr. 12hr. 24 hr.
(years)
2 6.41 512 429 2.96 1.86 1.10 0.78 047 0.27 0.16
10 8.38 6.70 5.65 4.09 2.66 1.64 1.19 0.72 0.42 0.25
25 .48 7.55 6.38 473 3.15 1.99 1.46 0.88 0.52 0.31
100 11.18 8.87 7.47 5.72 3.94 2.58 1.93 1.18 0.70 0.42
Manteo Airport, North Carolina_35.9167N, 75.7000W
AR 5min. 10min. 15 min. 30 min. 60 min. 120 min. 3 hn 6 hr. 12hr, 24 hr.
(vears)
2 6.46 5.18 4,32 2.99 1.87 1.08 0.79 048 0.29 0.17
10 8.47 6.77 5.71 4,14 2.69 1.62 1.20 0.74 0.44 0.27
25 9.56 7.62 6.44 477 3.17 1.96 1.47 0.91 0.54 0.33
100 11.26 8.95 7.54 5.77 3.98 2.54 1.95 1.21 0.73 0.44
Cape Hatteras, North Carolina, 35.2322N, 75.6225W
ARF 5min. 10 min. 15min. 30 min. 60 min. 120 min. 3 hr 6 hr. 12hr. 24 hr,
(years)
2 7.20 5,76 4.82 3.33 2.09 1.29 0.94 0.58 0.34 0.20
10 9.41 7.52 6.35 4,60 2.99 1.93 1.43 0.89 0.53 0.31
25 10.66 8.49 7.18 5.31 3.54 2.33 1.75 1.09 0.65 0.38
100 12.53 9.95 8.39 6.42 4.42 3.03 2.32 145 0.88 0.51
Rev. 6/06 8.03.9
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198 Chapter6  Engineering Properties of Municipal Solid Waste
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The strength of municipal solid waste appears to increase with increasing
stress (confining pressure), in much the same way as a soil. On the other hand,
organic and “fiber” content immediately after placement make it behave mor
fibrous peat than a mineral soil (Landva and La Rochelle, 1983). The fiber col
municipal solid waste will remain relatively constant, but the putresible organ
tent will decrease with time. Therefore, some changes in geotechnical properti
be expected. Also, municipal solid waste can be extremely heterogeneous, s I
sample taken at one location may not be indicative of the “average” pr e the strength propi
(Howland and Landva, 1992). ' tant (Fassett et al

The date of waste placement may also be a factor as well. Consider, for e erials properly, as we
the increased use of plastics for packaging in the 1960’s, Landva and Clark (19
that the friction angle between plastic bags is approximately 9 degrees (Fig
While plastics in the waste stream do not appear to reduce the average bulk ESSIBILITY OF MU
of municipal solid waste to 9 degrees, Landva and Clark (1990) measured
angle of 24 degrees for a shredded refuse with a high plastic content (Figure

Municipal solid waste placed in the 1990s again may behave differen|
municipal solid waste of previous eras. Permitted landfill air space has become’
ingly valuable and, therefore increased compactive effort is seen as a wa
more waste into the same space. Also, stricter enforcement of daily soil cove volume (Fassett
ments will tend to increase the average density of the landfill mass. It is arized as follows:
whether the effect of increased density of the layered waste and daily cover o The majority of th
will be offset by a corresponding increase in strength. Increased recyclin
have an uncertain effect on waste composition and strength. Conversely,
alternative daily cover materials (ADCMs), in place of the customary 6 incl
mm) of soil, would greatly decrease the overall unit weight. Pohland an
(1993) present the following categories of ADCMs, all of which have th
decreasing the overall unit weight of MSW: ' ty of the waste and

compressibility of ;
ly work focussed on-
As the practice of
the focus shifted t

(i) Polymer foams, aff -
(ii) Slurry sprays (paper or woodchip based), A . | atfect physico-che
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SOIL STRUCTURE AND CLAY MINERALS 147

able 5-1 Typical values of e, e,,, unit weight and angle of internal friction
sed in Chap. 13) for several soils

-rangement of the particles, ot

may act on them. Soil structure Loose Dense
i;dp:‘?)tliz;tso\?l(lilliiﬁ ?)grzrcllts::eing Dry unit weight e, t o1 Dry unit weight ¢+ ot
nt, such as loads, water, tem- 16.0-18.0 0.62-044 32-36*  18.0-200 0.44-0.30  35-50°
oarse sand 150175 0.73-050 32-38  17.5-19.6 0.50-0.33  35-48
1id-19608) term to describe the _layey sand 14.0-16.5 0.86-0.58 28 16.5-18.5 0.58-040 35-40
ic arrangement of the mineral ilty sand 12.6-15.5 105-0.68 28 15.5-17.5 0.68-049 32-38
[1c arrang , ' inc sand 14.0-18.5 086-040 2793  15.5-180 0.68-0.44 33-39
L or electron microscopes. The andy gravel  15.0-18.0 073-044 3038 180-220 044-0.18  36-45
nd pore size distributions. ravelly sand  15.0-18.0 0.73-044 3038  120-22.5 044-0.16  36-50

ilt 14.0-15.5 0.86-0.68 20-30 15.5-17.5 0.68-049 25-32

+ Depends on G, generally ranging from 2.65-2.72.
1 Use higher values for angular particles.

particles is cohesion (symbol c).
ient in cohesionless soils is fric-

where ¢ is termed the angle of internal fiiction of the soil. A lower limiting value
1al meaning in that the friction

or a dry sand, gravel, or sand-gravel mixture may be estimated as the angle
ormed from carefully pouring a quantity into a pile and measuring the angle of
he resulting slope. The pile of soil is in about a minimum dense state €max and for
sand will have an angle of repose (angle of internal friction) of about 30° (sec
Table 5-1).

In soil, either (or both) ¢ and ¢ may be greater than zero, or zero—but not
ess than zero. If the soil state is such that both are zero, a very dangerous
ondition exists. These states will be considered in more detail in Chap. 13,

Since resistance to particle displacement, or shear strength, is also dependent
on how well the particles are packed (density), particle interlocking (shape),
degree of confinement, degree of saturation, and other factors, both cohesion and
friction are statistical accumulations of these apparent effects for the instant soil
state and under the conditions of measurement or test procedure. They are also
subject to interpretation by the engineer. In any case they are widely used par-

ameters which are state-dependent and not unique.

oils) exhibit both cohesion and

efer to Fig. 5-1) is taken as

I

5-4 GRANULAR SOIL STRUCTURE

d The arrangement of the individual soil particles in a granular soil may be termed
packing. Packing of étains of soil, or any other particulate medium, is strongly
influenced by both particle size distribution and particle shape.

Figure 5-2a illustrates ideal packing of spheres in a volume which is one
sphere thick. In Fig, 5-2b the same number of spheres have been rearranged into

a more dense configuration termed rhombic packing. According to theoretical

¢ and normal pressure. Note use of
il shear strength.
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ATTACHMENT I3

Table 8.03h | Land Use c Land Use c
Value of Runoff Coefficient
(C) for Ratlonal Formula

Business: Lawns:
Downtown areas 0.70-0.95  Sandy soll, flat, 2% 0.05-0.10
Neighborhood areas 0.60-0,70  Sandy soll, ave., 0.10-0.15

2-7% 0.15-0.20
Resldential: Sandy soil, steep,  0.13-0.17
Single-famlly areas  0.30-0.60 79, 0.18-0.22

Multl units, detached  0.40-0.60  Heavy soll, flat, 2%  0.25-0.35
Multl units, Attached  0.60-0.76  Heavy soll, ave.,

e e Suburban-- ——————0,25-0.40- -7 %
waasmmsissssssnivis PEUBIIIANG s o _;{;avys?ll,sfeep. .0.30-0.80- |-
Light areas 0.50-0.80 * 0.20-0.50
Heavy areas 0.60-0.90  Agricultural land: _
Parks, cemeteries 0.10-0.26 Bgmopz?ﬁked ol ggg
Playgrounds 0.20-0.356  Rough - 0.20-0.40

Cultivated rows 0.10-0.25

Railroad yard areas 0.20-0.40 Heavy soll no crop
Heavy soil with 0.15-0,45
Unimproved areas 0.10-0.30  ¢rop 0.06-0.25

Streets: Sandy soll no crop  0.05-0.25

Sandy soll with
Asphalt g,-f@
Concrete 0.80-0.95 gr:s?ture 0.10-0.25 |
Brck 0.70-085 " ieavy soll
Drives and walks 0.75-0.85 Sandy soll 0.06-0.26,
Woodlands 0.05[0.25
Roofs 0.75-0.85

NOTE: The designer must use judgement to select the appropriate C
value within the range for the appropriate land use. Generally, larger
areas with permeable soils, flat slopes, and dense vegetation should
have lowest C valuas. Smaller areas with slowly permeable soils, steep
slopes, and sparse vegetatlon should be assigned highest C values,

Source: American Saciety of Civil Engineers

8.03.6 Rev. 6/06

Source s FSLRPDM



ATIACBMENT C.
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Appendices
elgh Caro 864W
ARFF  S5min. 10min. 15min. 30 min. 60min. 120 min. 3 hr. 6 hr. 12hr. 24 hr.
(years)
2 5.58 4.46 3.74 2.58 1.62 0.94 0.66 0.40 024 0.14
10 7.08 5.66 4,78 3.46 2,26 1.33 0.95 0.58 0.34 0.021
25 7.78 6.19 5.24 3.88 2.58 1.54 1.1 0.68 041 024
100 8.64 6.86 5.78 443 3.06 1.85 1.36 0.84 051 0.30
Fayetteville Cc 35.05 78,858
—-ARIE - --& min. 10 min. - 16-min.--30-min.-60-min.—120-min.--.3-ht..... 6.hr.. .12 hr..._24.hr. | ...
{years)
2T 488409 2.8 7T L 0 0T 044 - 0,26 - 04
10 7.96 6.36 5.36 3.88 2.63 1.54 1.10 0.66 0.39 0.23
25 743  8.02 446 297 1.83 132 080 047 0.28
100 10.44 8.29 6.99 5.36 3.69 2,29 1.69 1.03 0.62 0.36
w gton, North Caroll 3 061W
AR  5min. 10min. 16min. 30min. 60min. 120min. 3hr  6hr  12hr 24hr
(years)
2 7.39 5.92 4.96 342 2.16 1.28 0.91 0.56 0.33 0.19
10 9.70 7.76 6.54 4.74 3.08 1.94 1.39 0.87 0.51 0.30
25 10.98 8.76 740 548 3.65 2,38 1.73 1.08 0.64 0.38
100 12.92  10.27 8.65 6.63 4.56 3.18 2,37 1.49 0.89 0.53
ashington, North Caroli 5 7.0167W
AR*  Smin. 10min. 15min. 30min. 60min. 120min. 3hr.  6hr.  12hr. 24 hn
(years)
2 6.41 5.12 4,29 2.96 1.86 1.10 0.78 047 0.27 0.16
10 8.38 6.70 5.65 4.09 2.68 1.64 1.19 0.72 042 0.25
25 9.48 7.66 6.38 4,73 3.16 1.99 1.46 0.8 0.52  0.31
100 11.18 8.87 747 5.72 3.94 2.68 1.93 1.18 0.70 0.42
Manteo Airport, North Carolina 35.9167N, 75,7000W
ARF  5min. 10min. 15min. 30min. 60min. 120min. 3hr. 6hr.  12hr 24 hr.
(years)
2 6.46 5.18 4.32 2.99 1.87 1.08 0.79 0.48 0.29 0.17
10 8.47  6.77 5.71 4.14 269 1.62 1.20 0.74 044 027
25 9.56 7.62 6.44 477 3.17 1.96 147 0.91 0.54 0.33
100 11.26 8.95 7.54 6.77 3.98 2.54 1.95 1.21 0.73  0.44
|C Carol 35,232 5
ARl Smin. 10 min. 15min. 30 min. 60 min. 120min. 3 hr. 6 hr. 12hr. 24 hr.
(years)
2 7.20 5.75 4.82 3.33 2,09 1.29 0.94 0.58 0.34 0.20
10 9.41 7.52 8.35 4.60 2.99 1.93 1.43 0.89 053 031
25 10.66 8.49 7.18 531 3.54 233 1.76 1.09 0.65 0.38
100 12,63 9.95 8.39 6.42 4.42 3.03 2.32 1.45 0.88 0.51
Rev. 6/06 8,039



ATTACHMENT D

Appendices

8.04
ESTIMATING ROUGHNESS COEFFICIENTS

This section describes a method for estimating the roughness coefficient » for
use in hydraulic computations associated with natural streams, floodways, and
excavated channels, The procedure applies to the estimation of # in Manning’s
formula (4ppendix 8.05).

The coefficient of roughness » quantifies retardation of flow due to roughness
of channel sides, bottom, and irregularities.

Estimation of » requires the application of subjective judgement to evaluate
five primery factors:

+ irregularity of the surfaces of the channel sides and bottom;

+ vatlations in the shape and size of the channel cross sections;
+ obstructions in the channel;

+ vegetation in the channel; and

. meanlierlng of the channel.

e procedure for estimating » involves selecting a basic value for a straight,
rocedure For Th dure fi imati invol lecti basic value fi igh

T uniform, smooth channel in the existing soil materials, then modifying that
EStlmatmg N Value with each of the five primary factors listed above,

In selecting modifying values, it is important that each factor be examined and
considered independently.

Step 1. Selection of basic value of n. Select a basic n value for a straight,
uniform, smooth channel in the natural materials involved. The conditions of
straight alignment, uniform cross section, and smooth side and bottom surfaces
withaut vegetation should be kept in mind, Thus, basic » varies only with the
material than forms the sides and bottom of the channel, Selectthe basic # for
natural or excavated channels from Table 8.04a, If the bottom and sides of a
channel consist of different materials, select an intermedlate value.

Basleals f;a?.lgh%g:: Soll Materlal : Basic n
asic Value of Ro -
Coefficient for Channel Channels in earth
Materlals Channels In fine gravel 0.024
Channels cut Into rock 0.025
Channels In coarse gravel 0.028

Step 2. Selection of modifying value for surface irregularlty. This factor
is based on the degtee of roughness or irregularity of the surfaces of channel
sides and bottom, Consider thé actual surface irregularity, first in relation
to the degree of surface smoothness obtainable with the natural materials
involved, and second in relation to the depths of flow expected. Ifthe surface
irregularity is comparablo to the best surface possible for the channel materials,
assign a modifying value of zero. Itregularity induces turbulence that calls for
inoreased modifying values. Table 8.04b may be used as a guide to selection
of these modifying vatues.

8.04.1

SounctE ' ESCPDM



ATTAIMENT E

Table 8.04b | Degree of Modifying
Modifylng Value for | irregularity Surface Comparable Value
Roughn Coefficient Du
tg Suer?ascecl’rregtlllarity o‘; Smooth The best obtainable for the materials 0.000
Channels | Minor Well-dredged channels; slightly eroded or
scoured slde slope of canals or drainage
channels 0.005

Moderate Falr to poorly dredged channels;

moderately sloughed or eroded side
- slopes of canals or drainage channels 1 0.010,

Severe Badly sloughed bahks of natural channels;
badly eroded or sloughed sides of canals
or drainage channels; unshaped, jagged
and irregular surfaces of channels '
excavated in rock 0.020-

Source for Tables b - f: Estimating Hydraulic Roughness Coefficlents

Step 3. Selection of modifying value for vaviations in the shape and size of
cross sectlons. In considering this factor, judge the approximate magnitude of
increase and decreage In successive cross sections as compared to the average.
Gtadual and uniform changes do not cause significant turbulence, Turbulence
increases with the frequency and abruptness of alternation from large to small
channel sections,

Shape changes causing the greatest turbulence are those for which flow shifts
from side fo side in the channel, Select modifying values based on Table
8.04c¢.

Step 4. Selection of modifying value for obstructions. This factor is based
on the presence and characteristics of obstructions such as debris deposits,
stumps, exposed roots, boulders, and fallen and lodged logs. Take care that
conditions considered in other steps niot be double-counted in this step,

In judging the relative effect of obstructions, consider the degree to which
the obstructions reduce the average cross-sectional area at various depths and
the characteristics of the obstructions, Sharp-edged or angular objects induce
more tutbulence than curved, smooth-surfaced objects. Also consider the

Table 8.04¢ Modifying
Modifying Value for | Character of Varlation Value

Roughness Coefficient Due .
to Variations of Channel Changes In size or shape occurring gradually ___Q.OUD

Cross Section |Large and small sections alternating occasionally,
or shape changes causing occasional shift of
maln flow from side to slde 0.005

Large and small sections alternating frequently, or
shape changes causing frequent shift of main flow
from side fo side 0.010-0.015

8.04,2 ,
SOuRcE « Escpom



ATTHYMENT F

Appendices

~ Out-of-Bank
Condition Channel
And Flood Plain Flow

Table 8.04d

Modifylng Value for
Roughness Coefficient Due
to Ohstructions in the
Channel

transverse and longitudinal position and spacing of obstructions in the reach.
Select modifying values based on Table 8.04d,

Step 5. Selectlon of modifying value for vegetation. The retarding effect
of vegetation is due primarily to turbulence induced as the water flows around
and between limbs, stems, and foliage and secondarily to recuction in cross
section. As depth and velocity increase, the force of flowing water tends to
bend the vegetation. Therefore, the ability of vegetation to cause turbulence is
related to its resistance to bending. Note that the amount and characteristics of
foliage vary seasonally, In judging the retarding effect of vegetation, consider
the following: height of vegetation in relation to depth of flow, its resistance to
bending, the degtee to which the cross section is occupied or blocked, and the
transverse and longitudinal distribution of densities and heights of vegetation
in the reach, Use Tablé 8.04& as a guide, '

Step 6. Computation of n, for the reach, The first estimate of roughness
for the reach, n,, is obtained by neglecting meandering and adding the basic n
value obtained in step 1 and modifying values from steps 2 through 5.

n, = n + ¥ madifying values

Step 7. Meander, The modifying value for meandering is not independent of
the other modifying values. It is estimated from the », obtained in step 6, and
the ratio of the meandering length to the straight length. The modifying value
for meandering may be selected from Table 8.041.

Step 8. Computation of n for a channel reach with meanderlng, Add the
modifying value obtained in step 7, to n,, obtained in step 6.

The procedure for estimating roughness for an existing channel is illustrated
in Sample Problem 8.04a,

Work with natural floodways and streams often requires consideration of a
wide range of discharges. At higher stages, both channel and overbank or
flood plain flow may oceur. Usually, the retardance of the flood plain differs
significantly from that of the channel, and the hydraulic computations can be
improved by subdividing the-cross section and assigning different » values for
flow in the channe! and the flood plain, If conditions warrant, the flood plain
may be subdivided further. Do not average channel # with flood plain 1. The
n value for In-bank and out-of-bank flow in the channel may be averaged.

Relative Effect

of Obstructions Modlfying Valus
Negligible 0.000
Minor ' [%j&_@o 0.015
Appreciable .020 t0 0.0.20
Severe 0.040 to 0.060

8.04.3
SomRrLE ! ESCPDM
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Table 8.04e

Modifying Value for
Roughness Goefficient Due
to Vegetation in the Channel

8.04.4

Vegetation and Flow Conditions
Comparable to:

Low Effect
Dense growths of flexible turf grass or
weeds, such as Bermudagrass and
Kentucky bluegrass. Average depth of
flow is 2 to 3 times the helght of the
vegetation :

Medlum Effect
Turf grasses where the average depth
of flow Is 1 to 2 times the height of
vegetation

Stemmy grasses, weeds or tree
seedlings with moderate cover where
the average depth of flowis 2 to 3 times
the height of vegetatlon

Brushy growths, moderately dense,
slmilar to willows 1 to 2 years old,
dormant season, along slde slopes of
channel with no significant vegetation
along the channel bottom, where the
hydrauile radius Is greater than 2 feet

High Effect
Grasses where the average depth
of flow Is about equal to the helght of
vegetation

Dormant season, willow or cottonwood
trees 8 - 10 years old, Intergrown with
some weeds and brush; hydraulic ra-
dlus 2 to 4 feet

{-year old, Intergrown with some
weeds in full foliage along side slopes;
no significant vegetation along channel
bottom; hydraulle radius 2 to 4 feet

Grasses where average depth of flow
is less than one-half the height of
vegetation

Very High Effect
Growing season, bushy willows about
1-year old, intergrown with weeds In full
follage along slde slopes; dense growth
of cattalls or similar rooted vegetation
along channel bottom; hydraullc radius
greater than 4 feet

Growling season, trees intergrown with
weeds and brush, all In full follage;
hydraullc radius greater than 4 feet

Range in Modifying Value

0.005 t9[0.010)

0.010 to 0.026

0.0256 to 0.050

0.060 to 0.100

SOuRCET ESCPDM



ATTBCAMENT B

Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Tuesday, November 10, 2015
Project Units: U.S. Customary Units
Notes:

Channel Analysis: Ph lll Perimeter Channel Analysis
Notes:

Input Parameters
Channel Type: Trapezoidal
Side Slope 1 (Z1): 3.0000 (ft/ft)
Side Slope 2 (Z2): 3.0000 (ft/ft)
Channel Width: 3.0000 (ft)
Longitudinal Slope: 0.0050 (ft/ft)
Manning's n: 0.0500
Flow: 56.3600 (cfs)

Result Parameters
Depth: 2.2901 (ft)
Area of Flow: 22.6039 (ft"2)
Wetted Perimeter: 17.4838 (ft)
Average Velocity: 2.4934 (ft/s)
Top Width: 16.7406 (it)
Froude Number: 0.3781
Critical Depth: 1.4331 (ft)
Critical Velocity: 5.3881 (ft/s)
Critical Slope: 0.0398 (ft/ft)
Critical Top Width: 11.5983 (ft)
Calculated Max Shear Stress: 0.7145 (Ib/ft*2)
Calculated Avg Shear Stress: 0.4034 (Ib/ft"2)
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Table 8.05a
Maximum Allowable Design Velocities!
for Vegetated Channels

Typlcal Soil Grass Lining Permissible Velocity®
Channel Slopse Characteristics? for Established Grass
Application Lining (ft/sec)
0-5% Easily Eradible Bermudagrass 5.0 ]
Non-plastic Tall fescue 4.6
(Sands & Siits) Bahlagrass 4.5
Kentucky bluegrass 4.5
i Grass-legume mixture 3.5
Eroslon Reslstant Bermudagrass 6.0
Plastic Tall fescue 5.5
(Clay mixes) Bahlagrass 5.5
Kentucky bluegrass 5.6
Grass-legume mixture 4.5
5-10% Easily Erodibie Bermudagrass 4.5
Non-plastic Tall fescue 4.0
(Sands & Siits) Bahlagrass 4.0
Kentucky bluegrass 4.0
Grass-legume mixture 3.0
Erosion Resistant Bermudagrass 5.5
Plastic Tall fescue 5.0 (
(Clay mixes) Bahiagrass 5.0
Kentucky biuegrass 5.0
_ Grass-legume mixture 3.5
>10% Easlly Erodible Bermudagrass 3.5
Non-plastic Tall fescue 2.5
(Sands & Silts) Bahlagrass 2.5
Kentucky bluegrass 2.5
Eroslon Reslstant Bermudagrass 4.5
Plastic Tall fescue 3.5
(Clay mixes) Bahlagrass 3.5
Kentucky bluegrass 3.5
Source: USDA-SCS Modifled
NOTE: 'Permissible Velocity based on 10-year storm peak runoff
2Soll erodibllity based on resistance to soll movement from concentrated flowing water.
*Befaregrassis established, permissible velocity is determined by thetype oftemporary linerused.

Selecﬁng Channel To calculate the required size of an open channel, assume the design flow is

Cross-Section
Geometry

8.05.4

uniform and does not vary with timie, Since actual flow conditions change
throughout the length of a channel, subdivide the channel into design reaches,
and design each reach fo carry the appropriate capacity, |

The three most commonly used channel cross-sections are “V"-shaped,
parabolic, and trapezoidal. Figure-8,05b gives mathematical formulas for the
area, hydraulic radius and top width of each of these shapes. (

Souprcr ! ESCPDM
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ATTACAM Epry A

Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Tuesday, November 10, 2015
Project Units: U.S. Customary Units
Notes:

Channel Analysis: Temporary Downpipe Analysis
Notes:

Input Parameters
Channel Type: Circular
Pipe Diameter: 2.0000 (ft)
Longitudinal Slope: 0.1400 (ft/ft)
Manning's n: 0.0120
Depth: 2.0000 (ft)

Result Parameters
Flow: 91.6990 (cfs)
Area of Flow: 3.1416 (ft"2)
Wetted Perimeter: 6.2832 (ft)
Average Velocity: 29.1887 (ft/s)
Top Width: 0.0000 (ft)
Froude Number: 0.0000
Critical Depth: 1.9982 (ft)
Critical Velocity: 29.1900 (ft/s)
Critical Slope: 0.1365 (ft/ft)
Critical Top Width: 0.1189 (ft)
Calculated Max Shear Stress: 17.4720 (Ib/ft"2)
Calculated Avg Shear Stress: 4.3680 (Ib/ft"2)
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Tuesday, November 10, 2015
Project Units: U.S. Customary Units
Notes:

Channel Analysis: LCID Sideslope Swale (£xs}y 3)
Notes:

Input Parameters
Channel Type: Triangular
Side Slope 1 (Z1): 5.0000 (ft/ft)
Side Slope 2 (Z2): 5.0000 (ft/ft)
Longitudinal Slope: 0.0167 (ft/ft)
Manning's n: 0.0500
Depth: 1.0000 (ft)

Result Parameters
Flow: 11.9402 (cfs)
Area of Flow: 5.0000 (ft"2)
Wetted Perimeter: 10.1980 (ft) -
Average Velocity: 2.3880 (ft/s)
Top Width: 10.0000 (ft)
Froude Number:; 0.5952
Critical Depth: 0.8126 (ft)
Critical Velocity: 3.6169 (ft/s)
Critical Slope: 0.0505 (ft/ft)
Critical Top Width: 8.1255 (ft)
Calculated Max Shear Stress: 1.0421 (Ib/ft*2)
Calculated Avg Shear Stress: 0.5109 (Ib/ft"2)



ATTACHMELT £,

Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Tuesday, November 10, 2015
Project Units: U.S. Customary Units
Notes: -

Channel Analysis: LCID Sideslope Swale Modified
Notes:

Input Parameters
Channel Type: Triangular
Side Slope 1 (Z1): 5.0000 (ft/ft)
Side Slope 2 (Z2): 2.5000 (ft/ft)
Longitudinal Slope: 0.0167 (ft/ft)
Manning's n: 0.0500
Depth: 2.0000 (ft)

Result Parameters
Flow: 56.1636 (cfs)
Area of Flow: 15.0000 (ft*2)
Wetted Perimeter: 15.5832 (ft)
Average Velocity: 3.7442 (ft/s)
Top Width: 15.0000 (it)
Froude Number: 0.6598
Critical Depth: 1.7339 (ft)
Critical Velocity: 4.9814 (ft/s)
Critical Slope: 0.0358 (it/ft)
Critical Top Width: 14.6301 (ft)
Calculated Max Shear Stress: 2.0842 (Ib/ft"2)
Calculated Avg Shear Stress: 1.0031 (Ib/ft*2)
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NOAA Atlas 14, Volume 2, Version 3
Location name: Spring Lake, North Carolina, US*
Latitude: 35.1778°, Longitude: -79.0239°

Elevation: 198 ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials
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ATTACHMENT 13

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in
Duration Average recurrence interval (years)

1 2 5 10 25 50 100 200
5-min 5.22 6.16 7.16 —791 ||| 878 9.40 9.97 105 |
(4.69-5.84) || (5.53-6.90) || (6.44-8.03) || (7.10-B.83) || (7.85-9.80) || (8.40-10.5) || (8.86-11.1) || (9.29-11.7) || (@.
10-min 4.16 4.92 5.74 6.32 7.00 7.48 7.93 832 |
(3.74-4.67) || (4.43-551) || (5.17-6.43) || (5.68-7.07) || (6.26-7.81) || (6.68-8.33) || (7.04-8.81) || (7.36-9.25) || (7.
15-min 3.47 412 4.84 5.33 5.91 6.32 6.68 700 |
(3.12-3.89) || (3.71-4.62) || (4.36-5.42) || (4.79-5.96) || (5.29-6.60) || (5.64-7.04) || (5.93-7.43) || (6.19-7.78) || (6.

30-min 2.38 2.85 3.44 3.86 4.38 4.76 5.12 5.45
(2.14-2.67) || (2.56-3.19) || (3.09-3.85) || (3.47-4.32) || (3.92-4.89) || (4.25-5.30) || (4.54-5.69) || (4.82-6.05) || (5.

60-min 1.48 1.79 2.20 2.52 2.92 3.22 3.52 3.82
(1.33-1.66) || (1.61-2.00) || (1.98-2.47) || (2.26-2.81) || (2.61-3.26) || (2.88-3.59) || (3.13-3.92) || (3.38-4.25) || (3.
o-hr 0.868 1.05 1.32 1.52 1.78 1.99 2.20 241 |
(0.774-0.984)([ (0.940-1.19) || (1.17-1.49) || (1.35-1.71) || (1.58-2.01) || (1.75-2.24) || (1.93-248) || (2.10-2.71) || (2.
3-hr 0.615 0.743 0.934 1.09 1.29 1.46 1.62 180 |
(0.549-0.697)[[(0.665-0.842)|| (0.835-1.06) || (0.967-1.23) || (1.14-1.45) || (1.28-1.64) || (1.42-1.83) || (1.56-2.03) || (1.

6-hr 0.367 0.445 0.559 0.651 0.776 0.878 0.984 1.10
(0.333-0.409)[|(0.403-0.494)||(0.506-0.620){|(0.587-0.721)]|(0.695-0.859)||(0.781-0.971)|| (0.867-1.09) || (0.956-1.20) || (1.

12-hr 0.216 0.261 0.330 0.386 0.464 0.528 0.595 0.666
(0.195-0.239)||(0.237-0.289)||(0.299-0.366)}|(0.348-0.427){|(0.414-0.511)]|(0.468-0.581)|[(0.523-0.653){|(0.579-0.730)}|(0.6

24-hr 0.128 0.154 0.195 0.227 0.271 0.306 0.342 0.379
(0.119-0.138)[|(0.144-0.167)(|(0.181-0.210)}(0.210-0.244)||(0.250-0.292)||(0.281-0.329)||(0.314-0.368)||(0.347-0.408)||(0.3
2-da 0.074 0.089 0.112 0.130 0.154 0.174 0.194 0215 |[
Y ](0.069-0.080)}[(0.083-0.096)]|(0.105-0.120)|(0.121-0.139)[|(0.143-0.166)||(0.161-0.187)] (0.179-0.208)|(0.197-0.231) (0.2

3-da 0.053 0.063 0.079 0.091 0.108 0.121 0.135 0.149
Y 1|(0.049-0.056)][(0.059-0.088)}|(0.073-0.084)]|(0.085-0.097){|(0.100-0.115){|(0.112-0.130)[|(0. 125-0.144)||(0.137-0.160)[|(0.1

4-da 0.042 0.050 0.062 0.071 0.085 0.095 0.106 0.117
Y |0.039-0.044)||(0.047-0.053)|(0.058-0.066){|(0.067-0.076)||(0.079-0.090)[|(0.088-0.101)|[(0.098-0.112)[|(0.107-0.124)| (0.1
7-da 0.028 0.033 0.040 0.046 0.054 0.061 0.067 0074 |
Y (0.026-0.029)]|(0.031-0.035){|(0.038-0.043)[|(0.043-0.049)[|(0.050-0.058)|[(0.056-0.065)[[(0.062-0.072)||(0.068-0.079) |(0.0
10-da 0.022 0.026 0.032 0.036 0.042 0.046 0.051 0055 |
Y 10.021-0.023)(|(0.025-0.028)|(0.030-0.034)}|(0.034-0.038)||(0.039-0.044)|[(0.043-0.049){|(0.047-0.054)||(0.051-0.059)|[(0.0

20-da 0.015 0.018 0.021 I 0.023 0.027 0.029 0.032 0.035
Y 10.014-0.016)[|(0.016-0.019)[|(0.019-0.022)]|(0.022-0,025){|(0.025-0.029)||(0.027-0.031)| (0.030-0.034)|(0.032-0.037)|(0.0

30-da 0.012 0.014 0.017 0.019 0.021 0.023 0.025 0.027
Y ](0.012-0.013){|(0.014-0.015){|(0.016-0.018)]|(0.018-0.020)(|(0.020-0.023)]|(0.022-0.025){[(0.023-0.027)|(0.025-0.029) /(0.0
45.-da 0.010 0.012 0.014 0.015 0.017 0.018 0.020 0021 |
¥ [l0.010-0.011)[|(0.011-0.013)[|(0.013-0.015)}[(0.014-0.016){|(0.016-0.018)(0.017-0.020)|(0.019-0.021)||(0.020-0.022)|(0.0
60-da 0.009 0.011 0.012 0.014 0.015 0.016 0.017 0018 |[
Y 1l(0.009-0.010)[|(0.010-0.012)}|(0.012-0.013){|(0.013-0.014){|(0.014-0.016){|(0.015-0.017){|(0.016-0.018)||(0.017-0.019)[|(0.0
http://hdsc.nws.noaa.gov/hdsc/pfds/ptfds printpage.html?lat=35.1778&lon=-79.0239&dat... 12/29/2015



Table 8.03b
Value of Runoff Coefficient
(C) for Rational Formula

SO\che g

8.03.6

ATTAUIMENT L

'Lél_u-inse

Business:
Downtown areas
Neighborhood areas

Residential:
Single-family areas
Multi units, detached
Muilti units, Attached
Suburban

Industrial:
Light areas
Heavy areas

Parks, cemeteries
Playgrounds
Railroad yard areas
Unimproved areas

Streets:
Asphait
Concrete
Brick

Drives and walks

Roofs

C

0.70-0.95
0.50-0.70

0.30-0.50
0.40-0.60
0.60-0.75
0.25-0.40

0.50-0.80
0.60-0.90

0.10-0.26
0.20-0.35
0.20-0.40
0.10-0.30

0.70-0.95
0.80-0.95
0.70-0.85

0.75-0.85
0.75-0.85

Land Use

Lawns:
Sandy soil, flat, 2%
Sandy soil, ave.,
2-7%
Sandy sail, steep,
7%
Heavy soil, flat, 2%
Heavy sail, ave.,
2-7%
Heavy soil, steep,
7%

Agricultural land:
Bare packed soil
Smooth
Rough
Cultivated rows
Heavy soil no crop
Heavy soil with
crop
Sandy soil no crop
Sandy sail with
crop
Pasture
Heavy soil
Sandy soil
Woodlands

0.05-0.10
0.10-0.16

0.15-0.20

0.13-0.17
0.18-0.22

0.25-0.35

0.20-0.50

0.30-0.60

0.20-0.50
0.20-0.40

0.10-0.26
0.15-0.45

0.05-0.25
0.05-0.25

NOTE: The designer must use judgement to select the appropriate C
value within the range for the appropriate land use. Generally, larger
areas with permeable soils, flat slopes, and dense vegetation should
have lowest C values. Smaller areas with slowly permeable solls, steep
slopes, and sparse vegetation should be assigned highest C values.

Source: American Society of Civil Engineers

ZSCPDLW
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ATTACHRMERT D

Calculate Skimmer Size

Basin Volume in Cubic Feet 18,480|Cu.Ft Skimmer Size 2.5 Inch

Days to Drain* 3|Days Orifice Radius 1.2 Inch[es]
Orifice Diameter 2.5 Inch[es]

*In NC assume 3 days to drain

Estimate Volume of Basin Length Width

Top of water surface in feet Feet VOLUME 0 Cu.Ft.

Bottom dimensions in feet Feet

Depth in feet Feet
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Fort Bragg C&D Landfill F9 0085-6P
January 2016

SECTION 01 00 00

GENERAL REQUIREMENT

(2012 edition)
1. SCOPE OF WORK: The work consists of furnishing all labor, equipment,
transportation, and materials necessary to perform all work in strict
accordance with these specifications, schedules, applicable DPW Drawings, and
other contract documents. The scope of work of this contract includes, but is
not limited to, the following specific items of work:
1.1 Civil Work.
1.1.1 Construction of sediment and erosion control measures.

1.1.2 Excavation and grading of proposed subgrades.

1.1.3 Installation of landfill final capping system including landfill gas
vents.

1.1.4 Installation of permanent stormwater controls.
1.2 Architectural Work [None]

1.3 Mechanical Work [None]

1.4 Electrical Work [None]

1.5 Landscaping and Grounds Restoration Work.

1.5.1 Provide vegetative stabilization as shown on the plans.

PROJECT REQUIREMENTS:

2.1 Installation Regulations. The employees of the Contractor will be
required to abide by all installation regulations as published by the
Commanding Officer or their representative. A copy of these regulations can
be obtained from the Area/Resident Engineer at the installation. All costs in
connection therewith shall be included in the contract price for the work.

2.2 Bulletin Board. Immediately upon beginning work, the Contractor shall
provide a weatherproof, glass-covered bulletin board not less than 36 by 48
inches iIn size for displaying the Equal Employment Opportunity poster, a copy
of the wage decision contained in the contract, Wage Rate Information poster,
and other information approved by the Contracting Officer or their
representative. The bulletin board shall be located at the project site in a
conspicuous place easily accessible to all employees, as approved by the
Contracting Officer or their representative. Legible copies of the
aforementioned data shall be displayed until work is completed. Upon
completion of the work the bulletin board shall be removed by and remain the
property of the Contractor.

2.3 Time of Performance. All work shall be performed between 7:30 a.m. and 4
p-m. excluding official holidays, unless otherwise indicated or approved by
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the Contracting Officer or their representative. Requests to work during
other than these normal hours shall be made in writing at least 36 hours in
advance. For example, a request to work on a Saturday shall be submitted no
later than Thursday at noon.

2.4 Certificates of Compliance and Material Submittals. The Contractor shall
submit for approval all certificates of compliance and material submittals
required in these technical provisions. Required submittals shall be submitted
for approval not later than 30 days prior to the approval date needed to
achieve compliance with the approved project schedule. Approval must be
received from the Contracting Officer or representative before incorporating
the materials into the work. The Contractor shall provide a Submittal Register
listing all required submittals in the contract to the COR at the time of the
first submittal. Submittal forms (ENG Form 4025-R) and a sample Submittal
Register (ENG Form 4288-R) will be provided at the Prework Conference.

2.5 General Safety Requirements. Prior to start of work, the Contractor
shall submit to the government for approval a proposed Safety Plan in
accordance with the current Corps of Engineers Safety Manual, EM-385-1-1.

2.6 Environmental Protection. The Contractor shall minimize environmental
pollution and damage that may occur as the result of construction operations.
The environmental resources within the project boundaries and those affected
outside the limits of permanent work must be protected during the entire
duration of this contract. The Contractor shall comply with all applicable
environmental Federal, State, and local laws and regulations to include all
North Carolina Department of Environmental Quality (NCDEQ) Self-Inspection
Program requirements and Fort Bragg policies and procedures. Any delays
resulting from failure to comply with environmental laws and regulations will
be the Contractor®s responsibility. The Contractor shall submit an
environmental protection plan in accordance with Section 02 01 03,
Environmental Protection. No requirement in this Section will relieve the
Contractor of any applicable Federal, State, and local environmental
protection laws and regulations. During Construction, the Contractor will be
responsible for identifying, implementing, and submitting for approval any
additional requirements to be included in the Environmental Protection Plan.

2.7 Erosion and Sedimentation Control. The Contractor shall construct and
maintain the erosion and sedimentation control practices identified in the
plans and specifications and any Tfurther measures necessary to comply with
NCAC Title 15A, Chapter 4. Erosion and sedimentation control are required
regardless of the size of the disturbance. The law requires installation and
maintenance of sufficient erosion control practices to retain sediment within
the boundaries of the site. Furthermore, if the installed protective measures
do not work, additional measures must be taken.

2.8 Contractor Quality Control. The Contractor shall provide the job
superintendent®s name and telephone number to the DPW Contract Inspection
Branch; building 3-1634, Butner Road; (910) 908-4497, prior to commencement of
work. The Contractor shall furnish a daily Contractor Quality Control
(CQC)Y/Superintendent®s work report to the Contracting Officer"s Representative
(COR). A sample CQC report form will be provided at the Prework Conference.

2.9 Excavation (Digging) Permit. The Contractor shall have a completed and
approved DPW Excavation Permit in his possession prior to any excavation, to
include sign or fence-post holes. Permits are issued for the life of the
specific contract only. The Contractor shall schedule an appointment to
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locate utility lines at least 5 business days prior to any excavation with the
DPW Facilities Maintenance Division, building 251, Galaxy Street. This will be
accomplished by submitting a DPW Facilities Maintenance Division Service
Order. Service Orders are obtained by calling (910) 396-0325. The DPW Digging
Permit Clerk will contact all locators to include non-government owned
utilities. Utilities are usually located within 5-10 workdays from the date
of request but, due to weather conditions, construction workloads, etc.,
longer periods of time for these utility locates may be experienced. The
Contractor shall be responsible for keeping up with all marking for the
duration of the work performance period.

2.10 Solid Waste Disposal.

2.10.1 Landfill Usage Code and Training. A Landfill Usage Code for contractors
shall be obtained from the Directorate of Public Works, Environmental
Compliance Branch, Solid Waste/Recycling Program at BLDG 3-1137, 396-3372.
Contractors must review the “Solid Waste Training for Fort Bragg Landfill
Users” presentation on CD or visit the “Environmental Web Site” at
http://www.bragg.-army.mil/directorates/dpw/envdiv/Pages/Sol idWaste.aspx , then
go to “Environmental Programs”, and then click on the training link”. The
Fort Bragg landfill Facility will be open for customer service from 0730 to
1500 Monday through Friday except Federal holidays.

2.10.2Landfill Disposal Instructions

2.10.2.1 Fort Bragg has two Non-Hazardous Solid Waste Disposal Sites, which are
permitted by the North Carolina Department of Environmental Quality (NCDEQ).
They are located off Lamont Road, west of Fort Bragg’s cantonment area,
between Longstreet and McKellar Roads. These sites accept waste from Fort
Bragg only. The Construction and Demolition Debris (C&D) site accepts
construction, demolition and asbestos waste only and the Municipal Solid
Waste (MSW) Transfer Station is used to transport MSW off Fort Bragg. The
landfill and transfer station locations are shown on the contract drawings.

2.10.2.2 The C&D Landfill is permitted to receive construction and demolition
debris and asbestos. This includes non-hazardous waste normally generated at
a construction site such as painted and treated wood, incidental scrap
metals, treated wood, packaging, insulation, shingles, empty metal cans, and
wall board. Asbestos is disposed In a designated cell within the C&D landfill
by the landfill operator. The asbestos waste shall be properly bagged or
contained and with manifest documents before acceptance for the waste before
placing into the C& Landfill. If asbestos is being disposed into the C&D
Landfill, the Landfill Office (396-6873) should be notified 24 hours in
advanced to schedule an appointment to prepare to accept the asbestos waste
for proper disposal. Yard Waste is not allowed in the C& Landfill.

2.10.2.3 Tree and Yard Waste shall be stockpiled at the designated recycling
area at the C& Landfill. Tree and yard shall be free of as much dirt as
possible. Trees and limbs should be cut to manageable size, 4 to 6 feet
length. IT the tree has a diameter 3 feet or greater it should be cut to
lengths of 3 feet or less. The tree should be cut close to the stump for safe
handling at the landfill TfTacility.

2.10.2.4 The Waste Transfer Station (WTS) accepts MSW which includes garbage,

paper, plastic and household waste from support activities, troop barracks and
motor pools and Fort Bragg’s family housing. The MSW is prepared for shipment
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and is transported to an approved and permitted landfill off Fort Bragg.

2.10.2.5Concrete and Asphalt should not be mixed with other construction
debris and shall be stockpiled at the designated recycling area at the C&D
Landfill. Concrete and Asphalt shall be free of as much dirt as possible.

2.10.2.6 Tires are prohibited from being disposed into the C&D Landfill and the
WTS. Tires shall be stockpiled at the designated recycling site at the
Landfill Facility.

2.10.2.7 Hazardous Waste and Liquid Waste are prohibited from being disposed
into the C&D Landfill and the WTS.

2.10.2.8 Appliances/White Goods, which include items such as washers, dryers,
refrigerators, and ailr conditioners, are banned from the C&D Landfill and the
WTS and shall be disposed of by the Contractor with an off-post salvage
company or through Defense Reutilization and Marketing Office (DRMO).

2.10.2.9 All landfill loads must pre-segregated for delivery to the C&D, MSW
and recycling areas.

2.10.2.10 State Law and Fort Bragg Regulations require covering of loads to
prevent litter. Vehicles transporting waste shall be loaded and moved in such
a matter that the contents will not fall, leak, or spill and shall be covered
when necessary to prevent blowing material. I1f a spill occurs, the
transporter shall pick up the material immediately, returned to the vehicle
and the area properly cleaned-up.

2.10.2.11 Contractors are responsible for the waste generated on their work
sites and transported to the landfills. The loads coming into the Landfill
Facility is subject to inspection and screening by the Landfill Operators
and/or the Environmental Compliance Branch Personnel to ensure compliance is
being maintained. Non-compliant loads will not be allowed to dump and the
vehicles may be quarantined.

2.11 Borrow Permits. Fort Bragg has a soil borrow site which is available for
contractor use. The borrow area is located off Lamont Road. Authorization for
Use of Borrow Pits permit iIs required before gaining access to Fort Bragg
borrow site. A copy of the permit form is at the end of this section. Submit
request form to DPW Operations and Maintenance Division; Roads and Equipment
Branch; Building 0-3454, Lamont Road, 396-6873 for approval. Permits are only
issued for 60-day increments. Contractor shall fully comply with all the
conditions stated on the permit and borrow materials may only be used for the
contract identified on the permit. The borrow pit location is shown on the
contract drawings.

2.12 Haul Routes. The Contractor is required to use the haul routes shown on
the contract drawings for transportation of borrow materials, construction
debris, or demolition materials unless otherwise permitted in writing by the
COR. When haul routes are not designated in the contract, the Contractor must
obtain approval from the COR for the routes he intends to use. The axle load
of earth-hauling equipment operating on paved streets shall not exceed 12,000
pounds. All construction debris/trash that leaves the project site will be
covered from the time that it leaves the construction site. Any mud, soil or
other material left along the haul route will be cleaned up by the Contractor
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immediately upon discovery or notification of such an occurrence.

2.13 Outages and Closures. Any and all utility outages, fire detection and
protection systems disconnect, and road, railroad or airfield will be subject
to COR approval and closures require a minimum 10 working days advance written
notice.

2.13.1 Utility Outages. Utility outage location and duration will be approved
by the COR prior to the outage. The decision on when to have an outage
(normal work hours, weekend, etc) will be based on the expected length of the
outage and the normal business hours/hours of maximum usage for the facilities
affected. Outages will be limited to 4 hours duration unless extenuating
circumstances dictate otherwise.

2.13.1.2 Water Security — Fire Hydrants. Unauthorized use or connections to
fire hydrants are illegal (against Fort Bragg and ONUS policy) and may lead
to fines and penalties (local or federal) due to the fact that the theft of
water is a larceny. The illegal connections may cause widespread contamination
of the post drinking water supply (intentional or accidental). The authorized
users include only the following: Fire Department, ONUS, DPW, limited
contractor personnel USACE contractors (ONUS approved BF or Air Gap and
permit). Authorized fire hydrant use includes the following: Fire fighting
activities, training by Fire Department personnel, flow testing, flushing and
sample collection (by authorized ONUS personnel) and DPW maintenance
activities (by authorized DPW personnel) if properly protected (ONUS approved
BF or Air Gap and permit).All users of the fire hydrants should have permits
(Contact Water Quality PM at 910-432-8470) and all should have proper
backflow preventers or air gaps. Fort Bragg policy is to use the non-potable
watering point for all non-potable temporary uses (whenever practical). Do not
hesitate to question and/or report suspicious activity near hydrants or any
drinking water asset to the MPs, ONUS or DPW. (Tampering with public water
systems is punishable by fines up to $1M and 20 years imprisonment)

2.13.2. Fire Detection and Protection System Disconnects. The contractor shall
contact the Bragg Fire Department at 910-396-8121 a minimum of 3 days prior
to disconnecting any Tacility’s fire detection systems or disable/drain fire
protection systems.

2.13.3. Road Closures. The contractor shall provide a traffic control plan
showing the closure location and all necessary signs and barricades.
Necessary signage, barricades, flag-persons, lights (including temporary
traffic control lights), and markings for the safe movement of the public
during construction shall be in accordance with the Manual on Uniform Traffic
Control Devices, and shall be provided at no additional expense to the
Government.

2.14 Availability and Use of Utility Services. The Government will make
available all reasonably required utilities to the Contractor from existing
outlets and supplies, as specified in the contract. The Contractor shall
fully comply with all current requirements, rules and regulations in regards
to connecting with existing utility systems. Furthermore, the Contractor
shall carefully conserve all utilities furnished. The Contractor shall be
responsible for all connection and disconnection costs and pay for all
utilities used by their facilities, regardless if they are reimbursable or
non-reimbursable customers.

2.14.1 Temporary Utility Service Connections. Electrical, water and sewer
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utilities are privatized at Fort Bragg. All connections must be coordinated
with the applicable utility provider. The Contractor shall submit a DPW
Service Order and notify the COR or representative, in writing, before
contacting any utility service provider. Service Orders are obtained by
calling (910) 396-0325. Once the Service Order has been approved, the
Contractor will be responsible for contacting the utility provider and making
arrangements for connections, disconnections and billing. The Contractor
shall be responsible to provide and maintain all necessary temporary service
lines and connections within 5 feet of their temporary facilities. Meters
required to measure the amount of each utility being used for the purpose of
determining charges will be provided and installed by the parties stated
below.

2.14.1.1 Temporary Electrical Connections. For temporary electrical
connections, the Government or Sandhills Utility Services, LLC will provide
the meter (meter base provided by contractor) and will make the final hot
connection after inspection and approval of the Contractor®s temporary wiring
installation. The Contractor shall not make the final electrical connection.
Provider information is as follows:

Sandhills Utility Services, LLC
Building 2-6503 Butner Rd.
Fort Bragg, North Carolina 28310
Tel: (910) 497-7399 Fax: (910) 497-5969

2.14.1.2 Temporary Water and Sewer Connections. Contractor WILL NOT make
temporary water or sewer connections; this includes flow tests, flushing,
sampling, or obtaining water Tfor irrigation, dust control, etc. For temporary
water and sewer connections, the Contractor shall apply for a connection
permit through Old North Utility Services, Inc. (ONUS). ONUS will install a
backflow prevention device and meter on all connections to the potable water
system. |If the Contractor requests the use of a fire hydrant and receives
approval from the COR, a backflow prevention device and meter shall be
installed by ONUS prior to use. Provider information is as follows:

Old North Utility Services, Inc.
2941 Logistics Street, Building N-6307
Fort Bragg, North Carolina 28310

P.0O. Box 73316 Fort Bragg, NC 28307
Tel: (910) 495-1311 Fax: (910) 495-1310

2.14.2 Use of Permanent Building Utility Connections. Utilities consumed by
the contractor from permanent building utility connections shall also be
metered and paid for by the contractor. When the permanent system is
activated the initial meter reading shall be recorded and reported as
specified below. On building renovation projects the initial meter reading
shall be recorded when the contractor is given possession of the building to
perform the work. The contractor shall pay for utilities consumed through the
permanent building connection until the work has been completed or the
government has occupied the facility, which ever occurs first.

2.14_.3 Payment for Utility Services. Unless otherwise provided in the
contract, the amount of each utility service consumed shall be charged to and
paid for by the Contractor at the prevailing rates. The rates listed below
are current as of October 2012. Rates are subject to change every month
without notice and are based on cost to Federal Government. For additional
rate information contact: DPW Utilities Branch, 910-396-6369.
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Utilities Charge Rates

Electricity ........ $0.074950 per KW hour
Natural Gas ........ 0.632490 per Therm.

Sewer ... iaaaas $1.5221 per 1,000 gallons.
Water .............. $1.5221 per 1,000 gallons

See various required documents at the end of this section.

2.14_.3.1 Initial Meter Readings. Upon installation of the meter, the initial
reading shall be recorded in the presence of the COR or their representative
and forwarded to the Point of Contact for the applicable utility service with
a copy furnished to the COR.

2.14_.3.2 Final Meter Reading. Before completion and final acceptance of the
work by the Government, the Contractor shall notify the COR and the utility
provider in writing 10 working days before termination is desired. The
Government or the utility provider will take a final meter reading and
disconnect the utility service. The Contractor shall then remove all the
temporary distribution lines, meter bases, and associated equipment. The
Contractor shall pay all outstanding utility bills before final acceptance of
the work by the Government.

2.15 OQutdoor Water Consumption. Consumption, contractors may only install a
temporary above or below ground irrigation system. Once landscaping
vegetation and ground cover is established to their contractual requirements,
the contractor shall dismantle and remove the irrigation system.

2.16 As-Built Record Drawings. The Contractor shall be responsible for
maintaining one set of master prints at the job-site on which he shall keep a
careful and neat record of all deviations from the original contract drawings
as the work progresses. The Contractor shall note all changes and corrections
on these record drawings promptly as the changes occur, but in no case less
often than a weekly basis. In addition to incorporated modifications, these
record drawings shall also include the actual location of all subsurface
utility lines installed or encountered, and the type of materials used.
Contractor will receive a copy of the contract documents in an electronic
format at the time of award, the Contractor shall be responsible for
transferring any as- built changes and plan sheet annotations described above
onto the electronic format documents. The marked-up/annotated prints, or the
annotated electronic drawings if applicable, shall be certified as to their
correctness by an authorized representative of the Contractor and turned-over
to the COR not later than 10 days after acceptance of the work by the
Government. In the case of any subsurface utilities installed, the contractor
shall provide an advance copy of the contract site plan to the COR showing
the as-built location and type of all piping installed not later than 10 days
after the utility work is accepted by the Government.

2.17 Contractor Office trailers and Storage Areas. An area on Fort Bragg
will be provided for the contractor’s use for an office trailer and storage of
equipment or material. Areas used by the Contractor for the storage of
equipment or material, or other use, shall be restored to the original or
better condition. Gravel used to traverse grassed areas shall be removed and
the area restored to its original condition, including topsoil and seeding as
necessary. The Contractor shall post the names and phone numbers of personnel

SECTION 01 00 00 Page 7



Fort Bragg C&D Landfill F9 0085-6P
January 2016

who can be contacted by the Government after regular duty hours should an
emergency arise. IT the area is fenced, the emergency contact information
shall be posted at the entrance gate. Otherwise, it shall be posted outside of
the Contractor’s office trailer or with the bulletin board containing the
official wage and safety information required elsewhere in this contract. If
an office trailer will be in-place on a job site, the contractor must arrange
for the posting of a street address sign on the trailer. Also, if after an
address is assigned to the trailer and said trailer is moved to another

location or turned to face another street a new address will have to be
acquired. Street address are established and signs fabricated/mounted by the
Cumberland County Planning and Addressing — FAMPO. Their contact information
is as follows:

Mr. Mike Osbourn E911 Address
130 Gillespie Street
Fayetteville, North Carolina 28301
Telephone Number: 910-678-7608
E-Mail Address: mosbourn@co.cumberland.nc.us

2.18 Project Sign. (Omitted.)
2.19 Color Boards. (Omitted.)

2.20 Protection. Contractor is responsible to provide such covering, shields
and barricades as are required to protect building occupants, equipment,
stores, supplies, etc., from dust, debris, weather intrusion, water, moisture
or other cause of damage resulting from construction.

2.21 Replacement. The Contractor shall be held responsible for the
replacement of any utility systems, facilities, or Government equipment
damaged during the course of the contract.

2.22 Cleanup. Construction debris, waste materials, packaging material and
the like shall be removed from the work site daily. Any dirt or mud, which is
tracked onto paved or surfaced roadways, shall be cleaned away. Stored
material not in trailers, whether new or salvaged, shall be neatly stacked
when stored.

2.23 Sanitation. Government toilet facilities will not be available to
Contractor™s personnel. The Contractor shall provide and maintain minimum
field- type sanitary facilities approved by the Contracting Officer within the
construction area.

. SPECIAL PROVISIONS:

3.1 Occupancy. The facility will be occupied and in normal usage during
accomplishment of the. Interference with and inconvenience to the occupants
or routine use of the facility shall be held to an absolute minimum. The
Contractor is responsible for providing such covering, shields, and barricades
as are required to protect the Tfacility occupants, furniture, equipment,
supplies, etc., from dust, debris, weather intrusion, or other cause of
damage resulting from construction.

3.2 Vehicle Registration/Access Control. Temporary Vehicle Passes (TYPs) are
not issued or accepted on Fort Bragg. The Contractor shall comply with the
vehicle registration requirements regarding Contractor-owned and Contractor
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employee privately owned vehicles (POVs) as set forth in Fort Bragg
regulation 190-5, Military Police Traffic Regulation. A copy of the
regulations are available on the following website:
https://www.fortbraggvrs,nase.ds.army._mil/. Any questions regarding the
regulation can be directed to (910) 396-0391. Contractor vehicles and
Contractor employee POVs will be searched if the appropriate passes/decals are
not displayed when entering Fort Bragg Access Control Points (ACPs). Large
vehicles, including those with passes/decals, must enter the Knox Street ACP
and will be subject to an OMNIVIEW scan. All vehicles are subject to random
search at any time. There are three options for contractors to gain access to
Fort Bragg:

3.3 Vehicle Registration. Contractors with a Common Access Card (CAC) will
register their vehicles and be issued Black DoD decals. They may enter
through all gates without having to go through the Inspection Lanes.

3.4 RAPIDGate. The RAPIDGate Program is voluntary and uses technology to
provide identification and access management for Contractors, vendors,
suppliers, and service providers who require routine access to the
installation. Contractors with a RAPIDGate badge will register their vehicles
and be issued Black DoD decals. They may enter through all gates without
having to go through the Inspection Lanes. For more information about the
RAPIDGate Program or enroll your company, visit the following website:
www.RAPIDGate.com or call (877) 727-4342 or fax (5603) 924-5320.

3.5 All other contractors must enter Fort Bragg only through the Long Street,
All American, Knox and Randolph ACPs. They must use only the Inspection Lanes
and undergo inspection.

**x*k EAIEA IR S R S e S S R S S R S e R S

3.3. Erosion and Sedimentation Control.(Omitted)

3.4. North Carolina State Stormwater Management Permit.(Omitted)

3.5 Special Work Constraints.(Omitted)
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AFZA-PW-M Authorization for Use of Borrow Pits Date:
CONTRACT #:
POC:
PHONE #: COR REP.
NAME: CONTRACTING
AGENCY: PHONE #:

1. Your organization is authorized to remove up to the amount of material indicated from the Fort Bragg borrow
pit listed below in support of project:

CUBIC YARDS START DATE END DATE

2. This permit is subject to the following conditions.

Permitted area. Do not expand the boundary of the pit.

Field Drainage. Re-grade the area worked so that water will not stand in the pit.

Safety. Do not excavate trenches.

Slope faces. Slope cut at the edge of the area worked will not exceed 45 degrees (3:1).
Change of scope. Apply for an amended permit to increase the amount of material required.

Permits are only issued for 60-day increments. An usage truck count & tonnaae will be dropped off

to the landfill manager on a weekly basis!
f.  Permit required on site. Maintain a copy of this request at the work site. Be prepared to present it on

demand to environmental compliance inspectors. Public Works and law enforcement personnel.
g. Coordination with Landfill Manager or Supervisor of Engineering Equipment section at 396-7156 is
required prior to excavation.
h.  Coordination and cooperation with other contractors is required while at the borrow pit. It may be
necessary to move excavation operations to different areas of the pit to accommodate other users.

Poo0 o

3. OlNntd 10€E 0 nalineering guipmen 0N ad 06- 0 0 alngl
Borrow Pit at (910) 306-6873
AUTHORIZED FORT BRAGG BORROW PITS
BORROW PIT LOCATION TNG AREA GRID COORDINATES

Lamont Lamont Road K PJ 755 905

Permit Issued By. LANDFILL MGR.
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Application for Landfill Permit

1. Contractors may dispose of on-post generated refuse at the Lamont Road Landfill provided the active contract
allows the use of the Government Landfill and each vehicle carrying refuse displays a current landfill permit. The
Government inspection representative will verify that the contract allows the use of the Government Landfill and
will certify same by signing this request form.

2. Contractors will complete the information on this form and hand-carry it to the Environmental Compliance
Branch (ECB). Public Works Business Center, located in Bldg. 3-1137, North of DPW Butner and Reilly Road
personnel parking lot or Fax it to 910-396-4188. Contractors will insure that the Government inspection
representative signs this form before submitting to ECB. Addition vehicles can be added on page 2 of this form.

Sid Williams, Solid Waste/Recycling Manager
Environmental Compliance Branch
Phone Number (910) 396-3372, Cell Number (910) 077-2502

Prime Contractor POC Phone #
SubContractor POC Phone#
Project Number Project Name

Circle One: Fort Bragg Pope AAF Beginning Date Duration
1 Vehicle Year/Make /

License Plate # State Exp. Date

2 Vehicle Year/Make /

License Plate # State Exp. Date

3 Vehicle Year/Make /

License Plate # State Exp. Date

4 Vehicle Year/Make /

License Plate # State Exp. Date

Approval of Government Representative

Print Name and Signature

Phone Number
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SUBIJECT: Application for Landfill Permit (continued)

5 Vehicle Year/Make /

License Plate # State Exp. Date
6 Vehicle Year/Make /

License Plate # State Exp. Date
7 Vehicle Year/Make /

License Plate # State Exp. Date
8 Vehicle Year/Make /

License Plate # State Exp. Date
9 Vehicle Year/Make /

License Plate # State Exp. Date
10 Vehicle Year/Make /

License Plate # State Exp. Date
11 Vehicle Year/Make /

License Plate # State Exp. Date
12 Vehicle Year/Make /

License Plate # State Exp. Date
13 Vehicle Year/Make /

License Plate # State Exp. Date

Approval of Government Representative

Print Name and Signature

Phone Number
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PUBLIC WORKS BUSINESS CENTER
EXCAVATION PERMIT

AR REG 420-49 DATE:

INSTRUCTIONS FOR USE OF EXCAVATION PERMIT

1. Excavation permit must be approved prior to any unearthing that penetrates the ground by more than six inches
2. Permit will be approved at job site
3. The DPW staff shall approve all excavations on Fort Bragg (Simmons AAF and Pope AAF), and Camp Mackall. The ITBC shall also approve
all excavations on Fort Bragg (Simmons AAF and Pope AAF), and Camp Mackall except those in family housing areas. SPRINT shall approve
all excavations in family housing areas. ITBC may direct requestor to obtain SPRINT approval for excavations at other locations.
4. The requestor shall contact DPW at 396-0312 for an appointment to field locate underground lines at least five full duty days in advance or
desired work commencement. The requestor shall meet with these organizations at the job site with the project/contract drawings
a. DPW, Plants and Utilities Branch
b. ITBC, Outside Plant Branch
c. SPRINT
d. Time Warner Cable
e. North Carolina Locate Service
5 Approval expires 60 days after date of approval signatures unless specified otherwise.
6 Each excavation site must have separate approval. A copy of the permit must remain at the job site while work is in progress.
7 Contractors shall NOT operate any utilities systems.

1. CLEARANCE IS REQUESTED TO PROCEED WITH WORK AT

ON SERVICE WORK ORDER NO. CONTRACT NO.

2. METHOD OF EXCAVATION A.HAND B. POWER SHOVEL C. DITCHER D. OTHER (SPECIFY)

3. SCOPE OF WORK (DEPTH, WIDTH, LENGTH, LOCATION AND SKETCH AS APPLICABLE) IF CONTRAT A COPY OF
APPLICABLE DRAWINGS OR SKETCHES MUST BE ATTACHED

4. DATE CLEARANCE REQUIRED 5. TERMINATION DATE OF CLEARANCE (60 DAYS UNLESS SPECIFIED)

6. REQUESTING ORGANIZATION OR COMPANY 7. PHONE NUMBER 8. SIGNNATURE (REQUESTING OFFICIAL)

9. EXCAVATION CLEARANCE APPROVAL

REMARKS SIGNATURE OF
UTILITY (RESPONSIBILITY) APPROVING OFFICIAL | DATE
ELECTRICAL
UNDERGROUND
DISTRIBUTION (PRIMARY — SANDHILLS UTILITY SERVICES SECONDARY DPW)
STEAM OR HTW
DISTRIBUTION (HONEYWELL)
CHILLER
DISTRIBUTION (HONEYWELL)
SEWER LINES
(DPW)
WATER
DISTRIBUTION (DPW)
NATURAL GAS
DISTRIBUTION (DPW or HONEYWELL or NORTH CAROLINA NATURAL GAS)
TELEPHONE
(ITBC)
TELEPHONE
(SPRINT)
CABLE
COMPANY (TIME Warner Cable)
OTHER
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NEW REIMBURSABLE CUSTOMER

ACCOUNT REQUEST FORM (r3)
(DOC# V3,REF UP_BILL12_RT_001)

NEW ACCOUNT REF # (TO BE COMPLETED BY DPW)
DATE:
(COMPANY NAME )request anew utility billing account for utility

services at the location provided below. The utility services will be needed for the following period

FROM: \TO: . I understand that an advance payment will be required for the

account. PW Utilities Branch will provide my company with estimated costs of utility usage based on the facility

used.

COMPANY TAX ID NUMBER:

COMPANY ADDRESS (BILLING):

REASON FOR SERVICES

Provide a brief description indicating what service your company will be providing on the installation:

NAME:

SIGNATURE:

DATE:
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NAME:

COMPANY POC

PHONE: [ ] OFFICE

E MAIL ADDRESS:

\[ ]CELL

[ JPRIME CONTRACTOR [ ]SUB CONTRACTOR

IF SUB CONTRACTOR, PROVIDED PRIME CONTRACTOR INFO BELOW:

PRIME CONTRACTOR:

PRIME CONTRACTOR POC:

PRIME CONTRACTOR PHONE\EMAIL ADDRESS:

F9 0085-6P
January 2016

(Print Clearly)

[ ]WATER SERVICE (DMO #:

UTILITIES

(CHECK ALL THAT APPLY)

\ Date Service Started:

[ ]WASTE WATER SERVICE (DMO #:

[ ]NATURAL GAS SERVICE (DMO #:

[ ]JELECTRICAL SERVICE (DMO #:

COMMENT:

\ Date Service Started:

\ Date Service Started:

\ Date Service Started:
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FACILITY LOCATION: (STREET ADDRESS)

F9 0085-6P
January 2016

FACILITY

(NOTE: ATTACH MAP OR SKETCH AND SHOW LOCATION OF THE FACILITY \ BUILDING)

FACILITY TYPE

[ ]MODULAR BUILDING (OFFICE TRAILER): (FACILITY SIZE (SF): )

[ ]1BUILDING :(FACILITYSIZE(SF):___ )

[ JCONSTRUCTIONSITE (_ WATER\ WASTE WATER\___ELECTRIC\____NAT GAS)

(CONSTRUCTION SITE FACILITY SIZE (SF): ) (CONSTRUCTION SITE: Check all that apply)

[ ]OTHER: (DESCRIPTION:

_) NOTE - IF THERE ARE MULTIPLE BUILDING LIST BELOW

BLDG#1

BLDG#2

BLDG#3

BLDG#4

(FACILITY SIZE (SF):
(FACILITY SIZE (SF):
(FACILITY SIZE (SF):

(FACILITY SIZE (SF):

NOTE: For additional building add a separate sheet with listing
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CONTRACT INFORMATION

CONTRACT NUMBER:

CONTRACTING OFFICER REPRESENTATIVE:

CONTRACTING AGENCY:

[ ]COE
[ ]MICC

[ 1QA

[ ]OTHER
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UTILITY BILLING ACCOUNT INFORMATION

ACCOUNT REF NUMBER: (TO BE COMPLETED BY DPW)
UTILITY BILLING ACCOUNT NUMBER: (TO BE COMPLETED BY DPW)
SALES ORDER NUMBER: (TO BE COMPLETED BY DPW)

Contract DPW Utilities Branch for additional information

(Jerry Kaylor, 910.396.6369)
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LOCATION MAP
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METER DATA FORM

(UTILITY BILLING ACCOUNT INFORMATION)

(Make copies and use for additional facilities)

UTILITY BILLING ACCOUNT NUMBER: (TO BE COMPLETED BY DPW)
SALES ORDER NUMBER: (TO BE COMPLETED BY DPW)
WATER - METER# \INITIAL READING:

ELECTRIC - METER# \INITIAL READING:

NATURAL GAS - METER# \INITIAL READING:

FFFIAAFFIFAAFFIXx*F PLEASE SIGN BELOW TO VALIDATE METER READINGS *sarsiiktiokdxtix

COMPANY NAME SIGNATURE

CUSTOMER

UTILITY CO.

DPW

(OTHER: )
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UTILITY BILLING ACCOUNT INFORMATION
(TO BE COMPLETED BY DPW)
Company Name:

Contractor POC:

Account Number (UBS):

Facility Location:

Services Required:

[ ] Office, [ ] Construction Site [ ] Other
Account Status

[ 1Approved

[ 1Pending

[ 10nHold (Comment: )

[ ]OTHER:

A utility account is established for Reimbursable Customer

F9 0085-6P
January 2016

. This account is

approved pending the advance payment that is required to be deposited within 60 days of the approval date.

Follow the instruction listed on the page 9;

UTILITIES BRANCH CHIEF

Jerry Kaylor
Chief Utilities Branch
(IMSE-BRG-PWO-U)

Phone: (910) 396-6369 (Office)
Phone: (910) 303-0599 (Cell)

Fax: (910) 396-7459

Email: jerry.t.kayor@us.army.mil
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INSTRUCTIONS

UTILITY BILLING ACCOUNT INFORMATION

1. Contact the following to establish your utility service.

2. Contact DPW Service Order to establish a DMO (Demand Maintenance Order). Record the DMO Number

on the Meter Data Form.

3. Contact the Utility companies listed below to coordinate utility services.

4. Have a copy of the approval document and Account Number available for DPW customer service and the

utilities companies. You may need to provide a copy of the approval document to each company.

5. Schedule the Installation date with the Utility Companies and make sure the initial meter reading is

recorded on the Meter Data Form. Also, you will need to sign the form.

6. Return a copy of the Meter Data Form (with initial reading) to the Utilities Branch (Fax: 910.396.7459)

7. SERVICE TERMINATION: Contact DPW Utilities Branch
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SECTION 01 33 00

SUBMITTAL PROCEDURES
05/11

PART 1 GENERAL

1.

1 SUMMARY

The Contracting Officer may request submittals in addition to those
specified when deemed necessary to adequately describe the work covered in
the respective sections.

Units of weights and measures used on all submittals are to be the same as
those used in the contract drawings.

Each submittal is to be complete and in sufficient detail to allow ready
determination of compliance with contract requirements.

Contractor's Quality Control (CQC) System Manager and the Designer of
Record, if applicable, to check and approve all items prior to submittal
and stamp, sign, and date indicating action taken. Proposed deviations
from the contract requirements are to be clearly identified. Include
within submittals items such as: Contractor's, manufacturer's, or
fabricator's drawings; descriptive literature including (but not limited
to) catalog cuts, diagrams, operating charts or curves; test reports; test
cylinders; samples; O&M manuals (including parts 1list); certifications;
warranties; and other such required submittals.

Submittals requiring Government approval are to be scheduled and made prior
to the acquisition of the material or equipment covered thereby. Pick up
and dispose of samples not incorporated into the work in accordance with
manufacturer's Material Safety Data Sheets (MSDS) and in compliance with
existing laws and regulations.

A submittal register showing items of equipment and materials for when
submittals are required by the specifications is provided as "Appendix A -
Submittal Register".

.2 DEFINITIONS

.2.1 Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections.
Submittals are identified by Submittal Description (SD) numbers and titles
as follows:

SD-01 Preconstruction Submittals

Submittals which are required prior to start of construction (work).
issuance of contract notice to proceed.or commencing work on site.or
the start of the next major phase of the construction on a multi-phase
contract, includes schedules, tabular list of data, or tabular list
including location, features, or other pertinent information regarding
products, materials, equipment, or components to be used in the work.

Certificates of insurance
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Surety bonds
List of proposed Subcontractors
List of proposed products
Construction progress schedule
Network Analysis Schedule (NAS)
Submittal register
Schedule of prices or Earned Value Report
Health and safety plan
Work plan
Quality Control (QC) plan
Environmental protection plan
SD-03 Product Data
Catalog cuts, illustrations, schedules, diagrams, performance charts,
instructions and brochures illustrating size, physical appearance and
other characteristics of materials, systems or equipment for some

portion of the work.

Samples of warranty language when the contract requires extended
product warranties.

SD-04 Samples
Fabricated or unfabricated physical examples of materials, equipment or
workmanship that illustrate functional and aesthetic characteristics of
a material or product and establish standards by which the work can be
judged.
Color samples from the manufacturer's standard line (or custom color
samples if specified) to be used in selecting or approving colors for
the project.
Field samples and mock-ups constructed on the project site establish
standards by which the ensuring work can be judged. Includes
assemblies or portions of assemblies which are to be incorporated into
the project and those which will be removed at conclusion of the work.

SD-05 Design Data

Design calculations, mix designs, analyses or other data pertaining to
a part of work.

Design submittals, design substantiation submittals and extensions of
design submittals.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a
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material, product or system identical to the material, product or
system to be provided has been tested in accord with specified
requirements. Unless specified in another section, testing must have
been within three years of date of contract award for the project.

Report which includes findings of a test required to be performed by
the Contractor on an actual portion of the work or prototype prepared
for the project before shipment to job site.
Report which includes finding of a test made at the job site or on
sample taken from the job site, on portion of work during or after
installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by
responsible officials of manufacturer of product, system or material
attesting that product, system or material meets specification
requirements. Must be dated after award of project contract and
clearly name the project.

Document required of Contractor, or of a manufacturer, supplier,
installer or Subcontractor through Contractor. The document purpose is
to further promote the orderly progression of a portion of the work by
documenting procedures, acceptability of methods or personnel
qualifications.

Confined space entry permits.

Text of posted operating instructions.

SD-10 Operation and Maintenance Data (Omitted)

SD-11 Closeout Submittals

.2

2

.2

.3

Documentation to record compliance with technical or administrative
requirements or to establish an administrative mechanism.

Submittals required for Guiding Principle Validation (GPV) or Third
Party Certification (TPC).

Special requirements necessary to properly close out a construction
contract. For example, Record Drawings and as-built drawings. Also,
submittal requirements necessary to properly close out a major phase of
construction on a multi-phase contract.

Approving Authority

Office or designated person authorized to approve submittal.

Work

As used in this section, on- and off-site construction required by contract
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documents, including labor necessary to produce submittals, except those
SD-01 Pre-Construction Submittals noted above, construction, materials,
products, equipment, and systems incorporated or to be incorporated in such
construction.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with this section.

SD-01 Preconstruction Submittals
Submittal Register([; G[, [ 111
1.4 SUBMITTAL CLASSIFICATION
Submittals are classified as follows:
1.4.1 Designer of Record Approved (DA)

Designer of Record (DOR) approval is required for extensions of design,
critical materials, any deviations from the solicitation, the accepted
proposal, or the completed design, equipment whose compatibility with the
entire system must be checked, and other items as designated by the
Contracting Officer. Within the terms of the Contract Clause
SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION, they are considered to be
"shop drawings." Contractor to provide the Government with the number of
copies designated hereinafter of all DOR approved submittals. The
Government may review any or all Designer of Record approved submittals for
conformance to the Solicitation, Accepted Proposal and the completed
design. The Government will review all submittals designated as deviating
from the Solicitation or Accepted Proposal, as described below.

Generally, design submittals should be identified as SD-05 Design Data
submittals.

1.4.2 Government Approved (G)

Government approval is required for extensions of design, critical
materials, deviations, equipment whose compatibility with the entire system
must be checked, and other items as designated by the Contracting Officer.
Government approval is required for any deviations from the Solicitation or
Accepted Proposal and other items as designated by the Contracting

Officer. Within the terms of the Contract Clause SPECIFICATIONS AND
DRAWINGS FOR CONSTRUCTION, they are considered to be "shop drawings."

1.4.3 Government Conformance Review of Design (CR)

The Government will review all intermediate and final design submittals for
conformance with the technical requirements of the solicitation. Review
will be only for conformance with the applicable codes, standards and
contract requirements. Generally, design submittals should be identified
as SD-05 Desgign Data submittals.
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1.4.4 Designer of Record Approved/Government Conformance Review (DA/CR)
1.4.4.1 Deviations to the Accepted Design

Designer of Record approval and the Government's concurrence are required
for any proposed deviation from the accepted design which still complies
with the contract before the Contractor is authorized to proceed with
material acquisition or installation. Within the terms of the Contract
Clause SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION, they are considered to
be "shop drawings." If necessary to facilitate the project schedule, the
Contractor and the DOR may discuss a submittal proposing a deviation with
the Contracting Officer's Representative prior to officially submitting it
to the Government. However, the Government reserves the right to review
the submittal before providing an opinion, if deemed necessary. In any
case, the Government will not formally agree to or provide a preliminary
opinion on any deviation without the DOR's approval or recommended
approval. The Government reserves the right to non-concur with any
deviation from the design, which may impact furniture, furnishings,
equipment selections or operations decisions that were made, based on the
reviewed and concurred design.

1.4.4.2 Substitutions

Unless prohibited or provided for otherwise elsewhere in the Contract,
where the accepted contract proposal named products, systems, materials or
equipment by manufacturer, brand name and/or by model number or other
specific identification, and the Contractor desires to substitute
manufacturer or model after award, submit a requested substitution for
Government concurrence. Include substantiation, identifying information
and the DOR's approval, as meeting the contract requirements and that it is
equal in function, performance, quality and salient features to that in the
accepted contract proposal. If the Contract otherwise prohibits
substitutions of equal named products, systems, materials or equipment by
manufacturer, brand name and/or by model number or other specific
identification, the request is considered a "variation" to the contract.
Variations are discussed below in paragraphs: "Designer of Record
Approved/Government Approved" and "VARIATIONS."

1.4.5 Designer of Record Approved/Government Approved (DA/GA)

In addition to the above stated requirements for proposed deviations to the
accepted design, both Designer of Record and Government Approval and, where
applicable, a contract modification are required before the Contractor is
authorized to proceed with material acquisition or installation for any
proposed variation to the contract (the solicitation and/or the accepted
proposal), which constitutes a change to the contract terms. Within the
terms of the Contract Clause SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION,
they are considered to be "shop drawings." The Government reserves the
right to accept or reject any such proposed deviation at its discretion.

1.4.6 For Information Only
Submittals not requiring Government approval will be for information only.
For Design-build construction all submittals not requiring Designer of
Record or Government approval will be for information only. They are not
considered to be "shop drawings" within the terms of the Contract Clause
referred to above.

1.4.7 Sustainability Reporting Submittals (S) (Omitted)
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5 FORWARDING SUBMITTALS REQUIRING GOVERNMENT APPROVAL
5.1 Submittals Required from the Contractor

As soon as practicable after award of contract, and before procurement of
fabrication, forward to the Architect-Engineer: HDR Engineering, Inc.,
submittals required in the technical sections of this specification,
including shop drawings, product data and samples. Forward one copy of the
transmittal form for all submittals to the Resident Officer in Charge of
Construction.

The Architect-Engineer for this project will review and approve for the
Contracting Officer those submittals reserved for Contracting Officer
approval to verify submittals comply with the contract requirements.

.5.1.1 O&M Data

The Architect-Engineer for this project will review and approve for the
Contracting Officer O&M Data to verify the submittals comply with the
contract requirements; submit data specified for a given item within 30
calendar days after the item is delivered to the contract site.

In the event the Contractor fails to deliver O&M Data within the time
limits specified, the Contracting Officer may withhold from progress
payments 50 percent of the price of the item with which such O&M Data
are applicable.

.6 PREPARATION

.6.1 Transmittal Form

Transmit each submittal, except sample installations and sample panels to
office of HDR Engineering, Inc. Transmit submittals with transmittal form
prescribed by Contracting Officer and standard for project. On the
transmittal form identify Contractor, indicate date of submittal, and
include information prescribed by transmittal form and required in
paragraph IDENTIFYING SUBMITTALS of this section. Process transmittal
forms to record actions regarding materials.

Use the attached sample transmittal form in Appendix B ENG Form 4025-R for
submitting both Government approved and information only submittals in
accordance with the instructions on the reverse side of the form. These
forms will be furnished to the Contractor. Properly complete this form by
filling out all the heading blank spaces and identifying each item
submitted. Exercise special care to ensure proper listing of the
specification paragraph and sheet number of the contract drawings pertinent
to the data submitted for each item.

.6.2 Identifying Submittals

When submittals are provided by a Subcontractor, the Prime Contractor is to
prepare, review and stamp with Contractor's approval all specified
submittals prior to submitting for Government approval.

Identify submittals, except sample installations and sample panels, with
the following information permanently adhered to or noted on each separate
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component of each submittal and noted on transmittal form. Mark each copy
of each submittal identically, with the following:

a. Project title and location.
b. Construction contract number.
c. Date of the drawings and revisions.

d. Name, address, and telephone number of subcontractor, supplier,
manufacturer and any other subcontractor associated with the submittal.

e. Section number of the specification section by which submittal is
required.
f. Submittal description (SD) number of each component of submittal.

g. When a resubmission, add alphabetic suffix on submittal description,
for example, submittal 18 would become 1827, to indicate resubmission.

h. Product identification and location in project.
1.6.3 Format for SD-02 Shop Drawings

Shop drawings are not to be less than 8 1/2 by 11 inches nor more than 30
by 42 inches, except for full size patterns or templates. Prepare drawings
to accurate size, with scale indicated, unless other form is required.
Drawings are to be suitable for reproduction and be of a quality to produce
clear, distinct lines and letters with dark lines on a white background.

Present 8 1/2 by 11 inches sized shop drawings as part of the bound volume
for submittals required by section. Present larger drawings in sets.

Include on each drawing the drawing title, number, date, and revision
numbers and dates, in addition to information required in paragraph
IDENTIFYING SUBMITTALS.

Number drawings in a logical sequence. Contractors may use their own
number system. Each drawing is to bear the number of the submittal in a
uniform location adjacent to the title block. Place the Government
contract number in the margin, immediately below the title block, for each
drawing.

Reserve a blank space on the right hand side of each sheet for the
Government disposition stamp.

Dimension drawings, except diagrams and schematic drawings; prepare
drawings demonstrating interface with other trades to scale. Use the same
unit of measure for shop drawings as indicated on the contract drawings.
Identify materials and products for work shown.

Include the nameplate data, size and capacity on drawings. Also include
applicable federal, military, industry and technical society publication

references.

Submit drawings PDF format.
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6.4 Format of SD-03 Product Data and SD-08 Manufacturer's Instructions

Present product data submittals for each section as a complete, bound volume.
Include table of contents, listing page and catalog item numbers for
product data.

Indicate, by prominent notation, each product which is being submitted;
indicate specification section number and paragraph number to which it
pertains.

Supplement product data with material prepared for project to satisfy
submittal requirements for which product data does not exist. Identify
this material as developed specifically for project, with information and
format as required for submission of SD-07 Certificates.

Include the manufacturer's name, trade name, place of manufacture, and
catalog model or number on product data. Also include applicable federal,
military, industry and technical society publication references. Should
manufacturer's data require supplemental information for clarification,
submit as specified for SD-07 Certificates.

Where equipment or materials are specified to conform to industry and
technical society reference standards of the organizations such as American
National Standards Institute (ANSI), ASTM International (ASTM), National
Electrical Manufacturer's Association (NEMA), Underwriters Laboratories
(UL), and Association of Edison Illuminating Companies (AEIC), submit proof
of such compliance. The label or listing by the specified organization
will be acceptable evidence of compliance. In lieu of the label or
listing, submit a certificate from an independent testing organization,
competent to perform testing, and approved by the Contracting Officer.
State on the certificate that the item has been tested in accordance with
the specified organization's test methods and that the item complies with
the specified organization's reference standard.

Collect required data submittals for each specific material, product, unit
of work, or system into a single submittal and marked for choices, options,
and portions applicable to the submittal. Mark each copy of the product
data identically. Partial submittals will [not] be accepted for expedition
of construction effort.

Submit manufacturer's instructions prior to installation.

.6.5 Format of SD-04 Samples

Furnish samples in sizes below, unless otherwise specified or unless the
manufacturer has prepackaged samples of approximately same size as
specified:

a. Sample of Equipment or Device: Full size.

b. Sample of Materials Less Than 2 by 3 inches: Built up to 8 1/2 by 11
inches.

c. Sample of Materials Exceeding 8 1/2 by 11 inches: Cut down to 8 1/2 by
11 inches and adequate to indicate color, texture, and material
variations.

d. Sample of Linear Devices or Materials: 10 inch length or length to be

supplied, 1f less than 10 inches. Examples of linear devices or
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materials are conduit and handrails.

e. Sample of Non-Solid Materials: Pint. Examples of non-solid materials
are sand and paint.

f. Color Selection Samples: 2 by 4 inches. Where samples are specified
for selection of color, finish, pattern, or texture, submit the full
set of available choices for the material or product specified. Sizes
and quantities of samples are to represent their respective standard
unit.

g. Sample Panel: 4 by 4 feet.

h. Sample Installation: 100 square feet.

Samples Showing Range of Variation: Where variations in color, finish,
pattern, or texture are unavoidable due to nature of the materials, submit
sets of samples of not less than three units showing extremes and middle of
range. Mark each unit to describe its relation to the range of the
variation.

Reusable Samples: Incorporate returned samples into work only if so
specified or indicated. Incorporated samples are to be in undamaged
condition at time of use.

Recording of Sample Installation: Note and preserve the notation of area
constituting sample installation but remove notation at final clean up of
project.

When color, texture or pattern is specified by naming a particular
manufacturer and style, include one sample of that manufacturer and style,
for comparison.

1.6.6 Format of SD-05 Design Data and SD-07 Certificates

Provide design data and certificates on 8 1/2 by 11 inches paper. Provide
a bound volume for submittals containing numerous pages.

1.6.7 Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports
Provide reports on 8 1/2 by 11 inches paper in a complete bound volume.

Indicate by prominent notation, each report in the submittal. Indicate
specification number and paragraph number to which it pertains.

1.6.8 Format of SD-10 Operation and Maintenance Data (O&M) (Omitted)

1.6.9 Format of SD-01 Preconstruction Submittals and SD-11 Closeout
Submittals

When submittal includes a document which is to be used in project or become
part of project record, other than as a submittal, do not apply
Contractor's approval stamp to document, but to a separate sheet
accompanying document.

1.6.10 Source Drawings for Shop Drawings
The entire set of Source Drawing files (DWG) will not be provided to the

Contractor. Only those requested by the Contractor to prepare shop
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drawings may be provided. Request the specific Drawing Number only for the
preparation of Shop Drawings. These drawings may only be provided after
award.

1.6.10.1 Terms and Conditions

Data contained on these electronic files must not be used for any purpose
other than as a convenience in the preparation of construction data for the
referenced project. Any other use or reuse shall be at the sole risk of
the Contractor and without liability or legal exposure to the Government.
The Contractor must make no claim and waives to the fullest extent
permitted by law, any claim or cause of action of any nature against the
Government, its agents or sub consultants that may arise out of or in
connection with the use of these electronic files. The Contractor must, to
the fullest extent permitted by law, indemnify and hold the Government
harmless against all damages, liabilities or costs, including reasonable
attorney's fees and defense costs, arising out of or resulting from the use
of these electronic files.

These electronic Source Drawing files are not construction documents.
Differences may exist between the Source Drawing files and the
corresponding construction documents. The Government makes no
representation regarding the accuracy or completeness of the electronic
Source Drawing files, nor does it make representation to the compatibility
of these files with the Contractor hardware or software. In the event that
a conflict arises between the signed and sealed construction documents
prepared by the Government and the furnished Source Drawing files, the
signed and sealed construction documents govern. The Contractor is
responsible for determining if any conflict exists. Use of these Source
Drawing files does not relieve the Contractor of duty to fully comply with
the contract documents, including and without limitation, the need to
check, confirm and coordinate the work of all contractors for the project.
If the Contractor uses, duplicates or modifies these electronic Source
Drawing files for use in producing construction data related to this
contract, remove all previous indicia of ownership (seals, logos,
signatures, initials and dates).

1.6.11 Electronic File Format

Provide submittals in electronic format, with the exception of material
samples required for SD-04 Samples items. Compile the submittal file as a
single, complete document, to include the Transmittal Form described
within. Name the electronic submittal file specifically according to its
contents, coordinate the file naming convention with the Contracting
Officer. Electronic files must be of sufficient quality that all
information is legible. Electronic format shall be in PDF, unless otherwise
specified or directed by the Contracting Officer. Generate PDF files from
original documents with bookmarks so that the text included in the PDF file
is both searchable and can be copied. If documents are scanned, Optical
Character Resolution (OCR) routines are required. Index and bookmark files
exceeding 30 pages to allow efficient navigation of the file. When
required, the electronic file must include a valid electronic signature, or
scan of a signature.

Email electronic submittal documents fewer than 10MB to an email address as
directed by the Contracting Officer. Provide electronic documents over
10MB on an optical disc, or through an electronic file sharing system such
as the AMRDEC SAFE Web Application located at the following website:
https://safe.amrdec.army.mil/safe/.
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Provide hard copies of submittals when requested by the Contracting
Officer. Up to five additional hard copies of any submittal may be
requested at the discretion of the Contracting Officer, at no additional
cost to the Government.

1.7 QUANTITY OF SUBMITTALS

1.7.1 Number of Copies of SD-02 Shop Drawings
Submit six copies of submittals of shop drawings requiring review and
approval only by QOC organization and seven copies of shop drawings

requiring review and approval by Contracting Officer.

1.7.2 Number of Copies of SD-03 Product Data and SD-08 Manufacturer's
Instructions

Submit in compliance with quantity requirements specified for shop drawings.
1.7.3 Number of Samples SD-04 Samples
a. Submit two samples, or two sets of samples showing range of variation,
of each required item. One approved sample or set of samples will be
retained by approving authority and one will be returned to Contractor.
b. Submit one sample panel or provide one sample installation where
directed. 1Include components listed in technical section or as
directed.
c. Submit one sample installation, where directed.
d. Submit one sample of non-solid materials.
1.7.4 Number of Copies SD-05 Design Data and SD-07 Certificates

Submit in compliance with quantity requirements specified for shop drawings.

1.7.5 Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field
Reports

Submit in compliance with quantity and quality requirements specified for
shop drawings other than field test results that will be submitted with QC
reports.

1.7.6 Number of Copies of SD-10 Operation and Maintenance Data (Omitted)

1.7.7 Number of Copies of SD-01 Preconstruction Submittals and SD-11
Closeout Submittals

Unless otherwise specified, submit two sets of administrative submittals.
1.8 INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned. Approval of
the Contracting Officer is not required on information only submittals.

The Government reserves the right to require the Contractor to resubmit any
item found not to comply with the contract. This does not relieve the
Contractor from the obligation to furnish material conforming to the plans
and specifications; will not prevent the Contracting Officer from requiring
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removal and replacement of nonconforming material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish samples
for testing by the Government laboratory or for check testing by the
Government in those instances where the technical specifications so
prescribe.

1.9 VARIATIONS

Variations from contract requirements require both Designer of Record (DOR)
and Government approval pursuant to contract Clause FAR 52.236-21 and will
be considered where advantageous to Government.

1.9.1 Considering Variations

Discussion with Contracting Officer prior to submission, after consulting
with the DOR, will help ensure functional and quality requirements are met
and minimize rejections and re-submittals. When contemplating a variation
which results in lower cost, consider submission of the variation as a
Value Engineering Change Proposal (VECP).

Specifically point out variations from contract requirements in transmittal
letters. Failure to point out deviations may result in the Government
requiring rejection and removal of such work at no additional cost to the
Government.

1.9.2 Proposing Variations

When proposing variation, deliver written request to the Contracting
Officer, with documentation of the nature and features of the variation and
why the variation is desirable and beneficial to Government, including the
DOR's written analysis and approval. If lower cost is a benefit, also
include an estimate of the cost savings. In addition to documentation
required for variation, include the submittals required for the item.
Clearly mark the proposed variation in all documentation.

Check the column "variation" of ENG Form 4025 for submittals which include
proposed deviations requested by the Contractor. Set forth in writing the
reason for any deviations and annotate such deviations on the submittal.
The Government reserves the right to rescind inadvertent approval of
submittals containing unnoted deviations.

1.9.3 Warranting that Variations are Compatible
When delivering a variation for approval, Contractor, including its
Designer (s) of Record, warrants that this contract has been reviewed to
establish that the variation, if incorporated, will be compatible with
other elements of work.

1.9.4 Review Schedule is Modified
In addition to normal submittal review period, a period of 10 working days
will be allowed for consideration by the Government of submittals with
variations.

1.10 SUBMITTAL REGISTER AND DATABASE
Prepare and maintain submittal register, as the work progresses. Use

electronic submittal register program furnished by the Government or any
other format. Do not change data which is output in columns (c), (d), (e),
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and (f) as delivered by Government; retain data which is output in columns

(a), (g), (h), and (i) as approved. A submittal register showing items of
equipment and materials for which submittals are required by the
specifications is provided as an attachment. This list may not be all

inclusive and additional submittals may be required. Maintain a submittal
register for the project in accordance with Section 01 45 00.10 10 QUALITY
CONTROL SYSTEM (QCS). The Government will provide the initial submittal
register in electronic format with the following fields completed, to the
extent that will be required by the Government during subsequent usage.

Column (c): Lists specification section in which submittal is
required.
Column (d): Lists each submittal description (SD No. and type,

e.g. SD-02 Shop Drawings) required in each specification section.

Column (e): Lists one principal paragraph in specification
section where a material or product is specified. This listing is
only to facilitate locating submitted requirements. Do not
consider entries in column (e) as limiting project requirements.

Column (f): Indicate approving authority for each submittal.

The database and submittal management program will be furnished to
Contractor on a Writable Compact Disk (CD-R), for operation on Windows
based personal computer.

Thereafter, the Contractor is to track all submittals by maintaining a
complete list, including completion of all data columns, including dates on
which submittals are received and returned by the Government.

The Designer of Record develops a complete list of submittals during design
and identify required submittals in the specifications, and use the list to
prepare the Submittal Register. The list may not be all inclusive and
additional submittals may be required by other parts of the contract.
Complete the submittal register and submit it to the Contracting Officer
for approval within 30 calendar days after Notice to Proceed. The approved
submittal register will serve as a scheduling document for submittals and
will be used to control submittal actions throughout the contract period.
Coordinate the submit dates and need dates with dates in the Contractor
prepared progress schedule. Submit monthly or until all submittals have
been satisfactorily completed, updates to the submittal register showing
the Contractor action codes and actual dates with Government action codes.
Revise the submittal register when the progress schedule is revised and
submit both for approval.

1.10.1 Use of Submittal Register

Submit submittal register as an electronic database, using submittals
management program furnished to Contractor. Submit with QC plan and
project schedule. Verify that all submittals required for project are
listed and add missing submittals. Coordinate and complete the following
fields on the register database submitted with the QC plan and the project
schedule:

Column (a) Activity Number: Activity number from the project
schedule.

Column (g) Contractor Submit Date: Scheduled date for approving
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authority to receive submittals.

Column (h) Contractor Approval Date: Date Contractor needs
approval of submittal.

Column (i) Contractor Material: Date that Contractor needs
material delivered to Contractor control.

1.10.2 Contractor Use of Submittal Register
Update the following fields in the Government-furnished submittal register
program or equivalent fields in program utilized by Contractor with each

submittal throughout contract.

Column (b) Transmittal Number: Contractor assigned list of
consecutive numbers.

Column (j) Action Code (k): Date of action used to record
Contractor's review when forwarding submittals to QC.

Column (1) List date of submittal transmission.
Column (qg) List date approval received.
1.10.3 Approving Authority Use of Submittal Register

Update the following fields in the Government-furnished submittal register
program or equivalent fields in program utilized by Contractor.

Column (b) Transmittal Number: Contractor assigned list of
consecutive numbers.

Column (1) List date of submittal receipt.
Column (m) through (p) List Date related to review actions.
Column (qg) List date returned to Contractor.

1.10.4 Action Codes

Entries for columns (j) and (o), are to be used are as follows (others may
be prescribed by Transmittal Form) :

1.10.4.1 Government Review Action Codes
"A" - "Approved as submitted"; "Completed"
"B" - "Approved, except as noted on drawings"; "Completed"
"C" - "Approved, except as noted on drawings; resubmission
required"; "Resubmit"
"D" - "Returned by separate correspondence"; "Completed"
"E" - "Disapproved (See attached)"; "Resubmit"
"F" - "Receipt acknowledged"; "Completed"
"G" - "Other (Specify)"; "Resubmit"
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"X" - "Receipt acknowledged, does not comply with contract
requirements"; "Resubmit"

1.10.4.2 Contractor Action Codes

NR - Not Received

AN - Approved as noted

A - Approved

RR - Disapproved, Revise, and Resubmit
1.10.5 Copies Delivered to the Government

Deliver one copy of submittal register updated by Contractor to Government
with each invoice request. Deliver in electronic format, unless a paper
copy 1s requested by Contracting Officer.

1.11 SCHEDULING

Schedule and submit concurrently submittals covering component items
forming a system or items that are interrelated. Include certifications to
be submitted with the pertinent drawings at the same time. No delay
damages or time extensions will be allowed for time lost in late
submittals.

a. Coordinate scheduling, sequencing, preparing and processing of
submittals with performance of work so that work will not be delayed by
submittal processing. Allow for potential resubmittal of requirements.

b. Submittals called for by the contract documents will be listed on the
register. If a submittal is called for but does not pertain to the
contract work, the Contractor is to include the submittal in the
register and annotate it "N/A" with a brief explanation. Approval by
the Contracting Officer does not relieve the Contractor of supplying
submittals required by the contract documents but which have been
omitted from the register or marked "N/A."

c. Re-submit register and annotate monthly by the Contractor with actual
submission and approval dates. When all items on the register have
been fully approved, no further re-submittal is required.

d. Carefully control procurement operations to ensure that each individual
submittal is made on or before the Contractor scheduled submittal date
shown on the approved "Submittal Register."

e. Except as specified otherwise, allow review period, beginning with
receipt by approving authority, that includes at least 15 working days
for submittals for QC Manager approval and 20 working days for
submittals for Contracting Officer approval. Period of review for
submittals with Contracting Officer approval begins when Government
receives submittal from QC organization.

f. For submittals requiring review by fire protection engineer, allow
review period, beginning when Government receives submittal from QC
organization, of 30 working days for return of submittal to the
Contractor.
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g. Period of review for each resubmittal is the same as for initial
submittal.

At the Preconstruction conference, provide, for approval by the Contracting
Officer, the following schedule of submittals:

a. A schedule of shop drawings and technical submittals required by the
specifications and drawings. Indicate the specification or drawing
reference requiring the submittal; the material, item, or process for
which the submittal is required; the "SD" number and identifying title
of the submittal; the Contractor's anticipated submission date and the
approval need date.

b. A separate schedule of other submittals required under the contract but
not listed in the specifications or drawings. Schedule will indicate
the contract requirement reference; the type or title of the submittal;
the Contractor's anticipated submission date and the approved need date
(if approval is required).

1.11.1 Reviewing, Certifying, Approving Authority

The QC organization is responsible for reviewing and certifying that
submittals are in compliance with contract requirements. Approving
authority on submittals is QC Manager unless otherwise specified for
specific submittal. At each "Submittal" paragraph in individual
specification sections, a notation "G," following a submittal item,
indicates Contracting Officer is approving authority for that submittal
item. An "S" following a submittal item, indicates that the QC Manager is
the approving authority, and that a copy of the approved submittal must be
provided to the Designer of Record.

1.11.2 Constraints

Conform to provisions of this section, unless explicitly stated otherwise
for submittals listed or specified in this contract.

Submit complete submittals for each definable feature of work. Submit at
the same time components of definable feature interrelated as a system.

When acceptability of a submittal is dependent on conditions, items, or
materials included in separate subsequent submittals, submittal will be

returned without review.

Approval of a separate material, product, or component does not imply
approval of assembly in which item functions.

1.11.3 QC Organization Responsibilities

a. Note date on which submittal was received from Contractor on each
submittal.

b. Review each submittal; and check and coordinate each submittal with
requirements of work and contract documents.

c. Review submittals for conformance with project design concepts and
compliance with contract documents.

d. Act on submittals, determining appropriate action based on QC
organization's review of submittal.
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(1) When QC Manager is approving authority, take appropriate action on
submittal from the possible actions defined in paragraph
APPROVED [ /ACCEPTED] SUBMITTALS.

(2) When Contracting Officer is approving authority or when variation
has been proposed, forward submittal to Government with certifying
statement or return submittal marked "not reviewed" or "revise and
resubmit" as appropriate. The QC organization's review of
submittal determines appropriate action.

e. Ensure that material is clearly legible.

f. Stamp each sheet of each submittal with QC certifying statement or
approving statement, except that data submitted in bound volume or on
one sheet printed on two sides may be stamped on the front of the first
sheet only.

(1) When approving authority is Contracting Officer, QC organization
will certify submittals forwarded to Contracting Officer with the
following certifying statement:

"I hereby certify that the (equipment) (material) (article) shown and
marked in this submittal is that proposed to be incorporated with
contract Number W912HN 12 D 0024, is in compliance with the contract
drawings and specification, can be installed in the allocated spaces,
and is submitted for Government approval.

Certified by Submittal Reviewer , Date
(Signature when applicable)

Certified by QC Manager , Date "
(Signature)

(2) When approving authority is QC Manager, QC Manager will use the
following approval statement when returning submittals to
Contractor as "Approved" or "Approved as Noted."

"I hereby certify that the (material) (equipment) (article) shown and
marked in this submittal and proposed to be incorporated with contract
Number W912HN 12 D 0024, is in compliance with the contract drawings
and specification, can be installed in the allocated spaces, and is
approved for use.

Certified by Submittal Reviewer , Date
(Signature when applicable)

Approved by QC Manager , Date "
(Signature)

g. Sign certifying statement or approval statement. The QC organization
member designated in the approved QC plan is the person signing
certifying statements. The use of original ink for signatures is
required. Stamped signatures are not acceptable.

h. Update submittal register as submittal actions occur and maintain the

submittal register at project site until final acceptance of all work
by Contracting Officer.
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i. Retain a copy of approved submittals at project site, including
Contractor's copy of approved samples.

j. For "S" submittals, provide a copy of the approved submittal to the
Designer of Record.

1.11.4 Government Reviewed Design

The Government will review design submittals for conformance with the
technical requirements of the solicitation. Government review is required
for deviation from the completed design. Review will be only for
conformance with the contract requirements. Included are only those
construction submittals for which the Designer of Record design documents
do not include enough detail to ascertain contract compliance. The
Government may, but is not required, to review extensions of design such as
structural steel or reinforcement shop drawings.

1.12 GOVERNMENT APPROVING AUTHORITY
When approving authority is Contracting Officer, the Government will:
a. Note date on which submittal was received from QC Manager.
b. Review submittals for approval within scheduling period specified and

only for conformance with project design concepts and compliance with
contract documents.

c. Identify returned submittals with one of the actions defined in
paragraph REVIEW NOTATIONS and with markings appropriate for action
indicated.

Upon completion of review of submittals requiring Government approval,
stamp and date submittals. Three copies of the submittal will be retained
by the Contracting Officer and three copies of the submittal will be
returned to the Contractor. If the Government performs a conformance
review of other Designer of Record approved submittals, the submittals will
be so identified and returned, as described above.

1.12.1 Review Notations

Contracting Officer review will be completed within ten calendar days after
date of submission. Submittals will be returned to the Contractor with the
following notations:

a. Submittals marked "approved" or "accepted" authorize the Contractor to
proceed with the work covered.

b. Submittals marked "approved as noted" "or approved, except as noted,
resubmittal not required," authorize the Contractor to proceed with the
work covered provided he takes no exception to the corrections.

c. Submittals marked "not approved" or "disapproved," or "revise and
resubmit," indicate noncompliance with the contract requirements or
design concept, or that submittal is incomplete. Resubmit with
appropriate changes. No work shall proceed for this item until
resubmittal is approved.

d. Submittals marked "not reviewed" will indicate submittal has been
previously reviewed and approved, is not required, does not have
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evidence of being reviewed and approved by Contractor, or is not
complete. A submittal marked "not reviewed" will be returned with an
explanation of the reason it is not reviewed. Resubmit submittals
returned for lack of review by Contractor or for being incomplete, with
appropriate action, coordination, or change.

.13 DISAPPROVED[ OR REJECTED] SUBMITTALS

Contractor shall make corrections required by the Contracting Officer. If
the Contractor considers any correction or notation on the returned
submittals to constitute a change to the contract drawings or
specifications; notice as required under the Contract clause CHANGES, is to
be given to the Contracting Officer. Contractor is responsible for the
dimensions and design of connection details and construction of work.
Failure to point out deviations may result in the Government requiring
rejection and removal of such work at the Contractor's expense.

If changes are necessary to submittals, make such revisions and submission
of the submittals in accordance with the procedures above. No item of work
requiring a submittal change is to be accomplished until the changed
submittals are approved.

.14 APPROVED [/ACCEPTED] SUBMITTALS

The Contracting Officer's approval or acceptance of submittals is not to be
construed as a complete check, and indicates only that the general method
of construction, materials, detailing and other information are
satisfactory. design, general method of construction, materials, detailing
and other information appear to meet the Solicitation and Accepted Proposal.

Approval or acceptance will not relieve the Contractor of the
responsibility for any error which may exist, as the Contractor under the
Contractor Quality Control (CQC) requirements of this contract is
responsible for dimensions, the design of adequate connections and details,
and the satisfactory construction of all work design, dimensions, all
design extensions, such as the design of adequate connections and details,
etc., and the satisfactory construction of all work.

After submittals have been approved or accepted by the Contracting Officer,
no resubmittal for the purpose of substituting materials or equipment will
be considered unless accompanied by an explanation of why a substitution is
necessary.

.15 APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such
approval and is not be construed to change or modify any contract
requirements. Before submitting samples, the Contractor to assure that the
materials or equipment will be available in quantities required in the
project. No change or substitution will be permitted after a sample has
been approved.

Match the approved samples for materials and equipment incorporated in the
work. If requested, approved samples, including those which may be damaged
in testing, will be returned to the Contractor, at his expense, upon
completion of the contract. Samples not approved will also be returned to
the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient
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cause for refusal to consider, under this contract, any further samples of
the same brand or make of that material. Government reserves the right to
disapprove any material or equipment which previously has proved
unsatisfactory in service.

Samples of various materials or equipment delivered on the site or in place
may be taken by the Contracting Officer for testing. Samples failing to
meet contract requirements will automatically void previous approvals.
Contractor to replace such materials or equipment to meet contract
requirements.

Approval of the Contractor's samples by the Contracting Officer does not
relieve the Contractor of his responsibilities under the contract.

.16 WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approvals have not been obtained. No payment for materials incorporated in
the work will be made if all required Designer of Record or required
Government approvals have not been obtained. No payment will be made for
any materials incorporated into the work for any conformance review
submittals or information only submittals found to contain errors or
deviations from the Solicitation or Accepted Proposal.

17 PROGRESS SCHEDULE

.17.1 Bar Chart

a. Submit the progress chart, for approval by the Contracting Officer, at
the Preconstruction Conference in one reproducible and 4 copies.

b. Prepare the progress chart in the form of a bar chart utilizing form
"Construction Progress Chart" or comparable format acceptable to the
Contracting Officer.

c. Include no less than the following information on the progress chart:
(1) Break out by major headings for primary work activity.

(2) A line item break out under each major heading sufficient to track
the progress of the work.

(3) A line item showing contract finalization task which includes
punch list, clean-up and demolition, and final construction
drawings.

(4) A materials bar and a separate labor bar for each line item. Both
bars will show the scheduled percentage complete for any given
date within the contract performance period. Labor bar will also
show the number of men (man-load) expected to be working on any
given date within the contract performance period.

(5) The estimated cost and percentage weight of total contract cost
for each materials and labor bar on the chart.

(6) Separate line items for mobilization and drawing submittal and
approval. (These items are to show no associated costs.)
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d. TUpdate the progress schedule in one reproduction and 4 copies every 30
calendar days throughout the contract performance period.

18 STATUS REPORT ON MATERIALS ORDERS

Within 30 calendar days after notice to proceed, submit, for approval by
the Contracting Officer, an initial material status report on all materials
orders. This report will be updated and re-submitted every 30 calendar
days as the status on material orders changes.

Report to include list, in chronological order by need date, materials
orders necessary for completion of the contract. The following information
will be required for each material order listed:

a. Material name, supplier, and invoice number.

b. Bar chart line item or CPM activity number affected by the order.

c. Delivery date needed to allow directly and indirectly related work to
be completed within the contract performance period.

d. Current delivery date agreed on by supplier.

e. When item d exceeds item c, the effect that delayed delivery date will
have on contract completion date.

f. When item d exceeds item ¢, a summary of efforts made by the Contractor
to expedite the delayed delivery date to bring it in line with the
needed delivery date, including efforts made to place the order (or
subcontract) with other suppliers.

.19 STAMPS

Stamps used by the Contractor on the submittal data to certify that the
submittal meets contract requirements is to be similar to the following:

SECTION 01 33 00 Page 21



Fort Bragg C&D Landfill

F9 0085-6P
January 2016

Approved

attached sheets(s)

SIGNATURE:

CONTRACTOR

(Firm Name)

Approved with corrections as noted on submittal data and/or

TITLE:

DATE:

For design-build construction,

both the Contractor Quality Control System

Manager and the Designer of Record are to stamp and sign to certify that
the submittal meets contract requirements.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

-- End of Section
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
11/14

PART 1 GENERAL

1.

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by document number, date and title. The document number used
in the citation is the number assigned by the standards producing
organization (e.g. ASTM B564 Standard Specification for Nickel Alloy
Forgings). However, when the standards producing organization has not
assigned a number to a document, an identifying number has been assigned
for reference purposes.

.2 ORDERING INFORMATION

The addresses of the standards publishing organizations whose documents are
referenced in other sections of these specifications are listed below, and
if the source of the publications is different from the address of the
sponsoring organization, that information is also provided. Documents
listed in the specifications with numbers which were not assigned by the
standards producing organization should be ordered from the source by title
rather than by number.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

444 North Capital Street, NW, Suite 249

Washington, DC 20001

Ph: 202-624-5800

Fax: 202-624-5806

E-Mail: info@aashto.org

Internet: http://www.aashto.org

AMERICAN WATER WORKS ASSOCIATION (AWWA)
6666 West Quincy Avenue

Denver, CO 80235-3098

Ph: 303-794-7711

E-mail: distribution@awwa.org
Internet: http://www.awwa.org

ASTM INTERNATIONAL (ASTM)

100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA 19428-2959
Ph: 877-909-2786

Internet: http://www.astm.org

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH
(FCCCHR)

University of South California

Research Annex 219

3716 South Hope Street

Los Angeles, CA 90089-7700

Ph: 213-740-2032 or 866-545-6340

SECTION 01 42 00 Page 1



Fort Bragg C&D Landfill F9 0085-6P
January 2016

Fax: 213-740-8399
E-mail: fccchre@usc.edu
Internet: http://www.usc.edu/dept/fccchr

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park

Quincy, MA 02169-7471

Ph: 617-770-3000

Fax: 617-770-0700

Internet: http://www.nfpa.org

U.S. ARMY CORPS OF ENGINEERS (USACE)

CRD-C DOCUMENTS available on Internet:

http://www.wbdg.org/ccb/browse cat.php?c=68

Order Other Documents from:

USACE Publications Depot

Attn: CEHEC-IM-PD

2803 52nd Avenue

Hyattsville, MD 20781-1102

Ph: 301-394-0081

Fax: 301-394-0084

E-mail: pubs-army@usace.army.mil

Internet: http://www.publications.usace.army.mil/
or

http://www.hnc.usace.army.mil/Missions/Engineering/TECHINFO.aspx

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
Order for sale documents from:
Superintendent of Documents

U.S. Government Printing Office (GPO)
710 North Capitol Street, NW
Washington, DC 20401

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov
Order free documents from:

Federal Aviation Administration
Department of Transportation

800 Independence Avenue, SW
Washington, DC 20591

Ph: 1-866-835-5322

Internet: http://www.faa.gov

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)
FHWA, Office of Safety

1200 New Jersey Ave., SE

Washington, DC 20590

Ph: 202-366-4000

Internet: http://www.fhwa.dot.gov
Order from:

Superintendent of Documents

U. S. Government Printing Office (GPO)
710 North Capitol Street, NW
Washington, DC 20401

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov
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PART 2 PRODUCTS
Not used
PART 3 EXECUTION
Not used

-- End of Section --
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QUALITY CONTROL
02/10

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.
U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010;
Changes 4-6 2011) Safety and Health
Requirements Manual
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES
SD-01 Preconstruction Submittals

Construction Quality Control (QC) Plan; G

Submit a Construction QC Plan prior to start of construction.

SD-05 Design Data
Design Review

SD-07 Certificates
CA Resume

SD-10 Operation and Maintenance Data

SD-11 Closeout Submittals
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.3 INFORMATION FOR THE CONTRACTING OFFICER

Prior to commencing work on construction, the Contractor can obtain a
single copy set of the current report forms from the Contracting Officer.
The report forms will consist of the Contractor Production Report,
Contractor Production Report (Continuation Sheet), Contractor Quality
Control (CQC) Report, (CQC) Report (Continuation Sheet), Preparatory Phase
Checklist, Initial Phase Checklist, Rework Items List, and Testing Plan and
Log.

Deliver the following to the Contracting Officer during Construction:

a. CQC Report: Submit the report electronically by 10:00 AM the next
working day after each day that work is performed and for every seven
consecutive calendar days of no-work.

b. Contractor Production Report: Submit the report electronically by
10:00 AM the next working day after each day that work is performed and
for every seven consecutive calendar days of no-work.

c. Preparatory Phase Checklist: Submit the report electronically in the
same manner as the CQC Report for each Preparatory Phase held.

d. Initial Phase Checklist: Submit the report electronically in the same
manner as the CQC Report for each Initial Phase held.

e. QC Specialist Reports: Submit the report electronically by 10:00 AM
the next working day after each day that work is performed.

f. Field Test Reports: Within two working days after the test is
performed, submit the report as an electronic attachment to the CQC
Report.

g. Monthly Summary Report of Tests: Submit the report as an electronic
attachment to the CQC Report at the end of each month.

h. Testing Plan and Log: Submit the report as an electronic attachment to
the CQC Report, at the end of each month. A copy of the final Testing
Plan and Log shall be provided to the OMSI preparer for inclusion into
the OMSI documentation.

i. Rework Items List: Submit lists containing new entries daily, in the
same manner as the CQC Report.

j. CQC Meeting Minutes: Within two working days after the meeting is
held, submit the report as an electronic attachment to the CQC Report.

k. QC Certifications: As required by the paragraph entitled "QC
Certifications."

.4 QC PROGRAM REQUIREMENTS

Establish and maintain a QC program as described in this section and as
required in the Contract Documents and any applicable permits.. The QC
program consists of a QC Organization, QC Plan, QC Plan Meeting(s), a
Coordination and Mutual Understanding Meeting, QC meetings, three phases of
control, submittal review and approval, testing, completion inspections,
and QC certifications and documentation necessary to provide materials,
equipment, workmanship, fabrication, construction and operations which
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comply with the requirements of this Contract. The QC program must cover
on-site and off-site work and be keyed to the work sequence. No
construction work or testing may be performed unless the QC Manager is on
the work site. The QC Manager must report to an officer of the firm and
not be subordinate to the Project Superintendent or the Project Manager.
The QC Manager, Project Superintendent and Project Manager must work
together effectively. Although the QC Manager is the primary individual
responsible for quality control, all individuals will be held responsible
for the quality of work on the job.

1.4.1 Commissioning (OMITTED)

1.4.2 Acceptance of the Construction Quality Control (QC) Plan

Acceptance of the QC Plan is required prior to the start of construction.
The Contracting Officer reserves the right to require changes in the QC
Plan and operations as necessary, including removal of personnel, to ensure
the specified quality of work. The Contracting Officer reserves the right
to interview any member of the QC organization at any time in order to
verify the submitted qualifications. All QC organization personnel are
subject to acceptance by the Contracting Officer. The Contracting Officer
may require the removal of any individual for non-compliance with quality
requirements specified in the Contract.

1.4.3 Preliminary Construction Work Authorized Prior to Acceptance

The only construction work that is authorized to proceed prior to the
acceptance of the QC Plan is mobilization of storage and office trailers,
temporary utilities, and surveying.

1.4.4 Notification of Changes

Notify the Contracting Officer, in writing, of any proposed changes in the
QC Plan or changes to the QC organization personnel, a minimum of 10 work
days prior to a proposed change. Proposed changes are subject to
acceptance by the Contracting Officer.

1.5 QC ORGANIZATION
1.5.1 QC Manager
1.5.1.1 Duties

Provide a QC Manager at the work site to implement and manage the QC
program. In addition to implementing and managing the QC program, the QC
Manager may perform the duties of Project Superintendent. The QC Manager
ig required to attend the partnering meetings, QC Plan Meetings,
Coordination and Mutual Understanding Meeting, conduct the QC meetings,
perform the three phases of control except for those phases of control
designated to be performed by QC Specialists, perform submittal review and
approval, ensure testing is performed and provide QC certifications and
documentation required in this Contract. The QC Manager is responsible for
managing and coordinating the three phases of control and documentation
performed by the QC Specialists, testing laboratory personnel and any other
inspection and testing personnel required by this Contract. The QC Manager
is the manager of all QC activities.
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1.5.1.2 Qualifications

An individual with a minimum of 5 years combined experience in the
following positions: Project Superintendent, QC Manager, Project Manager,
Project Engineer or Construction Manager on similar size and type
construction contracts which included the major trades that are part of
this Contract. The individual must have at least two years experience as a
QC Manager. The individual must be familiar with the requirements of

EM 385-1-1, and have experience in the areas of hazard identification,
safety compliance, and sustainability.

1.5.2 LEED Commissioning Authority (OMITTED)
1.5.3 Construction Quality Management Training

In addition to the above experience and education requirements, the QC
Manager must have completed the course entitled "Construction Quality
Management (CQM) for Contractors." If the QC Manager does not have a
current certification, they must obtain the CQM for Contractors course
certification within 90 days of award. This course is periodically offered
by the Naval Facilities Engineering Command and the Army Corps of
Engineers. Contact the Contracting Officer for information on the next
scheduled class.

1.5.4 Alternate QC Manager Duties and Qualifications

Designate an alternate for the QC Manager at the work site to serve in the
event of the designated QC Manager's absence. The period of absence may
not exceed two weeks at one time, and not more than 30 workdays during a
calendar year. The qualification requirements for the Alternate QC Manager
must be the same as for the QC Manager.

1.5.5 Assistant QC Manager Duties and Qualifications (OMITTED)

1.5.6 QC Specialists Duties and Qualifications

Provide a separate QC Specialist at the work site for each of the areas of
responsibilities, specified in Part 3, Execution, of the technical
sections, who shall assist and report to the QC Manager and who may perform
production related duties but must be allowed sufficient time to perform
their assigned quality control duties. QC Specialists are required to
attend the Coordination and Mutual Understanding Meeting, QC meetings and
be physically present at the construction site to perform the three phases
of control and prepare documentation for each definable feature of work in
their area of responsibility.
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1.5.7 Registered Fire Protection Engineer (OMITTED)

1.5.8 Submittal Reviewer Duties and Qualifications (OMITTED)

1.5.9 QC Administrative Assistant (OMITTED)

1.5.10 Underwater QC Team (OMITTED)

1.6 QUALITY CONTROL (QC) PLAN
1.6.1 Construction Quality Control (QC) Plan
1.6.1.1 Requirements

Provide, for acceptance by the Contracting Officer, a Construction QC Plan
submitted in a three-ring binder that includes a table of contents, with
major sections identified with tabs, with pages numbered sequentially, and
that documents the proposed methods and responsibilities for accomplishing
commissioning activities during the construction of the project:

a. QC ORGANIZATION: A chart showing the QC organizational structure.

b. NAMES AND QUALIFICATIONS: Names and qualifications, in resume format,
for each person in the QC organization. Include the CQM for
Contractors course certifications for the QC Manager and Alternate QC
Manager as required by the paragraphs entitled "Construction Quality
Management Training" and "Alternate QC Manager Duties and
Qualifications".

c. DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL: Duties,
responsibilities, and authorities of each person in the QC organization.

d. OUTSIDE ORGANIZATIONS: A listing of outside organizations, such as
architectural and consulting engineering firms, that will be employed
by the Contractor and a description of the services these firms will
provide.

e. APPOINTMENT LETTERS: Letters signed by an officer of the firm
appointing the QC Manager and Alternate QC Manager and stating that
they are responsible for implementing and managing the QC program as
described in this Contract. Include in this letter the responsibility
of the QC Manager and Alternate QC Manager to implement and manage the
three phases of control, and their authority to stop work which is not
in compliance with the Contract. Letters of direction are to be issued
by the QC Manager to all other QC Specialists outlining their duties,
authorities, and responsibilities. Include copies of the letters in
the QC Plan.

f. SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER: Procedures for
reviewing, approving, and managing submittals. Provide the name(s) of
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the person(s) in the QC organization authorized to review and certify
submittals prior to approval. Provide the initial submittal of the
Submittal Register as specified in Section 01 33 00 SUBMITTAL
PROCEDURES.

TESTING LABORATORY INFORMATION: Testing laboratory information
required by the paragraphs entitled "Accreditation Requirements", as
applicable.

TESTING PLAN AND LOG: A Testing Plan and Log that includes the tests
required, referenced by the specification paragraph number requiring
the test, the frequency, and the person responsible for each test. Use
Government forms to log and track tests.

PROCEDURES TO COMPLETE REWORK ITEMS: Procedures to identify, record,
track, and complete rework items. Use Government forms to record and
track rework items.

DOCUMENTATION PROCEDURES: Use Government form.

LIST OF DEFINABLE FEATURES: A Definable Feature of Work (DFOW) is a
task that is separate and distinct from other tasks and has control
requirements and work crews unique to that task. A DFOW is identified
by different trades or disciplines and is an item or activity on the
construction schedule. Include in the list of DFOWs, but not be
limited to, all critical path activities on the NAS. 1Include all
activities for which this specification requires QC Specialists or
specialty inspection personnel. Provide separate DFOWs in the Network
Analysis Schedule for each design development stage and submittal
package.

PROCEDURES FOR PERFORMING THE THREE PHASES OF CONTROL: Identify
procedures used to ensure the three phases of control to manage the
quality on this project. For each DFOW, a Preparatory and Initial
phase checklist will be filled out during the Preparatory and Initial
phase meetings. Conduct the Preparatory and Initial Phases and
meetings with a view towards obtaining quality construction by planning
ahead and identifying potential problems for each DFOW.

PERSONNEL MATRIX: Not Applicable

PROCEDURES FOR COMPLETION INSPECTION: Not Applicable

TRAINING PROCEDURES AND TRAINING LOG: Not Applicable

ORGANIZATION AND PERSONNEL CERTIFICATIONS LOG: Procedures for
coordinating, tracking and documenting all certifications on
subcontractors, testing laboratories, suppliers, personnel, etc. QC
Manager will ensure that certifications are current, appropriate for
the work being performed, and will not lapse during any period of the

contract that the work is being performed.

QC PLAN MEETINGS

Prior to submigsion of the QC Plan, the QC Manager will meet with the
Contracting Officer to discuss the QC Plan requirements of this Contract.
The purpose of this meeting is to develop a mutual understanding of the QC
Plan requirements prior to plan development and submission and to agree on
the Contractor's list of DFOWs.
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1.8 COORDINATION AND MUTUAL UNDERSTANDING MEETING

After submission of the QC Plan, and prior to the start of construction,
the QC Manager will meet with the Contracting Officer to present the QC
program required by this Contract. When a new QC Manager is appointed, the
coordination and mutual understanding meeting shall be repeated.

1.8.1 Purpose

The purpose of this meeting is to develop a mutual understanding of the QC
details, including documentation, administration for on-site and off-site
work, design intent, environmental requirements and procedures,
coordination of activities to be performed, and the coordination of the
Contractor's management, production, and QC personnel. At the meeting, the
Contractor will be required to explain in detail how three phases of
control will be implemented for each DFOW, as well as how each DFOW will be
affected by each management plan or requirement as listed below:

a. Waste Management Plan.

c. Procedures for noise and acoustics management.
d. Environmental Protection Plan.

e. Environmental regulatory requirements.

1.8.2 Coordination of Activities

Coordinate activities included in various sections to assure efficient and
orderly installation of each component. Coordinate operations included
under different sections that are dependent on each other for proper
installation and operation.

1.8.3 Attendees

As a minimum, the Contractor's personnel required to attend include an
officer of the firm, the Project Manager, Project Superintendent, QC
Manager, Alternate QC Manager, QC Specialists, A/E, CA, Environmental
Manager, and subcontractor representatives. Each subcontractor who will be
assigned QC responsibilities shall have a principal of the firm at the
meeting. Minutes of the meeting will be prepared by the QC Manager and
signed by the Contractor, the A/E and the Contracting Officer. Provide a
copy of the signed minutes to all attendees and shall be included in the QC
Plan.

1.9 QC MEETINGS

After the start of construction, conduct weekly QC meetings by the QC
Manager at the work site with the Project Superintendent, QC Specialists,
the CA, and the foremen who are performing the work of the DFOWs. The QC
Manager is to prepare the minutes of the meeting and provide a copy to the
Contracting Officer within two working days after the meeting. The
Contracting Officer may attend these meetings. As a minimum, accomplish
the following at each meeting:

a. Review the minutes of the previous meeting.
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b. Review the schedule and the status of work and rework.
c. Review the status of submittals.

d. Review the work to be accomplished in the next two weeks and
documentation required.

e. Resolve QC and production problems (RFI, etc.).

f. Address items that may require revising the QC Plan.
g. Review Accident Prevention Plan (APP).

h. Review environmental requirements and procedures.

i. Review Waste Management Plan.

k. Review Environmental Management Plan.

1.10 DESIGN REVIEW AND DOCUMENTATION (OMITTED)
1.10.1 Design Review

Review design documents to verify that each commissioned system meets the
design intent relative to functionality, energy performance, water
performance, maintainability, sustainability, system cost, indoor
environmental quality, and local environmental impacts. Fully document
review in written report.

1.10.2 Contract Document Review

Review the Contract documents to verify that Cx is adequately specified,
and that each commissioned system is likely to meet the design intent
relative to functionality, energy performance, water performance,
maintainability, sustainability, system cost, indoor environmental quality,
and local environmental impacts.1l.11 THREE PHASES OF CONTROL

Adequately cover both on-site and off-site work with the Three Phases of
Control and include the following for each DFOW.

1.11.1 Preparatory Phase

Notify the Contracting Officer at least two work days in advance of each
preparatory phase meeting. The meeting will be conducted by the QC Manager
and attended by the QC Specialists, the Project Superintendent, the CA, and
the foreman responsible for the DFOW. When the DFOW will be accomplished
by a subcontractor, that subcontractor's foreman shall attend the
preparatory phase meeting. Document the results of the preparatory phase
actions in the Preparatory Phase Checklist. Perform the following prior to
beginning work on each DFOW:

a. Review each paragraph of the applicable specification sections.

b. Review the Contract drawings.
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c. Verify that field measurements are as indicated on construction and/or
shop drawings before confirming product orders, in order to minimize
waste due to excessive materials.

d. Verify that appropriate shop drawings and submittals for materials and
equipment have been submitted and approved. Verify receipt of approved
factory test results, when required.

e. Review the testing plan and ensure that provisions have been made to
provide the required QC testing.

f. Examine the work area to ensure that the required preliminary work has
been completed.

g. Coordinate the schedule of product delivery to designated prepared
areas in order to minimize site storage time and potential damage to
stored materials.

h. Arrange for the return of shipping/packaging materials, such as wood
pallets, where economically feasible.

i. Examine the required materials, equipment and sample work to ensure
that they are on hand and conform to the approved shop drawings and
submitted data.

j. Discuss specific controls used and construction methods, construction
tolerances, workmanship standards, and the approach that will be used
to provide quality construction by planning ahead and identifying
potential problems for each DFOW.

k. Review the APP and appropriate Activity Hazard Analysis (AHA) to ensure
that applicable safety requirements are met, and that required Material
Safety Data Sheets (MSDS) are submitted.

1.11.2 Initial Phase

Notify the Contracting Officer at least two work days in advance of each
initial phase. When construction crews are ready to start work on a DFOW,
conduct the initial phase with the QC Specialists, the Project
Superintendent, and the foreman responsible for that DFOW. Observe the
initial segment of the DFOW to ensure that the work complies with Contract
requirements. Document the results of the initial phase in the Initial
Phase Checklist. Repeat the initial phase for each new crew to work
on-site, or when acceptable levels of specified quality are not being met.
Perform the following for each DFOW:

a. Establish the quality of workmanship required.
b. Resolve conflicts.
c. Ensure that testing is performed by the approved laboratory.

d. Check work procedures for compliance with the APP and the appropriate
AHA to ensure that applicable safety requirements are met.
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1.11.3 Follow-Up Phase

Perform the following for on-going work daily, or more frequently as
necessary, until the completion of each DFOW and document in the daily CQC
Report:

a. Ensure the work is in compliance with Contract requirements.
b. Maintain the quality of workmanship required.
c. Ensure that testing is performed by the approved laboratory.
d. Ensure that rework items are being corrected.

e. Assure manufacturers representatives have performed necessary
inspections if required and perform safety inspections.

1.11.4 Additional Preparatory and Initial Phases

Conduct additional preparatory and initial phases on the same DFOW if the
quality of on-going work is unacceptable, if there are changes in the
applicable QC organization, if there are changes in the on-site production
supervision or work crew, if work on a DFOW is resumed after substantial
period of inactivity, or if other problems develop.

1.11.5 Notification of Three Phases of Control for Off-Site Work

Notify the Contracting Officer at least two weeks prior to the start of the
preparatory and initial phases.

1.12 SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review and approval of submittals are described
in Section 01 33 00 SUBMITTAL PROCEDURES.

1.13 TESTING

Except as stated otherwise in the specification sections, perform sampling
and testing required under this Contract.

1.13.1 Accreditation Requirements

Construction materials testing laboratories must be accredited by a
laboratory accreditation authority and will be required to submit a copy of
the Certificate of Accreditation and Scope of Accreditation. The
laboratory's scope of accreditation must include the appropriate ASTM
standards (E 329, C 1077, D 3666, D 3740, A 880, E 543) listed in the
technical sections of the specifications. Laboratories engaged in
Hazardous Materials Testing shall meet the requirements of OSHA and EPA.
The policy applies to the specific laboratory performing the actual
testing, not just the Corporate Office.

1.13.2 Laboratory Accreditation Authorities

Laboratory Accreditation Authorities include the National Voluntary
Laboratory Accreditation Program (NVLAP) administered by the National
Institute of Standards and Technology at
http://ts.nist.gov/ts/htdocs/210/214/214.htm , the American Association of
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State Highway and Transportation Officials (AASHTO) program at
http://www.transportation.org/aashto/home.nsf/frontpage , International
Accreditation Services, Inc. (IAS) at http://www.iasonline.org, U. S. Army
Corps of Engineers Materials Testing Center (MTC)at
http://www.wes.army.mil/SL/MTC/, the American Association for Laboratory
Accreditation (A2LA) program at http://www.a2la.org/, the Washington
Association of Building Officials (WABO) at http://www.wabo.org/ (Approval
authority for WABO is limited to projects within Washington State), and the
Washington Area Council of Engineering Laboratories (WACEL) at
http://www.wacel .org/labaccred.html (Approval authority by WACEL is limited
to projects within Facilities Engineering Command (FEC) Washington
geographical area).

1.13.3 Capability Check

The Contracting Officer retains the right to check laboratory equipment in
the proposed laboratory and the laboratory technician's testing procedures,
techniques, and other items pertinent to testing, for compliance with the
standards set forth in this Contract.

1.13.4 Test Results

Cite applicable Contract requirements, tests or analytical procedures

used. Provide actual results and include a statement that the item tested
or analyzed conforms or fails to conform to specified requirements. If the
item fails to conform, notify the Contracting Officer immediately.
Conspicuously stamp the cover sheet for each report in large red letters
"CONFORMS" or "DOES NOT CONFORM" to the specification requirements,
whichever is applicable. Test results must be signed by a testing
laboratory representative authorized to sign certified test reports.
Furnish the signed reports, certifications, and other documentation to the
Contracting Officer via the QC Manager. Furnish a summary report of field
tests at the end of each month, per the paragraph entitled "INFORMATION FOR
THE CONTRACTING OFFICER".

1.13.5 Test Reports and Monthly Summary Report of Tests

Furnish the signed reports, certifications, and a summary report of field
tests at the end of each month to the Contracting Officer. Attach a copy
of the summary report to the last daily Contractor Quality Control Report
of each month. Provide a copy of the signed test reports and
certifications to the OMSI preparer for inclusion into the OMSI
documentation.

1.14 QC CERTIFICATIONS

1.14.1 CQC Report Certification
Contain the following statement within the CQC Report: "On behalf of the
Contractor, I certify that this report is complete and correct and
equipment and material used and work performed during this reporting period
is in compliance with the contract drawings and specifications to the best
of my knowledge, except as noted in this report."

1.14.2 Invoice Certification
Furnish a certificate to the Contracting Officer with each payment request,

signed by the QC Manager, attesting that as-built drawings are current,
coordinated and attesting that the work for which payment is requested,
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including stored material, is in compliance with Contract requirements.
1.14.3 Completion Certification

Upon completion of work under this Contract, the QC Manager shall furnish a
certificate to the Contracting Officer attesting that "the work has been
completed, inspected, tested and is in compliance with the Contract."
Provide a copy of this final QC Certification for completion to the OMSI
preparer for inclusion into the OMSI documentation.

1.15 COMPLETION INSPECTIONS
1.15.1 Punch-Out Inspection

Near the completion of all work or any increment thereof, established by a
completion time stated in the Contract Clause entitled "Commencement,
Prosecution, and Completion of Work," or stated elsewhere in the
specifications, the QC Manager and the CA must conduct an inspection of the
work and develop a "punch list" of items which do not conform to the
approved drawings, specifications and Contract. Include in the punch list
any remaining items on the "Rework Items List", which were not corrected
prior to the Punch-Out Inspection. Include within the punch list the
estimated date by which the deficiencies will be corrected. Provide a copy
of the punch list to the Contracting Officer. The QC Manager, or staff,
must make follow-on inspections to ascertain that all deficiencies have
been corrected. Once this is accomplished, notify the Government that the
facility is ready for the Government "Pre-Final Inspection'.

1.15.2 Pre-Final Inspection

The Government and QCM will perform this inspection to verify that the
facility is complete and ready to be occupied. A Government "Pre-Final
Punch List" will be documented by the COM as a result of this inspection.
The QC Manager will ensure that all items on this list are corrected prior
to notifying the Government that a "Final" inspection with the Client can
be scheduled. Any items noted on the "Pre-Final" inspection must be
corrected in a timely manner and be accomplished before the contract
completion date for the work,or any particular increment thereof, if the
project is divided into increments by separate completion dates.

1.15.3 Final Acceptance Inspection

Notify the Contracting Officer at least 14 calendar days prior to the date
a final acceptance inspection can be held. State within the notice that all
items previously identified on the pre-final punch list will be corrected
and acceptable, along with any other unfinished Contract work, by the date
of the final acceptance inspection. The Contractor must be represented by
the QC Manager, the Project Superintendent, the CA, and others deemed
necessary. Attendees for the Government will include the Contracting
Officer, other FEAD/ROICC personnel, and personnel representing the
Client. Failure of the Contractor to have all contract work acceptably
complete for this inspection will be cause for the Contracting Officer to
bill the Contractor for the Government's additional inspection cost in
accordance with the Contract Clause entitled "Inspection of Construction."
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1.16 TRAINING (OMITTED)

1.17 DOCUMENTATION

Maintain current and complete records of on-site and off-site QC program
operations and activities.

1.17.1 Construction Documentation

Reports are required for each day that work is performed and must be
attached to the Contractor Quality Control Report prepared for the same
day. Maintain current and complete records of on-site and off-site QC
program operations and activities. The forms identified under the
paragraph "INFORMATION FOR THE CONTRACTING OFFICER" will be used. Reports
are required for each day work is performed. Account for each calendar day
throughout the life of the Contract. Every space on the forms must be
filled in. Use N/A if nothing can be reported in one of the spaces. The
Project Superintendent and the QC Manager must prepare and sign the
Contractor Production and CQC Reports, respectively. The reporting of work
must be identified by terminology consistent with the construction
schedule. In the "remarks" sections of the reports, enter pertinent
information including directions received, problems encountered during
construction, work progress and delays, conflicts or errors in the drawings
or specifications, field changes, safety hazards encountered, instructions
given and corrective actions taken, delays encountered and a record of
visitors to the work site, quality control problem areas, deviations from
the QC Plan, construction deficiencies encountered, meetings held. For
each entry in the report(s), identify the Schedule Activity No. that is
associated with the entered remark.

1.17.2 Quality Control Validation
Establish and maintain the following in a series of three ring binders.
Binders shall be divided and tabbed as shown below. These binders must be

readily available to the Contracting Officer during all business hours.

a. All completed Preparatory and Initial Phase Checklists, arranged by
specification section.

b. All milestone inspections, arranged by Activity Number.

c. An up-to-date copy of the Testing Plan and Log with supporting field
test reports, arranged by specification section.

d. Copies of all contract modifications, arranged in numerical order.
Also include documentation that modified work was accomplished.

e. An up-to-date copy of the Rework Items List.
f. Maintain up-to-date copies of all punch lists issued by the QC staff to
the Contractor and Sub-Contractors and all punch lists issued by the

Government.

g. Commissioning documentation including schedules, tests, and reports.
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1.17.3 Reports from the QC Specialist (sg)

Reports are required for each day that work is performed in their area of
responsibility. QC Specialist reports shall include the same documentation
requirements as the CQC Report for their area of responsibility. QC
Specialist reports are to be prepared, signed and dated by the QC
Specialists and shall be attached to the CQC Report prepared for the same
day.

1.17.4 Testing Plan and Log

As tests are performed, the QC Manager will record on the "Testing Plan and
Log" the date the test was performed and the date the test results were
forwarded to the Contracting Officer. Attach a copy of the updated
"Testing Plan and Log" to the last daily CQC Report of each month, per the
paragraph "INFORMATION FOR THE CONTRACTING OFFICER". Provide a copy of the
final "Testing Plan and Log" to the OMSI preparer for inclusion into the
OMSI documentation.

1.17.5 Rework Items List

The QC Manager must maintain a list of work that does not comply with the
Contract, identifying what items need to be reworked, the date the item was
originally discovered, the date the item will be corrected by, and the date
the item was corrected. There is no requirement to report a rework item
that is corrected the same day it is discovered. Attach a copy of the
"Rework Items List" to the last daily CQC Report of each month. The
Contractor is responsible for including those items identified by the
Contracting Officer.

1.17.6 As-Built Drawings

The QC Manager is required to ensure the as-built drawings, required by
Section 01 78 00 CLOSEOUT SUBMITTALS are kept current on a daily basis and
marked to show deviations which have been made from the Contract drawings.
Ensure each deviation has been identified with the appropriate modifying
documentation (e.g. PC No., Modification No., Request for Information No.,
etc.). The QC Manager or QC Specialist assigned to an area of
responsibility must initial each revision. Upon completion of work, the QC
Manager will furnish a certificate attesting to the accuracy of the
as-built drawings prior to submission to the Contracting Officer.

1.18 NOTIFICATION ON NON-COMPLIANCE

The Contracting Officer will notify the Contractor of any detected
non-compliance with the Contract. Take immediate corrective action after
receipt of such notice. Such notice, when delivered to the Contractor at
the work site, shall be deemed sufficient for the purpose of notification.
If the Contractor fails or refuses to comply promptly, the Contracting
Officer may issue an order stopping all or part of the work until
satisfactory corrective action has been taken. No part of the time lost
due to such stop orders will be made the subject of claim for extension of
time for excess costs or damages by the Contractor.
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1.19 CONSTRUCTION INDOOR AIR QUALITY (IAQ) MANAGEMENT PLAN (OMITTED)

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION

3.1 PREPARATION

Designate receiving/storage areas for incoming material to be delivered
according to installation schedule and to be placed convenient to work area
in order to minimize waste due to excessive materials handling and
misapplication. Store and handle materials in a manner as to prevent loss
from weather and other damage. Keep materials, products, and accessories
covered and off the ground, and store in a dry, secure area. Prevent
contact with material that may cause corrosion, discoloration, or

staining. Protect all materials and installations from damage by the
activities of other trades.

-- End of Section --
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SECTION 01 50 00

TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
08/09

PART 1 GENERAL

1.

1 SUMMARY

Requirements of this Section apply to, and are a component of, each section
of the specifications.

.2 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C511 (2007) Standard for Reduced-Pressure
Principle Backflow Prevention Assembly

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH

(FCCCHR)
FCCCHR List (continuously updated) List of Approved
Backflow Prevention Assemblies
FCCCHR Manual (1988e9) Manual of Cross-Connection Control

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2009) Standard for Safeguarding
Construction,Alteration, and Demolition
Operations

NFPA 70 (2008; AMD 1 2008) National Electrical

Code - 2008 Edition
U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
FAA AC 70/7460-1 (Rev K) Obstruction Marking and Lighting
U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2000) Manual of Uniform Traffic Control
Devices

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submitted the following
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-01 Preconstruction Submittals

Construction site plan; G
Traffic control plan; G

SD-03 Product Data
Backflow preventers; G
SD-06 Test Reports
Backflow Preventer Tests; G
SD-07 Certificates
Backflow Tester Certification; G
Backflow Preventers Certificate of Full Approval
1.4 CONSTRUCTION SITE PLAN

Prior to the start of work, submit a site plan showing the locations and
dimensions of temporary facilities (including layouts and details,
equipment and material storage area (onsite and offsite), and access and
haul routes, avenues of ingress/egress to the fenced area and details of
the fence installation. Identify any areas which may have to be graveled
to prevent the tracking of mud. Indicate if the use of a supplemental or
other staging area is desired. Show locations of safety and construction
fences, site trailers, construction entrances, trash dumpsters, temporary
sanitary facilities, and worker parking areas.

1.5 BACKFLOW PREVENTERS CERTIFICATE

Certificate of Full Approval from FCCCHR List, University of Southern
California, attesting that the design, size and make of each backflow
preventer has satisfactorily passed the complete sequence of performance
testing and evaluation for the respective level of approval. Certificate
of Provisional Approval will not be acceptable.

1.5.1 Backflow Tester Certificate

Prior to testing, submit to the Contracting Officer certification issued by
the State or local regulatory agency attesting that the backflow tester has
successfully completed a certification course sponsored by the regulatory
agency. Tester must not be affiliated with any company participating in
any other phase of this Contract.

1.5.2 Backflow Prevention Training Certificate
Submit a certificate recognized by the State or local authority that states

the Contractor has completed at least 10 hours of training in backflow
preventer installations. The certificate must be current.
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PART 2 PRODUCTS
2.1 TEMPORARY SIGNAGE
2.1.1 Bulletin Board

Immediately upon beginning of work, provide a weatherproof glass-covered
bulletin board not less than 36 by 48 inches in size for displaying the
Equal Employment Opportunity poster, a copy of the wage decision contained
in the contract, Wage Rate Information poster, and other information
approved by the Contracting Officer. Locate the bulletin board at the
project site in a conspicuous place easily accessible to all employees, as
approved by the Contracting Officer.

2.1.2 Project and Safety Signs

The requirements for the signs, their content, and location are as
specified in Section 01 00 00 GENERAL REQUIREMENTS. Erect signs within 15
days after receipt of the notice to proceed. Correct the data required by
the safety sign daily, with light colored metallic or non-metallic numerals.

2.2 TEMPORARY TRAFFIC CONTROL
2.2.1 Haul Roads

At contractors expense construct access and haul roads necessary for proper
prosecution of the work under this contract. Construct with suitable
grades and widths; sharp curves, blind corners, and dangerous cross traffic
are be avoided. Provide necessary lighting, signs, barricades, and
distinctive markings for the safe movement of traffic. The method of dust
control, although optional, must be adequate to ensure safe operation at
all times. Location, grade, width, and alignment of construction and
hauling roads are subject to approval by the Contracting Officer. Lighting
must be adequate to assure full and clear visibility for full width of haul
road and work areas during any night work operations.

2.2.2 Barricades

Erect and maintain temporary barricades to limit public access to hazardous
areas. Whenever safe public access to paved areas such as roads, parking
areas or sidewalks is prevented by construction activities or as otherwise
necessary to ensure the safety of both pedestrian and vehicular traffic
barricades will be required. Securely place barricades clearly visible
with adequate illumination to provide sufficient visual warning of the
hazard during both day and night.

2.2.3 Fencing
a. Provide fencing along the construction site at all open excavations and
tunnels to control access by unauthorized people. Fencing must be
installed to be able to restrain a force of at least 250 pounds against
it.
2.2.4 Temporary Wiring
Provide temporary wiring in accordance with NFPA 241 and NFPA 70, Article

305-6 (b), Assured Equipment Grounding Conductor Program. Include frequent
inspection of all equipment and apparatus.
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.2.5 Backflow Preventers

Reduced pressure principle type conforming to the applicable requirements
AWWA C511. Provide backflow preventers complete with 150 pound mounted
gate valve and strainer, stainless steel or bronze, internal parts. The
particular make, model/design, and size of backflow preventers to be
installed must be included in the latest edition of the List of Approved
Backflow Prevention Assemblies issued by the FCCCHR List and be accompanied
by a Certificate of Full Approval from FCCCHR List. After installation
conduct Backflow Preventer Tests and provide test reports verifing that the
installation meets the FCCCHR Manual Standards.

PART 3 EXECUTION

3

3

3

3

3

.1 EMPLOYEE PARKING

Contractor employees will park privately owned vehicles in an area
designated by the Contracting Officer. This area will be within reasonable
walking distance of the construction site. Contractor employee parking
must not interfere with existing and established parking requirements of
the government installation.

.2 AVAILABILITY AND USE OF UTILITY SERVICES

.2.1 Temporary Utilities

Provide temporary utilities required for construction. Materials may be
new or used, must be adequate for the required usage, not create unsafe
conditions, and not violate applicable codes and standards.

.2.2 Payment for Utility Services

a. The Government will make all reasonably required utilities available to
the Contractor from existing outlets and supplies, as specified in the
contract. TUnless otherwise provided in the contract, the amount of
each utility service consumed will be charged to or paid for by the
Contractor at prevailing rates charged to the Government or, where the
utility is produced by the Government, at reasonable rates determined
by the Contracting Officer. Carefully conserve any utilities furnished
without charge. (See Section 01 00 05, GENERAL AND SPECIAL PROVISIONS)

b. Pay all costs incurred in connecting, converting, and transferring the
utilities to the work. Make connections, including providing
backflow-preventing devices on connections to domestic water lines;
providing meters; and providing transformers; and make disconnections.
Under no circumstances will taps to base fire hydrants be allowed for
obtaining domestic water.

.2.3 Meters and Temporary Connections

At the Contractors expense and in a manner satisfactory to the Contracting
Officer, provide and maintain necessary temporary connections, distribution
lines, and meter bases (Government will provide meters) required to measure
the amount of each utility used for the purpose of determining charges.
Notify the Contracting Officer, in writing, 5 working days before final
electrical connection is desired so that a utilities contract can be
established. The Government will provide a meter and make the final hot
connection after inspection and approval of the Contractor's temporary
wiring installation. The Contractor will not make the final electrical
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connection.
3.2.4 Advance Deposit

An advance deposit for utilities consisting of an estimated month's usage
or a minimum of $50.00 will be required. The last monthly bills for the
fiscal year will normally be offset by the deposit and adjustments will be
billed or returned as appropriate. Services to be rendered for the next
fiscal year, beginning 1 October, will require a new deposit. Notification
of the due date for this deposit will be mailed to the Contractor prior to
the end of the current fiscal year.

3.2.5 Final Meter Reading

Before completion of the work and final acceptance of the work by the
Government, notify the Contracting Officer, in writing, 5 working days
before termination is desired. The Government will take a final meter
reading, disconnect service, and remove the meters. Then remove all the
temporary distribution lines, meter bases, and associated paraphernalia.
Pay all outstanding utility bills before final acceptance of the work by
the Government.

3.2.6 Utilities at Special Locations (OMITTED)

3.2.7 Utility Services for Diego Garcia Projects (OMITTED)
3.2.8 Utility Services for Wake Island (OMITTED)

3.2.9 Telephones at Midway, Wake, and Diego Garcia (OMITTED)
3.2.10 Electricity (OMITTED)

3.2.11 Water

Make connections to existing facilities to provide water for construction
purposes.

3.2.12 Sanitation

a. Provide and maintain within the construction area minimum
field-type sanitary facilities approved by the Contracting Officer and
periodically empty wastes into a municipal, district, or station
sanitary sewage system, or remove waste to a commercial facility.
Obtain approval from the system owner prior to discharge into any
municipal, district, or commercial sanitary sewer system. Any
penalties and / or fines associated with improper discharge will be the
responsibility of the Contractor. Coordinate with the Contracting
Officer and follow station regulations and procedures when discharging
into the station sanitary sewer system. Maintain these conveniences at
all times without nuisance. Include provisions for pest control and
elimination of odors. Government toilet facilities will not be
available to Contractor's personnel.

b. Provide temporary sewer and sanitation facilities that are
self-contained units with both urinals and stool capabilities.
Ventilate the units to control odors and fumes and empty and clean them
at least once a week or more often if required by the Contracting
Officer. The doors shall be self-closing. The exterior of the unit
shall match the base standard color. Locate the facility behind the
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construction fence or out of the public view.
3.2.13 Telephone
Make arrangements and pay all costs for telephone facilities desired.
3.2.14 Obstruction Lighting of Cranes

Provide a minimum of 2 aviation red or high intensity white obstruction
lights on temporary structures (including cranes) over 100 feet above
ground level. Light construction and installation must comply with

FAA AC 70/7460-1. Lights must be operational during periods of reduced
visibility, darkness, and as directed by the Contracting Officer.

3.2.15 Fire Protection

Provide temporary fire protection equipment for the protection of personnel
and property during construction. Remove debris and flammable materials
daily to minimize potential hazards.

3.3 TRAFFIC PROVISIONS
3.3.1 Maintenance of Traffic

a. Conduct operations in a manner that will not close any thoroughfare or
interfere in any way with traffic on railways or highways except with
written permission of the Contracting Officer at least 15 calendar days
prior to the proposed modification date, and provide a Traffic Control
Plan detailing the proposed controls to traffic movement for approval.
The plan must be in accordance with State and local regulations and the

MUTCD, Part VI. Contractor may move oversized and slow-moving vehicles
to the worksite provided requirements of the highway authority have
been met.

b. Conduct work so as to minimize obstruction of traffic, and maintain
traffic on at least half of the roadway width at all times. Obtain
approval from the Contracting Officer prior to starting any activity
that will obstruct traffic.

c. Provide, erect, and maintain, at contractors expense, lights, barriers,
signals, passageways, detours, and other items, that may be required by
the Life Safety Signage, overhead protection authority having
jurisdiction.

3.3.2 Protection of Traffic

Maintain and protect traffic on all affected roads during the construction
period except as otherwise specifically directed by the Contracting
Officer. Measures for the protection and diversion of traffic, including
the provision of watchmen and flagmen, erection of barricades, placing of
lights around and in front of equipment the work, and the erection and
maintenance of adequate warning, danger, and direction signs, will be as
required by the State and local authorities having jurisdiction. Protect
the traveling public from damage to person and property. Minimize the
interference with public traffic on roads selected for hauling material to
and from the site. Investigate the adequacy of existing roads and their
allowable load limit. Contractor is responsible for the repair of any
damage to roads caused by construction operations.
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3.3.3 Rush Hour Restrictions

Do not interfere with the peak traffic flows preceding and during normal
operations without notification to and approval by the Contracting Officer.

3.3.4 Dust Control

Dust control methods and procedures must be approved by the Contracting
Officer. Treat dust abatement on access roads with applications of calcium
chloride, water sprinklers, or similar methods or treatment.

3.3.5 Commercial Vehicles In/Out of NAVSTA/NAS Norfolk, VA (OMITTED)
3.4 CONTRACTOR'S TEMPORARY FACILITIES
3.4.1 Safety

Protect the integrity of any installed safety systems or personnel safety
devices. If entrance into systems serving safety devices is required, the
Contractor must obtain prior approval from the Contracting Officer. If it
is temporarily necessary to remove or disable personnel safety devices in
order to accomplish contract requirements, provide alternative means of
protection prior to removing or disabling any permanently installed safety
devices or equipment and obtain approval from the Contracting Officer.

3.4.2 Administrative Field Offices

Provide and maintain administrative field office facilities within the
construction area at the designated site. Government office and warehouse
facilities will not be available to the Contractor's personnel.

3.4.3 Storage Area

Construct a temporary 6 foot high chain link fence around trailers and
materials. Include plastic strip inserts, colored green, so that
visibility through the fence is obstructed. Fence posts may be driven, in
lieu of concrete bases, where soil conditiong permit. Do not place or
store Trailers, materials, or equipment outside the fenced area unless such
trailers, materials, or equipment are assigned a separate and distinct
storage area by the Contracting Officer away from the vicinity of the
construction site but within the installation boundaries. Trailers,
equipment, or materials must not be open to public view with the exception
of those items which are in support of ongoing work on any given day. Do
not stockpile materials outside the fence in preparation for the next day's
work. Park mobile equipment, such as tractors, wheeled lifting equipment,
cranes, trucks, and like equipment within the fenced area at the end of
each work day.

3.4.4 Supplemental Storage Area

Upon Contractor's request, the Contracting Officer will designate another
or supplemental area for the Contractor's use and storage of trailers,
equipment, and materials. This area may not be in close proximity of the
construction site but will be within the installation boundaries. Fencing
of materials or equipment will not be required at this site; however, the
Contractor is responsible for cleanliness and orderliness of the area used
and for the security of any material or equipment stored in this area.
Utilities will not be provided to this area by the Government.
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3.4.5 Appearance of Trailers

a. Trailers utilized by the Contractor for administrative or material
storage purposes must present a clean and neat exterior appearance and
be in a state of good repair. Trailers which, in the opinion of the
Contracting Officer, require exterior painting or maintenance will not
be allowed on installation property.

b.Paint using suitable paint and maintain the temporary facilities.
Failure to do so will be sufficient reason to require their removal.

3.4.6 Trailers or Storage Buildings

a. Trailers or storage buildings will be permitted, where space is
available, subject to the approval of the Contracting Officer. The
trailers or buildings shall be in good condition, free from visible
damage rust and deterioration, and meet all applicable safety
requirements. Trailers shall be roadworthy and comply with all
appropriate state and local vehicle requirements. Failure to maintain
storage trailers or buildings to these standards shall result in the
removal of non-complying units at the Contractor's expense. A sign not
smaller than 24 by 24 inches shall be conspicuously placed on the
trailer depicting the company name, business phone number, and
emergency phone number. Trailers shall be anchored to resist high
winds and must meet applicable state of local standards for anchoring
mobile trailers.

3.4.7 Maintenance of Storage Area

a. Keep fencing in a state of good repair and proper alignment. Grassed
or unpaved areas, which are not established roadways, will be covered
with a layer of gravel as necessary to prevent rutting and the tracking
of mud onto paved or established roadways, should the Contractor elect
to traverse them with construction equipment or other wvehicles; gravel
gradation will be at the Contractor's discretion. Mow and maintain
grass located within the boundaries of the construction site for the
duration of the project. Grass and vegetation along fences, buildings,
under trailers, and in areas not accessible to mowers will be edged or
trimmed neatly.

b. Cut grass (or annual weeds) within the construction and storage sites
to a maximum 4 inch height at least once a week during the growing
season unless the grass area is not visible to the public. Trim the
grass around fences at time of grass cutting. Maintain grass or weeds
on stockpiled earth as descried above.

3.4.8 New Building

In the event a new building is constructed for the temporary project field
office, it will be a minimum 12 feet in width, 16 feet in length and have a
minimum of 7 feet headroom. Equip the building with approved electrical
wiring, at least one double convenience outlet and the required switches
and fuses to provide 110-120 volt power. Provide a work table with stool,
desk with chair, two additional chairs, and one legal size file cabinet
that can be locked. The building must be waterproof, supplied with a
heater, have a minimum of two doors, electric lights, a telephone, a
battery operated smoke detector alarm, a sufficient number of adjustable
windows for adequate light and ventilation, and a supply of approved
drinking water. Approved sanitary facilities must be furnished. Screen
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the windows and doors and provide the doors with dead bolt type locking
devices or a padlock and heavy duty hasp bolted to the door. Door hinge
pins will be non-removable. Arrange the windows to open and to be securely
fastened from the inside. Protect glass panels in windows by bars or heavy
mesh screens to prevent easy access. In warm weather, furnish air
conditioning capable of maintaining the office at 50 percent relative
humidity and a room temperature 20 degrees F below the outside temperature
when the outside temperature is 95 degrees F. Any new building erected for
a temporary field office must be maintained by the Contractor during the
life of the contract and upon completion and acceptance of the work become
the property of the Contractor and removed from the site. All charges for
telephone service for the temporary field office will be borne by the
Contractor, including long distance charges up to a maximum of $75.00 per
month.

3.4.9 Security Provisions

Provide adequate outside security lighting at the Contractor's temporary
facilities. The Contractor will be responsible for the security of its own
equipment; in addition, the Contractor will notify the appropriate law
enforcement agency requesting periodic security checks of the temporary
project field office.

3.4.10 Storage Size and Location

The open site available for storage must be confined to the indicated
operations area as indicated on the drawings.

3.4.11 Storage in Existing Buildings

The Contractor will be working around existing buildings; the storage of
material will not be allowed in the buildings.

3.4.12 Weather Protection of Temporary Facilities and Stored Materials

Take necessary precautions to ensure that roof openings and other critical
openings in the building are monitored carefully. Take immediate actions
required to seal off such openings when rain or other detrimental weather
is imminent, and at the end of each workday. Ensure that the openings are
completely sealed off to protect materials and equipment in the building
from damage.

3.4.12.1 Building and Site Storm Protection

When a warning of gale force winds is issued, take precautions to minimize
danger to persons, and protect the work and nearby Government property.
Precautions must include, but are not limited to, closing openings;
removing loose materials, tools and equipment from exposed locations; and
removing or securing scaffolding and other temporary work. Close openings
in the work when storms of lesser intensity pose a threat to the work or
any nearby Government property.

3.4.12.2 Hurricane Condition of Readiness
Unless directed otherwise, comply with:
a. Condition FOUR (Sustained winds of 50 knots or greater expected within

72 hours): Normal daily jobsite cleanup and good housekeeping
practices. Collect and store in piles or containers scrap lumber,
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waste material, and rubbish for removal and disposal at the close of
each work day. Maintain the construction site including storage areas,
free of accumulation of debris. Stack form lumber in neat piles less
than 4 feet high. Remove all debris, trash, or objects that could
become missile hazards.

b. Condition THREE (Sustained winds of 50 knots or greater expected within
48 hours): Maintain "Condition FOUR" requirements and commence
securing operations necessary for "Condition ONE" which cannot be
completed within 18 hours. Cease all routine activities which might
interfere with securing operations. Commence securing and stow all
gear and portable equipment. Make preparations for securing
buildings. Review requirements pertaining to "Condition TWO" and
continue action as necessary to attain "Condition THREE" readiness.
Contact Contracting Officer for weather and COR updates and completion
of required actions.

c. Condition TWO (Sustained winds of 50 knots or greater expected within
24 hours): Curtail or cease routine activities until securing
operation is complete. Reinforce or remove form work and scaffolding.
Secure machinery, tools, equipment, materials, or remove from the
jobsite. Expend every effort to clear all missile hazards and loose
equipment from general base areas. Contact Contracting Officer for
weather and Condition of Readiness (COR) updates and completion of
required actions.

d. Condition ONE. (Sustained winds of 50 knots or greater expected within
12 hours): Secure the jobsite, and leave Government premises.

3.5 GOVERNMENT FIELD OFFICE

3.5.1 Resident Engineer's Office (OMITTED)

3.5.2 Quality Control Manager Records and Field Office (OMITTED)
3.5.3 Trailer-Type Mobile Office

The Contractor may, at its option, furnish and maintain a trailer-type
mobile office acceptable to the Contracting Officer and providing as a
minimum the facilities specified above. Securely anchor the trailer to the
ground at all four corners to guard against movement during high winds.

3.6 PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so located
that operation by normal voice between these elements is not satisfactory,
the Contractor must install a satisfactory means of communication, such as
telephone or other suitable devices and made available for use by
Government personnel.

3.7 TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, but not later than 15 days after the date
established for commencement of work, furnish and erect temporary project
safety fencing at the work site. The safety fencing must be a high
visibility orange colored, high density polyethylene grid or approved
equal, a minimum of 42 inches high, supported and tightly secured to steel
posts located on maximum 10 foot centers, constructed at the approved
location. Maintain the safety fencing during the life of the contract and,
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upon completion and acceptance of the work, will become the property of the
Contractor and be removed from the work site.

3.8 CLEANUP

Remove construction debris, waste materials, packaging material and the
like from the work site daily. Any dirt or mud which is tracked onto paved
or surfaced roadways must be cleaned away. Store within the fenced area
described above or at the supplemental storage area any materials resulting
from demolition activities which are salvageable. Neatly stacked stored
materials not in trailers, whether new or salvaged.

3.9 RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletinboard, signs, barricades,
haulroads, and any other temporary products from the site. After removal
of trailers, materials, and equipment from within the fenced area, remove
the fence that will become the property of the Contractor. Restore to the
original or better condition, areas used by the Contractor for the storage
of equipment or material, or other use. Gravel used to traverse grassed
areas must be removed and the area restored to its original condition,
including top soil and seeding as necessary.

-- End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
05/09

PART 1 GENERAL
1.1 REFERENCES (OMITTED)
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
SD-11 Closeout Submittals
Record Drawings

Drawings showing final as-built conditions of the project. The
final CADD record drawings must consist of one set of electronic
CADD drawing files in the specified format, one set of mylar
drawings, 2 sets of blue-line prints of the mylars, and one set of
the approved working Record drawings.

1.3 PROJECT RECORD DOCUMENTS
1.3.1 Record Drawings

This paragraph covers record drawings complete, as a requirement of the
contract. The terms "drawings," "contract drawings," "drawing files,"
"working record drawings" and "final record drawings" refer to contract
drawings which are revised to be used for final record drawings showning
as-built conditions.

1.3.1.1 Government Furnished Materials

One set of electronic CADD files in the specified software and format
revised to reflect all bid amendments will be provided by the Government at
the preconstruction conference for projects requiring CADD file record
drawings.

1.3.1.2 Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built
conditions during the prosecution of the project. Keep these working
as-built marked drawings current on a weekly basis and at least one set
available on the jobsite at all times. Changes from the contract plans
which are made in the work or additional information which might be
uncovered in the course of construction must be accurately and neatly
recorded as they occur by means of details and notes. Prepare final record
(as-built) drawings after the completion of each definable feature of work
as listed in the Contractor Quality Control Plan (Foundations, Utilities,
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Structural Steel, etc., as appropriate for the project). The working
as-built marked prints and final record (as-built) drawings will be jointly
reviewed for accuracy and completeness by the Contracting Officer and the
Contractor prior to submission of each monthly pay estimate. If the
Contractor fails to maintain the working and final record drawings as
specified herein, the Contracting Officer will deduct from the monthly
progress payment an amount representing the estimated cost of maintaining
the record drawings. This monthly deduction will continue until an
agreement can be reached between the Contracting Officer and the Contractor
regarding the accuracy and completeness of updated drawings. Show on the
working and final record drawings, but not limited to, the following
information:

a. The actual location, kinds and sizes of all sub-surface utility
lines. In order that the location of these lines and appurtenances may be
determined in the event the surface openings or indicators become covered
over or obscured, show by offset dimensions to two permanently fixed
surface features, the end of each run including each change in direction on
the record drawings. Locate valves, splice boxes and similar appurtenances
by dimensioning along the utility run from a reference point. Also record
the average depth below the surface of each run.

b. The location and dimensions of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignment of roads,
earthwork, structures or utilities if any changes were made from contract
plans.

d. Changes in details of design or additional information obtained
from working drawings specified to be prepared and/or furnished by the
Contractor; including but not limited to fabrication, erection,
installation plans and placing details, pipe sizes, insulation material,
dimensions of equipment foundations, etc.

e. The topography, invert elevations and grades of drainage installed
or affected as part of the project construction.

f. Changes or modifications which result from the final inspection.

g. Where contract drawings or specifications present options, show
only the option selected for construction on the final as-built prints.

h. If borrow material for this project is from sources on Government
property, or if Government property is used as a spoil area, furnish a
contour map of the final borrow pit/spoil area elevations.

i. Systems designed or enhanced by the Contractor, such as HVAC
controls, fire alarm, fire sprinkler, and irrigation systems.

j. Modifications (include within change order price the cost to
change working and final record drawings to reflect modifications) and
compliance with the following procedures.

(1) Follow directions in the modification for posting descriptive
changes.
(2) Place a Modification Circle at the location of each deletion.
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(3) For new details or sections which are added to a drawing,
place a Modification Circle by the detail or section title.

(4) For minor changes, place a Modification Circle by the area
changed on the drawing (each location).

(5) For major changes to a drawing, place a Modification Circle
by the title of the affected plan, section, or detail at each
location.

(6) For changes to schedules or drawings, place a Modification
Circle either by the schedule heading or by the change in the
schedule.

(7) The Modification Circle size shall be 1/2 inch diameter
unless the area where the circle is to be placed is crowded.
Smaller size circle shall be used for crowded areas.

1.3.1.3 Drawing Preparation

Modify the record drawings as may be necessary to correctly show the
features of the project as it has been constructed by bringing the contract
set into agreement with approved working as-built prints, and adding such
additional drawings as may be necessary. At the time of final inspection, 1
copy of the working record drawings shall be delivered to the Contractin
Officer for review and approval. These working as-built marked prints must
be neat, legible and accurate. These drawings are part of the permanent
records of this project and must be returned to the Contracting Officer
after approval by the Government. Any drawings damaged or lost by the
Contractor must be satisfactorily replaced by the Contractor at no expense
to the Government.

1.3.1.4 Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to
modify the contract drawings or prepare additional new drawings. Additions
and corrections to the contract drawings must be equal in quality and
detail to that of the originals. Line colors, line weights, lettering,
layering conventions, and symbols must be the same as the original line
colors, line weights, lettering, layering conventions, and symbols. If
additional drawings are required, prepare them using the specified
electronic file format applying the same graphic standards specified for
original drawings. The title block and drawing border to be used for any
new final record drawings must be identical to that used on the contract
drawings. Accomplish additions and corrections to the contract drawings
using CADD files. The Contractor will use the most current version of
Microstation software using Window NT operating system. The Contractor
shall be responsible for providing all program files and hardware necessary
to prepare final record drawings. The electronic fileg will be supplied on
compact disc, read-only memory (CD-ROM). Provide all program files and
hardware necessary to prepare final record drawings. The Contracting
Officer will review final record drawings for accuracy and return them to
the Contractor for required corrections, changes, additions, and deletions.

c. When final revisions have been completed, show the wording "RECORD
DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the Contractor in
letters at least 3/16 inch high on the cover sheet drawing. Mark all other
contract drawings either "Record" drawing denoting no revisions on the
sheet or "Revised Record" denoting one or more revisions. Date original
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contract drawings in the revision block.

d. Within 10 days for contracts less than $5 million, or 20 days for
each specific phase of work for contracts $5 million and above after
Government approval of all of the working record drawings for a phase of
work, prepare the final CADD record drawings for that phase of work and
submit two sets of blue-lined prints of these drawings for Government
review and approval. The Government will promptly return one set of prints
annotated with any necessary corrections. Within 7 days for contracts less
than $5 million 10 days for contracts $5 million and above revise the CADD
files accordingly at no additional cost and submit one set of final prints
for the completed phase of work to the Government. Within 10 days for
contracts less than $5 million 20 days for contracts $5 million and above
of substantial completion of all phases of work, submit the final record
drawing package for the entire project. Submit one set of electronic files
on compact disc, read-only memory (CD-ROM), one set of mylars, two sets of
blue-line prints and one set of the approved working record drawings. They
must be complete in all details and identical in form and function to the
contract drawing files supplied by the Government. Any transactions or
adjustments necessary to accomplish this is the responsibility of the
Contractor. The Government reserves the right to reject any drawing files
it deems incompatible with the customer's CADD system. Paper prints,
drawing files and storage media submitted will become the property of the
Government upon final approval. Failure to submit final record drawing
files and marked prints as specified will be cause for withholding any
payment due the Contractor under this contract. Approval and acceptance of
final record drawings must be accomplished before final payment is made to
the Contractor.

1.3.1.5 Manually Prepared Drawings (OMITTED)

1.3.1.6 Payment
No separate payment will be made for record drawings required under this
contract, and all costs accrued in connection with such drawings are
considered a subsidiary obligation of the Contractor.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

-- End of Section --
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SECTION 02 01 03
ENVIRONMENTAL PROTECTION DURING CONSTRUCTION

Index
1. Scope 7. Protection of Environmental
2. Quality Control Resources
3. Environmental Protection Plan 8. Post-Construction Cleanup
4. Implementation 9. Restoration of Landscape Damage
5. Subcontractors 10. Maintenance of Pollution
6. Notification Control Facilities

11. Training in Pollution Control

1. SCOPE

This section covers prevention of environmental pollution and damage to the
environment as the result of construction operations under this contract
and for those measures set forth in other technical provisions of these
specifications. For the purpose of this specification, environmental
pollution and damage to the environment is defined as the presence of
chemical, physical, or biological elements or agents which adversely affect
human health or welfare; unfavorably alter ecological balances of
importance to human life; affect other species of importance to man; or
degrade the utility of the environment for aesthetic, cultural, and/or
historical purposes. The control of environmental pollution and damage
requires consideration of the potential effects of an action upon air,
water, and land resources, and includes management of visual aesthetics,
natural and cultural resources, noise levels, solid waste, hazardous waste,
toxic waste, radiant energy, and radioactive materials, as well as other
pollutants.

2. QUALITY CONTROL

The Contractor shall establish and maintain quality control for
environmental protection of all items set forth herein. The Contractor
shall record on daily reports any problems in complying with laws,
regulations, ordinances, and corrective action taken. The Contractor shall
immediately inform the Contracting Officer®s Representative of any
environmental problem.

3. ENVIRONMENTAL PROTECTION PLAN

The Contractor shall submit an Environmental Protection Plan which must be
approved by the DPW Environmental/Natural Resources Division prior to
construction. It shall include, but is not limited to, the following:

3.1 Legal Requirements

A list of Federal, State, and local laws, regulations, and permits
concerning environmental protection and pollution control and abatement
that are applicable to the Contractor®s proposed operations and the
requirements imposed by those laws, regulations, and permits shall be
included. Whenever there is a conflict between Federal, State, or local

laws, regulations, and permit requirements, the more restrictive provision
shall apply.
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3.2 Protection of Features

The Contractor shall prepare a listing of methods to protect resources
needing preservation within authorized work areas. These include natural
vegetation such as trees, shrubs, vines, grasses, and ground cover;
landscape features; air and water quality; fish and wildlife habitat;
endangered species; and soil conservation, as well as historical,
archeological, and cultural resources.

3.3 Environmental Protection Procedures

Procedures to be implemented to provide the required environmental
protection and to comply with the applicable laws and regulations shall be
included. The Contractor shall set out the procedures to be followed to
correct pollution of the environment due to accident, natural causes, or
failure to follow the procedures set out in accordance with the
Environmental Protection Plan.

3.4 Design Drawings

Drawings showing locations of any proposed temporary excavations or
embankments for haul roads, stream crossings, material storage areas,
temporary fuel tanks, sanitary facilities, and stockpiles of excess or
spoil materials shall be included.

3.5 Environmental Monitoring Management Plan

The Environmental Protection Plan shall include plans for monitoring
environmental compliance for the jobsite, including land, water, air,
noise, hazardous and toxic wastes, and materials and solid waste disposal.

3.6 Protection of Land Resources

Plan of protection for land resources as described in paragraph 7.1 of this
specification shall be included.

3.7 Protection of Surface and Groundwater

Methods of protecting surface and groundwater during construction
activities as described in paragraph 7.3 of this specification shall be
included.

3.8 Protection of Air Resources

Methods for protecting air resources as described in paragraph 7.5 of this
specification shall be included.

4. IMPLEMENTATION

The Contractor shall submit, in writing, the Environmental Protection Plan
to the Contracting Officer®s Representative within 10 days after receipt of
Notice to Proceed. The Contracting Officer”s Representative shall submit
the plan to the DPW Environmental/Natural Resources Division for approval.
Approval of the Contractor®s plan will not relieve the Contractor of his
responsibility for adequate and continuing control of pollutants and other
environmental protection measures.
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SUBCONTRACTORS

Assurance that subcontractors comply with the environmental protection
requirements of this section will be the responsibility of the prime
Contractor.

NOTIFICATION

The Contracting Officer will notify the Contractor in writing of any
observed noncompliance with the aforementioned Federal, State, or local
laws or regulations, permits, and other elements of the Contractor®s
Environmental Protection Plan. The Contractor shall, after receipt of such
notice, inform the Contracting Officer of proposed corrective action and
implement such action as approved by the DPW Environmental/Natural
Resources Division. |If the Contractor fails to comply promptly, the
Contracting Officer may issue an order stopping all or part of the work
until satisfactory corrective action has been taken. No time extensions
shall be granted or costs or damages allowed to the Contractor for any such
suspension.

PROTECTION OF ENVIRONMENTAL RESOURCES

The environmental resources within the project boundaries and those

affected outside the limits of permanent work under this contract shall be
protected during the entire period of this contract. The Contractor shall
confine his activities to areas defined by the drawings and specifications.
Environmental protection shall be as stated in the following subparagraphs:

7.1 Protection of Land Resources

Prior to the start of any construction, the Contractor shall identify all
land resources to be preserved within the Contractor"s work area. The
Contractor shall not remove, cut, deface, injure, or destroy land
resources, including trees, shrubs, vines, grasses, topsoil, and land
forms, without special permission from the Contracting Officer. No ropes,
cables, or guys shall be fastened or attached to any trees for anchorage
unless specifically authorized. Where such special emergency use is
permitted, the Contractor shall provide effective protection for land and
vegetation resources at all times.

7.1.1 Forest Resources

Merchantable timber and pine straw shall neither be cut nor removed from
the construction site until it has been assessed by the Savannah District
Timber Harvest Office in conjunction with DPW Natural Resources Branch.

The Savannah District Timber Harvest Office will be given adequate time to
arrange for the sale and removal of timber and pine straw. In the event
that the Savannah District and Natural Resources Branch determine the
amount or quality of timber or pine straw is not merchantable, they will
inform the Contracting Officer. The Contracting Officer will authorize the
Contractor to remove forest resources which are in the footprint of
construction.

7.1.2 Work Area Limits

Prior to any construction, the Contractor shall mark the areas that are not
required to accomplish all work to be performed under this contract.
Isolated areas within the general work area which are to be saved and
protected shall also be marked or fenced. Monuments, installed monitoring
wells, and markers shall be protected before construction operations begin.
Where construction operations are to be conducted during darkness, the
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markers shall still remain visible. The Contractor shall convey to his
personnel the purpose of marking and/or protection of all necessary
objects. Damage to protected areas/objects shall be repaired immediately
by the Contractor at no additional cost to the Government.

7.1.2.1 Installation or removal of Underground Storage Tanks, oil/water
separators, and Aboveground Storage Tanks

Prior to any installation/removal of underground storage tanks (USTs), the
Contractor will contact the DPW Environmental Compliance Branch (ECB) UST
Program Manager and provide all UST installation/removal information. The
DPW ECB UST Program Manager will apply for all UST installation/removal and
operating permits. Removal or demolition of oil/water separators must be
coordinated through the DPW ECB Installation Restoration Program (IRP)
Manager prior to start of demolition. Strict sampling requirements exist
for removals of these structures. All of Fort Braggs oil/water separators
are included as a Solid Waste Management Unit under the IRP Program.

7.1.3 Protection of Landscape

Trees, shrubs, vines, grasses, land forms, and other landscape features
indicated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, wrapping, or any other approved techniques.

7.1.4 Reduction of Exposure of Unprotected Erodible Soils

Earthwork brought to final grade shall be vegetated as indicated and
specified in the approved erosion control plan. Side slopes and back
slopes shall be protected as soon as practicable, or within 15 working days
of completion of final grading, or periods of no work activity. All
earthwork shall be planned and conducted to minimize the duration of
exposure of unprotected soils. Except in instances where the constructed
feature obscures borrow areas, quarries, and waste material areas, these
areas shall not initially be cleared in total. Clearing of such areas
shall progress in reasonably sized increments as needed to use the areas as
approved by the Contracting Officer.

7.1.4.1 Erosion and Sedimentation Control Plan

When the total area of land disturbed is 1 acre or more in size, an Erosion
and Sedimentation Control Plan shall be prepared by the Contractor. The
plan will be prepared using the local 25 year design storm and in
accordance with North Carolina Administrative Code, Title 15, Department of
Natural and Economic Resources, Chapter 4, Sedimentation Control, January
1978. This plan is to be prepared, approved, and filed as part of the
design prior to the start of any land-disturbing activity. When the area
to be disturbed is less than 1 acre, a formal plan will not be required;
however, erosion and sedimentation control measures will be incorporated as
part of the design.

7.1.5 Temporary Protection of Disturbed Areas
Such methods as necessary shall be utilized to effectively prevent erosion
and control sedimentation at all times including, but not limited to, the
following:

7.1.5.1 Control of Runoff

Post construction runoff from the construction site shall not be more than
pre-development run-off and to be controlled by construction of diversion
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ditches, benches, and silt basins; by checking dams and berms to reduce the
velocity and divert runoff to protected drainage courses; and by any
measures required by area wide plans approved under paragraph 208 of the
Clean Water Act.

7.1.5.2 Sediment Basins

Sediment from construction areas shall be trapped In temporary or permanent
sediment basins in accordance with basin plans shown on the drawings. The
basins shall accommodate the runoff of a local 25-year design storm. They
shall be constructed as approved by the Contracting Officer to prevent
sedimentation of downstream or down slope areas.

7.1.6 Disposal of Chemical Waste

The Contractor is responsible for the proper use, storage, and disposal of
chemical material and waste in accordance with Fort Bragg Regulation 200-2.
The DPW Environmental/Natural Resources Division has established the
following requirements in order for the post to remain in compliance with
hazardous waste requirements as established by both State of North Carolina
and Federal environmental laws:

7.1.6.1 Compatible Containers

Chemical waste shall be contained in and stored in aboveground compatible
containers. Hazardous wastes shall not be stored underground. Any release
or spill to the environment will be immediately reported to the Fort Bragg
Fire Department at telephone (910) 396-7377/3015/1504 and to the DPW
Environmental/Natural Resources Division at telephone (910) 396-3341.

7.1.6.2 Recycling

The Contractor is encouraged to provide for recycling of materials through
DPW Environmental Compliance Office, Solid Waste and Recycling.

7.1.6.3 Chemical Analysis

The Contractor is responsible for obtaining chemical analyses of all
chemical wastes. All chemical waste shall be disposed of in accordance
with Fort Bragg®"s Waste Analysis Plan. Sampling of suspected hazardous
waste is required to determine the hazardous waste characterization of the
material. The Contractor is required to notify the contract inspector 1
day before the samples are taken. Samples shall be delivered by the
contract inspector to the DPW Environmental/Natural Resources Division for
transmittal to an independent analytical laboratory. The laboratory shall
be listed in the Environmental Protection Plan approved by the DPW
Environmental/Natural Resources Division.

7.1.6.4 Nonhazardous Waste

Waste that has been certified as nonhazardous waste may be removed off the
project site by the Contractor. These wastes shall be disposed of in
accordance with all applicable State of North Carolina requirements and
U.S. Army Center for Health Promotion and Preventive Medicine (CHPPM)
guidance. The Contractor shall address the disposal method and location of
the disposal site for each chemical waste in the Environmental Protection
Plan for the project.

7.1.6.5 Hazardous Waste
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The Contractor may not normally remove hazardous waste from Fort Bragg.
Removal shall be performed by a licensed hazardous waste firm. The
hazardous waste contractor shall prepare the hazardous waste manifest form
for signature by the Environmental/Natural Resources Division before each
shipment of hazardous waste. Refer to Fort Bragg Regulation 200-2.

7.1.6.6 Labeling

Each container of hazardous waste shall be immediately labeled with a
hazardous waste label and marked with the current date once any hazardous
waste is put in the container. The Contractor shall keep the containers
closed and inspect them weekly for signs of rust or deterioration.
Inspection results shall be documented. Additionally, the U.S. Department
of Transportation Shipping Name shall be marked on each container before it
is removed from Fort Bragg. Refer to Fort Bragg Regulation 200-2.

7.1.6.7 Training

The Contractor shall ensure all of his employees who handle hazardous waste
are trained in the management requirements for hazardous waste. Two hours
of on-the-job training by the Environmental/Natural Resources Division will
be scheduled for the first Wednesday of each month. All Contractor
employees physically handling or managing waste media shall receive this
training. Refer to Fort Bragg Regulation 200-2.

7.1.7 Disposal of Discarded Materials

Discarded materials, other than those which can be included in the solid
waste category, will be handled as directed by the Contracting Officer.
Construction and demolition debris shall be disposed of at the Fort Bragg
Demolition Landfill on Lamont Road, and materials contaminated by asbestos
or lead paint shall be contained and disposed of in the Asbestos Section of
the Demolition Landfill. A permit from the DPW Environmental/Natural
Resources Division (building 3-1333) is required to dispose of materials in
the landfills on post.

7.2 Preservation and Recovery of Historical, Archeological, and Cultural
Resources

Existing historical, archeological, and cultural resources within the
Contractor®s work area will be designated by the Contracting Officer and
precautions taken to preserve all significant resources as they existed at
the time they were pointed out to the Contractor. The Contracting
Officer™s guidance shall be taken from the recommendations of the Cultural
Resources Survey produced for the project area by the Savannah District,
U.S. Army Corps of Engineers. The Contractor shall install all protection
for resources designated on the drawings and shall be responsible for their
preservation during this contract.

7.2.1 Artifacts Discovered During Construction

Any unforeseen historical or archeological finds encountered during
Contractor operations shall be justification to cease all activity in the
affected area. The DPW Environmental/Natural Resources Division shall be
promptly notified. They will determine the significance of the findings,
if necessary, after consultation with the North Carolina State Historic
Preservation Officer, prior to authorizing the Contractor to resume
operations in that area.

7.2.2 Cultural Resources Protected by Law
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Cultural resources on Federal property are protected and managed by the
Archeological Resources Protection Act of 1979, and other applicable laws.
Artifacts may be collected on Fort Bragg only after approval by the
Savannah District and the DPW Environmental/Natural Resources Office as
part of a controlled research design for scientific and cultural purposes.
Collection for personal use is not authorized. Conviction subjects the
violator to civil and criminal penalties.

7.3 Protection of Water Resources

The Contractor shall keep construction activities under surveillance,
management, and control to avoid pollution of surface and ground waters.
Special management techniques shall be implemented to control water
pollution by any construction activities which are included in performing
this contract.

7.3.1 Monitoring of Environmental Damage

Monitoring of water courses and wetland affected by construction activities
shall be the responsibility of the Contractor. Wetland is intolerant to
disturbance and will require special design and management to prevent
encroachment. During construction, action will be required to maintain
buffer areas and soil erosion control measures near water areas which could
be adversely affected by construction activities.

7.4 Protection of Wildlife and Wildlife Habitat

The Contractor shall keep construction activities under surveillance,
management, and control to minimize interference with, disturbance to, and
damage of wildlife. Information concerning any species that require
specific attention, along with measures for their protection, will be given
by the DPW Environmental/Natural Resources Division to the Contractor prior
to start of construction operations.

7.4.1 Endangered Species Act

The Fed