











" What Does EMD/EAD Do for You?

m If you have EMSor
environmentally
related questions,
contact your ROICC
or Contract
Representative who
will then work with
EMD & EAD to
determine how to
proceed




Remember...

ALL environmental program
requirements are applicable to
AL L contractors and vendors

working aboard the Installation!




General Environmental
Awareness




m Construction/demolition and other pI’Oj ects can
result in: Tl

m Stormwater pollution

m Erosion and sedimentation

m |[f aproject could impact water qualit:

m Don’t dispose of oil, chemicals, or any other
material/debris down storm drains

= Keep sediment, leaves, and construction debris away
from storm drains (use barriers)

= Sediment Erosion Control Plans are required for sites
when more than 1 acre will be disturbed




= Groundwater, stormwater, or soil contamination

m If aproject involvesthe use of oil:

= Perform maintenance in paved, designated areas

m Recycle used ail, ail filters, and other fluids...don’t
dump down storm drain or dispose of in the trash

m Clean up spillsimmediately and properly!




If a project could impact air quality:

= Prior to beginning operations, have your
ROICC or Contract Representative contact the
Installation Air Quality Program representative
for applicable Federal and state permitting
requirements

m Follow all permit requirements, including material usage
recordkeeping for Title V permit sources

m Notify your ROICC or Contract Representative before bringing new
equipment on site

m Notify your ROICC or Contract Representative before modifying
an existing permitted source (including physical changes and
material changes). Examples of permitted sources include boilers,
generators, fuel tanks, and welding/soldering operations




m Hazardouswaste generation can result in:

m |f aproject generates hazardous waste:

Consumption of natural resources

Increased Regulatory Burden

Reduce/Minimize the generation of hazardous waste

Contact your ROICC or Contract Representative if unsure how to
manage a waste

Don't put hazardous wastes into general trash dumpsters

Ensure satellite accumulation areas (SAA) are managed properly

m Notify your ROICC or Contract Representative prior to creating anew SAA! e«

[
i | ;

Ensure hazardous waste drums are |abeled and lids are secured



Hazardous Materials

m |f aproject requiresthe use hazardous
material ( HAZMAT):

= Keep flammable materialsin HAZMAT lockers

m Don't store large quantities — keep on hand only what
you will use

» Maintain MSDSs for each material on-site

= Place materials stored outside in secondary containment
to prevent spill/reduce releases

m Stop work if you unearth a hazardous material (i.e.,
ordnance) and report to your ROICC or Contract
Representative




PCB and Asbestos

m|f aproject generatesor involves
the removal of PCB or asbestos:

= Manage and handle PCB and
asbestos only If you are properly
trained

m Manage PCB and asbestos in proper
containers with appropriate labeling




m Solid waste generation can result in:
m Consumption of natural resources

m Decreased landfill space

m If aproject generatesregulated or solid waste:

m Reduce/Reuse/Recycle when possible; meet contract requirements
for recycling

m Contact your ROICC or Contract Representative if unsure how to
manage a waste

= Don't put unauthorized wastes into general trash dumpsters —
Recyclable products should be placed in appropriate containers &
not co-mingled with solid waste

= Don't use government-owned dumpsters for your contractor waste g9,
and debris y.. OV




Good Housekeeping

result 1n:

m Fines, termination of
contract -

= Environmental
contamination, spills 0

» Injuries -

m Poor housekeepingcan  m Maintain good housekeeping:

DO store flammable materialsin HAZMAT
lockers

DO ensure containers are labeled and lids are
secured

DO keep stormwater drains clear of debris
DO clean up work sites at the end of each day
DO clean up spillsimmediately and properly
DO clean up work area after job completion

DON’T pour material down storm or floor
drains

DON'’T stockpile waste — put it where it
belongs!



http://www.oakridge.doe.gov/em/ssab/Stewardship-Kit/Files/HistoricalPhotos/10-hazardous material storage area.jpg




&) If You Have or See a Spill...

Call 911




Natural Resources —
Threatened & Endangered Species

m Thelnstalation is currently home to nine federally listed endangered
species: red-cockaded woodpecker (RCW), green seaturtle, loggerhead
seaturtle), rough-leaved loosestrife, seabeach amaranth, piping plover,
American alligator, and American bald eagle and Hirst's panic grass.

RESTRICTED m Thefollowing restrictions apply:

E
END::G:HED m Construction activities are restricted within

1500 ft of abald eagle’ s nest
SPECIES SITE oranafegE s

= Vehicles & lighting are prohibited on the
beaches overnight = 1 May -31 Oct

= Cutting or damaging pine treesin not

| permitted
T » Fish & wildlife must not be disturbed




Natural Resources —
Wetlands

m The US Army Corps of Engineers defines awetland as
" areas that are inundated or saturated by surface or
groundwater at afrequency and duration sufficient to
support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for lifein
saturated soil conditions."

m No discharge of fill material, mechanized |land clearing, or
any other activity isallowed in jurisdictional wetlands or
Waters of the United States without the proper approvals.

S

m Permitswill be required




Natural Resources —
Timber

There are over 127,000 acres of forested land aboard the
| nstall ation

m The MCBCL Forest Management Program has 1% right of
refusal for all timber products on construction projects

m Thefollowing restrictions apply:
= Do not cut or deface trees w/o authorization

= Protect existing trees that areto remain in
place

= Do not fasten or attach ropes or cablesto
existing nearby trees for anchorages w/o
authorization




Cultural Resources

The Installation manages a variety of historic and
prehistoric archaeological sites, as well as historic

Structures.

IF YOU FIND A BONE, BOTTLE OR PIECE OF POTTERY THAT YOU
THINK MIGHT HAVE ARCHAELOGICAL OR HISTORIC INTEREST,
DON'T PICK IT UP. IF YOU FIND ANY OF THESE THINGS, MARK THE
AREA & NOTIFY THE BASE ARCHAEOLOGIST, EMD AT 451-5063.




Summary




Summary

MCB Camp Legjeune and MCAS New River protect,
preserve, and enhance their natural resources through
their EMS and Environmental Policies

= Wecomply with relevant environmental laws and regulations
=  Weprevent pollution

= Wecontinually improvethe EMS

m YOU areresponsible for complying with applicable
environmental reguirements too

m If youaren't surewhat to do...ASK!

m  Your ROICC or Contract Representative and EMD/EAD are
here to help




Remember...

Consult the Contractor Environmental Guide for more
detalled information pertaining to environmental
requirements applicable to the work you do.

If you have any questions or concerns about the
Information in this training, please consult with your
ROICC or Contract Representative, who will contact

the appropriate environmental office if additional
clarification Is necessary.
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SECTION 01 77 00
CLOSEOUT PROCEDURES
06/09
PART 1 GENERAL
1.1 SUBMITTALS

Submit the following in accordance with Section 01 33 00, "Submittal
Procedures."

SD-10, Operation and Maintenance Data
Equipment/product warranty list

Submit Data Package 1 in accordance with Section 01 78 23,
"Operation and Maintenance Data."

SD-11 Closeout Submittals
As-built drawings
GIS Deliverables
Record of materials
Maximo requirements
Equipment/product warranty tag
1.2 PROJECT RECORD DOCUMENTS
As-Built Drawings will be submitted as specified in 1.2.1 along with GIS
Deliverables which will be created and submitted within specification in
section 1.2.2.
1.2.1 As-Built Drawings
"FAC 5252.236-9310, Record Drawings." In addition to the requirements of
FAC 5252.236-9310, the Contractor shall survey the horizontal and vertical
location of all new utilities and structures to within 0.1 feet relative to
the station datum. Drawing files shall be drawn according to, and in scale
with NAD-1983-UTM-Zone-18N, GCS-North-America 1983, Datum:
D-North-America-1983. All utilities shall be surveyed at each fitting and
every 100 LF of run length and at each change of direction. All structures
shall be surveyed at corners of buildings. Locations and elevations shall
be recorded on the Record Drawings. Submit drawings with QC certification.
Submit drawings in AutoCAD format versions 2000 or 2002.
1.3 Specification For Digital Data - GIS Deliverables
Shall meet the following requirements:

1.3.1 Objective

Objective: The primary objective of this section is to provide detailed
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specifications for Geographic Information System (GIS), Global Positioning
System (GPS), and for CAD Computer-aided design (CAD) deliverables as part
of this contracted effort. This will ensure that all data collected and/or
updated will be useable in Camp Lejeune's Installation Geospatial
Information and Services (IGI&S) repository. Any maps, drawings, figures,
sketches, geospatial data, spreadsheets, or text files prepared for this
contract shall be provided in both hard copy and digital form. The hard
copy deliverables are defined in another section of this Scope/Statement of
Work (SOW). Please see Section 2 - collection of Geospatial data for
recommended data content and structure based on specific project types.

1.3.2 Specific Tasks
1.3.2.1 Collection of Geospatial Data

1. Utility data collection: Locate, field verify and collect GPS
coordinates for all new Utility data utilizing Survey Grade GPS and
collect attribute data as outlined in Section 2. Every effort shall be
made to capture feature locations without using offsets unless
obstructions are present. Any offsets used shall be annotated in the
"user flag" field.

2. Infrastructure: Field verify and collect GPS coordinates for all new
infrastructure data utilizing Sub-meter Grade GPS and collect attribute
data as outlined in Section 2.

3. Creation of GIS Spatial data

(a) Locate, verify and/or GPS all newly constructed features in
order to create spatial and non-spatial GIS data.

(b) Locate, capture and spatially update and reference existing
utility systems in order to provide where new utility features tie
in from newly constructed data to existing system.

(c) All utility data will be created using GIS spatially
connectivity rules which specifies that vertex, edge and endpoints
be snapped to features within the utility system. Features will be
snapped to the appropriate utility item.

(d) Correct Topology will be used for all features. Feature
where edges meet should not overlap.

(e) The contractor shall review current GIS data in the MCB Camp
Lejeune's IGIR database and update the newly demolished utility
for each Utility Line Feature data set.

(f) Demolished Lines are to be delivered in the appropriate
feature data set.

(g9) Abandoned In Place (AIP) utility lines will be located and
updated in the current utility line feature data set and
identified as AIP in the attribute table.

(h) All utilities data shall be created within the specifications
of spatial connectivity rules which indicate that vertex, edge and
endpoints be snapped to features within the utility system.

(1) GPS raw data will be submitted with each review.
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(3) GIS Features and personal geodatabase shall be created and
delivered with x,y domain precision of 1000.

(k) All attribute domain configuration(s) shall consist of the
accurate case and spelling for each domain.

1.3.2.2 New GIS Feature class

When developing/delivering a new feature class, the Contractor shall
develop the initial structure consistent with the most current version of
the GEOFidelis Data Model.

This model is based on the Spatial Data Standards for Facilities,
Infrastructure and Environment (SDSFIE), also known as the National
Committee for Information Technology Standards 353. The SDSFIE shall be
followed for geospatial database table structure, nomenclature, attributes,
domains and symbology.

The Contractor shall then consult with the Project Manager concerning
modifications or additions to the SDSFIE required by the specific business
use to which the data will be applied. Failure for non-compliance of the
specifications outlined in this document will result in non-acceptance of
data deliverables.

(a) Copies of the GEOFidelis Data Model may be obtained from the
GEOFidelis web portal via the Project Manager.

(b) Copies of the SDSFIE may be obtained from the Solutions and Technology
for the Advancement and Refinement of SDSFIE (STARS) Team Internet
homepage at http://www.sdsfie.org/ or by contacting:

Marc Beckel

Deputy Program Manager, SDSFIE
Northrop Grumman IT, TASC
Marc.beckel@ngc.com

(c) Updating Existing GIS Feature Classes: When delivering updates to
existing feature classes, the Contractor shall first obtain a copy of
the subject data in a file geodatabase or personal geodatabase from the
IGI&S Office via the Project Manager. The geodatabase shall be used as
a template for this contracted data collection processes. As Camp
Lejeune has modified the SDSFIE structure for many feature classes to
accommodate operational needs, the SDSFIE structure may not reflect the
actual structure used in the geodatabase.

(d) If further modifications to structure are required as a result of this
SOW, the Contractor will consult with the Project Manager for direction
and final approval.

CADD Drawings/Data - The Contractor shall develop all CADD data in
conformance with the latest version of the following standards and policies:

- U. S. National CAD Standards (NCS)

- CAD/BIM Technology Center's AEC CADD Standards
(https://cadbim.usace.army.mil/default.aspx)

- NAVFACINST 4250.1, Electronic Bid Solicitation
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1.3.2.3 Geospatial Data Collection

a.

Mapping grade Global Positioning System (GPS) data collection
(sub-foot, sub-meter, and sub-5 meter) shall be performed when
specified in the SOW and shall be completed in accordance with the
"Statewide Global Positioning System (GPS) Data Collection and
Documentation Standards, Version 3" (or higher version if available at
the time of this project) as prepared by the Statewide Mapping Advisory
Committee and adopted by the North Carolina Geographic Coordinating
Council in May 2006. Copies of these standards can be found on the
Internet at: http://www.cgia.state.nc.us/gicc. Default horizontal
accuracy for mapping grade GPS data collection efforts shall meet a Sub
foot accuracy requirements are 95 % of all points are within + 12
inches unless otherwise specified to be survey grade, sub-foot. Only
base stations included in the North Carolina Geodetic Survey Base
Station Network shall be used for mapping grade GPS data collection.

(1) All infrastructure data shall be collected within sub meter
accuracy.

Survey grade GPS - As survey processes are highly regulated by
federal, state, and/or local technical and licensing requirements, they
are in general beyond the scope of this document. However, survey
grade GPS data collection shall at a minimum use the Geoid2003 CONUS
epoch (or a more current epoch if available at the time of this
project) and spatial accuracy requirements for survey grade are 95 % of
GPS points are within + 1 centimeter. Every effort shall be made to
capture feature locations without using offsets unless obstructions are
present. Any offsets used shall be annotated in the "user flag" field.

(1) All utility data shall be collected in survey grade GPS accuracy.

GPS data files and collection data information is to be included in
each phase of delivery as a separate file.

.4 Submittals

Text, Spreadsheet, and Database Files: The Marine Corps standard
computing software is Microsoft Office 2003. Final Reports and other
text documents shall be provided in Microsoft Word 2003 format AND
Adobe Portable Document Format (PDF). Spreadsheet files shall be
provided in Microsoft Excel format. Databases shall be provided in
Microsoft Access format, unless specified otherwise, as approved by the
Government. Prior to database development, the contractor shall
provide the Government with a Technical Approach Document for approval,
which describes the contractor's technical approach to designing and
developing the database. All text, spreadsheet, and database files
shall be delivered on a compact disk read-only memory (CD-ROM) or
Digital Versatile Disc read-only memory (DVD-ROM) or other government
approved media such as external hard drives.

Maps, Drawings, and Sketches (Digital Geospatial Data)

(1) Geospatial Data Software Format: Geographic data must be provided
in a form that does not require translation, preprocessing, or
post processing before being loaded to the Camp Lejeune enterprise
geodatabase. The Contractor shall coordinate any deviations from
this specification in writing with the Project Manager (who will
coordinate with the Installation GI&S Manager as needed). Digital
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geographic maps and the related data sets shall be delivered in
the following software format:

(a) GIS: File geodatabase (preferred) or a personal geodatabase
format (Access database file) using ArcGIS 9.3 (or higher, if a
higher version is approved by the government at the time of this
project). The geodatabase must be importable to a SQL Server 2005
multi-user geodatabase using ArcSDE 9.3. The delivered data
layer(s) shall be provided with x,y domain precision of 1000.

(b) CADD: All CADD data shall be provided in AutoCAD 2008 or
later version as approved by the Government, and shall be in the
same projection and use the same coordinate system, datum, and
units as stated below in the paragraph titled Geospatial Data
Projection. Drawing files shall be full files, uncompressed,
unzipped, and georeferenced.

(NOTE: ArcGIS and ArcSDE are Geographic Information System
software produced by the Environmental Systems Research Institute
(ESRI) of Redlands, California. AutoCAD is software produced by
Autodesk, Inc. These software programs are used by Camp Lejeune's
Geographic Information System.)

c. Geospatial Data Projection: Geographic data (regardless of format)
shall be provided in meters and projected into the Universal Transverse
Mercator (UTM) coordinate system. The maps and data shall use UTM Zone
18N, the GRS 1980 spheroid and the North American Datum 1983. This
projection requirement applies to all CADD drawings such as as-designed
and as-built project plans, as well as GIS data layer deliverables.
Each data set shall have a projection file if appropriate based on
format. Map or drawing scales will be determined by the Project
Manager, if applicable. Mapping accuracy for the agreed scales will
conform to the American Society for Photogrammetry and Remote Sensing
(ASPRS) "Accuracy Standards for Large-Scale Maps", "Interim Accuracy
Standards for Large-Scale Maps", and "Geospatial Positioning Accuracy
Standards". Copies of these standards can be obtained on the Internet
at http://www.asprs.org, and/or at http://www.fgdc.gov or by contacting:

American Society for Photogrammetry and Remote Sensing
5410 Grosvenor Lane, Suite 210
Bethesda, MD 20814-2160

d. Media for Geospatial Data Deliverables: Geographic data shall be
delivered on a separate compact disk read-only memory (CD-ROM) -or-,
digital versatile disk read-only memory (DVD-ROM), or other digital
media such as external hard drives if approved by the government. This
media shall contain only the value-added data sets as designated in the
Task sections of the SOW. Do not include the Contractor's working
files or original Camp Lejeune data sets that may have been used by the
Contractor to develop the deliverables. "READ ME" files may be
included on the geographic data media if such files provide explanation
of the delivered data sets. However, these "READ ME" files should not
be delivered in lieu of standard metadata.

e. Geographic Data Documentation (METADATA): For each digital file
delivered containing geographic information (regardless of format), the
Contractor shall provide documentation consistent with the Federal
Geographic Data Committee (FGDC) Content Standards for Digital
Geospatial Metadata (CSDGM). Both 'Mandatory' and 'Mandatory-if-
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Applicable' fields shall be completed for each geographic data set.
The documentation shall include, but not be limited to, the following:

- The name and description of the data set/data layer

- The source of the data and any related data quality information
such as positional accuracy and time period of content

- Descriptions of the receiver and other equipment used during
collection and processing, base stations used for differential
corrections, software used for performing differential corrections,
estimated horizontal and vertical accuracies obtained, and
conversion routines used to translate the data into final
geographic data delivery format.

- Type of data layer (point, line, polygon, etc.),

- Field names of all attribute data and a description of each field
name

- Definition of all codes used in the data fields

- Ranges of numeric fields and the meaning of these numeric ranges

- The creation date of the data layer and the name of the person who
created it

- A point of contact shall be provided to answer technical
questions. Metadata generation tools included in the ArcGIS suite
of software (or equivalent technology) shall be used in the
production of the required metadata in XML format. If neither of
these tools is used, the Contractor must insure that the metadata
is delivered in a format that can be easily translated to the XML
format. Copies of the FGDC metadata standard can be obtained on
the Internet at http://www.fgdc.gov or by contacting:

FGDC Secretariat

c/o U.S. Geological Survey
590 National Center
Reston, Virginia 22092
(703) 648-5514

NOTE: The metadata should be formatted from the Camp Lejeune database
perspective, not the Contractor project perspective. Therefore such
items as Point of Contact should be the Camp Lejeune POC currently
associated with the data and NOT the Contractor's Project Manager. The
Contractor shall use language and format consistent with existing Camp
Lejeune metadata.

f. Geographic Data Review

(1) The digital geographic maps, GPS related data, and text documents
shall be included for review in the draft and final contract
submittals.

(2) For the Draft review of digital geospatial data deliverables, the
Contractor may be required to provide a technical consultant to
meet on-site at Camp Lejeune with the Project Manager, IGI&S
Manager, and functional area subject matter experts to visually
review the data deliverables on a Windows 2000/XP compatible
system unless otherwise approved by the government.

(3) The data will be analyzed for discrepancies in subject content,
correct format in accordance with these specifications, and
compatibility with Camp Lejeune's IGI&S repository.

(4) The Contractor shall incorporate review comments to data and text
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prior to approval of the final submittal.

g. Ownership: All digital files, final hard-copy products, source data
acquired for this project, and related materials, including that
furnished by the Government, shall become the property of Marine Corps
Base, Camp Lejeune and will not be issued, distributed, or published by
the Contractor.

1.3.2.4 Section 2 - Collection of Geospatial Data

1. Attribute data requirements for Transportation: The following
attributes shall be collected for each infrastructure data class:
Collect GPS data for all features listed with Sub-Meter accuracy.

A. Road Centerline: CLJN.road centerline
(1) GPS and collect the following attributes:

Category: Main, Secondary, Tertiary, etc.
Number of Lanes

Road Name

Paved: PAVED / UNPAVED

Date Acquired: Year

Surface Type: ASPHALT, GRAVEL, DIRT, ETC
Paved or Unpaved

Drawing Number

Drawing Type

Contract Number

Data Source: Sub-Meter GPS, Survey Grade GPS,
Georeferenced Drawing, etc

AU P 5Q O OQTW

(1) Use: Abandoned, Active, Unknown, etc.
(m) Ramp: Yes, No
B. Road Area: CLJN.road area
(1) GPS and collect the following attributes:
(a) Category: Main, Secondary, Tertiary, etc.
(b) Road Segment
(c) Paved
(d) Center Marks: yes / no
(e) Divided: yes / no
(f) Number of Lanes
(9) Installation Date
(h) Surface Type: Bitumen, Cement, etc.
(1) Drawing Number
(3) Drawing Type
(k) Contract Number
(1) Data Source: Sub-Meter GPS, Survey Grade GPS,
Georeferenced Drawing, AutoCAD Drawing
(m) Road_ Name
(n) Ramp: Yes, No

C. Curb Line: CLJN.curb line
(1) GPS and collect the following attributes:

(a) Date Built
(b) Curb Material
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(c) Description

(d) Drawing Number

(e) Drawing Type

(f) Contract Number

(g9) Data Source: Sub-Meter GPS, Survey Grade GPS, Georeferenced

Drawing AutoCAD Drawing

2. Attribute data requirements for Improvement: The following attributes
shall be collected for each infrastructure data class: Collect GPS
data for all features listed with Sub-Meter accuracy.

A. Gates: CLJN.gate line
(1) GPS and collect the following attributes:
(a) Subtype ID: FENCE, GATE, WALL
(b) Material: CHAIN LINK, WOOD, etc
(c) Containment Type: AST, Parking lot, Pumping Station,

Pond, Well, etc

) Feature Height

) Units of Measure

) Drawing Number

) Drawing Type

) Contract Number

) Data Source: Sub-Meter GPS, Survey Grade GPS,
Georeferenced Drawing, AutoCAD Drawing

(3) Length: Length of fence, gate, wall

3. Utilities: Locate and Collect GPS data for each feature listed with
survey grade accuracy.

Please note: All utility lines that can be currently located in
MCB, Camp Lejeune GIS geodatabase that are to be
demolished/removed within the specifications of this contract

will be used to update the demolished line feature data set for
that class. The existing spatial and non-spatial data will be
copied into the demolished feature class. This information does
not include Abandoned in Place (AIP) lines. Abandoned lines shall
remain the in the existing data feature class and be attributed
ATP.

4. STORM SEWER: Collect GPS data - survey grade
A. Storm Sewer Lines: CLJN.storm sewer line
(1) Locate, GPS and collect the following attributes:

) Date Acquired: Year
) Use

) Type

) Material

) Size

) Diameters Units
) Elevation

) Elevation Units

) Contract Number

) Drawing Type

) Drawing Number

) Data Source: Survey Grade GPS, Located in Field,
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Sub-Meter GPS, Georeferenced Drawing, AutoCAD Drawing

B. Storm Sewer Drainage Line: CLJIN.storm sewer open drainage line
(1) Locate, GPS and collect the following attributes:
(a) Date Acquired: Year
(b) Type - subtype Grass Swales, Armored Channels, Dirt,
other
(c) Disposition
(d) Contract Number
(e) Drawing Type
(f) Drawing Number
(9) Date Source: Survey Grade GPS, Located in Field,
Sub-Meter GPS, Georeferenced Drawing, AutoCAD Drawing
C. Manhole: CLJN.storm sewer junction point
(1) Locate, GPS and collect the following attributes:
(a) Subtype
(b) Number of Pipes in
(c) Number of Pipes out
(d) X Coordinate
(e) Y Coordinates
(f) Contract Number
(g9) Drawing Type
(h) Drawing Number
(1) Date Source: Survey Grade GPS, Located in Field,
Sub-Meter GPS, Georeferenced Drawing, AutoCAD Drawing
D. Inlet: CLJN.storm sewer inlet point:
(1) Locate, GPS and collect the following attributes: Contract

shall verify SWPPP GPS inlet and add to this feature.

(a)

—_— — — — — — —

(b
(c
(a
(e
(f
(g
(h

E. Outfall:

(1)

Subtype - Domain subtype to be "type" such as Catch
Basin, Yard, Curb & Gutter

Date Acquired: Year

X Coordinates

Y Coordinates

Contract Number

Drawing Type

Drawing Number

Date Source: Survey Grade GPS, Located in Field,
Sub-Meter GPS, Georeferenced Drawing, AutoCAD Drawing

CLJIN.storm outfall point

Locate, GPS and collect the following attributes:

Subtype Domain - Industrial or Non-Industrial

Date Acquired: Year

Basin ID - contractor shall utilized existing data and
coordinate Basin ID with data manager.

User Flag - Data in current data has discharge location
in the Narrative field, this data will be use to
populate the User ID field.

X Coordinates
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(£) Y Coordinates

(9) Contract Number

(h) Drawing Type

(1) Drawing Number

(3) Date Source: Survey Grade GPS, Located in Field,
Sub-Meter GPS, Georeferenced Drawing, AutoCAD Drawing

F. Ponds, Basins, & Treatment Measures:
CLJN.storm sewer reservoir areas

(1) Locate, GPS and collect the following attributes:

Date Acquired: YEAR

Project ID:

Permit ID: SW8 XXXXXX

Size:

Facility ID:

Installation ID:

Drawing Type:

Drawing Number:

Oufall Location:

Date Source: Survey Grade GPS, Located in
Field, Sub-Meter GPS, Georeferenced Drawing,
AutoCAD Drawing

U 5Q D0 Q00w

5. Water Distribution: The following attributes shall be collected for
each utility data class: Collect GPS data for all features listed with
survey grade accuracy.

A. Other Utility Features:
(1) All newly constructed features require GIS deliverables.

Facility ID

Installation Date

Type/Description

Material

Size

Drawing Number

Contract Number

Data Source: Survey Grade GPS, Sub-Meter GPS,
Georeferenced Drawing, AutoCAD Drawing

~ o~~~ o~~~ —~

QO Q009

1.3.2.5 Non-Compliance

Failure to follow the specification outlined in this document will result
in non-acceptance of data deliverable.

1.3.3 As-Built Record of Materials
Furnish a record of materials.
Where several manufacturers' brands, types, or classes of the item listed
have been used in the project, designate specific areas where each item was
used. Designations shall be keyed to the areas and spaces depicted on the

contract drawing. Furnish the record of materials used in the following
format:
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MATERIALS SPECIFICATION MANUFACTURER MATERIALS USED WHERE
DESIGNATION (MANUFACTURER'S USED
DESIGNATION)
1.3.4 Maximo Requirements

Submit maximo requirements as specified in Section 23 03 00 and 26 00 00.
1.4 EQUIPMENT/PRODUCT WARRANTIES
1.4.1 Equipment/Product Warranty List

Furnish to the Contracting Officer a bound and indexed notebook containing
written warranties for equipment/products that have extended warranties
(warranty periods exceeding the standard one-year warranty) furnished under
the contract, and prepare a complete listing of such equipment/products.
The equipment/products list shall state the specification section
applicable to the equipment/product, duration of the warranty therefor,
start date of the warranty, ending date of the warranty, and the point of
contact for fulfillment of the warranty. The warranty period shall begin
on the same date as project acceptance and shall continue for the full
product warranty period. Execute the full list and delivere to the
Contracting Officer prior to final acceptance of the facility.

1.4.2 Equipment Warranty Tags and Guarantor's Local Representative

Furnish with each warranty the name, address, and telephone number of the
guarantor's representative nearest to the location where the equipment and
appliances are installed. The guarantor's representative, upon request of
the station representative, shall honor the warranty during the warranty
period, and shall provide the services prescribed by the terms of the
warranty. At the time of installation, tag each item of warranted
equipment with a durable, oil- and water-resistant tag approved by the
Contracting Officer. Attach tag with copper wire and spray with a clear
gsilicone waterproof coating. Leave the date of acceptance and QC's
signature blank until project is accepted for beneficial occupancy. Tag
shall show the following information:

EQUIPMENT/PRODUCT WARRANTY TAG

Type of Equipment/Product

Warranty Period From To
Contract No.
Inspector's Signature Date Accepted

Construction Contractor:
Name :

Address:

Telephone:

Warranty Contact:
Name :

Address:
Telephone:

STATION PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE
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1.5 MECHANICAL TESTING AND BALANCING

All contract requirements of Section 23 09 53.00 20, "Space Temperature
Control Systems," 23 09 54, "Direct Digital Control Systems," shall be
fully completed, including all testing, prior to contract completion date.
In addition, all contract requirements of Section 23 08 00.00 20, "HVAC
Testing/Adjusting/Balancing, " shall be fully completed, including testing
and inspection, prior to contract completion date, except as noted
otherwise in Section 23 08 00.00 20. The time required to complete all
work and testing as prescribed by Sections 23 09 53.00 20, 23 09 54, and
23 08 00.00 20 is included in the allotted calendar days for completion.

1.6 CLEANUP
Leave premises "broom clean." Clean interior and exterior glass surfaces
exposed to view; remove temporary labels, stains and foreign substances;
polish transparent and glossy surfaces; vacuum carpeted and soft surfaces.
Clean equipment and fixtures to a sanitary condition. Clean filters of
operating equipment. Clean debris from roofs, gutters, downspouts and
drainage systems. Sweep paved areas and rake clean landscaped areas.
Remove waste and surplus materials, rubbish and construction facilities
from the site.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTION

Not used.

-- End of Section --
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SECTION 02 82 30
RE-ESTABLISHING VEGETATION

10/99

PART 1 GENERAL

1.

1 GENERAL REQUIREMENTS

The work covered by this section consists of preparing seedbeds; furnishing
and placing fertilizer, and seed; compacting seedbeds; mowing; and other
operations necessary for the permanent establishment of grasses.

Seeding shall be performed on all earth areas disturbed by construction.
Provide seeding of all areas except provide sodding where indicated. The
Contractor shall adapt his operations to variations in weather or soil
conditions as necessary for the successful establishment and growth.

The quantity of mowing to be performed will be affected by the actual
conditions which occur during the construction of the project. The
quantity of mowing may be increased, decreased, or eliminated entirely at
the direction of the Contracting Officer. Such variations in quantity will
not be considered as alterations in the details of construction or a change
in the character of the work.

PART 2 PRODUCTS

2

.1 FERTILIZER

The quality of all fertilizer and all operations in connection with the
furnishing of this material shall comply with the requirements of the North
Carolina Fertilizer Law and with the rules and regulations, adopted by the
North Carolina Board of Agriculture in accordance with the provisions of
said law, in effect at the time of sampling. Fertilizer shall be 10-10-10.
Dry fertilizer shall have been manufactured from cured stock. Liquid
fertilizer shall be stored and cared for after manufacture in a manner that
will prevent loss of plant food values.

.2 SEED

The quality of all seed and all operations in connection with the
furnishing of this material shall comply with the requirements of the North
Carolina Seed Law and with the rules and regulations adopted by the North
Carolina Board of Agriculture. Seed shall have been approved by the North
Carolina Department of Agriculture before being sown. No seed will be
accepted with a date of test more than 8 months prior to the date of
sowing, excluding the month in which the test was completed. Seed mix by
weight shall be 50% KY-31 Fescue, 20% Annual Rye, 30% Unhulled Bermuda.

.3 MULCH FOR EROSION CONTROL

Mulch for erosion control shall consist of grain straw or other acceptable
material, and shall have been approved by the Contracting Officer before
being used. All mulch shall be reasonably free from mature seed bearing
stalks, roots, or bulblets. Material for holding mulch in place shall be
asphalt or other approved binding material.
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2

.4 WATER

Water used in the planting or care of vegetation shall meet the requirements
of Class C fresh waters as defined in 15 NAC 2B.0200.

PART 3 EXECUTION

3

.1 GENERAL REQUIREMENTS

The work shall be performed immediately upon completion of earthwork
areas. No exception will be made to this requirement unless otherwise
permitted in writing by the Contracting Officer. Upon failure or neglect
on the part of the Contractor to coordinate his grading with seeding and
mulching operations and diligently pursue the control of erosion and
siltation, the Contracting Officer may suspend the Contractor's operations
until such time as the work is coordinated in a manner acceptable to the
Contracting Officer.

.2 SEEDBED PREPARATION

The Contractor shall cut and satisfactorily dispose of weeds or other
unacceptable growth on the areas to be seeded. The soil shall then be
scarified or otherwise loosened to a depth of not less than 3 inches except
as otherwise provided below or otherwise directed by the Contracting
Officer. Clods shall be broken and the top 2 to 3 inches of soil shall be
worked into an acceptable seedbed by the use of soil pulverizers, drags, or
harrows; or by other methods approved by the Contracting Officer. All rock
and debris 3 inches or larger shall be removed prior to the application of
seed and fertilizer. On cut slopes that are 2:1 and steeper, both the
depth of preparation and the degree of smoothness of the seedbed may be
reduced as permitted by the Contracting Officer, but in all cases the slope
surface shall be scarified, grooved, trenched, or punctured so as to
provide pockets, ridges, or trenches in which the seeding materials can
lodge. On cut slopes that are either 2:1 or steeper, the Contracting
Officer may permit the preparation of a partial or complete seedbed during
the initial grading of the slope. If at the time of final seeding and
mulching operations such initial preparation is still in a condition
acceptable to the Contracting Officer, additional seedbed preparation may
be reduced or eliminated. Seedbed preparation within 2 feet of the edge of
any pavement shall be limited to a depth of 2 to 3 inches. The preparation
of seedbeds shall not be done when the soil is frozen, extremely wet, or
when the Contracting Officer determines that it is an otherwise unfavorable
working condition.

.3 FERTILIZER

Fertilizer shall be distributed uniformly over the prepared seedbed and
then harrowed, raked, or otherwise thoroughly worked into the seedbed.
Apply fertilizer at the rate of 25 pounds per 1000 square feet.
Application equipment for liquid fertilizer, other than a hydraulic seeder,
shall be calibrated to ensure that the required rate of fertilizer is
applied uniformly.

.4 SEEDING

Seed shall be distributed uniformly over the seedbed at the rate of 2 1/2
pounds per 1000 square feet. Seed shall be harrowed, dragged, raked, or

otherwise worked so as to cover the seed with a layer of soil. The depth
of covering shall be 1/4 inch. When a hydraulic seeder is used for

SECTION 02 82 30 Page 2



REPAIR ERODED SITES MD/ME/MFT TRAINING AREAS 05090292

application of seed and fertilizer, the seed shall not remain in water
containing fertilizer for more than 30 minutes prior to application unless
otherwise permitted by the Contracting Officer. Immediately after seed has
been properly covered the seedbed shall be compacted in the manner and
degree approved by the Contracting Officer.

-- End of Section --
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SECTION 03 30 04
CONCRETE FOR MINOR STRUCTURES
04/06
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 within the text by the

basic designation only.

ACI INTERNATIONAL (ACI)

ACI 308R (2001) Guide to Curing Concrete

ACI 318/318R (2008; Errata 2008) Building Code
Requirements for Structural Concrete and
Commentary

ACI 347 (2004) Guide to Formwork for Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185/A 185M (2007) Standard Specification for Steel
Welded Wire Reinforcement, Plain, for
Concrete

ASTM A 615/A 615M (2007) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement

ASTM C 143/C 143M (2005a) Standard Test Method for Slump of

Hydraulic-Cement Concrete

ASTM C 150 (2007) Standard Specification for Portland
Cement
ASTM C 171 (2003) Standard Specification for Sheet

Materials for Curing Concrete

ASTM C 172 (2007) Standard Practice for Sampling
Freshly Mixed Concrete

ASTM C 231 (2004) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C 260 (2006) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM C 309 (2007) Standard Specification for Liquid
Membrane-Forming Compounds for Curing
Concrete

ASTM C 31/C 31M (2006) Standard Practice for Making and
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Curing Concrete Test Specimens in the Field

ASTM C 33 (2003) Standard Specification for Concrete
Aggregates
ASTM C 39/C 39M (2005el) Standard Test Method for

Compressive Strength of Cylindrical
Concrete Specimens

ASTM C 494/C 494M (2005a) Standard Specification for
Chemical Admixtures for Concrete

ASTM C 618 (2005) Standard Specification for Coal Fly
Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete

ASTM C 685/C 685M (2007) Concrete Made by Volumetric
Batching and Continuous Mixing

ASTM C 920 (2005) Standard Specification for
Elastomeric Joint Sealants

ASTM C 94/C 94M (2007) Standard Specification for
Ready-Mixed Concrete

ASTM D 1752 (2004a) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

ASTM D 75 (2003) Standard Practice for Sampling
Aggregates
ASTM D 98 (2005) Calcium Chloride

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in
Mixing or Curing Concrete

1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data

Air-Entraining Admixture

Accelerating Admixture

Water-Reducing or Retarding Admixture
Curing Materials

Reinforcing Steel

Expansion Joint Filler Strips, Premolded

Manufacturer's literature is available from suppliers which
demonstrates compliance with applicable specifications for the

above materials.

Batching and Mixing Equipment

SECTION 03 30 04 Page 2



REPAIR ERODED SITES MD/ME/MFT TRAINING AREAS 05090292

Batching and mixing equipment will be accepted on the basis of
manufacturer's data which demonstrates compliance with the
applicable specifications.

Conveying and Placing Concrete

The methods and equipment for transporting, handling,
depositing, and consolidating the concrete shall be submitted
prior to the first concrete placement.

Formwork

Formwork design shall be submitted prior to the first concrete
placement.

Joint Sealants - Field Molded Sealants
SD-06 Test Reports
Aggregates

Aggregates will be accepted on the basis of certificates of
compliance and test reports that show the material (s) meets the
quality and grading requirements of the specifications under which
it is furnished.

Concrete Mixture Proportions

Ten days prior to placement of concrete, the contractor shall
submit the mixture proportions that will produce concrete of the
quality required. Applicable test reports shall be submitted to
verify that the concrete mixture proportions selected will produce
concrete of the quality specified.

SD-07 Certificates
Cementitious Materials

Certificates of compliance attesting that the concrete materials
meet the requirements of the specifications shall be submitted in
accordance with the Special Clause "CERTIFICATES OF COMPLIANCE".
Cementitious material will be accepted on the basis of a
manufacturer's certificate of compliance, accompanied by mill test
reports that the material(s) meet the requirements of the
specification under which it is furnished.

Aggregates
Aggregates will be accepted on the basis of certificates of
compliance and tests reports that show the material (s) meet the

quality and grading requirements of the specifications under which
it is furnished.
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1.3 UNIT PRICES
1.3.1 Concrete
1.3.1.1 Payment

All costs associated with furnishing, delivering, placing, finishing, and
curing of concrete for the various items of the schedule, which price shall
include the cost of all formwork. Payment for concrete for which payment
is made as a lump sum is not to be included in this unit price payment
item. Payment for grout, preformed expansion joints, field-molded
sealants, waterstops, reinforcing steel bars or wire reinforcement is to be
included in this unit price payment item.

1.3.1.2 Measurement

Concrete will be measured for payment on the basis of the actual volume of
concrete within the pay lines of the structures as indicated. Measurement
of concrete placed against the sides of any excavation without the use of

intervening forms will be made only within the pay lines of the structure.
No deductions will be made for rounded or beveled edge, for space occupied
by meal work, for electrical conduits or timber, or for voids or embedded

items that are either less than 5 cubic feet in volume or 1 square foot in
cross section.

1.3.1.3 Unit of Measure
Unit of measure: cubic yard.
1.4 DESIGN AND PERFORMANCE REQUIREMENTS

The Government will maintain the option to sample and test joint sealer,
joint filler material, waterstop, aggregates and concrete to determine
compliance with the specifications. The Contractor shall provide
facilities and labor as may be necessary to assist the Government in
procurement of representative test samples. Samples of aggregates will be
obtained at the point of batching in accordance with ASTM D 75. Concrete
will be sampled in accordance with ASTM C 172. Slump and air content will
be determined in accordance with ASTM C 143/C 143M and ASTM C 231,
respectively, when cylinders are molded. Compression test specimens will
be made, cured, and transported in accordance with ASTM C 31/C 31M.
Compression test specimens will be tested in accordance with ASTM C 39/C 39M.
Samples for strength tests will be taken not less than once each shift in
which concrete is produced from each class of concrete required. A minimum
of three specimens will be made from each sample; two will be tested at 28
days (90 days if pozzolan is used) for acceptance, and one will be tested
at 7 days for information.

1.4.1 Strength

Acceptance test results will be the average strengths of two specimens
tested at 28 days (90 days if pozzolan is used). The strength of the
concrete will be considered satisfactory so long as the average of three
consecutive acceptance test results equal or exceed the specified
compressive strength, f'c, and no individual acceptance test result falls
below f'c by more than 500 psi.
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1.

4.2 Construction Tolerances

A Class "C" finish shall apply to all surfaces except those specified to
receive a Class "D" finish. A Class "D" finish shall apply to all surfaces
which will be permanently concealed after construction. The surface
requirements for the classes of finish required shall be as specified in
ACI 347.

.4.3 Concrete Mixture Proportions

Concrete mixture proportions shall be the responsibility of the

Contractor. Mixture proportions shall include the dry weights of
cementitious material(s); the nominal maximum size of the coarse aggregate;
the specific gravities, absorptions, and saturated surface-dry weights of
fine and coarse aggregates; the quantities, types, and names of admixtures;
and quantity of water per cubic yard of concrete. All materials included
in the mixture proportions shall be of the same type and from the same
source as will be used on the project. Specified compressive strength f'c
shall be 3,000 psi at 28 days (90 days if pozzolan is used). The maximum
nominal size coarse aggregate shall be3/4 inch, in accordance with

ACI 318/318R. The air content shall be between 4.5 and 7.5 percent. The
slump shall be between 2 and 5 inches. The maximum water cement ratio
shall be 0.50.

.5 REGULATORY REQUIREMENTS

The state statutory and regulatory requirements listed below form a part of
this specification to the extent referenced.

PART 2 PRODUCTS

2

2

.1 MATERIALS

1.1 Cementitious Materials

Cementitious materials shall conform to the appropriate specifications
listed:

.1.1.1 Portland Cement

ASTM C 150, Type I, IA, II, IIA, III, IIIA or V.

.1.1.2 Pozzolan

Pozzolan shall conform to ASTM C 618, Class C or F, including requirements
of Tables 1A and 2A.

1.2 Aggregates

Fine and coarse aggregates shall meet the quality and grading requirements
of ASTM C 33 Class Designations 4M or better or state highway department
specification in accordance with paragraph REGULATORY REQUIREMENTS.

.1.3 Admixtures

Admixtures to be used, when required or approved, shall comply with the
appropriate specification listed. Chemical admixtures that have been in
storage at the project site for longer than 6 months or that have been
subjected to freezing shall be retested at the expense of the contractor at
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the request of the Contracting Officer and shall be rejected if test
results are not satisfactory.

2.1.3.1 Air-Entraining Admixture
Air-entraining admixture shall meet the requirements of ASTM C 260.

2.1.3.2 Accelerating Admixture

Calcium chloride shall meet the requirements of ASTM D 98. Other
accelerators shall meet the requirements of ASTM C 494/C 494M, Type C or E.

2.1.3.3 Water-Reducing or Retarding Admixture

Water-reducing or retarding admixture shall meet the requirements of
ASTM C 494/C 494M, Type A, B, or D.

2.1.4 Water

Water for mixing and curing shall be fresh, clean, potable, and free from
injurious amounts of oil, acid, salt, or alkali, except that unpotable
water may be used if it meets the requirements of COE CRD-C 400.

2.1.5 Reinforcing Steel

Reinforcing steel bar shall conform to the requirements of ASTM A 615/A 615M,
Grade 60. Welded steel wire fabric shall conform to the requirements of
ASTM A 185/A 185M. Details of reinforcement not shown shall be in
accordance with ACI 318/318R, Chapters 7 and 12.

2.1.6 Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded shall be sponge rubber conforming
to ASTM D 1752, Type I.

2.1.7 Joint Sealants - Field Molded Sealants

Joint sealants - field molded sealants shall conform to ASTM C 920, Type M,
Grade NS, Class 25, use NT for vertical joints and Type M, Grade P, Class
25, use T for horizontal joints. Bond-breaker material shall be
polyethylene tape, coated paper, metal foil, or similar type materials.

The backup material shall be compressible, nonshrink, nonreactive with the
sealant, and a nonabsorptive material such as extruded butyl or
polychloroprene foam rubber. Immediately prior to installation of
field-molded sealants, the joint shall be cleaned of all debris and further
cleaned using water, chemical solvents, or other means as recommended by
the sealant manufacturer or directed.

2.1.8 Formwork

The design and engineering of the formwork as well as its construction,
shall be the responsibility of the Contractor.

2.1.9 Curing Materials

Curing materials shall conform to the following requirements.
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2.1.9.1 Impervious Sheet Materials

Impervious sheet materials, ASTM C 171, type optional, except polyethylene
film, if used, shall be white opaque.

2.1.9.2 Membrane-Forming Curing Compound
ASTM C 309, Type 1-D or 2, Class A.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 General

Construction joints shall be prepared to expose coarse aggregate, and the
surface shall be clean, damp, and free of laitance. Ramps and walkways, as
necessary, shall be constructed to allow safe and expeditious access for
concrete and workmen. Snow, ice, standing or flowing water, loose
particles, debris, and foreign matter shall have been removed. Earth
foundations shall be satisfactorily compacted. Spare vibrators shall be
available. The entire preparation shall be accepted by the Government
prior to placing.

3.1.2 Embedded Items

Reinforcement shall be secured in place; joints, anchors, and other
embedded items shall have been positioned. 1Internal ties shall be arranged
so that when the forms are removed the metal part of the tie will be not
less than 2 inches from concrete surfaces permanently exposed to view or
exposed to water on the finished structures. Embedded items shall be free
of 0il and other foreign matters such as loose coatings or rust, paint, and
scale. The embedding of wood in concrete will be permitted only when
specifically authorized or directed. All equipment needed to place,
consolidate, protect, and cure the concrete shall be at the placement site
and in good operating condition.

3.1.3 Formwork Installation
Forms shall be properly aligned, adequately supported, and mortar-tight.
The form surfaces shall be smooth and free from irregularities, dents,
sags, or holes when used for permanently exposed faces. All exposed joints
and edges shall be chamfered, unless otherwise indicated.

3.1.4 Production of Concrete

3.1.4.1 Ready-Mixed Concrete

Ready-mixed concrete shall conform to ASTM C 94/C 94M except as otherwise
specified.

3.1.4.2 Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to
ASTM C 685/C 685M.

3.1.4.3 Batching and Mixing Equipment

The contractor shall have the option of using an on-site batching and
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mixing facility. The facility shall provide sufficient batching and mixing
equipment capacity to prevent cold joints. The method of measuring
materials, batching operation, and mixer shall be submitted for review.

3.1.5 Waterstops

Waterstops shall be installed and spliced as directed by the manufacturer.
3.2 CONVEYING AND PLACING CONCRETE

Conveying and placing concrete shall conform to the following requirements.
3.2.1 General

Concrete placement shall not be permitted when weather conditions prevent
proper placement and consolidation without approval. When concrete is
mixed and/or transported by a truck mixer, the concrete shall be delivered
to the site of the work and discharge shall be completed within 1-1/2
hours. Concrete shall be conveyed from the mixer to the forms as rapidly
as practicable by methods which prevent segregation or loss of

ingredients. Concrete shall be in place and consolidated within 15 minutes
after discharge from the mixer. Concrete shall be deposited as close as
possible to its final position in the forms and be so regulated that it may
be effectively consolidated in horizontal layers 18 inches or less in
thickness with a minimum of lateral movement. The placement shall be
carried on at such a rate that the formation of cold joints will be
prevented.

3.2.2 Consolidation

Each layer of concrete shall be consolidated by internal vibrating
equipment. Internal vibration shall be systematically accomplished by
inserting the vibrator through the fresh concrete in the layer below at a
uniform spacing over the entire area of placement. The distance between
insertions shall be approximately 1.5 times the radius of action of the
vibrator and overlay the adjacent, just-vibrated area by a few inches. The
vibrator shall penetrate rapidly to the bottom of the layer and at least 6
inches into the layer below, if such a layer exists. It shall be held
stationary until the concrete is consolidated and then withdrawn slowly at
the rate of about 3 inches per second.

3.2.3 Cold-Weather Requirements

No concrete placement shall be made when the ambient temperature is below
35 degrees F or if the ambient temperature is below 40 degrees F and
falling. Suitable covering and other means as approved shall be provided
for maintaining the concrete at a temperature of at least 50 degrees F for
not less than 72 hours after placing and at a temperature above freezing
for the remainder of the curing period. Salt, chemicals, or other foreign
materials shall not be mixed with the concrete to prevent freezing. Any
concrete damaged by freezing shall be removed and replaced at the expense
of the contractor.

3.2.4 Hot-Weather Requirements
When the rate of evaporation of surface moisture, as determined by use of
Figure 1 of ACI 308R, is expected to exceed 0.2 psf per hour, provisions

for windbreaks, shading, fog spraying, or covering with a light-colored
material shall be made in advance of placement, and such protective
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measures shall be taken as quickly as finishing operations will allow.
3.3 FORM REMOVAL

Forms shall not be removed before the expiration of 24 hours after concrete
placement except where otherwise specifically authorized. Supporting forms
and shoring shall not be removed until the concrete has cured for at least
5 days. When conditions on the work are such as to justify the
requirement, forms will be required to remain in place for longer periods.

3.4 FINISHING
3.4.1 General

No finishing or repair will be done when either the concrete or the ambient
temperature is below 50 degrees F.

3.4.2 Finishing Formed Surfaces

All fins and loose materials shall be removed, and surface defects
including tie holes shall be filled. All honeycomb areas and other defects
shall be repaired. All unsound concrete shall be removed from areas to be
repaired. Surface defects greater than 1/2 inch in diameter and holes left
by removal of tie rods in all surfaces not to receive additional concrete
shall be reamed or chipped and filled with dry-pack mortar. The prepared
area shall be brush-coated with an approved epoxy resin or latex bonding
compound or with a neat cement grout after dampening and filled with mortar
or concrete. The cement used in mortar or concrete for repairs to all
surfaces permanently exposed to view shall be a blend of portland cement
and white cement so that the final color when cured will be the same as
adjacent concrete.

3.4.3 Finishing Unformed Surfaces

All unformed surfaces that are not to be covered by additional concrete or
backfill shall be float finished to elevations shown, unless otherwise
specified. Surfaces to receive additional concrete or backfill shall be
brought to the elevations shown and left as a true and regular surface.
Exterior surfaces shall be sloped for drainage unless otherwise shown.
Joints shall be carefully made with a jointing tool. Unformed surfaces
shall be finished to a tolerance of 3/8 inch for a float finish as
determined by a 10 foot straightedge placed on surfaces shown on the plans
to be level or having a constant slope. Finishing shall not be performed
while there is excess moisture or bleeding water on the surface. No water
or cement shall be added to the surface during finishing.

3.4.3.1 Float Finish

Surfaces to be float finished shall be screeded and darbied or bullfloated
to eliminate the ridges and to fill in the voids left by the screed. 1In
addition, the darby or bullfloat shall fill all surface voids and only
slightly embed the coarse aggregate below the surface of the fresh
concrete. When the water sheen disappears and the concrete will support a
person's weight without deep imprint, floating should be completed.
Floating should embed large aggregates just beneath the surface, remove
slight imperfections, humps, and voids to produce a plane surface, compact
the concrete, and consolidate mortar at the surface.
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3.4.3.2 Expansion and Contraction Joints

Expansion and contraction joints shall be made in accordance with the
details shown or as otherwise specified. Providel/2 inch thick transverse
expansion joints where new work abuts an existing concrete. Expansion
joints shall be provided at a maximum spacing of 30 feet on center in
sidewalks, unless otherwise indicated. Contraction joints shall be
provided at a maximum spacing ofé6 linear feet in sidewalks and at a maximum
spacing of 10feet in slabs, unless otherwise indicated. Contraction joints
shall be cut at a minimum ofl inch(es) deep with a jointing tool after the
surface has been finished.

3.5 CURING AND PROTECTION

Beginning immediately after placement and continuing for at least 7 days,
except for concrete made with Type III cement, at least 3 days, all
concrete shall be cured and protected from premature drying, extremes in
temperature, rapid temperature change, freezing, mechanical damage, and
exposure to rain or flowing water. All materials and equipment needed for
adequate curing and protection shall be available and at the site of the
placement prior to the start of concrete placement. Preservation of
moisture for concrete surfaces not in contact with forms shall be
accomplished by one of the following methods:

a. Continuous sprinkling or ponding.
b. Application of absorptive mats or fabrics kept continuously wet.
c. Application of sand kept continuously wet.
d. Application of impervious sheet material conforming to ASTM C 171.
e. Application of membrane-forming curing compound conforming to
ASTM C 309, Type 1-D, on surfaces permanently exposed to view and Type
2 on other surfaces shall be accomplished in accordance with
manufacturer's instructions.
The preservation of moisture for concrete surfaces placed against wooden
forms shall be accomplished by keeping the forms continuously wet for 7
days, except for concrete made with Type III cement, 3 days. If forms are
removed prior to end of the required curing period, other curing methods
shall be used for the balance of the curing period. During the period of
protection removal, the temperature of the air in contact with the concrete
shall not be allowed to drop more than 25 degrees F within a 24 hour period.
3.6 TESTS AND INSPECTIONS
3.6.1 General
The individuals who sample and test concrete as required in this
specification shall have demonstrated a knowledge and ability to perform
the necessary test procedures equivalent to the ACI minimum guidelines for
certification of Concrete Field Testing Technicians, Grade I.
3.6.2 Inspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing

Foundation or construction joints, forms, and embedded items shall be
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ingpected in sufficient time prior to each concrete placement by the
Contractor to certify that it is ready to receive concrete.

3.6.2.2 Air Content
Air content shall be checked at least once during each shift that concrete
ig placed for each class of concrete required. Samples shall be obtained
in accordance with ASTM C 172 and tested in accordance with ASTM C 231.
3.6.2.3 Slump
Slump shall be checked once during each shift that concrete is produced for
each class of concrete required. Samples shall be obtained in accordance
with ASTM C 172 and tested in accordance with ASTM C 143/C 143M.

3.6.2.4 Consolidation and Protection

The Contractor shall ensure that the concrete is properly consolidated,
finished, protected, and cured.

3.6.3 Action Required
3.6.3.1 Placing

The placing foreman shall not permit placing to begin until he has verified
that an adequate number of acceptable vibrators, which are in working order
and have competent operators, are available. Placing shall not be
continued if any pile is inadequately consolidated.

3.6.3.2 Air Content

Whenever a test result is outside the specification limits, the concrete
shall not be delivered to the forms and an adjustment shall be made to the
dosage of the air-entrainment admixture.

3.6.3.3 Slump

Whenever a test result is outside the specification limits, the concrete
shall not be delivered to the forms and an adjustment should be made in the
batch weights of water and fine aggregate. The adjustments are to be made
so that the water-cement ratio does not exceed that specified in the
submitted concrete mixture proportion.

3.6.4 Reports
The results of all tests and inspections conducted at the project site
shall be reported informally at the end of each shift and in writing weekly
and shall be delivered within 3 days after the end of each weekly reporting

period.

-- End of Section --
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SECTION 31 11 00
CLEARING AND GRUBBING
04/06
PART 1 GENERAL
1.1 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data
Nonsaleable Materials

Written permission to dispose of such products on private
property shall be filed with the Contracting Officer.

SD-04 Samples
Tree wound paint
Herbicide
Submit samples in cans with manufacturer's label.
1.2 DELIVERY, STORAGE, AND HANDLING
Deliver materials to, store at the site, and handle in a manner which will
maintain the materials in their original manufactured or fabricated
condition until ready for use.
PART 2 PRODUCTS

2.1 TREE WOUND PAINT

Bituminous based paint of standard manufacture specially formulated for
tree wounds.

2.2 HERBICIDE
Comply with Federal Insecticide, Fungicide, and Rodenticide Act (Title 7
U.S.C. Section 136) for requirements on Contractor's licensing,
certification and record keeping. Contact the command Pest Control
Coordinator prior to starting work.

PART 3 EXECUTION

3.1 PROTECTION

3.1.1 Roads and Walks

Keep roads and walks free of dirt and debris at all times.

SECTION 31 11 00 Page 1



REPAIR ERODED SITES MD/ME/MFT TRAINING AREAS 05090292

3.1.2 Trees, Shrubs, and Existing Facilities

Trees and vegetation to be left standing shall be protected from damage
incident to clearing, grubbing, and construction operations by the erection
of barriers or by such other means as the circumstances require.

3.1.3 Utility Lines

Protect existing utility lines that are indicated to remain from damage.
Notify the Contracting Officer immediately of damage to or an encounter
with an unknown existing utility line. The Contractor shall be responsible
for the repairs of damage to existing utility lines that are indicated or
made known to the Contractor prior to start of clearing and grubbing
operations. When utility lines which are to be removed are encountered
within the area of operations, the Contractor shall notify the Contracting
Officer in ample time to minimize interruption of the service. Refer to
Section 01 30 00, ADMINISTRATIVE REQUIREMENTS for additional utility
protection.

3.2 CLEARING

Clearing shall consist of the felling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for removal, including downed timber, snags, brush, and rubbish
occurring within the areas to be cleared. Clearing shall also include the
removal and disposal of structures that obtrude, encroach upon, or
otherwise obstruct the work. Trees, stumps, roots, brush, and other
vegetation in areas to be cleared shall be cut off flush with or below the
original ground surface, except such trees and vegetation as may be
indicated or directed to be left standing. Trees designated to be left
standing within the cleared areas shall be trimmed of dead branches 1-1/2
inches or more in diameter and shall be trimmed of all branches the heights
indicated or directed. Limbs and branches to be trimmed shall be neatly
cut close to the bole of the tree or main branches. Cuts more than 1-1/2
inches in diameter shall be painted with an approved tree-wound paint.
Apply herbicide in accordance with the manufacturer's label to the top
surface of stumps designated not to be removed.

3.3 TREE REMOVAL

Where indicated or directed, trees and stumps that are designated as trees
shall be removed from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the
removal of their stumps and roots as specified in paragraph GRUBBING.

Trees shall be disposed of as specified in paragraph DISPOSAL OF MATERIALS.

3.4 PRUNING

Trim trees designated to be left standing within the cleared areas of dead
branches 1 1/2 inches or more in diameter; and trim branches to heights and
in a manner as indicated. Neatly cut limbs and branches to be trimmed
close to the bole of the tree or main branches. Paint cuts more than 1 1/4
inches in diameter with an approved tree wound paint.

3.5 GRUBBING
Grubbing shall consist of the removal and disposal of stumps, roots larger

than 3 inches in diameter, and matted roots from the designated grubbing
areas. Material to be grubbed, together with logs and other organic or
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metallic debris not suitable for foundation purposesg, shall be removed to a
depth of not less than 18 inches below the original surface level of the
ground in areas indicated to be grubbed and in areas indicated as
construction areas under this contract, such as areas for buildings, and
areas to be paved. Depressions made by grubbing shall be filled with
suitable material and compacted to make the surface conform with the
original adjacent surface of the ground.

3.6 DISPOSAL OF MATERIALS

3.6.1 Saleable Timber
1. All timber on the project site noted for clearing and grubbing shall
become the property of the Contractor, and shall be removed from the
project site and disposed of off statiomns.

3.6.2 Nonsaleable Materials
Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing
and grubbing operations, except for salable timber, shall be disposed of
outside the limits of Government-controlled land at the Contractor's
responsibility, except when otherwise directed in writing. Such directive
will state the conditions covering the disposal of such products and will

also state the areas in which they may be placed.

-- End of Section --
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SECTION 31 23 00.00 20
EXCAVATION AND FILL
04/06

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.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600 (2005) Installation of Ductile-Iron Water
Mains and Their Appurtenances

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM C 33 (2003) Standard Specification for Concrete
Aggregates
ASTM D 1140 (2000) Amount of Material in Soils Finer

than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

ASTM D 1557 (2002el) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)

ASTM D 2321 (2005) Underground Installation of
Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

ASTM D 2487 (2000) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (2005) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (2005) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 3786 (2001) Hydraulic Bursting Strength of
Textile Fabrics-Diaphragm Bursting

Strength Tester Method

ASTM D 4318 (2005) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils
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ASTM D 4533 (2004) Trapezoid Tearing Strength of
Geotextiles
ASTM D 4632 (1991; R 2003) Grab Breaking Load and

Elongation of Geotextiles

ASTM D 4759 (2002) Determining the Specification
Conformance of Geosynthetics

ASTM D 4833 (2000el) Index Puncture Resistance of
Geotextiles, Geomembranes, and Related
Products

ASTM D 698 (2000ael) Laboratory Compaction

Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/cu. ft. (600kN-m/cu.
m.))

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA 530/F-93/004 (1993; Rev O; Updates I, II, IIA, IIB, and
ITI) Test Methods for Evaluating Solid
Waste (Vol IA, IB, IC, and II) (SwW-846)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of
Water and Wastes

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1909 (Basic Notice 1; Canc. Notice 2) Fertilizer

1.2 DEFINITIONS

1.2.1 Capillary Water Barrier
A layer of clean, poorly graded crushed rock, stone, or natural sand or
gravel having a high porosity which is placed beneath a building slab with
or without a vapor barrier to cut off the capillary flow of pore water to
the area immediately below a slab.

1.2.2 Degree of Compaction
Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D 698, for general soil
types, abbreviated as percent laboratory maximum density.

1.2.3 Hard Materials
Weathered rock, dense consolidated deposgits, or conglomerate materials
which are not included in the definition of "rock" but which usually
require the use of heavy excavation equipment, ripper teeth, or jack
hammers for removal.

1.2.4 Rock
Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which

can be removed without systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
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pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding 1/2 cubic yard in
volume. Removal of hard material will not be considered rock excavation
because of intermittent drilling and blasting that is performed merely to
increase production.

1.2.5 Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are
pile supported.

1.3 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-06 Test Reports
Borrow Site Testing
Fill and backfill test
Select material test
Porous fill test for capillary water barrier
Density tests

Copies of all laboratory and field test reports within 24 hours of the
completion of the test.

1.4 DELIVERY, STORAGE, AND HANDLING
Perform in a manner to prevent contamination or segregation of materials.
1.5 CRITERIA FOR BIDDING
Base bids on the following criteria:
a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated,
will not be encountered.

c. Suitable backfill and bedding material in the quantities required
is not available on Government property.

d. Blasting will not be permitted. Remove material in an approved
manner.

1.6 REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for TPH,
BTEX and full TCLP including ignitability, corrosivity and reactivity.
Backfill shall contain less than 100 parts per million (ppm) of total
petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of Benzene,
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCPL

test. TPH concentrations shall be determined by using EPA 600/4-79/020
Method 418.1. BTEX concentrations shall be determined by using
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EPA 530/F-93/004 Method 5030/8020. TCLP shall be performed in accordance
with EPA 530/F-93/004 Method 1311. Provide Borrow Site Testing for TPH,
BTEX and TCLP from a composite sample of material from the borrow site,
with at least one test from each borrow gite. Material shall not be
brought on site until tests have been approved by the Contracting Officer.

.7 QUALITY ASSURANCE

.7.1 Utilities

Movement of construction machinery and equipment over pipes and utilities
during construction shall be at the Contractor's risk. Excavation made
with power-driven equipment is not permitted within two feet of known
Government-owned utility or subsurface construction. For work immediately
adjacent to or for excavations exposing a utility or other buried
obstruction, excavate by hand. Start hand excavation on each side of the
indicated obstruction and continue until the obstruction is uncovered or
until clearance for the new grade is assured. Support uncovered lines or
other existing work affected by the contract excavation until approval for
backfill is granted by the Contracting Officer. Report damage to utility
lines or subsurface construction immediately to the Contracting Officer.

PART 2 PRODUCTS

2.

2

1 SOIL MATERIALS

1.1 Satisfactory Materials

Any materials classified by ASTM D 2487 as GW, GP, GM, GP-GM, GW-GM, GC,
GP-GC, GM-GC, SW, SP, SM, SW-SM, SC, SW-SC, free of debris, roots, wood,
scrap material, vegetation, refuse, soft unsound particles, and
deleterious, or objectionable materials. Unless specified otherwise, the
maximum particle diameter shall be one-half the 1lift thickness at the
intended location.

1.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials. Unsatisfactory materials also include man-made fills, trash,
refuse, or backfills from previous construction. Unsatisfactory material
also includes material classified as satisfactory which contains root and
other organic matter, frozen material, and stones larger than 2 inches.
The Contracting Officer shall be notified of any contaminated materials.

.1.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW,
GP, SW, and SP. Cohesive materials include materials classified as GC, SC,
ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM,
SP-SM, and SM shall be identified as cohesionless only when the fines are
nonplastic (plasticity index equals zero). Materials classified as GM and
SM will be identified as cohesive only when the fines have a plasticity
index greater than zero.

.1.4 Common Fill

Approved, unclassified soil material with the characteristics required to
compact to the soil density specified for the intended location.
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2.1.5 Backfill and Fill Material

ASTM D 2487, classification GW, GP, GM, GC, SW, SP, SM, SC with a maximum
ASTM D 4318 liquid limit of 35, maximum ASTM D 4318 plasticity index of 12,
and a maximum of 25 percent by weight passing ASTM D 1140, No. 200 sieve.

2.1.6 Select Material

Provide materials classified as GW, GP, SW by ASTM D 2487 where indicated.
The liquid limit of such material shall not exceed 35 percent when tested
in accordance with ASTM D 4318. The plasticity index shall not be greater
than 12 percent when tested in accordance with ASTM D 4318, and not more
than 35 percent by weight shall be finer than No. 200 sieve when tested in
accordance with ASTM D 1140.

Sieve Size Percent Passing by Weight
2 1/2 inches 100

No. 4 40 - 85

No. 10 20 - 80

No. 40 10 - 60

No. 200 5 - 25

2.1.7 Topsoil

Natural, friable soil representative of productive, well-drained soils in
the area, free of subsoil, stumps, rocks larger than one inch diameter,
brush, weeds, toxic substances, and other material detrimental to plant
growth. Amend topsoil pH range to obtain a pH of 5.5 to 7.

2.2 POROUS FILL FOR CAPILLARY WATER BARRIER

ASTM C 33 fine aggregate grading with a maximum of 3 percent by weight
passing ASTM D 1140, No. 200 sieve and conforming to the general soil
material requirements specified in paragraph entitled "Satisfactory
Materials."

2.3 UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide
bedding for buried piping in accordance with AWWA C600, Type 4, except as
specified herein. Backfill to top of pipe shall be compacted to 95 percent
of ASTM D 698 maximum density. Plastic piping shall have bedding to spring
line of pipe. Provide ASTM D 2321 materials as follows:

a. Class I: Angular, 0.25 to 1.5 inches, graded stone, including a
number of fill materials that have regional significance such as
coral, slag, cinders, crushed stone, and crushed shells.

b. Class II: Coarse sands and gravels with maximum particle size of
1.5 inches, including various graded sands and gravels containing
small percentages of fines, generally granular and noncohesive,
either wet or dry. Soil Types GW, GP, SW, and SP are included in
this class as specified in ASTM D 2487.
2.4 FILTER FABRIC

Provide a pervious sheet of polyester, nylon, glass or polypropylene,
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ultraviolet resistant filaments woven, spun bonded, fused, or otherwise
manufactured into a nonraveling fabric with uniform thickness and strength.
Fabric shall have the following manufacturer certified minimum average roll
properties as determined by ASTM D 4759:

Class A Class B
a. Grab tensile strength (ASTM D 4632) min. 180 80 lbs.
machine and transversed direction
b. Grab elongation (ASTM D 4632) min. 15 15 percent
machine and transverse direction
c. Puncture resistance (ASTM D 4833) min. 80 25 1lbs.
d. Mullen burst strength (ASTM D 3786) min. 290 130 psi.
e. Trapezoidal Tear (ASTM D 4533) min. 50 25 1bs.

2.5 MATERIAL FOR RIP-RAP

Filter fabric and rock conforming to DOT State Standard for construction
indicated.

2.5.1 Bedding Material

Consisting of sand, gravel, or crushed rock, well graded, or poorly graded
with a maximum particle size of 2 inches. Material shall be composed of
tough, durable particles. Fines passing the No. 200 standard sieve shall
have a plasticity index less than six.

PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Drainage and Dewatering

Provide for the collection and disposal of surface and subsurface water
encountered during construction.

3.1.1.1 Drainage

So that construction operations progress successfully, completely drain
construction site during periods of construction to keep soil materials
sufficiently dry. The Contractor shall establish/construct storm drainage
features (ponds/basins) at the earliest stages of site development, and
throughout construction grade the construction area to provide positive
surface water runoff away from the construction activity and/or provide
temporary ditches, swales, and other drainage features and equipment as
required to maintain dry soils. When unsuitable working platforms for
equipment operation and unsuitable soil support for subsequent construction
features develop, remove unsuitable material and provide new soil material
as specified herein. It is the responsibility of the Contractor to assess
the soil and ground water conditions presented by the plans and
specifications and to employ necessary measures to permit construction to
proceed. Excavated slopes and backfill surfaces shall be protected to
prevent erosion and sloughing. Excavation shall be performed so that the
site, the area immediately surrounding the site, and the area affecting
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operations at the site shall be continually and effectively drained.
3.1.1.2 Dewatering

Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to eliminate interference with orderly progress of
construction. French drains, sumps, ditches or trenches will not be
permitted within 3 feet of the foundation of any structure, except with
specific written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control measures shall
be taken by the time the excavation reaches the water level in order to
maintain the integrity of the in situ material. While the excavation is
open, the water level shall be maintained continuously, at least 2 feet
below the working level.

3.1.2 Underground Utilities

Location of the existing utilities indicated is approximate. The
Contractor shall physically verify the location and elevation of the
existing utilities indicated prior to starting construction. The
Contractor shall contact the Public Works Department for assistance in
locating existing utilities.

3.1.3 Machinery and Equipment

Movement of construction machinery and equipment over pipes during
construction shall be at the Contractor's risk. Repair, or remove and
provide new pipe for existing or newly installed pipe that has been
displaced or damaged.

3.2 SURFACE PREPARATION
3.2.1 Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and
vegetation and other items that would interfere with construction
operations within the clearing limits. Remove stumps entirely. Grub out
matted roots and roots over 2 inches in diameter to at least 18 inches
below existing surface.

3.2.2 Stripping
Strip suitable soil from the site where excavation or grading is indicated
and stockpile separately from other excavated material. Material
unsuitable for use as topsoil shall be wasted. Locate topsoil so that the
material can be used readily for the finished grading. Where sufficient
existing topsoil conforming to the material requirements is not available
on site, provide borrow materials suitable for use as topsoil. Protect
topsoil and keep in segregated piles until needed.

3.2.3 Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbish underneath paved areas or concrete slabs.

3.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. Reuse excavated
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materials that meet the specified requirements for the material type
required at the intended location. Keep excavations free from water.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Excavations below indicated depths will not be permitted except
to remove unsatisfactory material. Unsatisfactory material encountered
below the grades shown shall be removed as directed. Refill with backfill
and fill material and compact to 95 percent of ASTM D 698 maximum density.
Unless specified otherwise, refill excavations cut below indicated depth
with select material and compact to 95 percent of ASTM D 698 maximum
density. Satisfactory material removed below the depths indicated, without
specific direction of the Contracting Officer, shall be replaced with
satisfactory materials to the indicated excavation grade; except as
specified for spread footings. Determination of elevations and
measurements of approved overdepth excavation of unsatisfactory material
below grades indicated shall be done under the direction of the Contracting
Officer.

3.3.1 Pipe Trenches

Excavate to the dimension indicated. Grade bottom of trenches to provide
uniform support for each section of pipe after pipe bedding placement.
Tamp if necessary to provide a firm pipe bed. Recesses shall be excavated
to accommodate bells and joints so that pipe will be uniformly supported
for the entire length. Rock, where encountered, shall be excavated to a
depth of at least 6 inches below the bottom of the pipe.

3.3.2 Excavated Materials

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required or shall be
separately stockpiled if it cannot be readily placed. Satisfactory material
in excess of that required for the permanent work and all unsatisfactory
material shall be disposed of as specified in Paragraph "DISPOSITION OF
SURPLUS MATERIAL."

3.4 SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6
inches before the fill is started. Sloped surfaces steeper than 1 vertical
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. When subgrades are
less than the specified density, the ground surface shall be broken up to a
minimum depth of 6 inches, pulverized, and compacted to the specified
density. When the subgrade is part fill and part excavation or natural
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and compacted as specified for the adjacent fill.
Material shall not be placed on surfaces that are muddy, frozen, or contain
frost. Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment
well suited to the soil being compacted. Material shall be moistened or
aerated as necessary to provide the moisture content that will readily
facilitate obtaining the specified compaction with the equipment used.
Minimum subgrade density shall be as specified herein.
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.5 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated.
Compact each lift before placing overlaying lift.

.5.1 Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select
material is provided. Place in 12 inch lifts. Do not place over wet or
frozen areas. Place backfill material adjacent to structures as the
structural elements are completed and accepted. Backfill against concrete
only when approved. Place and compact material to avoid loading upon or
against the structure.

.5.2 Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until construction below finish grade has been
approved, underground utilities systems have been inspected, tested and
approved, forms removed, and the excavation cleaned of trash and debris.
Backfill shall be brought to indicated finish grade. Where pipe is coated
or wrapped for protection against corrosion, the backfill material up to an
elevation 2 feet above sewer lines and 1 foot above other utility lines
shall be free from stones larger than 1 inch in any dimension. Heavy
equipment for spreading and compacting backfill shall not be operated
closer to foundation or retaining walls than a distance equal to the height
of backfill above the top of footing; the area remaining shall be compacted
in layers not more than 4 inches in compacted thickness with power-driven
hand tampers suitable for the material being compacted. Backfill shall be
placed carefully around pipes or tanks to avoid damage to coatings,
wrappings, or tanks. Backfill shall not be placed against foundation walls
prior to 7 days after completion of the walls. As far as practicable,
backfill shall be brought up evenly on each side of the wall and sloped to
drain away from the wall.

.5.3 Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work
permits. Place and compact backfill under structures and paved areas in 6
inch lifts to top of trench and in 6 inch lifts to one foot over pipe
outside structures and paved areas.

.6 BORROW

Where satisfactory materials are not available in sufficient quantity from
required excavations, approved borrow materials shall be obtained as
specified herein.

.7 COMPACTION

Determine in-place density of existing subgrade; if required density
exists, no compaction of existing subgrade will be required.

.7.1 Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D 698. Compact
fill and backfill materials to 95 percent of ASTM D 698.
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3

.8 FINISH OPERATIONS

.8.1 Grading

Finish grades as indicated within one-tenth of one foot. Grade areas to
drain water away from structures. Maintain areas free of trash and
debris. For existing grades that will remain but which were disturbed by
Contractor's operations, grade as directed.

.8.2 Topsoil and Seed

Scarify existing subgrade. Provide 4 inches of topsoil for newly graded
finish earth surfaces and areas disturbed by the Contractor. Topsoil shall
not be placed when the subgrade is frozen, excessively wet, extremely dry,
or in a condition otherwise detrimental to seeding, planting, or proper
grading. Additional topsoil will not be required if work is performed in
compliance with stripping and stockpiling requirements. If there is
insufficient on-site topsoil meeting specified requirements for topsoil,
provide topsoil required in excess of that available. Seed shall match
existing vegetation. Provide seed at 5 pounds per 1000 square feet.
Provide CID A-A-1909, Type I, Class 2, 10-10-10 analysis fertilizer at 25
pounds per 1000 square feet. Provide commercial agricultural limestone of
94-80-14 analysis at 70 pounds per 1000 square feet. Provide mulch and
water to establish an acceptable stand of grass.

.8.3 Protection of Surfaces

Protect newly backfilled, graded, and topsoiled areas from traffic,
erosion, and settlements that may occur. Repair or reestablish damaged
grades, elevations, or slopes.

.9 FIELD QUALITY CONTROL

.9.1 Sampling

Take the number and size of samples required to perform the following tests.

.9.2 Testing

Perform one of each of the following tests for each material used. Provide
additional tests for each source change.

.9.2.1 Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C 136 for
conformance to ASTM D 2487 gradation limits; ASTM D 1140 for material finer
than the No. 200 sieve; ASTM D 4318 for liquid limit and for plastic limit;
ASTM D 698 or ASTM D 1557 for moisture density relations, as applicable.

.9.2.2 Select Material Testing

Test select material in accordance with ASTM C 136 for conformance to
ASTM D 2487 gradation limits; ASTM D 1140 for material finer than the No.
200 sieve; ASTM D 698 or ASTM D 1557 for moisture density relations, as
applicable.

.9.2.3 Porous Fill Testing

Test porous fill in accordance with ASTM C 136 for conformance to gradation
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specified in ASTM C 33.
3.9.2.4 Density Tests

Test density in accordance with ASTM D 1556, or ASTM D 2922 and ASTM D 3017.
When ASTM D 2922 and ASTM D 3017 density tests are used, verify density
test results by performing an ASTM D 1556 density test at a location
already ASTM D 2922 and ASTM D 3017 tested as specified herein. Perform an
ASTM D 1556 density test at the start of the job, and for every 10

ASTM D 2922 and ASTM D 3017 density tests thereafter. Test each lift at
randomly selected locations every 2000 square feet of existing grade in
fills for structures and concrete slabs, and every 2500 square feet for
other fill areas and every 2000 square feet of subgrade in cut. Include
density test results in daily report.

-- End of Section --
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BASE COURSE FOR RIGID AND SUBBASES FOR FLEXIBLE PAVING

04/06
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 within the text by the

basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO T 180 (2001; R 2004) Moisture-Density Relations
of Soils Using a 4.54-kg (10-1b) Rammer
and an 457-mm (18-in) Drop

AASHTO T 224 (2001) Correction for Coarse Particles in

the Soil Compaction Test

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM C 117 (2004) Materials Finer Than 75 micrometer
(No. 200) Sieve in Mineral Aggregates by
Washing
ASTM C 131 (2003) Resistance to Degradation of

Small-Size Coarse Aggregate by Abrasion
and Impact in the Los Angeles Machine

ASTM C 136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM C 29/C 29M (1997; R 2003)

Bulk Density ("Unit

Weight") and Voids in Aggregate

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

ASTM D 1557 (2002el) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000

(2700 kN-m/m3)

ft-1bf/£ft3)

ASTM D 2167 (1994; R 2001)

Density and Unit Weight of

Soil in Place by the Rubber Balloon Method

ASTM D 2487 (2000) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (2005) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (2005) Water Content of Soil and Rock in
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Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (2005) Ligquid Limit, Plastic Limit, and
Plasticity Index of Soils

ASTM D 75 (2003) Standard Practice for Sampling
Aggregates

ASTM E 11 (2004) Wire Cloth and Sieves for Testing
Purposes

1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data
Equipment

List of proposed equipment to be used in performance of
construction work, including descriptive data.

Waybills and Delivery Tickets

Copies of waybills and delivery tickets during the progress of
the work.

SD-06 Test Reports

Sampling and Testing
Field Density Tests

Certified copies of test results for approval not less than 30
days before material is required for the work.

Calibration curves and related test results prior to using the
device or equipment being calibrated.

Copies of field test results within 24 hours after the tests are
performed.

1.3 UNIT PRICES
1.3.1 Measurement
1.3.1.1 Area

The quantity of subbase course completed and accepted as determined by the
Contracting Officer shall be measured in square yards.

1.3.1.2 Volume

The quantity of subbase course completed and accepted as determined by the
Contracting Officer shall be measured in cubic yards. The volume of
material in-place and accepted shall be determined by the average job
thickness obtained in accordance with paragraph THICKNESS CONTROL and the
dimensions shown.
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1.3.1.3 Weight

The tonnage of subbase course material shall be the number of tons of
aggregate, placed and accepted in the completed course as determined by the
Contracting Officer. Deductions will be made for any material wasted,
unused, rejected, or used for convenience of the Contractor, and for water
exceeding specified amount at time of weighing.

1.3.2  Payment
1.3.2.1 Course Material

Quantities of subbase course, determined as specified in paragraph
Measurement, will be paid for at the respective contract unit prices, which
shall constitute full compensation for the construction and completion of
the subbase course.

1.3.2.2 Stabilization

Cohesionless subgrades or select subbase courses to be stabilized, as
specified in paragraph PREPARATION OF UNDERLYING MATERIAL, will be paid as
a special item on the tonnage basis including extra manipulation as
required.

1.3.3 Waybills and Delivery Tickets

Copies of waybills and delivery tickets shall be submitted during the
progress of the work.

1.4 DEGREE OF COMPACTION

Degree of compaction required, except as noted in the second sentence, is
expressed as a percentage of the maximum laboratory dry density obtained by
the test procedure presented in ASTM D 1557 abbreviated as a percent of
laboratory maximum dry density. Since ASTM D 1557 applies only to soils
that have 30 percent or less by weight of their particles retained on the
3/4 inch sieve, the degree of compaction for material having more than 30
percent by weight of their particles retained on the 3/4 inch sieve shall
be expressed as a percentage of the laboratory maximum dry density in
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.

1.5 SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.
Sampling and testing shall be performed by an approved testing laboratory
in accordance with Section 01 45 10 QUALITY CONTROL. Tests shall be
performed at the specified frequency. No work requiring testing will be
permitted until the testing laboratory has been inspected and approved.
The materials shall be tested to establish compliance with the specified
requirements.

1.5.1 Sampling
Samples for laboratory testing shall be taken in conformance with ASTM D 75.

When deemed necessary, the sampling will be observed by the Contracting
Officer.
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1.5.2 Tests
1.5.2.1 Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136.
Sieves shall conform to ASTM E 11.

1.5.2.2 Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with
ASTM D 4318.

1.5.2.3 Moisture-Density Determinations

The laboratory maximum dry density and optimum moisture shall be determined
in accordance with ASTM D 1557.

1.5.2.4 Field Density Tests

Density shall be field measured in accordance with ASTM D 1556, ASTM D 2167,
or ASTM D 2922. For the method presented in ASTM D 1556, the base plate,

as shown in the drawing, shall be used. For the method presented in

ASTM D 2922, the calibration curves shall be checked and adjusted, if
necessary, using only the sand cone method as described in paragraph
Calibration, of the ASTM publication. Tests performed in accordance with
ASTM D 2922 result in a wet unit weight of soil and, when using this

method, ASTM D 3017 shall be used to determine the moisture content of the
soil. The calibration curves furnished with the moisture gauges shall also
be checked along with density calibration checks as described in ASTM D 3017.
The calibration checks of both the density and moisture gauges shall be
made by the prepared containers of material method, as described in
paragraph Calibration, in ASTM D 2922, on each different type of material
to be tested at the beginning of a job and at intervals as directed.

1.5.2.5 Wear Test
Wear tests shall be made in conformance with ASTM C 131.
1.5.2.6 Weight of Slag

Weight per cubic foot of slag shall be determined in accordance with
ASTM C 29/C 29M.

1.5.3 Testing Frequency

1.5.3.1 Initial Tests
One of each of the following tests shall be performed on the proposed
material prior to commencing construction to demonstrate that the proposed

material meets all specified requirements prior to installation.

a. Sieve Analysis
b. Liguid limit and plasticity index

1.5.3.2 In-Place Tests
One of each of the following tests shall be performed on samples taken from

the placed and compacted subbase course. Samples shall be taken and tested
at the rates indicated.

SECTION 32 11 16 Page 4



REPAIR ERODED SITES MD/ME/MFT TRAINING AREAS 05090292

1

a. Density tests shall be performed on every lift of material placed
and at a frequency of one set of tests for every 500 square yards, or
portion thereof, of completed area.

b. Sieve Analysis shall be performed on every 1lift of material placed
and at a frequency of one gieve analysis for every 1000 square yards,
or portion thereof, of material placed.

c. Liquid limit and plasticity index tests shall be performed at the
same frequency as the sieve analysis.

d. The thickness of each course shall be measured at intervals
providing at least one measurement for each 500 square yards or part
thereof. The thickness measurement shall be made by test holes, at
least 3 inches in diameter through the course.

.5.4 Approval of Material

The source of the material shall be selected 30 days prior to the time the
material will be required in the work. Tentative approval will be based on
initial test results. Final approval of the materials will be based on
tests for gradation, liquid limit, and plasticity index performed on
samples taken from the completed and compacted course.

.6 WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 35
degrees F. When the temperature falls below 35 degrees F, the Contractor
shall protect all completed areas by approved methods against detrimental
effects of freezing. Completed areas damaged by freezing, rainfall, or
other weather conditions shall be corrected to meet specified requirements.

.7 EQUIPMENT

All plant, equipment, and tools used in the performance of the work will be
subject to approval before the work is started and shall be maintained in
satisfactory working condition at all times. The equipment shall be
adequate and shall have the capability of producing the required
compaction, meeting grade controls, thickness control, and smoothness
requirements as set forth herein.

PART 2 PRODUCTS

2

2

.1 MATERIALS

1.1 Subbase Course

Aggregates shall consist of crushed stone or other sound, durable, approved
materials processed and blended or naturally combined. Aggregates shall be
durable and sound, free from lumps and balls of clay, organic matter,
objectionable coatings, and other foreign material. Material retained on
the No. 4 sieve shall have a percentage of wear not to exceed 50 percent
after 500 revolutions when tested as specified in ASTM C 131. Aggregate
shall be reasonably uniform in density and quality. Aggregates shall have
a maximum size of 1 1/2 inch and shall be within the limits specified as
follows:
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Maximum Allowable Percentage by Weight
Passing Square-Mesh Sieve

Sieve Designation No. 1 No.?2 No. 3
No. 10 50 80 100
No. 200 8 8 8

PART 3 EXECUTION
3.1 OPERATION OF AGGREGATE SOURCES

Clearing, stripping and excavating shall be the responsibility of the
Contractor. The aggregate sources shall be operated to produce the
quantity and quality of materials meeting these specifications requirements
in the specified time limit. Upon completion of work, aggregate sources on
Government property shall be conditioned to drain readily, and shall be
left in a satisfactory condition. Aggregate sources on private lands shall
be conditioned in agreement with local laws and authorities.

3.2 STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and
leveled by the Contractor. All materials, including approved material
available from excavation and grading, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and leveled areas designated by the Contracting Officer to prevent
segregation. Materials obtained from different sources shall be stockpiled
separately.

3.3 PREPARATION OF UNDERLYING MATERIAL

Prior to constructing the subbase course, the underlying course or subgrade
shall be cleaned of all foreign substances. The surface of the underlying
course or subgrade shall meet specified compaction and surface tolerances.
Ruts, or soft yielding spots, in the underlying courses, subgrade areas
having inadequate compaction, and deviations of the surface from the
specified requirements, shall be corrected by loosening and removing soft
or unsatisfactory material and by adding approved material, reshaping to
line and grade, and recompacting to specified density requirements. For
cohesionless underlying courses or subgrades containing sands or gravels,
as defined in ASTM D 2487, the surface shall be stabilized prior to
placement of the overlying course. Stabilization shall be accomplished by
mixing the overlying course material into the underlying course, and
compacting by approved methods. The stabilized material shall be
considered as part of the underlying course and shall meet all requirements
for the underlying course. The finished underlying course shall not be
disturbed by traffic or other operations and shall be maintained by the
Contractor in a satisfactory condition until the overlying course is placed.

3.4 GRADE CONTROL
The finished and completed course shall conform to the lines, grades, and

cross sections shown. The lines, grades, and cross sections shown shall be
maintained by means of line and grade stakes placed by the Contractor at
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3

the work site.

.5 MIXING AND PLACING MATERIALS

The materials shall be mixed and placed to obtain uniformity of the
material at the water content specified. The Contractor shall make such
adjustments in mixing or placing procedures or in equipment as may be
directed to obtain the true grades, to minimize segregation and
degradation, to reduce or accelerate loss or increase of water, and to
insure a satisfactory subbase course.

.6 LAYER THICKNESS

The compacted thickness of the completed course shall be as indicated.

When a compacted layer of 6 inches is specified, the material may be placed
in a single layer; when a compacted thickness of more than 6 inches is
required, no layer shall be thicker than 6 inches nor be thinner than 3
inches when compacted.

.7 COMPACTION

Each layer of the material shall be compacted as specified with approved
compaction equipment. Water content shall be maintained during the
compaction procedure to within plus or minus 2 percent of optimum water
content, as determined from laboratory tests, as specified in paragraph
SAMPLING AND TESTING. In all places not accessible to the rollers, the
mixture shall be compacted with hand-operated power tampers. The
Contractor shall make such adjustments in compacting or finishing
procedures as may be directed to obtain true grades, to minimize
segregation and degradation, to reduce or increase water content, and to
ensure a satisfactory subbase course. Any materials that are found to be
unsatisfactory shall be removed and replaced with satisfactory material or
reworked, as directed, to meet the requirements of this specification.

.8 SMOOTHNESS TEST

The surface of the top layer shall show no deviations in excess of 3/8 inch
when tested with a 12 footstraightedge. Measurements shall be taken in
successive positions parallel to the centerline of the area to be paved.
Measurements shall also be taken perpendicular to the centerline at 50 foot
intervals. Deviations exceeding this amount shall be corrected by removing
material and replacing with new material, or by reworking existing material
and compacting it to meet these specifications.

.9 THICKNESS CONTROL

The completed thickness of the course(s) shall be in accordance with the
thickness and grade indicated on the drawings. The completed course shall
not be more than 1/2 inch deficient in thickness nor more than 1/2 inch
above or below the established grade. Where any of these tolerances are
exceeded, the Contractor shall correct such areas by scarifying, adding new
material of proper gradation or removing material, and compacting, as
directed. Where the measured thickness is 1/2 inch or more thicker than
shown, the course will be considered as conforming with the specified
thickness requirements plus 1/2 inch. The average job thickness shall be
the average of the job measurements as specified above but within 1/4 inch
of the thickness shown.
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3.10 MAINTENANCE

The completed course shall be maintained in a satisfactory condition until
accepted.

-- End of Section --
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PART 1

1.

GENERAL

1 REFERENCES

SECTION 33 40 00

STORM DRAINAGE UTILITIES

01/08

The publications listed below form a part of this specification to the

extent referenced.
basic designation only.

AASHTO

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

The publications are referred to within the text by the

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

M 198

(2005) Standard Specification for Joints
for Concrete Pipe, Manholes and Precast
Box Sections Using Preformed Flexible
Joint Sealants

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

929/A 929M

231

270

425

443

655

1056

1171

1557

(2001; R 2007) Standard Specification for
Steel Sheet, Metallic-Coated by the
Hot-Dip Process for Corrugated Steel Pipe

(2004) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

(2007) Standard Specification for Mortar
for Unit Masonry

(2004) Standard Specification for
Compression Joints for Vitrified Clay Pipe
and Fittings

(2005a) Standard Specification for Joints
for Concrete Pipe and Manholes, Using
Rubber Gaskets

(2007) Reinforced Concrete D-Load Culvert,
Storm Drain, and Sewer Pipe

(2007) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

(1999) Rubber Deterioration - Surface
Ozone Cracking Outdoors or Chamber
(Triangular Specimens)

(2002el) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/£ft3) (2700 kN-m/m3)
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ASTM D 1751 (2004) Standard Specification for
Preformed Expansion Joint Filler for
Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D 1752 (2004a) Standard Specification for
Preformed Sponge Rubber Cork and Recycled
PVC Expansion

ASTM D 2167 (1994; R 2001) Density and Unit Weight of
Soil in Place by the Rubber Balloon Method

ASTM D 6938 (2007a) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow
Depth)

ASTM INTERNATIONAL (ASTM)

ASTM C 76 (2008a) Standard Specification for
Reinforced Concrete Culvert, Storm Drain,
and Sewer Pipe

ASTM C 877 (2008) External Sealing Bands for Concrete
Pipe, Manholes, and Precast Box Sections

ASTM C 923 (2008) Standard Specification for
Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes and
Laterals

1.2 MEASUREMENT AND PAYMENT
1.2.1 Pipe Culverts and Storm Drains

The length of pipe installed will be measured along the centerlines of the
pipe from end to end of pipe without deductions for diameter of manholes.

Pipe will be paid for at the contract unit price for the number of linear

feet of culverts or storm drains placed in the accepted work.

1.2.2 Flared End Sections

Flared end sections will be measured by the unit. Flared end sections will
be paid for at the contract unit price for the various sizes in the
accepted work.

1.2.3 Sheeting and Bracing
1.2.4 Rock Excavation

Payment will be made for the number of cubic yards of material acceptably
excavated, as specified and defined as rock excavation measured in the
original position, and computed by allowing actual width of rock excavation

with the following limitations: maximum rock excavation width, 30 inches
for pipe of 12 inch or less nominal diameter; maximum rock excavation

width, 16 inches greater than outside diameter of pipe of more than 12 inch
nominal diameter. Measurement will include authorized overdepth
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1.

1.

excavation. Payment will also include all necessary drilling and blasting,
and all incidentals necessary for satisfactory excavation and disposal of
authorized rock excavation. No separate payment will be made for backfill
material required to replace rock excavation; this cost shall be included
in the Contractor's unit price bid per cubic yard for rock excavation. In
rock excavation for manholes and other appurtenances, 1 foot will be
allowed outside the wall lines of the structures.

.2.5 Backfill Replacing Unstable Material

Payment will be made for the number of cubic yards of select granular
material required to replace unstable material for foundations under pipes
or drainage structures, which will constitute full compensation for this
backfill material, including removal and disposal of unstable material and
all excavating, hauling, placing, compacting, and all incidentals necessary
to complete the construction of the foundation satisfactorily.

.3 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data
Determination of Density
Placing Pipe

Printed copies of the manufacturer's recommendations for
installation procedures of the material being placed, prior to
installation.

SD-04 Samples

Pipe for Culverts and Storm Drains

4 DELIVERY, STORAGE, AND HANDLING
4.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and
stored with a minimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected from any environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherwise by
the Contracting Officer. Solvents, solvent compounds, lubricants,
elastomeric gaskets, and any similar materials required to install plastic
pipe shall be stored in accordance with the manufacturer's recommendations
and shall be discarded if the storage period exceeds the recommended shelf
life. Solvents in use shall be discarded when the recommended pot life is
exceeded.

4.2 Handling

Materials shall be handled in a manner that ensures delivery to the trench
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in sound, undamaged condition. Pipe shall be carried to the trench, not
dragged.

PART 2 PRODUCTS
2.1 PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be of the sizes indicated and
shall conform to the requirements specified.

2.1.1 Concrete Pipe

Concrete pipe shall conform to ASTM C 76, Class I or II, or ASTM C 655,
D-Load.

2.2 DRAINAGE STRUCTURES
2.2 Flared End Sections

Sections shall be of a standard design fabricated from zinc coated steel
sheets meeting requirements of ASTM A 929/A 929M.

2.3 MISCELLANEOUS MATERIALS
2.3.1 Concrete

Unless otherwise specified, concrete and reinforced concrete shall conform
to the requirements for 3,000 psi concrete. The concrete mixture shall
have air content by volume of concrete, based on measurements made
immediately after discharge from the mixer, of 5 to 7 percent when maximum
size of coarse aggregate exceeds 1-1/2 inches. Air content shall be
determined in accordance with ASTM C 231. The concrete covering over steel
reinforcing shall not be less than 1 inch thick for covers and not less than

1-1/2 inches thick for walls and flooring. Concrete covering deposited
directly against the ground shall have a thickness of at least 3 inches
between steel and ground. Expansion-joint filler material shall conform to
ASTM D 1751, or ASTM D 1752, or shall be resin-impregnated fiberboard
conforming to the physical requirements of ASTM D 1752.

2.3.2 Mortar

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conform to ASTM C 270, Type M, except that the
maximum placement time shall be 1 hour. The quantity of water in the
mixture shall be sufficient to produce a stiff workable mortar but in no
case shall exceed 5 gallons of water per sack of cement. Water shall be
clean and free of harmful acids, alkalies, and organic impurities. The
mortar shall be used within 30 minutes after the ingredients are mixed with
water. The inside of the joint shall be wiped clean and finished smooth.
The mortar head on the outside shall be protected from air and sun with a
proper covering until satisfactorily cured.

2.3.3 Joints
2.3.3.1 Flexible Watertight Joints
a. Materials: Flexible watertight joints shall be made with plastic

or rubber-type gaskets for concrete pipe and with factory-fabricated
resilient materials for clay pipe. The design of joints and the
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physical requirements for plastic gaskets shall conform to AASHTO M 198,
and rubber-type gaskets shall conform to ASTM C 443.

Factory-fabricated resilient joint materials shall conform to ASTM C 425.
Gaskets shall have not more than one factory-fabricated splice, except
that two factory-fabricated splices of the rubber-type gasket are
permitted if the nominal diameter of the pipe being gasketed exceeds 54
inches.

b. Test Requirements: Watertight joints shall be tested and shall
meet test requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT
JOINTS. Rubber gaskets shall comply with the oil resistant gasket
requirements of ASTM C 443. Certified copies of test results shall be
delivered to the Contracting Officer before gaskets or jointing
materials are installed. Alternate types of watertight joint may be
furnished, if specifically approved.

2.3.3.2 External Sealing Bands

Requirements for external sealing bands shall conform to ASTM C 877.

2.3.3.3 Flexible Watertight, Gasketed Joints

2.4

a. Gaskets: When infiltration or exfiltration is a concern for pipe
lines, the couplings may be required to have gaskets. The closed-cell
expanded rubber gaskets shall be a continuous band approximately 7
inches wide and approximately 3/8 inch thick, meeting the requirements
of ASTM D 1056, Type 2 Al, and shall have a quality retention rating of
not less than 70 percent when tested for weather resistance by ozone
chamber exposure, Method B of ASTM D 1171. Rubber O-ring gaskets shall
be 13/16 inch in diameter for pipe diameters of 36 inches or smaller and

7/8 inch in diameter for larger pipe having 1/2 inch deep end
corrugation. Rubber O-ring gaskets shall be 1-3/8 inches in diameter
for pipe having 1 inch deep end corrugations. O-rings shall meet the
requirements of AASHTO M 198 or ASTM C 443. Flexible plastic gaskets
shall conform to requirements of AASHTO M 198, Type B.

b. Connecting Bands: Connecting bands shall be of the type, size and
sheet thickness of band, and the size of angles, bolts, rods and lugs
as indicated or where not indicated as specified in the applicable
standards or specifications for the pipe. Exterior rivet heads in the
longitudinal seam under the connecting band shall be countersunk or the
rivets shall be omitted and the seam welded. Watertight joints shall
be tested and shall meet the test requirements of paragraph HYDROSTATIC
TEST ON WATERTIGHT JOINTS.

RESILIENT CONNECTORS

Flexible, watertight connectors used for connecting pipe to manholes and
inlets shall conform to ASTM C 923.

2.5

EROSION CONTROL RIPRAP

Provide nonerodible rock not exceeding 15 inches in its greatest dimension
and choked with sufficient small rocks to provide a dense mass with a
minimum thickness of as indicated.
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PART 3 EXECUTION
3.1 EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and storm drains, shall be in accordance with the requirements specified
below.

3.1.1 Trenching

The width of trenches at any point below the top of the pipe shall be not
greater than the outside diameter of the pipe plus 24 inches to permit
satisfactory jointing and thorough tamping of the bedding material under
and around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench widths are exceeded, redesign with a resultant increase in
cost of stronger pipe or special installation procedures will be

necessary. Cost of this redesign and increased cost of pipe or
installation shall be borne by the Contractor without additional cost to
the Government.

3.1.2 Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the
pipe, as determined by the Contracting Officer, is unexpectedly encountered
in the bottom of a trench, such material shall be removed to the depth
required and replaced to the proper grade with select granular material,
compacted as provided in paragraph BACKFILLING. When removal of unstable
material is due to the fault or neglect of the Contractor while performing
shoring and sheeting, water removal, or other specified requirements, such
removal and replacement shall be performed at no additional cost to the
Government .

3.2 BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform
density throughout the entire length of the pipe.

3.2.1 Concrete Pipe Requirements

When no bedding class is specified or detailed on the drawings, concrete
pipe shall be bedded in a soil foundation accurately shaped and rounded to
conform to the lowest one-fourth of the outside portion of circular pipe or
to the lower curved portion of pipe arch for the entire length of the pipe
or pipe arch. When necessary, the bedding shall be tamped. Bell holes and
depressions for joints shall be not more than the length, depth, and width
required for properly making the particular type of joint.

3.3 PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or
damaged pipe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, i1f necessary to maintain
adequate pipe stiffness and meet installation deflection requirements.
Pipelines shall be laid to the grades and alignment indicated. Proper
facilities shall be provided for lowering sections of pipe into trenches.
Lifting lugs in vertically elongated metal pipe shall be placed in the same
vertical plane as the major axis of the pipe. Pipe shall not be laid in
water, and pipe shall not be laid when trench conditions or weather are
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unsuitable for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Deflection of
installed flexible pipe shall not exceed the following limits:

MAXIMUM ALLOWABLE

TYPE OF PIPE DEFLECTION (%)
Corrugated Steel and Aluminum Alloy 5
Concrete-Lined Corrugated Steel 3
Ductile Iron Culvert 3
Plastic 7.5

Not less than 30 days after the completion of backfilling, the Government
may perform a deflection test on the entire length of installed flexible
pipe using a mandrel or other suitable device. 1Installed flexible pipe
showing deflections greater than those indicated above shall be retested by
a run from the opposite direction. If the retest also fails, the suspect
pipe shall be replaced.

3.4 JOINTING
3.4.1 Concrete and Clay Pipe
3.4.1.1 Cement-Mortar Bell-and-Spigot Joint

The first pipe shall be bedded to the established gradeline, with the bell
end placed upstream. The interior surface of the bell shall be thoroughly
cleaned with a wet brush and the lower portion of the bell filled with
mortar as required to bring inner surfaces of abutting pipes flush and
even. The spigot end of each subsequent pipe shall be cleaned with a wet
brush and uniformly matched into a bell so that sections are closely
fitted. After each section is laid, the remainder of the joint shall be
filled with mortar, and a bead shall be formed around the outside of the
joint with sufficient additional mortar. If mortar is not sufficiently
stiff to prevent appreciable slump before setting, the outside of the joint
shall be wrapped or bandaged with cheesecloth to hold mortar in place.

3.5 BACKFILLING
3.5.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation
or borrow, at a moisture content that will facilitate compaction, shall be
placed along both sides of pipe in layers not exceeding 6 inches in
compacted depth. The backfill shall be brought up evenly on both sides of
pipe for the full length of pipe. The £ill shall be thoroughly compacted
under the haunches of the pipe. Each layer shall be thoroughly compacted
with mechanical tampers or rammers. This method of filling and compacting
shall continue until the fill has reached an elevation of at least 12 inches
above the top of the pipe. The remainder of the trench shall be
backfilled and compacted by spreading and rolling or compacted by
mechanical rammers or tampers in layers not exceeding 18 inches. Tests for
density shall be made as necessary to ensure conformance to the compaction
requirements specified below. Where it is necessary, in the opinion of the
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Contracting Officer, that sheeting or portions of bracing used be left in
place, the contract will be adjusted accordingly. Untreated sheeting shall
not be left in place beneath structures or pavements.

3.5.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placement and
compaction procedures shall be as specified below. The fill material shall
be uniformly spread in layers longitudinally on both sides of the pipe, not
exceeding 6 inches in compacted depth, and shall be compacted by rolling
parallel with pipe or by mechanical tamping or ramming. Prior to
commencing normal filling operations, the crown width of the fill at a
height of 12 inches above the top of the pipe shall extend a distance of
not less than twice the outside pipe diameter on each side of the pipe or
12 feet, whichever is less. After the backfill has reached at least 12
inches above the top of the pipe, the remainder of the fill shall be placed
and thoroughly compacted in layers not exceeding 18 inches.

3.5.3 Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the
pipe, displacement of or injury to the pipe shall be avoided. Movement of
construction machinery over a culvert or storm drain at any stage of
construction shall be at the Contractor's risk. Any damaged pipe shall be
repaired or replaced.

3.5.4 Compaction
3.5.4.1 General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sandsg, and
gravelly sands. Cohesive materials include clayey and silty gravels,
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays,
silts, and very fine sands. When results of compaction tests for
moisture-density relations are recorded on graphs, cohesionless soils will
show straight lines or reverse-shaped moisture-density curves, and cohesive
gsoils will show normal moisture-density curves.

3.5.4.2 Minimum Density

Backfill over and around the pipe and backfill around and adjacent to
drainage structures shall be compacted at the approved moisture content to
the following applicable minimum density, which will be determined as
specified below.

a. Under airfield and heliport pavements, paved roads, streets,
parking areas, and similar-use pavements including adjacent shoulder
areas, the density shall be not less than 90 percent of maximum density
for cohesive material and 95 percent of maximum density for
cohesionless material, up to the elevation where requirements for
pavement subgrade materials and compaction shall control.

b. Under unpaved or turfed traffic areas, density shall not be less
than 90 percent of maximum density for cohesive material and 95 percent

of maximum density for cohesionless material.

c. Under nontraffic areas, density shall be not less than that of the
surrounding material.
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3.5.5 Determination of Density

Testing shall be the responsibility of the Contractor and performed at no
additional cost to the Government. Testing shall be performed by an
approved commercial testing laboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient number to ensure that
specified density is being obtained. Laboratory tests for moisture-density
relations shall be made in accordance with ASTM D 1557 except that
mechanical tampers may be used provided the results are correlated with
those obtained with the specified hand tamper. Field density tests shall
be determined in accordance with ASTM D 2167 or ASTM D 6938. When

ASTM D 6938 is used, the calibration curves shall be checked and adjusted,
if necessary, using the sand cone method as described in paragraph
Calibration of the referenced publications. ASTM D 6938 results in a wet
unit weight of soil and ASTM D 6938 shall be used to determine the moisture
content of the soil. The calibration curves furnished with the moisture
gauges shall be checked along with density calibration checks as described
in ASTM D 6938. Test results shall be furnished the Contracting Officer.
The calibration checks of both the density and moisture gauges shall be
made at the beginning of a job on each different type of material
encountered and at intervals as directed.

3.6 FIELD PAINTING
After installation, clean cast-iron frames, covers, gratings, and steps not
buried in masonry or concrete to bare metal of mortar, rust, grease, dirt,

and other deleterious materials and apply a coat of bituminous paint.

-- End of Section --
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